
SUMMARY OF CLINICAL PRACTICE RECOMMENDATIONS                                 

These guidelines are intended for use by all practitioners and health workers who require information 
about management of patients with locally advanced and metastatic prostate cancer. They are wide-
ranging in scope, covering prevention, screening, diagnosis and psychosocial matters as well as the 
clinical aspects of surgery, radiotherapy and chemotherapy.  

The guidelines have been produced by a process of systematic literature review; critical appraisal and 
consultation encompassing all interested parties in Australia (see Appendix 2).  
 
The following table provides a list of the evidence-based recommendations detailed in the text of each 
chapter. The table below provides details on the highest level of evidence identified to support each 
recommendation (I-IV).  The Summary of Recommendations table includes the grade for each 
recommendation (A-D). The key references that underpin the recommendation are provided in the last 
column. Individual levels of evidence can be found in the Evidence Summaries for each 
recommendation in each chapter. 
 
Each recommendation was assigned a grade by the expert working group taking into account the 
volume, consistency, generalisability, applicability and clinical impact of the body of evidence 
supporting each recommendation. 
 

Grade of 
recommendation 

Description 

A Body of evidence can be trusted to guide practice 

B Body of evidence can be trusted to guide practice 
in most situations 

C Body of evidence provides some support for 
recommendation(s) but care should be taken in 
its application 

D Body of evidence is weak and recommendation 
must be applied with caution 

 
LEVELS OF EVIDENCE

1 
 

Table 1. Designations of levels of evidence according to type of research question (NHMRC, 
2005) 

Level Intervention 

I A systematic review of level II studies 

II  A randomised controlled trial 

III-1 A pseudo-randomised controlled trial (i.e. alternate allocation or some other 
method) 

III-2 A comparative study with concurrent controls: 

•••    Non-randomised, experimental trial  
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Level Intervention 

•••     Cohort study 
•••     Case-control study 
•••     Interrupted time series with a control group 

III-3  A comparative study without concurrent controls: 

•••    Historical control study 
•••    Two or more single arm study 
•••    Interrupted time series without a parallel control group 

IV Case series with either post-test or pre-test/post-test outcomes 
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SUMMARY OF RECOMMENDATIONS                                 

Chapter Recommendations Grade Refs 

1. INTRODUCTION 

2. PSYCHOSOCIAL CARE 

Men with advanced prostate cancer should be offered education 
about their cancer and treatment options, the benefits and 
disadvantages of available approaches, as well as strategies to 
manage treatment side effects at each stage in the progression of 
prostate cancer.  A range of formats including written information, 
verbal instruction and multi-media could be considered. 

 

C  

 

3 

13-18 

Consistent with psychosocial care guidelines internationally, men 
with advanced prostate cancer should be offered psychosocial 
interventions to enhance their adjustment.  Effective approaches 
include group-based cognitive behavioural interventions, nurse 
delivered education and support, sensory patient education, one to 
one peer support and group education and discussion.   

However, psychosocial intervention research for prostate cancer has 
predominantly been undertaken with men with localised disease.  
Research addressing the unique psychosocial needs of men with 
advanced disease is needed. 

B 14,15, 16, 
21, 22, 
25,26,28, 
29,30,31,
23,32, 33 

Men with advanced prostate cancer should be advised that 
resistance exercise and moderate to strenuous physical activity with 
expert supervision/support can improve quality of life and muscular 
fitness and reduce fatigue and the impact of fatigue on daily living.  
Unstable bone lesions and co-morbidities such as cardiovascular 
disease are exclusion criteria for studies on this topic and so are likely 
contraindications for this approach.     

 

C 

 

31, 38, 40 

 

No recommendations are able to be made about effective ways to 
improve sexual adjustment in men with advanced prostate cancer 
and their female or male partners. Research into effective 
interventions for men with advanced prostate cancer is needed. 

D 

 

30, 41 

As yet there is insufficient evidence to strongly recommend a specific 
approach to reducing psychological distress and improving quality 
of life for the partners of men with advanced prostate cancer.  
However, group psycho-education may be of benefit.  Research into 
effective interventions for the partners of men with advanced 
prostate cancer is urgently needed.   

D 

 

41, 42 

3. LOCALLY ADVANCED DISEASE 
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It is recommended that anti-androgens and oestrogens are not used 
as monotherapy as primary therapy for locally advanced prostate 
cancer. 

No strong recommendation can be made. However, there may be 
a modest benefit for immediate/primary ADT/castration therapy for 
patients with locally advanced disease deemed not suitable for 
definitive local therapy. However, this has to be weighed against the 
impact of ADT on quality of life.   

C 1-3,5,6 

Choice of Hormone therapies 

A recommendation cannot be made on the basis of the evidence 
currently available. 

D 12-14 

1,7-11 

It is recommended that the prescriber takes into account the 
following points when commencing ADT: 

1) The use of anti-androgens as monotherapy may have fewer and 
less severe adverse events versus castration but still have a quality 
of life impairing toxicity profile and have little to no efficacy data 
to support their use as monotherapy.  

2) Extrapolating from evidence with metastatic disease (see chapter 
5), CAB with an antiandrogen does increase the adverse event 
profile versus castration monotherapy and this needs to be 
weighed up against its marginal additional survival benefits seen 
in patients with metastatic disease.  

3) When the unwanted effects of treatment are preferable to the 
unwanted effects of the tumour (eg prevent recurrence with 
increased overall survival in adjuvant setting), the side effect 
profiles of the treatment options should be explained and 
strategies to minimise these effects should be considered with the 
patient. 

B 1,3, 5,15-
18, 19, 20 

10,21,22 

23-25, 
27,31 

Before commencing patients on ADT, consider the likely duration of 
that treatment, the risk benefit analysis for the indication for 
treatment and take into account the effects on BMD and risks of 
pathological fractures from osteoporosis. In addition, consider BMD 
measurements at baseline and subsequently during treatment with 
the possibility of instituting preventative measures (calcium, vitamin D 
and exercise) as appropriate for good musculoskeletal health as well 
as the use of bisphosphonates as indicated by PBS for osteoporosis. 

C 36, 37, 
41, 44, 
46, 47 

33, 34, 
38, 40, 
42, 48 

39, 49-
52,53,43,
35 

21, 22 

Toxicities in the context of what is important to each individual 
patient should be considered, as decrements in highly valued 
faculties for some patients may impact significantly on the Quality of 
Life and overall adjustment of those individuals and those close to 
them. 

C 10,18,54,
55,56 
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The role of whole pelvis radiation is yet to be defined. 

Consideration should be given to dose escalation (74Gy or higher) if 
it can be delivered safely. 

Patients with locally advanced prostate cancer should receive 
conformal radiation to minimise toxicity. 

C 59-
61,63,68-
73,75-79 

Based on randomised trial evidence, it is not possible to quantify the 
degree of benefit provided by radiotherapy alone for locally 
advanced prostate cancer.  The role of surgery or hormonal therapy 
alone in this group of patients remains to be defined. 

D 7,8,80,81,
83 

EBRT and high dose rate brachytherapy are well recognised radical 
treatments for locally-advanced disease. There is no randomised 
evidence to suggest superiority of one modality over the other. 

D 85 

It is recommended that patients with locally advanced prostate 
cancer receiving treatment with radical radiotherapy receive long 
term androgen deprivation (at least two years). 

B 5,28,29, 
86,87,88 

Short term neoadjuvant androgen deprivation therapy can be 
considered. 

C 25 

The optimal sequencing and duration of androgen deprivation in 
relation to radiotherapy is yet to be defined. 

C 5,25,28,8
6,87 

No change to recommendations for hormone therapy as an 
adjuvant or neoadjuvant to radiotherapy for locally advanced 
disease 

C 96 23, 24, 
26, 27, 
89, 91, 
94, 95 

It will be necessary for further appropriately designed randomised 
trials to be undertaken to determine if surgery has a significant role in 
the management of men with locally advanced prostate cancer, 
other than to relieve urinary outlet obstruction in conjunction with 
androgen deprivation therapy.   

 

C 81,83,97,
98 

For locally advanced prostate cancer anti-androgens as an 
adjuvant monotherapy to radical prostatectomy are not 
recommended. 

B 5, 20 

For node-positive disease androgen deprivation therapy (ADT) 
should be considered. For patients with fully resected node positive 
disease (prostatectomy and lymphadenectomy) it is strongly 
recommended that patients be counselled on the overall survival 
benefit of androgen deprivation therapy and weighed against the 
short and long term toxicities of androgen deprivation.  It is further 
recommended that patients be counselled on the “benefit” of 
improved survival in relation to the “risk” of therapy – namely the 
impact on quality of life from ADT.   

C 15 
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It is recommended that patients with extracapsular extension, 
seminal vesicle involvement or positive surgical margins receive post-
operative EBRT within four months of surgery. The role of active 
surveillance and early salvage radiotherapy has not been defined. 

B 100, 101, 
104,105, 
108 

If radical radiotherapy is given to patients with node positive disease 
it is reasonable to offer long term androgen deprivation in addition 
to radiotherapy. 

D 110-112 

No change to recommendations for hormone therapy as an 
adjuvant to radiotherapy for node positive disease 

D 110 

There is insufficient evidence to make a recommendation for the use 
of external beam radiation as alternative or adjuvant to hormone 
therapies in node positive patients. 

N/A 59,60,114
115 

4. BIOCHEMICAL RELAPSE 

Recommendations cannot be made for or against hormonal 
therapy for patients with a rising PSA after definitive local therapy 
with no metastatic disease.   

N/A 4 

5. OVERT METASTATIC DISEAES AND/OR LOCO-REGIONAL PROGRESSIVE DISEASE 

Patients with metastatic prostate cancer can be treated with either 
orchidectomy or LHRH agonist based on patient preference.  Anti-
androgen monotherapy should be avoided as the data indicates 
this is probably associated with a shorter overall survival.   

B 

 

1-5 

Patients with metastatic prostate cancer should be treated with a 
non-steroidal anti-androgen combined with androgen deprivation 
therapy as an ongoing strategy (beyond the period of LHRH-induced 
surge [flare] of testosterone if they are prepared to accept the 
greater likelihood of unwanted effects from combination therapy.  

It is highly recommended that patients with high volume disease or 
disease where urgent tumour debulking is required (e.g. impending 
spinal canal compression or urinary outflow obstruction) be 
commenced on CAB.  This required period is approximately one 
month for an LHRH agonist and covers the time it takes for 
testosterone levels to reach a castrate state (which is sometimes 
preceded by an initial surge in testosterone if an LHRH agonist is used 
alone). Some patients may not tolerate the addition of the non-
steroidal anti-androgen and individualising therapy based on 
tolerability and educating the patient on the modest benefit and risk 
may be warranted.  

B 

 

6-14 

ADT is indicated for metastatic prostate cancer. Immediate therapy 
is definitely warranted for symptomatic metastases. The evidence for 
immediate therapy for asymptomatic metastases is unclear but is 
definitely warranted if delay may result in complications (e.g. spinal 
cord compression from vertebral metastases).  

C 

 

15, 16 
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The benefits of ADT in controlling a patient’s cancer outweigh the 
ADT adverse event profile, however, the clinically relevant and 
quality of life impairing litany of unwanted effects of ADT the timing 
of commencement of ADT as a palliative treatment should be 
considered carefully (see previously).   Since it is unknown whether 
early makes a significant difference in terms of overall survival one 
may counsel a patient to consider delaying ADT in this situation.   

Assessment of liver function tests and risk of osteoporosis/bone 
density measurements as required are recommended together with 
baseline information on what is important to each individual patient 
should be ascertained. This will permit tailoring of the 
commencement and the nature of treatment and allow an 
assessment of the cause of adverse effects if they emerge. The 
common side-effects should be discussed with the patient before 
commencing any ADT. 

All patients taking anti-androgens should have their liver function 
tests monitored.   

C 

 

15-18 
 
 
 
9, 34-56, 
57-59 

 

Toxicities in the context of what is important to each individual 
patient should be considered, as decrements in highly valued 
faculties for some patients may impact significantly on the Quality of 
Life and overall adjustment of those individuals and those close to 
them. 

C 

 

48,49,51,
53,57,62 

No formal recommendation can be made based on the lack of 
definitive data. However, it would appear that there may be a 
quality of life benefit.  Therefore, a tentative recommendation is that 
intermittent ADT can be considered for men who (1) achieve a good 
remission and are (2) destined to be on ADT for a prolonged period 
and (3) and are having intolerable side effects from long term 
androgen deprivation. 

C 

 

63,65,67,
68,70 

Radiotherapy is an effective and well tolerated treatment for 
metastatic bone pain. A single dose of 8Gy is as effective as higher 
fractionated doses (e.g. 20-30 Gy) in reducing bone pain. The higher 
incidence of re-treatment with lower dose single fraction regimens 
should be considered as part of the decision making process. 

C 

 

77, 79 

71-76, 78, 
82-85 

 

Radiotherapy can be considered for palliation of symptoms 
secondary to locally progressive disease.  

D 90-98  

 

For patients with MSCC the use of radiation is recommended. The 
optimal fractionation schedule of radiotherapy is unknown.  

D 101 

For highly selected patients with MSCC vertebrectomy with spinal 
stabilisation prior to radiotherapy should be considered. The role of 
decompression laminectomy prior to radiotherapy is unknown.  

C 

 

102 

103 

Patients being treated with radiotherapy for MSCC should also 
receive dexamethasone. 

C 104 

The optimal dose of dexamethasone remains to be defined. D 106 
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6.          CASTRATION-RESISTANT PROSTATE CANCER (CRPC) 

There is a sequence of actions that should be followed when a 
patient is shown to have progressive cancer on androgen 
deprivation therapy. First, confirm the patient has a castrate level of 
testosterone if on an LHRH agonist therapy, discontinue the anti-
androgen if taking this agent and observe for the possibility of an 
anti-androgen withdrawal phenomenon (small but not zero chance 
of benefit especially if the patient has been on the agent for a 
prolonged period).  It is reasonable to trial further hormone 
manipulations if the patient is asymptomatic or minimally 
symptomatic prior to use of docetaxel (approved for patients with 
symptomatic castrate resistant prostate cancer).   

C 

 

2-11, 13-
15 

There is insufficient evidence to make a recommendation as to 
whether a patient should continue LHRH agonist therapy once his 
disease has progressed while on androgen deprivation. 

N/A 16, 17 

Zoledronic acid should be considered for the prevention of skeletal 
related events in men with asymptomatic or mildly symptomatic 
hormone resistant/castrate resistant metastatic prostate cancer.  

Men as part of the informed consent process should be made aware 
that nine men will need to be treated for one to achieve a benefit 
and that there is a 5% risk of osteonecrosis of the jaw occurring 
during treatment. 

Renal function needs to be monitored during treatment. Ideally 
treatment should be confined to men whose serum creatinine is less 
than 265umol/L at the time of starting treatment. 

B 

 

27,28 

On the basis of the available evidence bisphosphonates are not 
recommended for routine palliation of symptomatic bone disease in 
men with hormone resistant prostate cancer. 

A palliative role may exist for men with moderate to severe pain, but 
this needs to be confirmed by further prospective clinical trials.  

C 

 

27-29,31-
33,35,37-
39 

Unsealed radioisotopes merit consideration for management of 
multifocal bone pain alongside other options of treatment in patients 
with hormone refractory prostate cancer.  

C 44-46, 50, 
51  

54-57 

Unsealed radioisotopes may be considered with the intention of 
slowing the progression of bony metastatic disease. The relative roles 
of unsealed radioisotopes and the newer chemotherapeutic agents 
(eg.Taxanes) and bisphosphonates have not been defined. 

C 

 

44, 46, 
47,50-52 

The impact of unsealed radioisotopes on overall survival in men with 
hormone refractory metastatic prostate cancer is far from clear. The 
relative roles of unsealed radioisotopes and the newer 
chemotherapeutic agents (eg.Taxanes) and bisphosphonates have 
also not been defined. 

D 44,46,47, 
50, 51, 
55,56 

It is not known what effect unsealed radioisotopes have on quality of 
life for men with metastatic prostate cancer. 

C 45-47, 50, 
51 
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Unsealed radioisotopes alone may be associated with higher 
haematological adverse events compared with supportive care or 
localised radiation although these rates overall are low. Unsealed 
radioisotopes in combination with other treatments such as 
radiotherapy have higher rates of serious toxicity than radiotherapy 
alone. The toxicity of unsealed radioisotopes in combination with 
modern chemotherapy (taxanes) has not yet been defined and 
caution should be exercised if such combinations are considered. 

C 

 

44-47, 50-
52 

54-57 

To improve survival, pain and quality of life in good performance 
patients with hormone refractory metastatic prostate cancer, 
docetaxel and prednisone in combination be offered in the first line 
setting.   

B 12 

The combination of mitoxantrone and prednisolone also offers 
palliative benefit but no survival benefit. 

 

C 61,62 

7. PALLIATIVE CARE 

Men with advanced prostate cancer should be referred for 
interdisciplinary palliative care to assist with symptom control and 
emotional, social and spiritual support. 

C 7, 8, 10-
13 

Men with advanced prostate cancer should be referred for specialist 
palliative care or a coordinated palliative approach to assist in 
advance care planning. 

C 8, 19, 20, 
23 

Men with advanced prostate cancer and their families should be 
referred for a coordinated palliative approach to assist in providing 
effective end of life care. 

C 7-9, 12-
23, 25, 26 

8. COMPLEMENTARY AND ALTERNATIVE THERAPIES 

Calcitriol not to be used in HRPC due to excess deaths in one study. A 11 

Lycopene may benefit a small group of men who have metastatic 
prostate cancer who have had no radiotherapy, no hormone 
therapy and who have had orchidectomy. 

 

C 8 

There is insufficient evidence to make any recommendations on 
dietary supplements in relation to quality of life, pain relief and 
toxicity. 

C 13 

9. SOCIOECONOMIC ASPECTS OF ADVANCED PROSTATE CANCER 
 



  
 Clinical Practice Guidelines for the management of locally advanced and metastatic prostate cancer  

 
 

1

1. INTRODUCTION 
 
1.1 Natural history and staging of prostate cancer 

 
 Prostate cancer has many uncertainties associated with its management. A major problem for 
any review at the present time arises from the difficulty establishing with certainty that the 
cancer is confined to the prostate at the time of diagnosis.  
 
Undoubtedly through a combination of PSA measurement and ultra sound guided biopsy it is 
possible to establish with greater certainty at the present than previously the local extent of the 
cancer within the gland and the likely aggressiveness by application of the Gleason scoring 
system. This information then incorporated with other measurable factors into nomograms has 
enabled clinicians to be able to establish the probability of the cancer being confined to the 
prostate but it is probability not certainty.  
 
Prior to the introduction of PSA it was easier to be certain that a person had metastatic disease 
on the basis of a positive bone scan. Unfortunately while the bone scan had a high level of 
specificity its sensitivity is too low and it now has little use in determining the presence of 
metastatic disease in current prostate cancer management. Consequently in men after 
presumed curative treatment for local disease a rising PSA is often used as a surrogate marker 
for metastatic disease. There is an urgent need to have a more sensitive and specific test to 
predict the metastatic potential of an individual cancer. 
 
Initially the review had intended to focus on metastatic disease but for the reasons outlined 
above the scope was expanded to include locally advanced as well as metastatic cancer. It is 
acknowledged that it is often difficult to establish from published articles whether the disease 
was locally advanced or metastatic because of the grey zone that exists because of the lack of 
precision of our current staging modalities.  Locally advanced disease for the purpose of the 
review has been defined as T3/T4 and /or early stage disease with PSA greater than 20 and 
Gleason Score greater than 7. 
 

1.2 Prostate cancer in Australia 
 

 The Australian Institute of Health and Welfare (2008) report1 based on 2005 data predicted 
that the risk of a male being diagnosed with cancer before age 75 was one in three and before 
age 85 was one in two. Given that 29% of male cancers arise from the prostate, and assuming 
a relatively constant pattern of the incidence of cancers as men age then prostate cancer is 
likely to continue to be a major male health issue given the aging nature of our population. 
We know that approximately 3,000 men die each year from prostate cancer2 and while earlier 
diagnosis and more aggressive local therapy has been available for at least a decade the death 
rate has not declined greatly. The age standardised mortality rate in 1999 was 35 deaths per 
100,000 males and in 2005 was 32.8 deaths per 100,000 males. It is also worthy of note that 
84% of deaths from prostate cancer in 2003 occurred in men over the age of seventy.  

 
 Therefore, it is evident that we will continue to need to care for a significant number of older 

men with metastatic disease for the foreseeable future. A cure for metastatic cancer would be 
the ideal but also seems unlikely in the short term. The middle ground is to try to ensure the 
information currently available is appropriately utilised to achieve optimal cancer control for 
these men and at the same time preserve the best quality of life. The development of these 
guidelines is but one step to try to achieve this goal.   
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             Another important aspect is that there has been a significant change in the way medicine is 
practised with a much greater focus on informed and shared decision making. The 
development of these guidelines has provided the evidence base for the production of a 
consumer guide that will facilitate shared decision making as men and their families confront 
the health issues associated with the management of advanced and metastatic prostate cancer.    
 

 
 
References 
 
 1  Australian Institute of Health and Welfare. Australian cancer incidence statistics update 

December 2008.  Canberra, AIHW.  

 2  Australian Institute of Health and Welfare. Cancer an overview 2006. Cancer series number 37.  
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2. PSYCHOSOCIAL CARE 
 
The diagnosis and subsequent treatment of cancer is a major life stress that is followed by a range of 
well described psychological, social, physical and spiritual difficulties.  For men with advanced 
prostate cancer where curative intent is no longer the treatment goal, there are distinct challenges to be 
faced compared with men with localised prostate cancer.  As outlined in these guidelines, the 
iatrogenic effects of hormonal ablation include mood disturbance, cognitive impairment, hot flushes, 
osteoporosis, fatigue, sexual dysfunction, and changes in muscle mass and adiposity.  Men with 
advanced prostate cancer face the dilemma of choosing not only a specific treatment, but also the 
timing of treatment initiation with the difficult task of weighing up the pros and cons of various 
approaches.1  Decision support is particularly salient given most men with prostate cancer prefer active 
involvement in decision making about treatment.2-5  Further, by comparison to men with localised 
prostate cancer, men with advanced disease report higher levels of psychological distress, poorer 
quality of life and greater unmet supportive care needs.6-8 As well, partners of men with prostate 
cancer report high levels of psychological distress that are also greater than that of the men 
themselves.9 Hence, guidance is crucial on steps to maximise quality of life and to enhance and protect 
interpersonal relationships for men with advanced prostate cancer and their families.  
 
Peer support through the Prostate Cancer Foundation of Australia and state based Cancer Councils is 
currently broadly available.  In a large Australian cross sectional survey of group members, this type 
of support was positively endorsed by men as a helpful source of emotional and informational support7 
and this is mirrored in similar studies elsewhere.10  However, to date there are significant limitations in 
research into the psychosocial aspects of prostate cancer. These include the use of small convenience 
samples, cross-sectional designs, limited follow up, and a general failure to adhere to CONSORT 
(CONsolidated Standards of Reporting Trials) guidelines.11, 12  In the case of advanced prostate cancer 
there is scant intervention research that specifically targets the concerns and needs of these men and 
their families.  As a result, the scope of this review was by necessity extended to studies of men with 
localised or mixed stage disease, and their partners where possible.  There is an urgent need for 
research and health policy and planning to focus efforts and attention specifically on men with 
advanced prostate cancer and their families.  

2.1 Effect of interventions to improve decision satisfaction, 
risk comprehension, knowledge about prostate cancer and 
understanding about prognosis 

No studies specifically addressed this question for men with known advanced prostate cancer.  No 
studies were identified that assessed the effect of interventions on men’s risk comprehension, decision 
satisfaction, and understanding of their prognosis.  Six randomised controlled trials and one case series 
have assessed the impact of intervention mainly on men’s knowledge and desire for involvement in 
decision making.  One of these studies was of medium quality and the others were of low quality. 
Davison and Degner13 undertook a low quality randomised controlled trial with 60 men newly 
diagnosed with prostate cancer comparing written information augmented by an audiotape of medical 
consultation to written information alone.  Stage of disease was not described, however most men 
were being treated with radical prostatectomy so these were likely men with localised disease.  At the 
six weeks post test assessment, men who received the augmented information took a more active role 
in treatment decision making compared to men who only received written information.  In the group 
that received the audiotape, an additional 40% of men (95% CI: 18 to 62%, p<0.0001) took an active 
role at the post-test assessment. 
 
Lepore14 undertook a low quality randomised controlled trial with 24 men who had recently completed 
treatment for localised prostate cancer.  The study compared six weekly lectures plus peer discussion 
vs a control group.  Two weeks after the intervention, men in the intervention group experienced 
greater improvements in knowledge by comparison to controls (p<0.001). In a subsequent study, 
Lepore15 assessed the effectiveness of group education vs group education plus peer discussion vs 
control in a randomised controlled trial with 250 men with mixed stage prostate cancer.  This study 
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was of medium quality.  Two weeks after the intervention, men who received group education or 
group education plus peer discussion experienced significantly greater improvements in knowledge 
compared to controls (p<0.01). 
 
Templeton et al16 undertook a randomised controlled trial of an evidence-based education package 
supplemented with verbal teaching by a urology nurse with 55 men on hormonal manipulation.  The 
study was of low quality and stage of disease was not assessed.  Men who received the education 
package experienced greater improvements in knowledge and satisfaction with care by comparison to 
controls at one month post intervention.  The mean changes from pre- to post-test were larger in the 
groups receiving the education package by 6.22 (out of 14) 95% CI: 4.80 to 7.64 (p<0.0001) for 
disease knowledge, 4.31 (out of 10) 95% CI: 3.20 to 5.42 (p<0.001) for treatment knowledge and 3.29 
(out of 32) 95% CI: 1.72 to 4.86 (p=0.0001) for satisfaction.   
 
Flynn3 recruited 67 newly diagnosed men in a case series to assess the effectiveness of multimedia 
education about prostate cancer and found significant improvements in overall knowledge 
immediately after receiving the education program (knowledge change =1.76 95% CI: 0.98 to 2.54, 
p<0.001).  This included improvements in: knowledge about cancer in general and prostate anatomy 
(change= 0.33, 95% CI: 0.005 to 0.61, p<0.05); disease advancement (change= 0.38 95% CI 0.12 to 
0.64, p<0.01); aims and side effects of radiotherapy (change= 0.28 95% CI: 0.03 to 0.53, p<0.05) and 
hormone therapy (change 0.63 95% CI: 0.35 to 0.91, p<0.001). This study was of low quality.   
 
In summary, consistent improvements in men’s knowledge about prostate cancer have been achieved 
from a range of approaches that include written information, nurse instruction, multimedia and group 
education and peer discussion.  The clinical impact of knowledge is unclear.  However, knowledge 
about treatment options and effects is considered necessary for informed consent, shared decision 
making, compliance with treatments, and self care. 
 

Evidence summary Level  References 

There is good evidence that men’s knowledge 
about prostate cancer and its treatment can be 
improved by educational interventions delivered 
through a range of methods including written 
information and multi-media, verbal instruction, and 
group education and peer discussion. In addition, 
involvement in decision-making can be increased 
through the use of written information and an 
audiotape of the medical consultation. 

II 
IV 

3 
13-18  
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Recommendation 

Men with advanced prostate cancer should be offered education about their cancer and 
treatment options, the benefits and disadvantages of available approaches, as well as 
strategies to manage treatment side effects at each stage in the progression of prostate 
cancer.  A range of formats including written information, verbal instruction and multi-
media could be considered. 

Grade C  

 

2.2 Effect of psychological and cognitive interventions on 
psychosocial adjustment  

No studies specifically addressed this question for men with advanced prostate cancer, although one 
low quality study recruited men on hormonal manipulation but did not assess disease stage.16  Only 
one medium quality study was identified.15  While it is reasonable to assume the general approaches 
utilised in studies with men with localised disease are likely to be acceptable to men with metastatic 
disease, the problems faced by these two groups of men differ.  For example, the side effect profile of 
radical prostatectomy differs markedly to that of hormonal ablation; and men who have incurable 
disease face a different psychological challenge than men receiving treatment with curative intent, as 
indeed do their spouses.  However, while caution should be applied in generalising the outcomes of 
these studies to men with metastatic prostate cancer, the beneficial effects and clinical importance of 
psychosocial intervention for all cancer patients and their families is now well established through 
clinical practice guidelines both in Australia and North America.19, 20 
 
Studies differed in the type of intervention, patient group and outcome measured, nevertheless, four 
low quality studies were identified that utilised a primarily educational approach to intervention, and 
of these three investigated men receiving radiation therapy for localised prostate cancer.  Johnson et 
al21 undertook a randomised controlled trial assessing the effectiveness of an education audiotape 
about radiation therapy with 84 men scheduled to receive this treatment for localised prostate cancer. 
Compared to men who received general social contact from research staff, over the course of treatment 
men who received the audiotape experienced less disruption in recreation and pastime activities 
(p<.02), but no differences were found for mood. In a subsequent study. Johnson22 recruited 62 men 
who were undergoing radiation therapy for prostate cancer and randomised them to one of three 
different types of audio-taped messages: 1. coping and self care advice; 2. treatment focussed patient 
education or 3. non-focussed information (control group). For mood, men who were low in optimism 
benefited most from treatment focussed patient education (p<0.05). 
 
Kim et al23 randomised 152 men receiving radiation therapy for localised prostate cancer to a sensory 
informational vs general self care instruction audiotapes.  The sensory informational tape included 
descriptions of the physical environment during treatment such as sounds heard, the specific 
side effects expected and when they were most likely to occur. After their last radiotherapy 
treatment, men who received the sensory informational audiotape reported less fatigue (p<0.06) and 
better sleep (p<0.03) than men who received general self care instruction. No differences were 
observed for mood.  By contrast to the three previous studies, Templeton et al16 recruited 55 men on 
hormonal manipulation in a randomised controlled trial of an evidence-based education package 
supplemented with verbal teaching by a urology nurse.  Men who received the education package 
experienced greater improvements in quality of life by comparison to controls at one month post 
intervention.  It was not possible to ascertain the size of the effect from the data presented. 
 
Lepore14 utilised a broader intervention approach that combined education with peer support in a low 
quality randomised controlled trial with 24 men who had recently completed treatment for localised 
prostate cancer.  The study compared six weekly lectures plus peer discussion jointly facilitated by a 
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nurse and psychologist vs a control group.  Two weeks after the intervention, men in the intervention 
group experienced greater improvements in mental health subscale of the mental functioning domain 
of the SF36 (p<0.05); less distress about cancer-related thoughts (p<0.05); less conflict with their 
partners (p<0.01) and family/friends (p<0.05); and greater self efficacy (p<0.05). In a subsequent 
larger study of medium quality, Lepore15 and Helgeson24 assessed the effectiveness of group education 
vs group education plus peer discussion vs control in a randomised controlled trial with 250 men with 
mixed stage prostate cancer.  In the twelve-month follow-up period men who received group 
education plus peer discussion  were more likely to maintain steady employment (p<0.05) compared 
to the other conditions; and experienced less sexual bother compared to controls.  Men with less 
education, lower self esteem, lower prostate self efficacy, and higher depressive symptoms benefited 
most.  
 
Scura et al25 randomised 17 men newly diagnosed with prostate cancer to nurse delivered telephone 
support over a 12 month period supplemented with written materials vs written material only.  The 
study was low quality and no significant effects were found.  Qualitative data from participants 
suggested that telephone nurse support was acceptable to these men. 
 
Penedo et al26 undertook a low quality study where 92 men treated previously for localised prostate 
cancer were randomised to either a ten week group-based cognitive behavioural intervention or a half 
day educational seminar.  Men who received the ten-week intervention reported post-intervention 
improvements in quality of life (Functional Assessment of Cancer Therapy – General Module or 
FACT-G) (p<0.03).   In a subsequent study, Penedo et al27 repeated this trial design with 191 men 
treated previously for localised prostate cancer.  This study was also of low quality.  Men who 
received the cognitive behavioural intervention reported post-intervention improvements in benefit 
finding (p<0.01) and quality of life (p<0.01).   No improvements were observed for men who attended 
the half day seminar. Effect sizes were small. 
 
Giesler et al28 randomised 99 men newly diagnosed with prostate cancer along with their partners to 
receive a nurse driven computer assisted intervention or standard care.  The intervention focussed on 
symptom management and psycho-education and was tailored to men who had received treatment for 
localised disease.  Men were followed for twelve months: at that time men in the intervention group 
reported less cancer worry (p<0.03) and sexual limitations (p<0.02) compared to men who received 
standard care.   
 
By contrast, peer support for people with cancer is seldom evaluated in gold standard intervention 
designs, and this may in part be due to this source of support emerging from a community lay setting 
rather than as a professionally driven care model.  Poole at al29 in a low quality study compared 142 
men in prostate support groups to 92 non-attenders and found no difference in quality of life between 
the two groups of men.  Steginga et al7 undertook a survey of 1224 men previously treated for prostate 
cancer who were members of prostate cancer support groups affiliated with the Prostate Cancer 
Foundation of Australia.  This level IV study found high levels of satisfaction with the support 
provided by these groups, with no differences in satisfaction between professionally or peer led 
groups.  The strongest predictor of satisfaction with support was the man’s perception that his clinician 
was supportive of the group (p<0.01). Men with more pain (p=0.01); a poorer quality of life and 
higher distress (p<0.01) were less positive in their endorsement of the groups.   In the one peer support 
study identified that utilised a randomised controlled design, Weber et al30 recruited 30 men who had 
received a radical prostatectomy to compare a series of eight weekly meetings with a supportive peer 
with usual care.  Peers were long term survivors of prostate cancer who had also been treated with 
radical prostatectomy.  At four weeks, men in the intervention group reported less depression 
(p<0.02); however this effect was not evident at eight weeks.  At eight weeks men who received the 
peer support reported less sexual bother (p=0.01).   
 
In summary, research into psychosocial interventions for men with prostate cancer is still developing.  
Despite this, there is good evidence that such care produces a range of positive outcomes for men and  
work elsewhere underscores the importance of psychosocial support being included in care 
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pathways.19, 20  It can be argued that men with advanced disease carry a higher individual disease 
burden than do men with localised disease.  The lack of research activity targeting these men’s needs 
should be addressed by non-government and government cancer control agencies as a priority. 

 

Evidence summary Level  References 

There is good evidence that a range of intervention 
approaches have positive effects on adjustment 
outcomes such as quality of life, benefit finding, 
cancer worry, sleep, fatigue, sexual bother, work 
role and recreational activities,  positive health 
behaviours, physical functioning.  Men who are 
more depressed, have lower levels of education, 
have lower self esteem and self efficacy may 
benefit more from intervention. Effective 
approaches include group based cognitive 
behavioural interventions, nurse delivered education 
and support sensory patient education, one to one 
peer support and group education with peer 
discussion. Most studies are on men with localised 
disease. 

II, III-2,  
 

14,15, 16, 21, 
22, 25,26,28, 
29,30,31,23, 
29, 32, 33 

 

Recommendation 

Consistent with psychosocial care guidelines internationally, men with advanced prostate 
cancer should be offered psychosocial interventions to enhance their adjustment.  
Effective approaches include group-based cognitive behavioural interventions, nurse 
delivered education and support, sensory patient education, one to one peer support and 
group education and discussion.   

However, psychosocial intervention research for prostate cancer has predominantly been 
undertaken with men with localised disease.  Research addressing the unique 
psychosocial needs of men with advanced disease is needed. 

Grade B 

 

2.3 Effect of diet and lifestyle interventions on quality of life 

No randomised controlled trials assessed the effects of dietary interventions on quality of life. Several 
studies investigated the effects of such interventions on clinical indicators of disease progression,34, 35 
and these are covered elsewhere in these guidelines.  Five low quality studies and one high quality 
study assessed the effects of physical activity interventions on symptom side effects and quality of life. 
 
Culos-Reed36 in a small uncontrolled study (n=31) showed that a 12 week theory-based physical 
activity intervention in men receiving hormone therapy for at least six months could increase 
strenuous physical activity (p<0.01) and fitness levels (p<0.01) in participants. However, the post-test 
effects on quality of life were less clear. A non-significant increase occurred in global quality of life 
and a reduction in fatigue was marginally significant (p=0.05). 
 
Carmack-Taylor31 undertook a low quality randomised controlled trial with 134 men with prostate 
cancer receiving continuous androgen ablation to compare a lifestyle group with general psycho-
education.  The study had three arms: a group based lifestyle program where participants were taught 
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cognitive-behavioural skills to enhance self-efficacy in maintaining an active lifestyle vs a group-
based educational support program vs a control group.  No significant differences in physical activity 
levels, body composition or quality of life were found between the three groups of men over a 12 
month period despite good adherence to both intervention arms.   
 
Berglund37 showed no difference in quality of life outcomes in a low quality randomised trial of a 
seven week physical activity (movement and fitness training) program compared with standard care, 
an information-only or combined physical exercise-information program. The study involved 211 men 
newly diagnosed with prostate cancer at various stages. The investigators found that stage (presence or 
absence of metastases) was a stronger predictor of quality of life status than intervention group. 
 
Segal38 undertook a low quality randomised controlled trial comparing the effects of a resistance 
exercise program (training three times per week for 12 weeks) on muscular fitness, body composition, 
fatigue and quality of life (FACT-P) in 155 men receiving androgen therapy for at least three months. 
While body composition did not change, muscular fitness did increase, accompanied by a 2.2 point 
reduction in fatigue score (p=0.002 for difference between groups). The FACT-P quality of life score 
also increased by 2.0 points (p=0.001 for difference between groups). The intervention was effective 
in men receiving androgen deprivation therapy (ADT) for both curative and palliative intents, and 
receiving ADT for less than or more than one year. 
 
The effectiveness of resistance training in improving muscle strength, endurance and other fitness 
parameters was also shown by Galvao39; however this case series of ten men did not include quality of 
life or symptom outcomes.  These authors suggested that for men receiving androgen ablation, 
resistance training improves muscle endurance and functional capacity that then enhances their ability 
to carry out activities of daily living with less fatigue.   
 
Windsor40 undertook a high quality randomised controlled trial with 66 men of the effect of a home-
based moderate-intensity (30 minutes, three times per week)  walking program on fatigue and walking 
fitness amongst men undergoing radiotherapy for mixed stage (majority T1, T2) prostate cancer. 
Fatigue increased in the control (p=0.01), but not intervention group (p=0.20); however the difference 
between groups was not statistically significant. The shuttle test distance (walking fitness) increased in 
the intervention group by 67 meters (p=0.0003), but not in the control group (p=0.49) with a 
statistically significant difference between groups at 4 weeks (Difference in means= 111.5 95% CI: 
40.5 to 182.5, p=0.003). Generic quality of life measures were not included. 
 
In summary, physical activity interventions, both cardiovascular and strength-based, which increase 
fitness have been shown to reduce fatigue after radiotherapy and fatigue associated with androgen 
ablation. Generic quality of life has also been shown to improve for men receiving androgen ablation. 
The effect of physical activity programs on symptoms other than fatigue, and on fatigue in other 
treatment contexts, such as chemotherapy, has not yet been demonstrated. 
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Evidence summary Level  References 

There is good evidence that resistance exercise and 
moderate to strenuous physical activity improves 
quality of life, muscular fitness and reduces fatigue 
and the impact of fatigue on daily living for men 
with prostate cancer.   
There are few studies in the area and further 
research is needed where stages of disease and 
treatment approaches are controlled and 
acceptability and compliance with exercise 
protocols are assessed in order to develop 
guidelines with regards to optimal exercise levels 
and patient suitability. 
 

II 
31, 38, 40 
 

 

Recommendation 

Men with advanced prostate cancer should be advised that resistance exercise and 
moderate to strenuous physical activity with expert supervision/support can improve 
quality of life and muscular fitness and reduce fatigue and the impact of fatigue on daily 
living.  Unstable bone lesions and co-morbidities such as cardiovascular disease are 
exclusion criteria for studies on this topic and so are likely contraindications for this 
approach.     

Grade C 

 

2.4 Effect of sexual functioning interventions 

No studies specifically addressed this question for men with locally advanced, advanced or metastatic 
prostate cancer.  Ways to help homosexual men and their partners cope sexually after prostate cancer 
has also not been addressed, which is a further gap in the evidence.  One low quality study of men 
with localised disease was identified. 

 
Canada et al41 recruited 84 couples to a randomised controlled trial comparing a couple’s focussed 
intervention with a patient only intervention.  Patients were men who were survivors of localised 
prostate cancer previously treated with surgery or radiotherapy.  The intervention included sexual 
education, behavioural homework, sexual communication and stimulation skills.  Partner participation 
did not improve outcomes.  Only 61% of participants completed the intervention. This could reflect 
reduced feasibility, acceptability or efficacy of the intervention.  At three months post intervention, 
patients who had completed the intervention (counselling) had less overall distress (p<0.01), better 
global sexual function (p<0.0001) and partners had better global sexual function (p<0.05).  A falling 
off in female sexual function was noted at six months although utilisation of erectile dysfunction aids 
increased (p<0.003). 
 
In summary, research to date is uninformative about how to assist men with advanced prostate cancer 
and their intimate partners, male or female, to manage the sexual side effects of treatment. 

 

 Clinical Practice Guidelines for the management of locally advanced and metastatic prostate cancer - DRAFT 9



Evidence summary Level  References 

No studies were identified that aimed to improve 
sexual functioning in men with advanced prostate 
cancer and their partners. One low quality study 
that specifically targeted sexual functioning in men 
with localised disease was identified.  However, as 
the effects of hormone therapy are clinically 
different to those associated with treatment with 
curative intent these are not relevant to men with 
advanced prostate cancer. 

II 30, 41 

 
 

Recommendation 

No recommendations are able to be made about effective ways to improve sexual 
adjustment in men with advanced prostate cancer and their female or male partners. 
Research into effective interventions for men with advanced prostate cancer is needed. 

Grade D 

2.5 Effect of interventions to alleviate partner distress 

No studies specifically addressed this question for men with advanced prostate cancer.  Two low 
quality studies with the female partners of men with localised or mixed stage disease were 
identified.41, 42 
 
Manne et al42 randomly assigned 60 wives of men with prostate cancer to either a psycho-education 
group or no treatment and assessed a range of adjustment outcomes.  Most of the women had husbands 
with stage II prostate cancer (68%).  One month after completion of the group, by comparison to 
controls, women in the intervention group had less denial (p<0.01), more post traumatic growth 
(significant subscore differences with p values ranging from 0.02 to 0.04) and reported gains in 
positive-reappraisal coping (p=0.05).  No effect was found for distress.  This study was of low quality. 
 
In a more recent study Campbell et al,43 randomised 40 African American prostate cancer survivors 
(from 157 eligible patients) and their intimate partners to six sessions of tele-based cognitive 
behavioural therapy or standard care.  Men in the intervention group reported significant 
improvements in bother due to bowel problems (p=0.04) compared to controls; adjustment outcomes 
for partners in the intervention arm did not differ significantly from partners in standard care. This 
study was of low quality. 
 
In summary, research to date does not clearly identify the best way to reduce partner distress.   

 

Evidence Summary Level Reference 

No moderate or high quality studies addressed the outcome. 
However in one study, group psycho-education led to short 
term improvements in female spouse post traumatic growth 
and more use of positive reappraisal coping and less denial.  
Studies to investigate ways to promote adjustment and 
quality of life for the partners of gay men with prostate 
cancer have not been described. 
 

II  
41, 42 
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Recommendation 

As yet there is insufficient evidence to strongly recommend a specific approach to 
reducing psychological distress and improving quality of life for the partners of men with 
advanced prostate cancer.  However, group psycho-education may be of benefit.  
Research into effective interventions for the partners of men with advanced prostate 
cancer is urgently needed.   

Grade D 
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3. LOCALLY ADVANCED DISEASE   
 
3A. Locally advanced/High risk prostate cancer – de novo presentation 

(Clinical stage T3- 4, and/or early stage disease with PSA > 20) 
 

3A.1 Androgen deprivation therapy (ADT) 

3A.1.1 Early versus delayed ADT  
 
Some patients may not be suitable for definitive local therapy because of co-morbidities or advanced 
age. Data is emerging to provide guidance on the timing of androgen deprivation therapy (ADT) for 
patients with locally advanced disease and for those with locally advanced disease who decline 
surgery or radiotherapy. The question for these patients with no evidence of metastases on imaging is 
whether to start ADT immediately or wait until clinical progression (localised or metastatic).  
 
There is an extensive amount of data addressing this issue, covering the period of the 1970’s to 2006. 
This complicates the analysis because of: 
 
1. Issues of stage migration and stage detection with pre bone scan and pre PSA era incorporated 

with studies with patients who are more accurately staged in modern era.  

2. Different treatments from different eras included oestrogens, orchidectomy, anti-androgen 
monotherapy and LHRH agonist therapy. 

3. Heterogeneity of study populations within studies and data findings based on sub-group analyses.  

4.  Some studies lack of adherence to study treatment plan (MRC study some controls did not 
receive treatment on progression). 

5. More recent emphasis is on the Gleason grade and PSA doubling time to identify patients with 
more aggressive disease. 

 
The body of data supporting androgen deprivation/castration appears to be consistent in that 
immediate treatment shows a disease specific survival advantage1, 2 and on occasion an overall 
survival advantage2 for men with locally advanced disease. However, the overall impression suggests 
that if there is a benefit, it is modest. Both studies were sub group analyses of RCTs that included both 
men with locally advanced and men with metastatic disease. The VACURG-11 study may have 
included a significant number of men with more advanced disease (asymptomatic metastases) as bone 
scans were not used for staging.   Data would suggest that immediate treatment versus waiting until 
symptomatic progression does not provide a survival advantage (see chapter 5). As a result any 
survival benefit for men with truly locally advanced disease only may have been diluted. On the other 
hand the overall survival advantage (p = 0.02 log rank test) in MRC study of 503 patients with non 
metastatic disease was confounded by a significant proportion of the patients not receiving ADT in the 
deferred arm.2   
 
The most informative data in the modern era for the timing of castration therapies comes from two 
RCTs which have similar results. The first study3 compared immediate versus delayed orchidectomy 
or LHRH agonists for patients with microscopic (histological or cytological) lymph node (N1-3) 
positive disease with pathologically confirmed disease who did not undergo a prostatectomy and/or 
full lymphadenectomy.  The study accrued 234 patients who were considered suitable for surgery and 
prepared for prostatectomy but the prostatectomy was not performed because of lymph node 
involvement.  With a median follow-up of 13 years, there was a hazard ratio of 1.22 (CI 0.92 to 1.62) 
suggesting a possible benefit for immediate therapy. This study was underpowered and did not include 
men with locally advanced disease considered unsuitable for definitive local therapy. 
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The second study was a major EORTC study published immediately after April 1, 2006 and accrued 
patients who were not candidates for local definitive treatments due to comorbid illnesses age and /or 
advanced local tumour stage, or refused for local therapy.4 At a median follow-up of 7.8 years, 541 of 
985 patients had died: 193 from prostate cancer and 183 from cardiovascular disease.  The overall 
survival benefit was modest with a hazard ratio adjusted for a number of factors including tumour 
stage, of 1.29 (CI 1.09 to 1.53) favouring immediate treatment, seemingly due to fewer deaths from 
non-prostatic cancer causes.  This study was limited for the purpose of this review by the fact that 
about 50% of the patients were not locally advanced per the operating definition. 
 
The anti-androgen monotherapy data from a sub group analysis of a pooled analysis of three RCTs 
trended towards a survival benefit with anti-androgen therapy when compared with watchful waiting 
(hazard ratio = 0.81 (0.66 – 1.01) p=0.06) consistent with a treatment effect controlling disease 
however this study was potentially confounded by unclear treatment at progression, and use of a class 
of agent that is less effective as monotherapy in metastatic disease.5  Any benefit (if present) however, 
has limited clinical applicability to Australia as these drugs are not approved on the PBS as 
monotherapy. 
 
The data suggests there may be a modest benefit for immediate/primary ADT therapy for patients with 
locally advanced disease deemed not suitable for definitive local therapy. However, this has to be 
weighed against the impact of ADT on quality of life.  This data is relevant as there are a large number 
of men with prostate cancer who are not suitable for definitive local therapy and this is often a disease 
found in elderly men as reflected in these studies. 
 
 
 

Evidence Summary Level Reference 

For locally advanced disease the body of data for 
castration appears consistent in that immediate 
treatment shows a disease specific survival advantage 
and on occasion an overall survival advantage. 
However, the overall impression suggests that if there is a 
benefit, it is modest.  
 

II 
 
 

1-3, 5, 6 
 

 
Recommendation 

It is recommended that anti-androgens and oestrogens are not used as monotherapy as 
primary therapy for locally advanced prostate cancer. 

No strong recommendation can be made. However, there may be a modest benefit for 
immediate/primary ADT/castration therapy for patients with locally advanced disease 
deemed not suitable for definitive local therapy. However, this has to be weighed against 
the impact of ADT on quality of life.   

Grade C 
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3A.1.2 Choice of hormone therapies 

 
Given the finding that there is possibly a modest benefit for use of primary hormonal therapy for 
locally advanced prostate cancer, it is reasonable to ask whether one therapy is better than another.  
Again there is an extensive amount of data, dating back to the 1970’s and the analysis is complicated 
by the same reasons as listed above. If primary hormonal therapy is to be used then data would support 
castration with one RCT and two quasi randomised trials showing a trend towards higher mortality 
rates with oestrogens as compared with orchidectomy at four years and longer follow up1, 7-9 and RCTs 
suggesting a trend towards lower overall survival with anti-androgens alone when compared with 
medical or surgical castration10 or combined androgen blockade.11  
 
This then leads to the question as to whether combined androgen blockade (CAB) is better than 
castration alone for locally advanced disease. There is no definitive comparative trial answering this 
question in this patient population with most trials comparing CAB with castration focusing on 
metastatic disease.  Sub group analyses for patients without evidence of metastatic disease (M0) did 
not show a benefit for combined androgen deprivation for the M0 population12,13, 14. The Prostate 
Cancer Trialists’ Collaborative Group12 found a small benefit for non-steroidal anti-androgen plus 
castration in M0 and M1 patients combined (12% M0) but did not analyse the effects of adding non 
steroidal anti-androgens for men with non metastatic disease. Notably the cyproterone plus castration 
group was slightly worse than castration alone for the combined group of M0 and M1.  Therefore, 
there is no data for or against using CAB for locally advanced disease and that which does exist 
suggests no survival benefit.  Given the incremental toxicity with CAB, this additional therapy cannot 
be used without a detrimental effect on quality of life.  Therefore, there is no data to mandate CAB if 
primary hormonal therapy is going to be used in patients with locally advanced prostate cancer. 
  
LHRH agonist and orchidectomy are available on the PBS, and non-steroidal anti-androgens are only 
available on PBS in combination with androgen deprivation therapy. The data would be less 
applicable to the Australian health care system if anti-androgen therapy was the preferred modality 
(same overall survival with less toxicity than ADT or more efficacious).   
 
 

Evidence Summary Level Reference 

In terms of overall survival there is no data for or against 
using CAB in preference to castration alone as primary 
ADT for locally advanced prostate cancer. 
If primary hormonal therapy is to be used then the data 
would support castration. 

I & II 
 
 
II &III-1 
 
 

12-14 
 
 
1, 7-11 
 

 

The modest benefit seen with castration alone in the two modern era studies3, 4 suggest castration alone 
can be used a primary hormonal therapy for men with locally advance prostate cancer. The modest 
benefit from CAB in the combined M0 and M1 group12 is at the cost of increased toxicity and may or 
may not translate to this patient population. 
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Recommendation 

A recommendation cannot be made on the basis of the evidence currently available.  

Grade D 

 

3A.1.3 Complications and cumulative treatment toxicity 

For men with non metastatic prostate cancer androgen deprivation has been shown to provide a 
survival benefit as an adjuvant to radiation therapy for high-risk and intermediate-risk prostate cancer 
and as an adjuvant to radical prostatectomy for lymph node positive fully resected disease. These 
treatments may last over two years with the minimum duration for maximal survival benefit unclear.  
As a result, adverse events or unwanted effects have the potential to impact significantly on quality of 
life.  These men have relatively long life expectancies and thus the potential longer term side effects of 
these therapies are important.  Observational studies have suggested that, with relatively long life 
expectancies, there may be a higher risk of metabolic syndrome, sudden cardiac death, myocardial 
infarctions and diabetes mellitus and a higher rate of fractures. The longer the duration of ADT with 
LHRH agonist therapy or orchidectomy, the greater the likelihood of the serious adverse effects of 
reduced bone mineral density and pathological fracture in particular.  (See chapter 5.1.5 for a fuller 
discussion).  
 
There are a large number of randomised controlled trials reporting hormone therapy adverse events, 
however many of these trials are not applicable since medications employed, such as oral oestrogens, 
finasteride and cyproterone acetate, are not recommended as first line drugs for prostate cancer, even 
for short periods to offset the flare effect of LHRH agonists. This review focuses on the adverse events 
associated with the clinically relevant therapies of castration (medical or surgical) and non steroidal 
anti-androgens for the treatment of non-metastatic prostate cancer.  
 
Five RCTs compared castration (surgical or medical) with no hormone therapy1, 3, 15-18; two compared 
long term anti-androgen therapy with no hormone therapy5, 19, 20;  three compared castration with long 
term anti-androgen therapy10, 21, 22; and three compared short term CAB with no hormone therapy.23-27 
 
    
Limited data from four randomised trials failed to demonstrate an increase in cardiovascular mortality 
or myocardial infarction with orchidectomy or long term LHRH agonist treatment.1, 3, 15, 16  
Bicalutamide (anti-androgen) was associated with a significantly increased likelihood of heart failure 
in one study (risk ratio = 1.96).5, 19  
                                                                                                         
The effects of castration on sexual function were not reported in these studies possibly because they 
are so well accepted. Castration was associated with hot flushes and breast changes15 and LHRH 
agonists were associated with cognitive impairment.17, 18  
 
Increased impotence, hot flushes, gynaecomastia and breast pain, together with tiredness and asthenia 
were also commonly reported with bicalutamide.5, 19 There was an increased risk of nausea and 
vomiting with flutamide.20 
 
When compared with castration, the non steroidal anti-androgen, bicaluatmide, had similar effects on 
lipid levels,22 resulted in a smaller increase in body fat mass21, fewer hot flushes, a lower incidence of 
decreased libido but an increased incidence of breast changes10,2122. The effects of bicalutamide and 
LHRH agonist therapy on bone mineral density were highly significantly different at 12 and 96 
months; mean bone density decreased with LHRH agonist but was unchanged with bicalutamide.21,22  
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Short term CAB did not cause significant increases in cardiovascular mortality23-25, 27, 28, severe 
gynecomastia or liver function abnormalities ,27 however, in another study of neoadjuvant CAB 17% 
of patients discontinued the anti-androgen, flutamide, because of liver toxicity.23-25 For a more 
comprehensive comparison of ADT and castration toxicities (see section in chapter 5).23-25  
 
The findings above are consistent with clinical experience for the major toxicities however they may 
understate the problems associated with ADT medications as there are a number of limitations 
associated with this body of evidence. Firstly, the scope of the problem which is widely known is not 
addressed; most of the RCTs focused on efficacy outcomes and as a result toxicities and adverse 
events were rarely evaluated rigorously both in terms of scope and the gamut of well known adverse 
effects such as cognitive impairment, liver toxicity and sexual dysfunction rarely assessed. In addition, 
using clinical trials to assess adverse events has a number of limitations. As noted by Aronson et al.,29 
these limitations apply to the hormone therapy trials for prostate cancer and include trials not being 
large enough to capture rare events, incomplete reporting of adverse events, varying modes of 
reporting adverse events and differing methods of  adverse event measurement. In addition many of 
these studies were sponsored by the pharmaceutical industry and as such there is the potential for a 
pervading influence on reporting these “softer: endpoints of toxicity from a number of studies.  
 
Thus may there are limitations in appreciating toxicity in relation to clinical impact of ADT based on 
this review alone. Evidence of this is provided by the more recent demonstration of the metabolic 
syndrome as an issue in patients with long-term ADT.30  There is a need for studies targeting putative 
side effects as primary end-points and RCTs examining the recently emerging issues of the longer 
term problems of cognitive changes, the metabolic syndrome and bone loss. 
 
From the above, one can appreciate there is a significant adverse event profile from androgen 
deprivation therapy but there are limitations in being able to exactly quantify the toxicity from ADT 
and its  clinical impact. Data clarifying this is emerging and includes elucidation of the metabolic 
syndrome as an issue in patients with long-term ADT.30 It is also clear, there is still need for studies to 
more accurately define the side effects of ADT as primary end-points and look at more insidious 
adverse events including the longer term problems of cognitive changes and the metabolic syndrome.  
New agents such as RANK ligand inhibitors which have recently been shown to prevent bone loss and 
osteoporotic fractures have just been evaluated in randomised clinical trials in this patient population 
and are more accurately detailing the impact of ADT on bone health. 
 
 

Evidence Summary Level Reference 

For men without clinical evidence of metastatic disease, 
four trials showed no increase in cardiovascular mortality 
or myocardial infarction with orchidectomy or long term 
LHRH agonist treatment. However, larger population 
based studies were required to reveal the small impact. 
Castration was associated with hot flushes and breast 
changes (one trial) and cognitive decline (one trial). 
 
Anti-androgens were associated with a significantly 
increased likelihood of heart failure (bicalutamide), 
increased impotence, hot flushes, gynaecomastia and 
breast pain, nausea and vomiting, tiredness and 
asthenia.  
 
When compared with castration, bicalutmide resulted in 
smaller increases in body fat mass, fewer hot flushes, and 
a lower incidence of decreased libido but an increased 

II 

 

1, 3, 15-18 
5, 19, 20 
 
 
 
 
 
10 ,21,22 
 
 
 
 
23-25  
27, 31 
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incidence of breast changes. Unlike castration 
bicalutamide did not decrease bone density at 12 and 
96 months.  
 
Three trials showed no significant increase 
cardiovascular mortality with short term CAB.                      
 
It should first be clarified that the recommendations are made with the following observation: With the 
exception of adjuvant therapy with radiation therapy for high-risk and intermediate-risk prostate 
cancer and lymph node positive fully resected disease, there is no known survival advantage in 
commencing ADT early (as indicated by increasing serum PSA levels alone after definitive local 
therapy) rather than later (with radiographically evident metastases). This is particularly important as 
there are a significant number of unwanted effects (understated in this review) which impact 
significantly on quality of life. Therefore, that which is important to the patient should be considered 
together with his comorbidities. Specifically, the early commencement of ADT with castration (either 
as monotherapy or with an antiandrogen) may be more undesirable for individuals for whom sexual 
activity is very important, those struggling to cope with declining cognitive abilities or with baseline 
osteopaenia. 
 
Recommendation 

It is recommended that the prescriber takes into account the following points when 
commencing ADT: 

1) The use of anti-androgens as monotherapy may have fewer and less severe adverse 
events versus castration but still have a quality of life impairing toxicity profile and 
have little to no efficacy data to support their use as monotherapy.  

2) Extrapolating from evidence with metastatic disease (see chapter 5), CAB with an 
antiandrogen does increase the adverse event profile versus castration monotherapy 
and this needs to be weighed up against its marginal additional survival benefits 
seen in patients with metastatic disease.  

3) When the unwanted effects of treatment are preferable to the unwanted effects of 
the tumour (eg prevent recurrence with increased overall survival in adjuvant 
setting), the side effect profiles of the treatment options should be explained and 
strategies to minimise these effects should be considered with the patient. 

Grade B 

 

3A.1.4 Effects on bone health and the risk of fractures  

There are numerous studies reporting the effects of medical or surgical castration on bone mineral 
density (BMD) and fracture rates of men with prostate cancer. Most were observational with results 
from both prospective and retrospective analyses of hospital and collated organisational data. There 
were two randomised studies21;22 comparing changes in BMD in patients randomised to bicalutamide 
or LHRH agonists.  Many studies had industry support including the two randomised studies which 
were supported by AstraZeneca; the second of these recruited twice the number of patients required 
for the difference stated in their power calculations. 
 
Measurement methods: Two methods were used to measure BMD changes. Dual energy x-ray 
absorptiometry (DEXA) was the more commonly employed method however, this approach is not 
ideal for measuring changes in lumbar spine BMD in older individuals as it does not distinguish aortic 
calcification and sclerosis of spinal discs and joints known to increase with age.32  There were fewer 
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manuscripts reporting use of the more sensitive barometer of quantitative computerised tomography 
(QCT) but which exposes patients to more radiation and is subject to quality control issues. This 
review focuses on changes in femoral BMD as measured by DEXA and lumbar BMD as measured by 
QCT.  
  
There were a number of other limitations arising out of study designs and the modes of reporting 
outcomes. The criteria used for reporting changes in BMD varied reflecting a lack of accepted and 
standardised/validated yardsticks for men compared with those agreed and accepted for women.  Most 
studies reported the change in mean BMD rather than the incidence of clinically significant decrease 
in bone mineral density or osteoporosis. Few studies attempted to distinguish osteoporotic fractures 
from metastatic and traumatic fractures and the definition of osteoporotic fractures varied. Finally, in 
comparative studies there were usually baseline differences between the groups with the potential to 
confound the results. This was so even when comparing prostate cancer patients with and without 
hormone therapies as hormone therapy may be associated with more aggressive disease or more 
advanced disease stage. In many studies disease stage was unclear.  
 
Despite these reservations and the variety of sites at which BMD was measured, the results were 
consistent in terms of BMD being reduced with LHRH agonists and bilateral orchidectomy, 
increasingly so over time, but maintained (or slightly increased) with bicalutamide monotherapy.  
 
Non-metastatic disease: For men with non metastatic disease, most studies showed a decline in bone 
mineral density in the 12 months following initiation of castration therapies. Total hip BMD decreased 
on average by 3.3 % in a group of 15 men after 12 months of LHRH agonist treatment.33 This was 
significantly different from the rise in total hip BMD seen in aged-matched controls (n = 13). In this 
small study, at least 20% of men were osteopenic at baseline. Declines appeared to continue after 12 
months with a 1.95 % decrease in proximal femoral bone mineral density reported for the 12 months 
after at least 18 months of LHRH agonist treatment.34  A small case series suggest that combined 
androgen blockade also results in bone mineral density decreases and that its temporary cessation may 
result in a temporary stabilisation of bone loss.35 In contrast oestrogen monotherapy may preserve 
BMD36 and there is evidence from two RCTs that the anti-androgen bicalutamide, unlike castration 
therapies, maintains or increases hip and lumbar spine bone mineral density.21, 22 These data are 
consistent with the known biology of testosterone depletion and its consequent decrease in oestrogen, 
and bone mineral depletion.  
 
Metastatic disease: Studies that included men with metastatic disease reported mean decreases in 
femoral neck bone density of 2.4 – 4.5% in the first 12 months of castration therapies37, 38 and 10% at 
two years38 with declines continuing to occur after three or more years of treatment.38  In a case series 
of 50 men, the prevalence of osteoporosis in the lumbar spine rose from 24% at baseline to 48% 
within six months of starting castration therapies.39 For 12 men with metastatic disease and, after 
starting combined androgen blockade, femoral neck BMD reportedly decreased on average by 6.5% 
and lumbar spine BMD by 6.6% at six months.40                                              
 
Osteopaenia, osteoporosis and fractures: The significant clinical impact of BMD changes is based on 
reports of a not inconsiderable background of osteopaenia in patients at baseline and the reasonable 
presumption that continuing reductions in BMD predispose to clinically meaningful outcomes of 
osteoporosis and associated pathological fractures. Other risk factors for osteoporotic fractures include 
decreased muscle strength and frailty which may also be influenced by androgen deficiency. It is also 
worth noting that the clinical significance of osteoporotic fracture is greater for hip rather than 
vertebral bodies because of the related high mortality rate with the former. The data showed an 
increased likelihood of fractures over time with LHRH agonist therapy and bilateral orchidectomy 
although likelihood estimates varied, reflecting differences in study designs, type of fractures assessed 
and criteria.  In studies including men with both metastatic and non metastatic disease, those who 
underwent orchidectomy had a significantly higher five-year cumulative incidence of osteoporotic 
fractures (12%) when compared with prostate patients who had not (1%)41 and a significantly higher 

  
 Clinical Practice Guidelines for the management of locally advanced and metastatic prostate cancer - DRAFT 21



risk of an osteoporotic fracture than the age-specific general population with a standardised incidence 
ratio of 3.50.42 
 
Fractures in non-metastatic disease patients :For men with non metastatic disease, in a small case 
series 21% of 81 men receiving castration therapies experienced a non-metastatic fracture over a 
median follow-up period of 52 months43 and, in two large prospective studies, those who had received 
LHRH agonists had a significantly higher risk of hip/femur osteoporotic or traumatic fractures (risk 
ratios reported of 1.76 for a maximum of five years follow-up and 1.36 for a maximum of seven years 
follow-up)44, 45 and a significantly higher risk (Risk ratio  = 1.50) of vertebral fractures for seven years 
maximal follow-up45 when compared with those who had not taken LHRH agonists. These findings 
are of particular clinical significance as these men without metastatic disease may be destined to live 
for many years. 
                     
The findings are directly applicable to the Australian population to the extent that LHRH agonists and, 
to a lesser extent, bilateral orchidectomy are the only primary forms of androgen therapy available on 
the PBS for locally advanced and metastatic disease either as monotherapy or part of CAB. The 
evidence provided in favour of bicalutamide monotherapy having a BMD-protective property is not 
relevant as this agent (and class of drug) is not approved for use as monotherapy in Australia.  
 
 

Evidence Summary Level Reference 

 For men with prostate cancer, both LHRH agonists and 
bilateral orchidectomy significantly reduce BMD, 
continuing to do so over time, resulting in an increased 
likelihood of pathological fracture of vertebral bodies 
and hips from osteoporosis.   
 
There is insufficient evidence to make a definite 
comment on intermittent androgen deprivation. 
 
There is insufficient evidence to make a comment with 
respect to whether there is a worse or diminished 
effect on BMD with combined androgen blockade 
(CAB) versus castration monotherapy. 
 
 
Bicalutamide monotherapy is not associated with 
reductions in BMD. 

III - 2 & 3 
 
 
 
 
 
 
IV 
 
 

 

 

II 

 

36, 37, 41, 44, 46, 47 
33, 34, 38, 40, 42, 48 
 
 
 
 
 
39, 49-52,53,43,35 
 
 
 
 
 
21, 22 

 
 
Recommendation 

Before commencing patients on ADT, consider the likely duration of that treatment, the 
risk benefit analysis for the indication for treatment and take into account the effects on 
BMD and risks of pathological fractures from osteoporosis. In addition, consider BMD 
measurements at baseline and subsequently during treatment with the possibility of 
instituting preventative measures (calcium, vitamin D and exercise) as appropriate for 
good musculoskeletal health as well as the use of bisphosphonates as indicated by PBS 
for osteoporosis. 

Grade C 
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3A.1.5 Effects on quality of life 

Only three randomised controlled trials comparing different hormone therapies and including men 
with locally advanced non-metastatic disease examined quality of life outcomes using validated 
questionnaires.10, 18, 54-57 One trial used the EORTC-C30 instrument with the prostate cancer 
supplementary module and the Depression Anxiety Stress Scales, and two trials used the health related 
QLQ instrument published by.58 The longest follow-up was only 12 months.10, 18, 54, 55 None of the 
instruments used directly assessed the impact of hormone symptoms such gynaecomastia and hot 
flushes on quality of life.  
 
Overall the evidence was limited with variations in the types of androgen deprivation therapies 
employed, the instruments used, numbers of domains assessed and reported, albeit with a degree of 
overlapping commonality, and the way in which quality of life changes were reported and analysed. 
Quality of life was not a primary outcome in virtually all of these studies. All were of low quality with 
attrition greater than 20% or unclear in two of the three studies. 
                                                           
Different risk and benefit analyses apply to men being treated with long term adjuvant hormone 
therapy for locally advanced disease and men being treated with hormone therapy for metastatic 
disease. One study included patients with metastatic disease as well as locally advanced disease. 
For non-metastatic disease there were two studies:10, 54, 55 (supported by Industry) compared 
bicalutamide with castration and18 (not supported by industry) compared LHRH agonists with 
cyproterone acetate and active surveillance. Both studies showed that castration was associated with 
poorer sexual function than anti-androgen monotherapy. In the bicalutamide study physical capacity 
was improved with bicalutamide, however, there were no significant differences in the other eight 
domains. 
 
There is only one study18, 56 that had patients randomised to a non-treatment arm in a clinical 
environment of commencement of androgen deprivation being triggered increasingly by a raised PSA 
for patients not having treatment with curative intent. The numbers in this study are small but they 
reported a significant increase in emotional distress for the non-treatment arm (p = 0.002) with 
increased sexual dysfunction at one year for all three treatment arms, particularly for goserelin (p < 
0.001).        
                                                                                       
In the adjuvant setting, long term QOL adverse events related to therapy, when dealing with the 
“chance of having cancer”, is another paradigm. These studies reported radiotherapy adverse events 
rather that quality of life outcomes using validated instruments. 
 

Evidence Summary Level Reference 

Using validated quality of life assessment questionnaires: 
 
For non-metastatic there was evidence that castration is 
associated with poorer sexual function when compared 
with anti-androgen monotherapy.   
 
 
 
 

 

II 

 

 
10, 54, 55  
18, 56 
 

 
Since all quality of life studies examined report overall group findings, they should be regarded in a 
general sense when supporting individual patients in their treatment choices. This relates in particular 
to the timing of commencement of androgen deprivation because of an absence of a clear and 
significant overall survival benefit with early versus later introduction of ADT.   
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Recommendation 

Toxicities in the context of what is important to each individual patient should be 
considered, as decrements in highly valued faculties for some patients may impact 
significantly on the Quality of Life and overall adjustment of those individuals and those 
close to them. 

Grade C 

 

3A.1.6 Intermittent or continuous ADT 

See Section 5.1.6 

 
   
3A.2 Radiotherapy  

3A.2.1 Definitive external beam radiotherapy techniques for locally advanced disease  

There are nine randomised controlled trials comparing various definitive external beam radiotherapy 
techniques that include men with locally advanced disease. These studies investigate: 
 

i. limited vs extended field radiotherapy (three trials); 
ii. various dose regimens (four trials); and 
iii. conformal vs conventional techniques (two trials);  
 

Limited radiation fields refer to treating the prostate alone with or without the seminal vesicles 
whereas extended field radiotherapy includes treating the whole pelvis and in some cases the para-
aortic nodes. The dose regimen trials have explored dose escalated radiotherapy to between 74 and 
80Gy using various techniques compared to the more traditional doses between 64 and 70Gy. 
Conformal radiotherapy refers to the practice of conforming the shape of radiation fields to the 
prostate (based on CT imaging) in order to reduce dose to critical surrounding tissues.  
 
 
The studies are variously limited by lack of stratification for types of locally advanced disease, old 
definitions of locally advanced disease, small numbers, lack of standardisation of endocrine therapy, 
differences in nodal volumes irradiated, relatively short follow-up, lack of blinding and lack of quality 
of life endpoints. Efficacy outcomes for locally advanced disease are restricted to subgroup analyses 
and the only toxicity data reported is for entire cohorts of men with T1-4 disease. Overall there are low 
volumes of good quality evidence available.  
 
Notwithstanding the above limitations: 
 
The two subgroup analyses comparing limited with extended field radiotherapy and examining 
efficacy outcomes show no differences in efficacy in terms of survival, progression free survival or 
metastases.59-61  In the entire cohorts of men with T1-4 disease there are no consistent differences in 
toxicity. 59-64  Because of this, it is common practice in Australia is to treat limited fields only. 
However treating the whole pelvis can be justified in selected high risk patients as at least two of the 
randomised trials demonstrating the benefit of combining adjuvant hormonal therapy with 
radiotherapy have incorporated whole pelvis radiotherapy28, 65 be justified.  
 
Studies of dose escalation consistently show improved efficacy in terms of freedom from biochemical 
or clinical failure for high risk patients66, 67 and a sub group of 60 T3 patients.68 This trend was 
statistically significant in two of the studies.67, 68 Late rectal toxicity appears to be worse with higher 
doses.67, 69-74 For other endpoints there appears to be inconsistent differences.67, 69-75 There is a potential 
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for significant clinical impact for improved efficacy with dose escalation. Further evidence is required 
in this sub-group of patients. 
 
Studies comparing conformal with conventional radiotherapy are not powered for differences in 
efficacy.  There are inconsistent differences in acute and late toxicities, although the differences that 
exist all favour conformal radiotherapy.76-78 There is potential for significant clinical impact by 
reducing toxicity. Further evidence is required in this sub-group of patients. 
 
 

Evidence summary Level  References 

There is no evidence to support the routine use of 
extended field radiotherapy for locally advanced 
prostate cancer. The role of whole pelvis 
radiotherapy has yet to be defined. 
There is some evidence to support the increased 
efficacy for dose-escalated external beam 
radiotherapy for biochemical and clinical relapse. 
This data has not yet translated into improved 
survival or a reduction in distant disease free survival. 
There is some evidence that dose-escalation 
increases toxicity, however, the impact on quality of 
life is yet to be determined. It is uncertain whether 
any benefits of dose-escalation are generalisable to 
patients receiving neoadjuvant and/or adjuvant 
endocrine therapy. 
There is limited evidence that conformal 
radiotherapy decreases toxicity compared to 
conventional radiotherapy 

II 
 

59-61, 63, 68-
73, 75-79 
 

 
 
Recommendation 

The role of whole pelvis radiation is yet to be defined. 

Consideration should be given to dose escalation (74Gy or higher) if it can be delivered 
safely. 

Patients with locally advanced prostate cancer should receive conformal radiation to 
minimise toxicity. 

Grade C 

 

3A.2.2 External beam radiotherapy compared with other treatments for local control 

 
The management of locally advanced prostate cancer has long been controversial. For patients with a 
reasonable life expectancy, radiotherapy has traditionally been utilised though more recently hormonal 
therapy combined with radiotherapy has been shown to improve outcomes. Hormone therapy alone 
has traditionally been used for locally advanced disease in patients with a poor performance status 
and/or significant co-morbidities predicting a short life expectancy. Locally uncontrolled disease can 
be a morbid situation for patients however and may cause symptoms related to obstruction, renal 
impairment, bleeding and pain.  
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Prior to 2006 (the cut off date for inclusion of trials for this analysis), there were only three 
randomised trials comparing radiotherapy with alternate treatment approaches for locally advanced 
prostate cancer. These all asked different questions, contained small numbers of patients (between 73 
and 151 patients), used old techniques, and provided conflicting results. 
 
There was a suggestion of improved survival of radiotherapy over orchidectomy in one study of 151 
patients,7, 8  but at a cost of increased toxicity. Another study of 73 patients80 suggested that 
radiotherapy compared with observation did not delay the first onset of metastases but no long term 
follow up with survival was given. A third study of 95 patients81 suggested an improvement in 
progression free survival with surgery and hormones versus low dose radiotherapy plus hormones but 
at the cost of increased toxicity in the surgery group. Long term follow up of the Akakuro study has 
been published since 200682, which demonstrated similar results with a non significant trend for 
improved disease free survival but at increased toxicity. 
 
 

Evidence summary Level  References 

There are only three randomised trials comparing 
radiotherapy with alternate treatment approaches 
for locally advanced prostate cancer. These all 
asked different questions, contained small numbers 
of patients, used old techniques, and provided 
conflicting results. The current body of evidence 
does not exclude a clinically important benefit with 
the use of radiotherapy in locally advanced 
prostate cancer. 

 
 
 
II and III-1 7, 8, 80, 81, 83 

 

 
Recommendation 

Based on randomised trial evidence, it is not possible to quantify the degree of benefit 
provided by radiotherapy alone for locally advanced prostate cancer.  The role of surgery 
or hormonal therapy alone in this group of patients remains to be defined. 

Grade D 

 
At the time of writing this report, it was felt that based on randomised trial evidence, it is not possible 
to quantify the degree of benefit provided by radiotherapy alone for locally advanced prostate cancer 
and that the role of surgery or hormonal therapy alone in this group of patients remains to be defined. 
However, as detailed in section 3A.2.3, the totality of data supports the use of androgen deprivation 
and radiotherapy over radiotherapy alone. The degree of benefit of adding radiotherapy to androgen 
deprivation was uncertain until a landmark Scandinavian trial was published in the Lancet in January 
2009.84  This randomised 875 men with high risk prostate cancer to hormonal therapy alone (three 
months of combined androgen blockade followed by indefinite flutamide) or to the same hormonal 
therapy combined with radiation (3D CRT to prostate and seminal vesicles to dose of 70Gy). 78% of 
the cohort had T3 disease and 40% had a PSA >20. With a median follow up of 7.6 years, there was a 
10% improvement in overall survival with the radiotherapy arm (70.4% versus 60.6%). Prostate 
specific mortality (for T3 and PSA> 20 subgroups as well as the entire cohort) and biochemical 
control were also improved with the addition of radiotherapy but at the cost of slightly higher rates of 
urinary, bowel and sexual problems at five years. 
 
In light of this study, the reviewing panel feel that radiation plus hormonal therapy should be regarded 
as the standard of care for men with locally advanced prostate cancer. However as this trial was 
published after 2006 and was not methodically reviewed as part of the guidelines process (along with 
other post April 2006 trials), any information from it cannot be incorporated into the evidence 
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summary and overall recommendation. The alternative role of surgery (possibly combined with 
androgen deprivation and/or radiotherapy) is yet to be defined. 
 

3A.2.3 The role of brachytherapy  

Brachytherapy involves the implantation or insertion of small “sealed sources” containing a 
radioactive isotope into the prostate gland either temporarily or permanently. This allows high doses 
of radiation to be delivered to the prostate gland whilst minimising doses to adjacent structures such as 
the rectum and bladder. 
 
There are two main types of brachytherapy used for prostate cancer: 
 

a) Low dose rate brachytherapy. This involves the permanent implantation of multiple 
radioactive seeds (generally Iodine-125 in Australia) directly into the prostate. Seeds are 
placed directly through the perineum under ultrasound guidance. In the great majority of 
cases, low dose brachytherapy is used as monotherapy for low to intermediate risk prostate 
cancer. There are some institutional series using low dose brachytherapy as a boost following 
external beam radiotherapy (EBRT) for locally advanced prostate cancer but there are no 
randomised trials evaluating this approach and it is largely viewed as an experimental 
approach. 
 

b) High dose rate brachytherapy. This involves the temporary insertion of a highly radioactive 
compound (usually Iridium-192) guided into various positions in the prostate via the 
placement of multiple catheters which have been placed under ultrasound guidance. It is 
usually performed in combination with external beam radiotherapy for patients with 
intermediate and high risk cancers. 

 
There is a dearth of good randomised comparative trials to assist assessment of the place of 
brachytherapy in the treatment of locally advanced disease. There was only one randomised controlled 
trial that assessed the efficacy of high dose rate (HDR) brachytherapy in addition to external beam 
radiotherapy for locally advanced disease.85 It was a study of 104 patients comparing the use of an 
high dose rate "boost" (35 Gy) in addition to a course of external beam treatment (40Gy) with external 
beam treatment alone (66Gy). In the brachytherapy plus EBRT arm, 17 patients (29%) experienced 
biochemical failure compared with 33 patients (61%) in the EBRT arm (hazard ratio, 0.42; P = .0024) 
Whilst this study supported the concept that this addition of HDR brachytherapy showed "efficacy" 
the comparison was not useful to guide contemporary practice as the external beam radiation dose was 
66Gy which has been shown to be inferior to higher doses such as 74Gy. 
 
The results of this and other studies comparing brachytherapy with external radiation are difficult to 
generalise, since they are essentially comparing the same modality packaged in different manners. 
There are many other parameters in radiation treatment that affect the disease control probabilities - 
such as total dose, radiation technique, total treatment time - in addition to the modality of radiation, 
brachytherapy vs external beam.  These are not controlled for in many studies including the 
randomised controlled trial, raising the question as to whether one of these other factors might account 
for any difference seen between the two arms. 
 
In addition, generally men with locally advanced disease in Australia are treated with the combination 
of androgen deprivation and RT. There may be interactions with this combination that further 
confounds comparisons.  
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Evidence summary Level  References 

There is a paucity of high-quality randomised trial 
data comparing the use of brachytherapy against 
surgery for the treatment of locally advanced 
disease, or indeed comparing the use of 
brachytherapy radiation against external radiation. 
There is one medium quality randomised trial. It 
provides little evidence to guide contemporary 
Australian practice, except to the extent it 
demonstrated evidence of effect of the HDR boost. 
As a result of the study’s design it is difficult to draw 
comparative conclusions from this study. 

II 
 

 85 
 

 
 
Recommendation 

EBRT and high dose rate brachytherapy are well recognised radical treatments for locally-
advanced disease. There is no randomised evidence to suggest superiority of one 
modality over the other. 

Grade D 

 
3A.3 Radiotherapy and Androgen deprivation therapy (ADT) 
 
For the purpose of this chapter we have considered the evidence in terms of short term (≤ 6 months) 
and long term (> six months) androgen blockade. 
 
Long term androgen deprivation 
 
Four randomised controlled trials5, 28,65, 86, 87 and two meta-analyses29, 88 fulfilled the eligibility criteria 
for inclusion in this review. The control arm in these trials was radiotherapy alone.  Androgen 
deprivation consisted of oestrogen87, LHRH agonist;28, 65, 86 and a non-steroidal anti-androgen.5 
Duration of androgen deprivation therapy ranged from two years to indefinitely and was commenced 
with radiotherapy65or at completion of radiotherapy. The radiotherapy dose to the prostate in three of 
the trials ranged from 65-70 Gy. No data regarding radiotherapy was given in the fourth trial.5 In two 
of the trials pelvic lymph nodes were treated.28, 65, 86  In all trials the endpoint of overall survival was 
examined.  
 
These studies showed a statistically significant improvement in overall survival with the exception of 
the study by Zagars,87 which was a low quality study using long term oestrogens. While improved 
biochemical disease free survival was also observed it should be noted that in two of the trials28, 86, 87 
indefinite androgen deprivation therapy was recommended. Biochemical failure in the context of 
indefinite androgen deprivation most likely represents hormone resistant disease and these results 
should therefore be interpreted with caution. 
 
Short term androgen deprivation 
 
Only one RCT, TROG 96-01, fulfilled the eligibility criteria for inclusion in this review.25 This was a 
three arm study comparing external beam radiotherapy (XRT) alone vs three months hormones + XRT 
(commenced two months prior to radiotherapy) vs six months of hormones + XRT (commenced five 
months prior to radiotherapy).  Hormone therapy consisted of an LHRH agonist (goserelin) and a non-
steroidal anti-androgen (flutamide). The radiotherapy dose was 66 Gy in 33 fractions which is lower 
than the current standard dose used in Australia (typically 74 Gy).  Subgroup analysis of patients with 
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T3-4 disease and patients with PSA > 20 was only available for the comparison of XRT alone vs six 
months of hormones + XRT with disease free survival and prostate cancer specific survival reported.  
This demonstrated a statistically significant improvement in disease free survival with the addition of 
six months of hormones but not prostate cancer specific survival.  
 
It should be noted that these trials used different modalities of androgen deprivation for varying 
durations (three months to indefinitely). Furthermore, radiation doses were lower than current standard 
doses used in Australia and target volumes varied with several trials treating pelvic lymph nodes. 
There are no RCTs addressing the use of hormone therapy in conjunction with brachytherapy and it 
remains unclear as to whether hormone therapy provides a benefit in the era of higher dose 
radiotherapy. On a final note the RTOG 86-1089 was not considered in this review as it did not meet 
inclusion criteria for efficacy outcomes. 
 

Evidence Summary Level Reference 

Multiple randomised trials and two meta-analyses show that long 
term androgen deprivation in conjunction with radiation 
improves overall survival.  

Six months of combined androgen deprivation commencing five 
months prior to radiotherapy improves disease free survival. 

The optimal timing and duration of androgen deprivation 
remains to be defined. 

I 

 

 

II 

29, 88 
 
 
 
5, 25, 28, 86, 
87   
 

 
Recommendations 

It is recommended that patients with locally advanced prostate cancer receiving 
treatment with radical radiotherapy receive long term androgen deprivation (at least two 
years).  

Grade B 

Short term neoadjuvant androgen deprivation therapy can be considered. 

Grade C 

The optimal sequencing and duration of androgen deprivation in relation to radiotherapy 
is yet to be defined. 

Grade C 

 
The effect of long term androgen deprivation on radiotherapy toxicities  
 
Two RCTs assessing long term androgen deprivation therapy in addition to radiotherapy report 
radiotherapy toxicity outcomes. The first trial is a comparison of XRT alone vs radiotherapy with three 
years of LHRH agonist.90 This trial used whole pelvis radiotherapy. The second trial is a comparison 
of radiotherapy alone vs radiotherapy with two to five years of a non-steroidal anti-androgen, 
Bicalutamide.91  No details regarding radiotherapy are available for this trial. 
 
An increase in urinary incontinence (16 vs 29%, p=0.002) with the addition of androgen deprivation 
therapy was reported in one trial.90 No increase in acute urinary or bowel toxicity or other late toxicity 
was reported in this trial. While there was no apparent increase in urinary or bowel toxicity in the 
second trial91 they were not assessed for statistical significance.   
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A recent update of RTOG 85-31 which compared radiotherapy alone with radiotherapy plus indefinite 
adjuvant androgen blockade also reported no statistically significantly difference in RTOG grade 3-4 
genitourinary or gastrointestinal toxicities.92 
 
The effect of short term androgen deprivation on radiotherapy toxicities 
 
Three RCTs assessing short term androgen deprivation therapy in addition to radiotherapy report 
radiotherapy toxicity outcomes. The first trial, TROG 96-01 is a comparison of radiotherapy alone vs 
three months and six months of neoadjuvant androgen deprivation therapy.23, 24 The second trial, 
RTOG 86-01, is a comparison of radiotherapy alone vs radiotherapy with three months of hormone 
therapy.26, 89 Whole pelvis radiotherapy was used. The third trial is a comparison of radiotherapy alone 
vs radiotherapy with six months of androgen deprivation therapy.27 In all trials androgen deprivation 
therapy consisted of an LHRH agonist and a non-steroidal anti-androgen, flutamide. All trials were 
consistent with no increase in acute or late urinary or bowel toxicity reported with the addition of 
androgen blockade.   
 
A fourth trial, RTOG 83-07, compared Megestrol vs Diethylstilbestrol.93  These drugs would not be 
routinely used as first line therapy and as such this trial was considered further.  
 
The effect of short term vs long term androgen deprivation on radiotherapy toxicities 
 
One RCT, RTOG 92-02,94, 95 compared short term vs long term androgen deprivation (four months 
neoadjuvant + concurrent LHRH agonist & non-steroidal anti-androgen, flutamide, +/-  two years of 
adjuvant LHRH agonist). This trial used whole pelvis radiotherapy. A statistically significant increase 
in late RTOG gastrointestinal toxicity Grade 3-5 was reported with long term androgen deprivation 
therapy although absolute rates were low (3 vs 1%, p=0.04) and grade 4 or 5 toxicities were less than 
1%.94 
 
Accounting for differences in reporting of toxicity the evidence suggests that there is no significant 
increase in radiotherapy toxicity with the addition of androgen deprivation therapy. It should be noted 
that sexual function is inadequately assessed in these studies. Only one trial has reported an increase in 
late impotence, with six months of androgen deprivation.27 
 

Evidence Summary Level Reference 

There does not appear to be any difference in radiotherapy 
toxicities (genitourinary and gastrointestinal) with the addition of 
androgen deprivation therapy to radiotherapy although it is 
acknowledged that sexual function has been inadequately 
assessed in these studies. 

 

II 96 23, 24, 26, 
27, 89, 91, 94, 
95  

 

 
Recommendation 

No change to recommendations for hormone therapy as an adjuvant or neoadjuvant to 
radiotherapy for locally advanced disease 

Grade C 
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3A.4 Surgery 
 
Surgery for men with locally advanced disease has been rarely reported in the literature. Where it has 
been performed it has frequently been accompanied by androgen deprivation therapy and it has been 
difficult to separate the effect of the androgen deprivation therapy from surgery. It has been possible to 
identify three randomised studies published prior to 2006 of surgical interventions for the treatment of 
prostate cancer that included patients with locally advanced disease. 
 
In 1994 Isaka et al83 reported a randomised trial comparing radical prostatectomy and external beam 
radiotherapy for men with stage B2 and C disease. Both arms had neoadjuvant and adjuvant endocrine 
therapy. The follow up of 100 patients entered was very short being an average of 25 months. There 
was only one cancer death and no conclusions could be drawn.  
 
Akakura et al 199981 published an update of the 1994 study.  The follow up was still relatively short at 
a median of 58.5 months and given the trial design it was not possible to isolate the effect of androgen 
deprivation therapy on patient survival. However, the progression free and cause specific survival at 
five years was superior for surgery suggesting that surgery may have provided some benefit over sub-
optimal dose radiotherapy using old techniques. Patients treated with surgery had significantly higher 
incontinence rates and lower long term urinary difficulty and gastrointestinal toxicity rates compared 
to those treated with radiotherapy. 
 
In a further follow up published in 2006 Akakura et al82 reported a median follow up of 102 months. 
There were no statistically significant differences in any efficacy outcome reported although 
interestingly for all the parameters measured surgery had a better outcome.   
 
Biochemical progression free survival rates for the surgery and radiotherapy groups were the outcome 
76.2% versus 71.1% respectively, for biochemical progression free rates was better in the surgery 
group as was the clinical progression free rates were 83.5% versus 66.1%, and the cause specific 
survival rates were 85.7% versus 77.1%, and the overall survival rates were 67.9% versus 60.9%. 
There was a significantly higher incontinence rate in the surgery group, but no other significant 
difference in toxicity was reported. 
 
In 2003 Clark et al97 reported a total of 123 patients that were randomised to an extended node 
dissection on the right side and a  limited dissection on the left however only nine patients were T2b or 
T3 and no long term survival was reported. 
 
Thomas et al 199298 in a small study randomised men with T3/T4 prostate cancer in urinary retention 
to transurethral resection of the prostate and orchidectomy or orchidectomy alone. On the basis of the 
outcomes of the study the authors recommended, because of the morbidity associated with the 
transurethral resection group, that surgery should only take place if the men failed to void after the 
initial orchidectomy. 
 
It therefore appears at this time there is insufficient evidence to support the use of surgery in the 
management of advanced prostate cancer with the possible exception of a transurethral resection of the 
prostate in men who are unable to void after androgen deprivation therapy.  
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Evidence Summary Level Reference 

For the treatment of locally advanced disease there are 
no RCTs comparing surgery with modern higher dose 
radiotherapy or hormone therapy. 
For locally advanced disease there are no RCTs 
examining the efficacy of extended lymph node 
dissection compared with standard lymph node 
dissection. 
In one small RCT for men with urinary retention the 
addition of TURP to orchidectomy resulted in increased 
morbidity  
 

II 
 
 
 
 
 
 

83,  81, 97 
98 

 
 
Recommendation  

It will be necessary for further appropriately designed randomised trials to be undertaken 
to determine if surgery has a significant role in the management of men with locally 
advanced prostate cancer, other than to relieve urinary outlet obstruction in conjunction 
with androgen deprivation therapy.   

Grade C 

3A.5 Surgery plus ADT 
 
The management of patients with locally advanced prostate cancer has been influenced by the 
introduction of androgen deprivation therapy (ADT).  This review focuses patients with locally 
advanced disease (ie pT3 or higher).  Patients with T1 or T2 disease are dealt with in other guidelines. 
The inclusion of patients with pT3 or higher was due to the older literature studying patients based on 
volume of disease rather than histological \grade. Moreover, patients with bulky (palpable disease) 
represent a different clinical paradigm.  The role of adjuvant ADT with radiation therapy is discussed 
elsewhere.   The use of perioperative ADT in patients with locally advanced disease is discussed in the 
following clinical contexts: 

a) Neoadjuvant setting  
b) Post-radical prostatectomy short duration (< six months) 
c) Post-radical prostatectomy long duration (> two years) 

 
i.  Fully resected pT3, T4, No/Nx disease 
Most of the studies assessing the effects of neoadjuvant ADT focussed on patients with lower stage 
disease and thus were excluded from this analysis Those studies evaluating neoadjuvant hormone 
therapy for prostatectomy patients with locally advanced disease predominantly reported changes in 
pathological stage; none were found that assessed survival. As a result there is no data available data 
to make a recommendation on neoadjuvant therapy for locally advanced disease at the time of writing 
this review. There is one ongoing phase III trial of hormonal therapy plus docetaxel followed by 
surgery versus surgery alone for patients with high risk disease (including patients with locally 
advanced disease (CALGB 90203 study).   
 
There were no studies of short duration (6 months or less) ADT as an adjuvant to prostatectomy for 
locally advanced disease.  Two low quality RCTs have examined the effects on survival of prolonged 
hormonal therapy as an adjuvant to prostatectomy or prostatectomy plus pelvic lymphadenectomy. 
One was a sub group analysis and included some patients (4.3%) with radiologically or biopsy proven 
positive nodes.5. In the other study patients also underwent a pelvic lymphadenectomy and only those 
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who were pT3-4N0 were included in the study.20 In both the hormone therapy was limited to anti-
androgen alone. Neither showed a survival advantage for anti-androgens alone as post-operative 
adjuvant therapy for patients with locally advanced disease.5, 20  There was no data for medical or 
surgical castration as an adjuvant to surgery for fully resected primarily node negative disease. As a 
result it is unknown whether the use of castration as adjuvant therapy for patients with margin positive 
disease or like high risk features will confer a survival advantage and is the subject of ongoing clinical 
trials.  
 
ii. Microscopic fully resected node positive disease  
There was a single RCT examining the effects of long term adjuvant castration therapy for patients 
with microscopic fully resected node positive disease.15 Unfortunately it was of medium quality as it 
was not blinded and was closed early due to poor accrual and therefore had small numbers and low 
power. There was a hazard ratio for survival of 3.0 with a median follow-up of 7.1 years15 and 2.14 
with longer follow-up (median follow-up of 11.9 years which was published after the data-cutoff)99 
favouring the long-term ADT arm. The notion of systemic therapy being beneficial is possibly 
consistent with the benefit seen with patients with high risk disease treated with ADT and radiotherapy 
versus radiotherapy alone. The clinical impact of this data set is limited to patients with lymph node 
positive disease which has been resected.  This therefore requires patients with locally advanced 
disease to undergo a lymph node dissection which further supports performing the procedure in 
patients with high risk prostate cancer. 
 
It should be highlighted that the toxicity for patients on androgen deprivation is significant with 
unwanted effects in terms of cardiovascular, genitourinary (impotency) systems as well as weight gain 
and gynaecomastia causing significant problems for a minority of patients (see section 3A.1.3).  The 
problem of hot flushes was rated as highly significant, affecting 59%.15. It should be noted that, since 
this publication, a greater awareness of other untoward effects of ADT (such as bone substance loss 
and its consequences, the metabolic syndrome and cognitive problems) has occurred. 
 
The translation of this data into practice at the time of writing is limited to patients with fully resected 
lymph node positive disease.  It must therefore be emphasized that a lymph node dissection be 
undertaken.  The use of androgen deprivation therapy (ADT) as adjuvant therapy for informed patients 
with lymph node positive disease in the Australian medical system is applicable as the PBS requires 
patients to have “locally advanced (equivalent to stage C) disease” (PBS wording). 
 
 
 

Evidence Summary Level Reference 

Two RCTs for locally advanced disease (pT3-4No/Nx), 
neither of which showed a survival benefit for post-
operative long term anti-androgen therapy.  
The effects of castration therapy as an adjuvant to 
prostatectomy have not been reported in an RCT. 
 
For fully resected node positive disease there is evidence 
of overall survival advantage in one study that was 
closed early.  

II 

 

 

 

II 

5, 20  
 
 
 
15 
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Recommendations 

For locally advanced prostate cancer anti-androgens as an adjuvant monotherapy to 
radical prostatectomy are not recommended. 

Grade B 

For node-positive disease androgen deprivation therapy (ADT) should be considered. For 
patients with fully resected node positive disease (prostatectomy and lymphadenectomy) 
it is strongly recommended that patients be counselled on the overall survival benefit of 
androgen deprivation therapy and weighed against the short and long term toxicities of 
androgen deprivation.  It is further recommended that patients be counselled on the 
“benefit” of improved survival in relation to the “risk” of therapy – namely the impact on 
quality of life from ADT.   

Grade C 

 
At the time of writing the data from this one study for this selected group of patients supports use of 
indefinite ADT.  It is not known if shorter durations (e.g. three years) such as those found to be 
beneficial with radiation carry over to this setting. 
  
 
3A.6 Chemotherapy 
 
See Chapter 10 
 
3A.7 Bisphosphonates 
 
No recommendations have been made for locally advanced disease. See section 6.3.1 for a 
discussion of a single trial of bisphosphonates for locally advanced disease. 
 
 

3B. Pathologic T3/T4 disease post radical surgery (Patients with extra capsular extension, 
seminal vesicle involvement or positive surgical margins)  

 
3B.1 Adjuvant EBRT 
 
The role of post prostatectomy radiotherapy until recently was not well defined. Historically post 
prostatectomy radiotherapy was not widely adopted primarily due to concerns about toxicity 
associated with radiotherapy. In addition to this there was limited data regarding the efficacy of 
radiotherapy post prostatectomy. The recent publication of three randomised controlled trials 
examining the efficacy of adjuvant radiotherapy post radical prostatectomy in patients with 
extracapsular extension, seminal vesicle involvement and/or positive surgical resection margins have 
provided us with a clearer understanding of the benefits of post prostatectomy radiotherapy. 
 
The EORTC 22911 trial randomised 1,005 patients and reported their outcomes with a median follow-
p of five years.100 The SWOG 8749 trial that randomised 425 men, initially presented their results with 
a median follow-up of 9.7 years101, but has since updated these results in publications with median 
follow-up of 10.6 years102 and 12.7 years103 respectively. The ARO 96-02 trial randomised 385 men 
however only a subgroup of 307 men with an undetectable PSA after surgery were analysed, with a 
median follow-up of 54 months.104-106  
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These trials were similar with respect to entry criteria, radiation dose and techniques. It should be 
noted that a small percentage of patients in each of the trials received neoadjuvant androgen 
deprivation therapy (SWOG 8-9%, EORTC 9%, ARO unknown %). The primary endpoint in two of 
the trials (EORTC & ARO) was biochemical relapse free survival, however, different definitions were 
used. In the third trial (SWOG) the primary endpoint was metastasis free survival, and biochemical 
relapse free survival was a secondary endpoint. Local control as a secondary endpoint was reported for 
two of the trials (EORTC & SWOG appendices). These trials were not blinded however an intention 
to treat analysis was performed in two of the trials (EORTC & SWOG).  
 
All three trials demonstrated improved biochemical progression free survival in patients receiving 
adjuvant radiotherapy (EORTC, HR 0.48; 95% CI 0.37, 0.62: p < 0.0001; SWOG, HR 0.43; 95% CI 
0.31-0.58: p < 0.001; ARO, HR 0.49; 95% CI 0.32, 0.75: p = 0.001). The two trials examining local 
control also report a statistically significant improvement with adjuvant radiotherapy. While a non-
significant trend towards improved metastasis free survival was initially reported in the SWOG trial, 
with longer follow-up this has become statistically significant (HR 0.71; 95% CI 0.54, 0.94; p = 
0.016). In addition to this a statistically significant improvement in overall survival has now been 
demonstrated in those patients receiving adjuvant radiotherapy (HR 0.72; 95% CI 0.55, 0.96; p = 
0.023).103  
 
It is important to note that these trials did not have planned salvage therapy for patients in the 
observation arm and only 25-50% of patients received salvage radiotherapy. There is some 
retrospective evidence such as that by107 that suggests salvage radiotherapy when given early (first 
sign of PSA failure) may be as effective as adjuvant radiotherapy. This is the subject of ongoing 
randomised controlled trials such as that by the Trans Tasman Radiation Oncology Group (TROG) 
with the RAVES trial (Radiotherapy – Adjuvant Versus Early Salvage). 
 
While adjuvant radiotherapy is associated with increased acute radiotherapy toxicity and increased late 
toxicity,100, 101  rates of serious toxicity are low: in the EORTC trial five-year cumulative incidence 
rates of grade three late toxicities were 4.2% for radiotherapy and 2.6% for the control group (p = 
0.07); in the SWOG trial102 3.3% of radiotherapy patients experienced rectal complications as opposed 
to none in the control arm (p = 0.02) and 18% of radiotherapy patients experienced urethral stricture 
compared with 10% of control patients (p = 0.02). In a small trial (N = 107) urinary continence was 
not significantly affected by post surgery radiotherapy,108 however, in the larger SWOG trial there was 
a non significant increase in urinary incontinence with radiotherapy.102 While quality of life data from 
the SWOG study109 collected up to five years after treatment indicated significantly worse bowel 
function and urinary frequency post treatment both appeared to improve with time and global health-
related quality of life while initially worse was better at five years in those patients receiving adjuvant 
radiotherapy.  
 

Evidence Summary Level Reference 

There is good evidence to support adjuvant radiotherapy post 
radical prostatectomy in patients with extra capsular extension, 
seminal vesicle involvement or positive surgical margins.   

It is important to note that these trials did not have planned 
salvage therapy for patients in the observation arm. The role of 
early salvage radiotherapy is the subject of ongoing randomised 
controlled trials. 

II 

 

 

 

 

100, 101, 104, 
105, 108 
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Recommendation  

It is recommended that patients with extracapsular extension, seminal vesicle 
involvement or positive surgical margins receive post-operative EBRT within four months 
of surgery. The role of active surveillance and early salvage radiotherapy has not been 
defined.  

Grade B 

3B.2 Adjuvant systemic chemotherapy 
 
See chapter 10. 
 
3B.3 Adjuvant ADT 
 
See 3A.3 above. 
 
3C. Node positive disease 
 
3C.1 Radiotherapy and Adjuvant ADT 
 
The role of radiotherapy for node positive disease is controversial. There are three RCTs containing 
subgroups of node positive (primarily biopsy proven) patients that evaluate any effect of adjuvant 
androgen deprivation when combined with radiotherapy. Two RCTs examined radiotherapy with 
adjuvant androgen deprivation therapy vs radiotherapy with hormone therapy a possible treatment on 
progression; the first, RTOG 85-31 used LHRH agonist until progression110 and the second used a non 
steroidal anti-androgen for a minimum of two years.111  The third RCT examined radiotherapy with 
concurrent + adjuvant hormone therapy (orchidectomy prior to radiotherapy) vs radiotherapy with 
hormone therapy on progression.112  The largest RCT, RTOG 85-31, was of medium quality for 
survival whereas the two smaller RCTs were of low quality. In all three trials the analyses for node 
positive disease were unplanned subgroup analyses increasing the risk that the arms may not be 
balanced for potential risk factors in this subgroup of patients. The largest subgroup with 173 
participants was from RTOG 85-31. The Granfors study contained a subgroup of 39 node positive 
patients and the Iversen study contained only 14 patients in their node positive subgroup.111  
Radiotherapy doses were either not described or varied in all studies. 
 
The RTOG 85-31 and Granfors studies provided data for survival, prostate cancer survival and disease 
progression. The RTOG 85-31 study showed a trend towards improved survival with 6.5 years median 
follow-up. A multivariate analysis of patients for whom Gleason scores were available taking into 
account Gleason score and whether the men had undergone radical prostatectomy, found a statistically 
significant improvement with adjuvant hormone therapy with a nine year survival rate of 62% for 
adjuvant hormone therapy versus 38% for radiotherapy alone. The smaller Granfors trial with a 
median follow-up of 9.3 years showed a statistically significant survival benefit for immediate 
orchidectomy with a nine year survival rate of 50% for immediate orchidectomy therapy versus 13% 
for radiotherapy alone.112 Similar results were found for prostate cancer mortality.  With longer follow 
up to 19 years this survival benefit was maintained.113  The Iversen study had reduced rates of clinical 
or biochemical progression with anti-androgen therapy in their very small subgroup of men.111  
 
Isolated biopsy proven node positive disease represents a relatively small cohort of prostate cancer 
patients. In these patients there is potential for a major survival benefit with androgen deprivation in 
addition to radiotherapy. However it is not known whether adding radiotherapy to androgen 
deprivation for node positive patients provides any benefit. 
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Evidence Summary Level Reference 

Both of the two larger RCT subgroup analyses for biopsy 
proven node positive disease examined, showed that 
castration, either LHRH agonist until progression or 
orchidectomy, resulted in significant overall and cancer 
specific survival benefits when combined with radiotherapy  

II 110-112 
 

 
Recommendation 

If radical radiotherapy is given to patients with node positive disease it is reasonable to 
offer long term androgen deprivation in addition to radiotherapy.  

Grade D 

 
Only one of the three RCTs, RTOG 85-31, examined radiotherapy toxicity outcomes for adjuvant 
hormone therapy, in this trial LHRH agonist therapy, for the node positive patient subgroup.  
The authors reported that the incidence of grade 3 and 4 acute and late toxicities was not statistically 
significantly different.  
 
As long term adjuvant androgen deprivation as an adjuvant to radiotherapy appears to improve the 
survival of men with biopsy node positive prostate cancer (See question 11 template 2), no evidence of 
increased radiotherapeutic toxicities would have a substantial clinical impact. However the hormone 
associated toxicities which would impact on quality of life were not assessed reducing the clinical 
impact.  
 

Evidence Summary Level Reference 

One trial reports no difference in grade 3 & 4 toxicities with 
LHRH agonist treatment after radiotherapy. Other known 
toxicities of hormonal therapy were not reported. 

II 110 

 
Recommendation 

No change to recommendations for hormone therapy as an adjuvant to radiotherapy for 
node positive disease 

Grade D 

 
3C.2 EBRT 
 
There are three randomised control trials examining radiotherapy alone as a treatment option for node 
positive disease. Two of the three trials compared prostate and pelvic irradiation to para-aortic and 
pelvic and prostate irradiation.59, 60, 114  The Bagshaw trial included 18 patients and the Pilepich trial a 
subgroup analysis included 134 patients.  The third trial was also small with 77 patients. It compared 
extended field radiation in pelvic lymphadenectomy patients to observation followed by delayed 
hormonal therapy.115 None of the trials were blinded.  
 
There were no RCTs comparing conformal modern radiotherapy techniques with immediate hormone 
therapies. 
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The trials examining extended field with a more limited pelvic field were consistent, showing no 
overall survival or disease free survival benefit when comparing extended para-aortic irradiation to 
pelvic and prostate irradiation.  
 
There was only one trial comparing radiotherapy with no radiotherapy.115  At five years median 
disease free survival was statistically significantly improved in the radiotherapy arm however the 
overall survival benefit with radiotherapy was not statistically significant. The lack of statistical 
significance may be due to limited follow-up. 
 
 

Evidence Summary Level Reference 

The role of external beam radiotherapy in node positive patients 
has not yet been defined. 

II 

 

 

 

 

59, 60, 
114,115 

 
Recommendation 

There is insufficient evidence to make a recommendation for the use of external beam 
radiation as alternative or adjuvant to hormone therapies in node positive patients.  

Grade N/A 
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