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Medical management of metastatic 
prostate cancer

SUMMARY
Androgen deprivation therapy has an important role in the medical treatment of advanced and 
metastatic prostate cancer.

The treatment of metastatic prostate cancer is influenced by whether the patient’s disease has 
progressed on androgen deprivation therapy or not. It is considered to be castrate-resistant 
disease if the cancer has progressed despite adequate suppression of androgens.

Chemotherapy using docetaxel or cabazitaxel and anti-androgen drugs such as abiraterone and 
enzalutamide can be used to treat castrate-resistant disease. Radium-223 is an option for patients 
with bony metastases.

Metastatic castrate-resistant prostate cancer is now considered a chronic illness as the life 
expectancy of patients has almost doubled due to the new treatments. General practitioners are 
therefore more likely to encounter patients with disease- and treatment-related complications.

delaying treatment until the onset of symptoms does 
not decrease overall survival. Either approach can 
be used.1

Intermittent versus continuous therapy

The common complications of androgen deprivation 
therapy include sexual dysfunction, mood 
disturbance, change in body composition and 
osteoporosis.2,3 In view of these adverse effects 
intermittent dosing has been considered. This is a 
period of androgen deprivation therapy followed by 
a break until disease progression, if a good response 
was attained. The optimal duration of androgen 
deprivation therapy is fairly arbitrary as the studies 
have looked into various periods ranging from three 
months to three years.

In patients with PSA relapse only (no overt 
metastases), intermittent therapy has been shown to 
be non-inferior to continuous dosing. There was also a 
better quality of life with intermittent dosing.4

In patients with objective metastases, intermittent 
androgen deprivation therapy had numerically 
worse outcomes than continuous treatment, but 
the study was statistically inconclusive. There 
was less sexual dysfunction and better mental 
health in the intermittent group, but this effect 
disappeared by 15 months when most people 
were back on continuous treatment.5 If short-
term quality of life is important, even at the risk of 
possible worse survival, intermittent therapy is a 
reasonable approach.

Introduction
Prostate cancer is the second most common cause 
of cancer death in Australian men. When localised, it 
can be cured with surgery or radiotherapy, but some 
patients will relapse with either overt metastases or 
an isolated rise in prostate specific antigen (PSA). 
A proportion of these patients are found to have a 
local relapse and can have salvage therapy (generally 
radiation), but the remainder of cases are considered 
to have incurable advanced disease. There is also a 
proportion of men who have metastases when the 
prostate cancer is first diagnosed.

The management of advanced disease is 
predominantly medical. While the cancer is incurable, 
it is not untreatable.

Androgen deprivation therapy
Androgen deprivation therapy underlies prostate 
cancer therapy at all stages of disease. It aims to 
reduce the growth of cancer cells in the prostate by 
reducing the testosterone concentration.

Surgical castration is effective but not commonly 
used mainly due to a perceived risk of psychological 
distress. Medical castration can be achieved 
with gonadotrophin-releasing hormone (GnRH) 
analogues such as goserelin or leuprorelin and GnRH 
antagonists such as degarelix. It works by suppressing 
luteinising hormone and therefore testicular 
testosterone production.

Androgen deprivation therapy is usually started 
when metastatic disease is diagnosed. However, 
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Metastatic castration-resistant 
prostate cancer
Prostate cancer is termed ‘castrate resistant’ when 
the disease progresses despite continuous androgen 
deprivation therapy. After this, further treatment 
is needed to maintain disease control. Androgen 
deprivation therapy is continued as patients who 
continue it survive longer than those who stop.6

Micro-levels of peritumoural androgen have been 
shown to persist despite castration levels of serum 
testosterone.7 Anti-androgens are therefore added to 
androgen deprivation therapy.

‘First-generation’ anti-androgens
The early anti-androgens included non-steroidal drugs 
(such as bicalutamide, nilutamide and flutamide) and 
the steroidal drug cyproterone acetate. Even though 
these drugs have less benefit compared to the newer 
drugs, they are widely used in castrate-resistant 
disease as first-line drugs to achieve combined 
androgen blockade. This is for several reasons – 
current prescribing rules state that new anti-
androgens are only subsidised in Australia for patients 
who are unfit for, or have already progressed after, 
chemotherapy and many men wish to delay having 
chemotherapy. In addition, because of the longitudinal 
nature of prostate cancer treatment, these anti-
androgens allow additional time on oral treatments. 
Many men will respond and these drugs can delay 
the time to progression and the need for newer drugs 
which can then be used later in the disease course. 
Bicalutamide is most widely used due to its once-daily 
dosing and better tolerability.8

Common adverse effects of first-line anti-androgens 
are similar to those of androgen deprivation therapy 
(hot flushes, sexual dysfunction). Nilutamide 
causes changes in light accommodation (reversible 
on cessation). Cyproterone acetate increases 
cardiovascular risk and is not widely used.

These drugs can also be used sequentially as 
second-line therapy after progression on another 
anti-androgen as there may be a brief response in a 
selected cohort of patients. For example, flutamide 
could be tried after a patient progresses despite 
taking bicalutamide.9 However, in the current era, the 
older anti-androgens are rarely used in second- or 
third-line settings.

New anti-androgens
The new anti-androgens target various steps of 
the androgen production pathway which is crucial 
in tumour growth. They are added to androgen 
deprivation therapy. These anti-androgens are used 
in men not fit for chemotherapy, and in those whose 
disease has progressed on previous chemotherapy.

In men who are fit for chemotherapy the drugs are 
usually reserved until after the disease progresses on 
first-line docetaxel chemotherapy. This is due to the 
current prescribing restrictions and also due to the 
ability to give the drugs later when these men may no 
longer be well enough for further chemotherapy.

Abiraterone acetate
The cytochrome P450 17 alpha-hydrolase and 
C17,20-lyase are enzymes involved in testosterone 
synthesis. They mediate conversion of pregnenolone-
like steroids into androgens. Abiraterone is an 
oral inhibitor of these enzymes so it halts both 
extragonadal and testicular androgen synthesis.10

Abiraterone improves the survival of patients with 
metastatic castrate-resistant prostate cancer whether 
they are chemotherapy (docetaxel) naïve or have 
cancer that has progressed post chemotherapy.11,12 
Co-administration of prednisone is important to 
minimise the abiraterone-induced reduction of serum 
cortisol and increase of mineralocorticoid. Patients 
need to be monitored for hypertension, hypokalaemia 
and peripheral oedema as well as the elevation of 
hepatic aminotransferases which may require a 
temporary suspension of treatment.

Enzalutamide
Enzalutamide is an androgen-receptor signalling 
inhibitor.13 It improves survival in metastatic castrate-
resistant prostate cancer, and is significantly more 
effective than the older drug, bicalutamide.14,15 
Enzalutamide has activity both before and 
after chemotherapy.15,16 Adverse effects include 
hypertension, fatigue, memory impairment, falls and, 
less commonly, seizures.

Chemotherapy
Anthracyclines and taxanes have been used to treat 
metastatic castrate-resistant prostate cancer.

Mitoxantrone
Mitoxantrone is an anthracycline compound. It was 
the first approved cytotoxic drug for the treatment 
of metastatic castrate-resistant prostate cancer and 
was widely used before docetaxel was available. 
Mitoxantrone significantly improved cancer symptoms 
and quality of life, but did not improve survival.17 
A small number of patients may benefit from 
mitoxantrone and other older cytotoxic drugs such as 
cyclophosphamide and etoposide in third- and fourth-
line settings.

Docetaxel
Docetaxel is a taxane that has been studied in a variety 
of cancers. It was the first cytotoxic drug to show 
a survival benefit for patients with prostate cancer. 
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Metastatic prostate cancer

It became the standard of care for metastatic 
castrate-resistant disease after a phase III trial 
reported a median survival benefit of 2.4 months over 
mitoxantrone (18.9 vs 16.5 months). Although adverse 
events were more common with docetaxel, some 
patients had a better quality of life.18 Adverse effects 
include neutropenia, fatigue, diarrhoea, hair loss, nail 
changes and sensory neuropathy.

Cabazitaxel
Cabazitaxel is a newer taxane. In patients with cancer 
that has progressed following or during docetaxel 
chemotherapy it improved survival by 2.4 months 
compared with mitoxantrone (15.1 vs 12.7 months).19

Cabazitaxel is generally better tolerated than 
docetaxel with the common adverse effects of 
myelosuppression, diarrhoea, nausea and fatigue. 
A recent study evaluating a lower dose of cabazitaxel 
(20 mg/m2 every three weeks) reported non-
inferiority in overall survival compared to the standard 
dose (25 mg/m2 every three weeks). There was less 
myelosuppression and infection which may benefit 
frail older patients.20

Metastatic hormone-sensitive 
prostate cancer
Studies of the optimal sequence of treatment have 
found that early introduction of the drugs previously 
reserved for castrate-resistant disease can improve 
overall survival in other patients with metastases. This 
has been proven for both abiraterone and docetaxel. 
The studies introduced these drugs shortly after the 
diagnosis of metastatic disease, at the time androgen 
deprivation therapy was commenced. The survival 
benefit for both drugs was highly significant, with 
an additional survival of more than one year.21–24 
At present, only the prescribing of docetaxel is 
not restricted for this condition. Abiraterone is not 
reimbursed. A study into upfront enzalutamide 
is ongoing.

Radiopharmaceuticals
Radiopharmaceuticals, such as radium-223, mimic 
calcium and are incorporated into bone growth 
around bony metastases. Radium-223 emits alpha 
particles. These emit more energy, yet have a much 
shorter range than beta or gamma particles and 
therefore provide more targeted radiation without 
causing significant collateral damage to surrounding 
bone marrow.

Radium-223 is a well-tolerated treatment when 
added to standard androgen deprivation therapy. 
It resulted in a 30% improvement in overall survival 
and the delay of the onset of first skeletal-related 
events when compared to placebo in patients 
with bony metastases.25 Lutetium-177-prostate-

specific membrane antigen therapy has also been 
shown to be active in metastatic castrate-resistant 
prostate cancer.26

Supportive care
Modern therapies have prolonged survival (see Table) 
so now advanced prostate cancer is akin to a chronic 
disease. The median survival in metastatic disease 
can be more than five years with best available 
treatment.23,24 In biochemical relapse (raised PSA), 
median survival in the modern era is around nine 
years.4 As more treatments become accessible, it is 
likely that the duration of survival will continue to 
extend. As a result, men with prostate cancer have 
more time to accumulate physical and psychological 
adverse effects.

Bone health
Long-term androgen deprivation therapy increases 
the risk of osteoporosis. Indirect evidence suggests 
that there is a role for smoking cessation and weight-
bearing exercise in reducing the risk of osteoporosis 
and fractures.27 Bisphosphonates and denosumab 
can reduce the risk of fracture in men on long-term 
androgen deprivation therapy.28,29 It is important for 
these men to have regular measurements of bone 
mineral density to assess their risk of fractures.

Bisphosphonates and denosumab prevent skeletal 
events (e.g. fracture, need for radiotherapy 
or surgery) in patients with bony metastases. 
Denosumab is more effective than bisphosphonates.30 
Both therapies are associated with hypocalcaemia 
and a very small risk of osteonecrosis of the jaw. It 
is therefore recommended that patients should take 
calcium supplements and have dental reviews before 
starting these drugs.

Vitamin D supplementation is recommended in 
patients with vitamin D deficiency and in all patients 
taking denosumab or bisphosphonates.

Mental health
Common treatments for prostate cancer including 
prostatectomy and androgen deprivation therapy 
have significant risks of sexual, urinary and bowel 
dysfunction which impair health-related quality of 
life.31 There is an increased risk of depression in men 
on androgen deprivation therapy.32 Using intermittent 
androgen deprivation therapy improves short-term, 
but not long-term, mental health outcomes.4,5

Physical function
Loss of lean muscle mass is a known adverse effect of 
androgen deprivation therapy. A randomised trial of 
an aerobic and resistance exercise program showed a 
benefit in muscle mass, strength, physical function and 
balance in men on androgen deprivation therapy.33
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Body composition changes
Androgen deprivation therapy results in increased 
fat deposition and loss of lean body mass. As a 
result, the incidence of type 2 diabetes increases.34 
There have also been concerns about an increase in 
cardiovascular risk, but this has not been consistently 
shown. It appears that men with recent cardiovascular 
events are at an increased risk of further events 
during androgen deprivation therapy,35 whereas in 
other men with prostate cancer the risk does not 
seem to increase.34

Stopping treatment
Eventually, prostate cancer evolves to the point that 
it is no longer sensitive to the treatment currently 
available. This is usually when androgen deprivation 
therapy, new anti-androgens and chemotherapy have 
all been tried but the disease continues to progress. 
At this point, if the patient is well enough and wishes 
to persist with treatment, they could be referred for 
a clinical trial. Alternatively, different combinations 

of older anti-androgens or less effective but broad-
spectrum cytotoxic drugs can be tried. Ultimately, 
the success rate of these approaches is low and 
palliative care should be instigated in parallel. Equally, 
it is appropriate to stop active treatment when the 
major drugs with proven survival benefit have been 
exhausted. In practice it is usually a combination of 
patient preference and patient fitness that are the 
deciding factors.

Conclusion

Advanced prostate cancer is a complex disease with 
an often prolonged course. There are many treatment 
options which are used sequentially and should 
be tailored for each patient. There is a significant 
need for GPs to provide high-quality supportive 
care alongside the specialist care in what is now a 
chronic disease. 

Conflict of interest: none declared

SELF-TEST 
QUESTIONS
True or false? 

3. Androgen 
deprivation therapy is 
ceased once prostate 
cancer metastasises.

4. Docetaxel improves 
survival in hormone-
sensitive metastatic 
prostate cancer.

Answers on page 173
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