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A 55-year-old man presented to his GP with worsening pain in his left
hip. The pain was present during the night as well as in the day. A plain
radiograph of the hip demonstrated a sclerotic lesion suspicious of a
metastatic deposit. Subsequent investigations revealed a prostate-specific
antigen (PSA) of 200ng/ml. Similarly, sclerotic lesions were noted in 
the right hip and ischium. Prostatic biopsies confirmed Gleason 4+3
adenocarcinoma of the prostate and he was entered into the STAMPEDE
trial. He was randomised to receive luteinising hormone-releasing
hormone agonist therapy alone, so was commenced on goserelin
injections. Bicalutamide was given at the beginning of therapy to prevent
tumour flare. Six months later, his PSA had fallen to 0.6ng/ml with a
serum testosterone <0.4ng/dl. During a clinic appointment he complained
of loss of libido and difficulty maintaining erections adequate for sexual
intercourse. He was commenced on tadalafil (Cialis) tablets twice a week
as first-line treatment.

THE CASE

Erectile dysfunction (ED) is the persistent
inability to attain and maintain a penile

erection satisfactory for sexual intercourse.
ED is increasingly common with advancing
age, but is even more pronounced in men
with prostate cancer who receive androgen
deprivation therapy (ADT). Reported rates 
of impotence in this group range from 
50 to 100 per cent. 

The aetiology of ED in men with prostate
cancer is often mixed. Vascular and/or
neurological damage at prostatectomy or
following radical radiotherapy explains 
some of the incidence, but even without
these treatments, such as in this case, 
erectile problems are common. Hormonal,
neurological, vascular and psychological
factors contribute to a greater or lesser
degree in different individuals.

EFFECTS OF ANDROGEN DEPLETION
Androgen deprivation therapy, by definition,
causes sustained suppression of serum

In this series, the authors
present cases of men being
treated with androgen
deprivation therapy, and
highlight their management to
prevent and treat associated
toxicities. This second article
will consider the management
of erectile dysfunction.
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testosterone by inhibiting the release of
pituitary gonadotrophins. This iatrogenic
hypogonadism is aimed at inducing 
apoptosis in prostate cancer cells.
Testosterone is, however, central to 
normal male sexual function. 

Men with prostate cancer who receive ADT
have a decrease in sexual desire compared to
those who do not, and have a demonstrable
reduction in measures of quality of life.1 This
is mirrored in normal ageing, as potency
decreases with age as serum testosterone
falls. Androgens act on regions of the brain
involved in regulation of sexual behaviour,
including sexual arousal. 

Androgen depletion also causes local changes
in the penis that lead to ED. These include
reduced response to endogenous vasodilators,
altered elasticity and compliance of the
corpus cavernosum and dysfunction of the
veno-occlusive mechanism necessary to
achieve and maintain an erection.2

PSYCHOLOGICAL IMPACT OF ED
The psychological impact of ED on men who
do not have cancer has been well
characterised. The Massachusetts study of
male ageing in the late 1980s stated that 
a man with erection problems ‘may be
expected to be anxious, depressed and
lacking self-esteem and self-confidence’.3

Personal relationships can be badly affected,
embarrassment is acute, and misery is
generally suffered alone as many feel unable
to talk about erection problems with their
partner or others. This also applies to men
experiencing ED following curative treatment
for prostate cancer. 

Metastatic prostate cancer is an incurable,
life-shortening condition. Sexuality and
intimacy can reduce emotional distress and
improve psychosocial responses to a cancer
diagnosis.4 When sexual dysfunction is an
additional cause of anxiety and poor self-
image, the impact of the symptoms will be
felt even more acutely. Men receiving
luteinising hormone-releasing hormone
agonists report more worry and somewhat

poorer overall health and are less likely to
believe they are free of cancer compared to
those who have had orchidectomy-induced
androgen deprivation.5 A vicious circle can be
established, with the psychological impact of
the ADT adding to the aetiology of the ED.
Improving erectile function can restore self-
confidence and self-image, and significantly
improves both the patient’s and partner’s
health-related quality of life.6

TREATMENT OPTIONS
Androgen deprivation therapy is central to
the management of metastatic prostate
cancer, and also has a key role for many
patients receiving radical external-beam
radiotherapy or those with localised
recurrence. The result is that in many cases
the key factor in the aetiology of the ED
cannot be eliminated. Some decline in sexual
function is to be expected and patients
should be counselled accordingly. Commonly
used assessment and treatment algorithms
for ED, such as the one recommended by the
European Association of Urology, become
less useful when the aetiology is so clear and
cannot be reversed. 

While medical treatments are the most
commonly used method in the clinic, the
management of ED can be divided into
prevention, conservative methods (such as
vacuum pump devices), medical therapies
and surgery. Selecting the most appropriate
first-line therapy is essential, as treatment
failure can lead to severe distress, and in
many men reinforces their feelings of lack 
of self-worth.7 The selection, however, is 
not straightforward. Data on response rates
to ED-targeted therapies where the aetiology
is ADT for prostate cancer are limited – a
recent retrospective series included only 
57 men.5 Any statistical analysis would be
underpowered to detect any preference for
one treatment over another. Treatment
decisions are often based on extrapolation of
data from trials performed in men who are
not receiving ADT (with a normal serum
testosterone), as well as on clinician
experience, convenience, cost and local
availability of ED services.

A thorough assessment of the risk of sexual
dysfunction should be taken before initiation
of ADT, including identification and
optimisation of any additional risk factors 
(eg diabetes mellitus, cardiovascular disease).
It should be remembered that 30 per cent of
men who experience ED while on ADT had
symptoms preceding treatment.5 A subset 
of men never experience sexual dysfunction
as a result of ADT. The reasons for this are
unclear but tools for recognising men at
increased risk of ED prior to initiation of
androgen ablation would be beneficial and
would streamline referral of these men to
appropriate services. Assessing sexual health
and response to ED-targeted therapy is
complex. Routine adoption of a robust,
validated questionnaire such as the
International Index of Erectile Function (IIEF)
is essential in the screening and monitoring
of sexual dysfunction.8

PREVENTION OF ED
The need for penile rehabilitation is being
increasingly recognised, with some evidence
to suggest that men who have satisfactory
erections prior to androgen ablation should
also be prescribed erection aids from the
start of ADT.9 While it may be intuitive that
the maintenance of erections throughout
ADT should slow the rate of penile atrophy
and preserve the ability for spontaneous
erections, much of the research in penile
rehabilitation has been done in the radical
prostatectomy group where a degree of
nerve damage is to be expected.10

Use of phosphodiesterase-5 inhibitors
(PDE5i), for example, has been shown to
preserve penile smooth muscle content post
radical prostatectomy.11 This translates into
the demonstration that nightly sildenafil
therapy following nerve-sparing radical
prostatectomy improved the rate of
spontaneous erections from 4 per cent in
those receiving placebo to 27 per cent in the
sildenafil group (p=0.0156).12 In the same
patient group, intracavernous alprostadil
injections have also been shown to preserve
spontaneous erections.13 Success rates in the
ADT population have not been demonstrated.
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Prospective randomised controlled trials 
of penile rehabilitation techniques in the 
ADT group using robust endpoint measures
are required. 

The best method of preserving penile blood
flow, either pharmaceutical or vacuum
assisted, is open to discussion. It would seem
that a combination approach is prudent – in
a study of penile rehabilitation following
robot-assisted prostatectomy, a combination
of a PDE5i and a vacuum-assisted erection
device produced the most rapid return to
spontaneous erections.14

CONSERVATIVE MANAGEMENT
Obese men with ED who are not receiving
ADT can see improvement in erectile function
with weight loss and increased physical
activity.15 Whether these improvements can
be seen in men receiving ADT is uncertain,
but should probably form part of the lifestyle
advice given to men with prostate cancer to
counteract the other metabolic effects of
ADT. For some couples, assistance in
redefining or reframing sexual activities 
(eg non-penetrative sexual activity) leads to 
a sex life that is mutually fulfilling.9

Intermittent androgen deprivation
Contradictory evidence regarding the 
impact of intermittent ADT on erectile
function has been reported. Improvements 
in sexual desire have been observed with
intermittent compared to continuous 
ADT.16 In another study, 15.7 per cent of 
men receiving intermittent ADT reported 
ED compared to only 7.9 per cent in the
continuous ADT group (p=0.042).17 This 
was an unusual finding – particularly 
as there was no difference in scores of
overall sexual functioning. This could 
be a sampling error, with men with 
no sexual desire failing to answer 
questions relating to sex and sexuality. 
It probably reflects the small number 
of men receiving intermittent ADT in 
the study analysis, but could also suggest
that a man’s perception of sexual 
satisfaction is not simply dependent upon
erectogenesis.18

Vacuum-assisted erection devices 
Vacuum-assisted erection devices rely on a
vacuum to encourage arterial inflow into the
penis and a veno-occlusive ring to prevent
blood leaving the corpora cavernosae. This
would seem to be advantageous in the
context of ADT, as a strong psychogenic
stimulus to initiate the erection is not
required. After an initial financial outlay,
these devices are considered to be
remarkably cost-effective, lasting five years
or more. While on the whole, men seem to 
be satisfied with vacuum-assisted erection
devices (with an 80 per cent success rate in
patients following radical prostatectomy19),
there are high initial dropout rates. This is
thought to be because of discomfort
associated with the tension band, the
cumbersome, intrusive nature of the device
and the need for sufficient patient and
partner education and follow-up.

MEDICAL TREATMENT OPTIONS
Phosphodiesterase-5 inhibitors
Many consider a trial of a PDE5i, for example
sildenafil, tadalafil or vardenafil, to be first-
line treatment of ADT-induced ED. 44 per
cent who report erection problems on ADT
will respond to PDE5i monotherapy.5

Relaxation of the arterial smooth muscle 
to allow blood flow into the penis requires
the intracellular accumulation of cyclic
guanosine monophosphate (cGMP). The
enzyme, PDE5, which selectively metabolises
cGMP, therefore has a regulatory role,
bringing about vasoconstriction of the penile
arteries and loss of the erection. Inhibiting
PDE5 should therefore prolong the erection.
Because they rely on retaining penile
tumescence, PDE5i do not work without
initial sexual arousal, which may explain the
rather disappointing response rates in men
receiving ADT. 

The main side-effects of the treatment 
are related to peripheral vasodilation and
include headache, facial flushing, dyspepsia
and nasal congestion; however, these are
generally reversible and usually lessen with
ongoing use. Rarer adverse effects have been

seen with individual drugs, including
prolongation of the QT interval with
vardenafil (which is not felt to be clinically
important in those who do not have
congenital prolonged QT syndromes) and
visual disturbance with both sildenafil and
vardenafil. It is also important to be aware
that patients may develop transient systemic
vasodilation on PDE5i, so they should be
warned of mild hypotension, which may 
be exacerbated by concomitant use of
antihypertensives or alpha-blockers. By 
virtue of this, it is generally recommended
that PDE5i are contraindicated in men who
take oral nitrates.

Choice of agent is often governed by
pharmacodynamics – notably the timing 
of onset and duration of action. While 
the onset of action of the commonly used
agents is approximately one hour, sildenafil
and vardenafil are relatively short-acting
with a half-life of approximately four 
hours, whereas tadalafil has a half-life of
17.5 hours.20 An open-label crossover study
in treatment-naïve patients with ED of a
mixed aetiology suggested a preference for
tadalafil over sildenafil.21 Direct comparative
data on the various PDE5i in the context of
androgen depletion are lacking. A prospective
randomised controlled trial is needed, though
unlikely to be undertaken, to guide agent
selection in this patient group.

Prostaglandin E1 analogues
Analogues of prostaglandin E1 can be
administered via an intraurethral pellet or by
intracavernous injection. Alprostadil is a
synthetic product similar to prostaglandin 1,
which works by causing local vasodilation
and engorgement of the penis. 

Intraurethral pellet
Alprostadil can be delivered as a medicated
pellet (MUSE) into the urethra, where it 
is absorbed and acts locally on vascular
smooth muscle.20 While some men prefer
intraurethral alprostadil over the injectable
form, it is less effective, resulting in
satisfactory erections in only 30–60 per cent
of patients.22–24 While penile pain is common

ADT TOXICITY

TRENDS IN UROLOGY & MEN’S HEALTH     MAY/JUNE 2013 www.trendsinurology.com

15

Wilson ADT toxicity ED_Layout 1  16/05/2013  15:03  Page 3



(30–40 per cent),20 it is certainly less invasive
than injections, and priapism and fibrosis are
less common.

Intracavernous injection
Intracavernous injection therapy is the most
effective form of pharmacotherapy for ED
and has been used for more than 20 years.25

It is thought to be of most benefit in men
whose ED has a neurogenic aetiology. Some
men are unable to tolerate penile injections
and compliance can be a problem if adequate
support is not made available, with 50 per
cent stopping after the first two to three
months.26 Partner involvement in the
education programme can be advantageous –
particularly if manual dexterity is a limiting
factor. Priapism and penile fibrosis are rare
but significant complications. While there are
only limited data of alprostadil injection in
ADT-induced ED, it would seem a reasonable
option given success rates of 70–80 per cent
in the general ED population and higher in
patients without vascular disease.27

Alpha-adrenergic blocking agents
At first it would appear that the use of
alpha-blocking agents such as yohimbine
would be helpful given that they are thought
to act centrally in the midbrain and can
increase libido – something that is often
lacking in men on ADT. Yohimbine increases
cholinergic and decreases adrenergic tone,
resulting in an erection. Yohimbine was
traditionally used for ED when a strong
psychogenic component was suspected 
and, unfortunately, it appears that it is only
in this group that any effect over placebo is
seen.28 In men with ED of mixed aetiology, 
no benefit over placebo was observed.29

Clinical experience in men receiving ADT is
lacking and yohimbine is not currently
recommended for use in the UK.

SURGICAL OPTIONS
It is generally considered that the surgical
implantation of a penile prosthesis should be
reserved for men who cannot use or who
have not responded to medical therapies.
Semi-rigid rods have the disadvantage of
producing a permanent erection. While an

inflatable penile prosthesis is designed to
replicate more accurately a normally
functioning penis, its use requires careful
patient selection. Considerable manual
dexterity is required to move fluid from the
reservoir area within the device into the
penis. Patient satisfaction with inflatable
penile prostheses is, however, as high as 
96 per cent (much higher than medical
therapies), with 92.9 per cent of men and
90.1 per cent of their partners stating 
that they would recommend the device 
to others.30

CONCLUSION
The patient in this case was managed with
PDE5i monotherapy. He reported an
improvement in the quality of his erections
after initiating the therapy.

As confidence in the use of PDE5i is
increasing, it seems prudent that they 
should form the first line of therapy for ED
secondary to ADT – particularly as this is 
the only first-line intervention for which
there is an evidence base in this specific
patient group.

While metastatic prostate cancer is currently
an incurable condition, life expectancy for
most men can be expected to be a number of
years. It is therefore important to reduce
what could be long-term morbidity as a
result of ED. The growing numbers of
medical, conservative and surgical options
require careful patient selection, and detailed
education of men and their partners to
enable informed decision making and to aid
compliance with the chosen therapy. This
multimodal approach to the management of
ADT-induced ED requires a multidisciplinary
approach. The best modality to maximise
sexual function in these men has not 
been standardised. Robust methods of
characterising and collating baseline erectile
function and responses to treatments 
(eg IIEF) need to be collected prospectively. 

When counselling men for treatments for
ADT-induced ED, it should be remembered
that no matter how effective the chosen

method is in achieving an erection that is
sufficient to permit sexual intercourse, this
must not be disconnected from the reality
that low libido is common as a result of
androgen ablation. Sexual arousal is a
prerequisite for PDE5i efficacy. Attention to
the psychosexual toxicity of androgen
ablation should form part of the consent
process on initiation of ADT. Provision needs
to be made to allow the ongoing support of
these men and their partners.
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