
Erectile dysfunction (ED) is defined as
the inability to attain or maintain a

penile erection that is sufficient for suc-
cessful sexual intercourse. It is estimated
to affect over 100 million men worldwide,
rising to 322 million cases by 2025.1 The
prevalence of ED ranges from 2 to 9 per
cent in men between 40 and 49 years,
20–40 per cent between 60 and 69
years and 50–100 per cent over 70
years.2

While in the past poor understanding
of its aetiology, social taboo and lack of
effective treatment options were consid-
ered barriers to managing this major
health problem in men, today it is more
widely and openly discussed.

The link between the development of
ED and diabetes, hypertension, hyper -
lipidaemia, metabolic syndrome and
depression is increasingly well known.
There is now mounting evidence that ED
is associated with an increased risk of
coronary artery disease (CAD), stroke and
all-cause mortality.2,3 This could be
because they share the same risk factors
and pathophysiological mechanisms
such as endothelial dysfunction and
chronic inflammation, vascular structural
alterations, dysfunctional nitrous oxide
(NO) pathways and abnormal peripheral
sympathetic activity. 

The predictive significance of future
cardiac events following the develop-

ment of ED is particularly more signifi-
cant in men younger than 60 years.2

Common unhealthy lifestyle factors such
as smoking, obesity and lack of physical
exercise have also been shown to be
important predictors in the development
of ED.1–4

In this article, we provide an outline
of the aetiology, assessment and man-
agement of ED in primary care.

Aetiology
Ultimately, ED is due to failure of smooth
muscle relaxation within penile tissue
and/or penile arterial vasodilatation,
which allows pooling of cavernosal blood
to facilitate tumescence. 

NO released from parasympathetic
nerve terminals and the endothelium is
the primary neurotransmitter involved in
penile erection. Smooth muscle relax-
ation and endothelial vasodilatation are
dependent upon several pathways that
involve primarily NO and vasodilator
prostaglandins. This is the target of oral
therapy for ED.

The causes of ED (see Table 1) are
either psychological or physical, or
more often a combination of both. It is
not uncommon for men to develop 
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secondary performance anxiety in
response to an underlying physical
cause for ED, which perpetuates the
problem. 

Currently, diabetes and obesity
account for the majority (>60 per cent) of
all cases in men presenting with ED fol-
lowed by vascular disease and spinal
cord disease. 

Common medications associated
with ED are shown in Table 2. Table 3
lists men at ‘high risk’ who are likely to
present with ED in primary care. 

Assessment of patients
History
Nearly 10 per cent of patients can con-
fuse ED with infertility, painful sex or lack
of libido. Therefore, directly asking
patients to clarify their problem can be
constructive. It is important to discuss
why the patient perceives ED as a prob-
lem and its impact on their quality of life.
Presence of the patient’s partner is very
helpful in such discussions. 

The International Index of Erectile
Function (IIEF)-5 (see Table 4) can be

used to quantify the presence and sever-
ity of ED.5

A detailed psychosocial history is also
important to exclude underlying psycho-
logical causes and lifestyle factors that
are associated with ED. 

Abrupt onset of ED is usually associ-
ated with a psychological cause, and a
more gradual onset with physical causes.

Examination
A thorough physical examination should
include cardiac, respiratory, abdominal,
neurological and external genitalia exam-
ination. Examination of genitalia is impor-
tant to exclude structural abnormalities
in the penis such as phimosis or
Peyronie’s disease. 

We also recommend prostatic exam-
ination in patients who have concurrent
prostatic symptoms.

Investigations
Due to the strong association of ED with
diabetes, cardiovascular disease and
hypogonadism, we recommend screen-
ing all patients presenting with ED for 
diabetes, vascular health and hypogo-
nadism (9am testosterone level, FH, FSH
and prolactin). Vascular fitness for sexual
activity should also be assessed in accor-
dance with the second Princeton consen-
sus guidelines.6

Patients requiring further specialist
investigations such as intracavernous
injection test, penile doppler, arteriogra-
phy and dynamic infusion cavernoso -
graphy should be referred to secondary
care for assessment first. However, these
investigations are rarely needed and gen-
erally do not affect management.

Management (see Figure 1)
First-line therapies
Lifestyle modifications and general con-
siderations There is clear evidence that
unhealthy lifestyle such as obesity, lack
of exercise, smoking, and alcohol and
recreational drug abuse are associated
with ED.1-4 It is important therefore to
reinforce the importance of adopting a
healthy lifestyle, which will also improve
general cardiovascular health. The ben-
eficial effects of weight loss on erectile
function are more profound in obese non-
diabetic men than men with diabetes.1
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Table 1. Factors associated with erectile dysfunction

Physical factors
Vasculogenic generalised or local atherosclerosis, arterial

trauma, endothelial dysfunction, venous leakage,
sinusoidal fibrosis, hypertension

Neurogenic central nerve insult – multiple sclerosis, spinal 
cord lesions/injury, stroke
peripheral nerve insult – sensory neuropathy
Parkinson’s disease

Endocrine diabetes mellitus, thyroid disease, hypogonadism,
hyperprolactinaemia, obesity

Chronic illness malignancy, renal failure, liver failure, heart failure,
respiratory failure, etc

Drugs listed in Table 2
Local factors Peyronie’s disease, balanitis, penile fracture,

structural changes in corpus cavernosum, eg
cavernous fibrosis, etc

Others radiotherapy to pelvis, radical pelvic surgery
leading to nerve damage, pelvic trauma, etc

Psychological factors
Inadequate sex education lack of exposure, incorrect education, lack of

awareness of condition and treatment 
Associated psychiatric illness anxiety, depression, psychotic illness
Relationship problems marital, extramarital, new relationship 
Social pressures peer pressure, family pressure, cultural factors 
Life events pregnancy, child birth, unemployment, sexual abuse

Table 2. Drugs associated with erectile dysfunction

Antihypertensive drugs thiazides, beta-blockers, ACE inhibitors, calcium-
channel blockers, alpha1-blockers

Antiarrhythmic drugs digoxin, verapamil, flecainide, propafenone,
disopyramide, amiodarone

Antidepressant and tricyclic antidepressants, SSRIs, MAOIs,
antipsychotic drugs phenothiazines, butyrophenones, lithium
Anticonvulsant drugs carbamazepine, gabapentin
Recreational drugs cocaine, marijuana, nicotine, alcohol 
Miscellaneous drugs acetazolamide, allopurinol, anabolic steroids,

baclofen, bromocriptine, cimetidine, ketoconazole,
metoclopramide, NSAIDs, opiates



In men with diabetes, while there is
little evidence that improving chronic
hyperglycaemia improves ED, ED that
develops concomitantly with acute hyper-
glycaemia does improve with better glu-
cose control. 

It is often difficult to discontinue
medications associated with ED. Unless
a clear temporal relationship is estab-

lished between commencement of a
drug and onset of ED (ie within two weeks
of drug introduction), it is unlikely that
cessation of the drug will bring about
improvement in erectile function. 

Many of these medications are
essential to managing their underlying
systemic illness and therefore it may
not be possible to discontinue them in
any case.

Oral phosphodiesterase type-5
inhibitors The introduction of oral phos-
phodiesterase type-5 (PDE5) inhibitors
has been a watershed phase in the
treatment of ED. This is now the first-line
pharmacological therapy. They work by
enhancing c-GMP availability within
penile smooth muscle, facilitating
smooth muscle relaxation and tumes-
cence. 

There are four currently licensed
PDE5 inhibitors available in the UK –

sildenafil (25–100mg), vardenafil
(Levitra, 5–20mg), tadalafil (Cialis, 2.5–
20mg) and avanafil (Spedra, 50–
200mg). All four drugs appear to have
similar efficacy and side-effect profiles.8

Patients are usually advised to take the
PDE5 inhibitor 30–60 minutes prior to
sexual activity. 

Tadalafil has some added advan-
tages such as ability to be taken daily
without timing to sexual activity and less
interaction with food substances and is
licensed for daily use (2.5–5mg).
However, the choice of drug largely
depends on prescriber familiarity,
patient’s personal experience and fre-
quency of sexual intercourse. 

Table 5 lists the conditions in which
PDE5 inhibitors can be prescribed on
the NHS.

The response rates in men with dia-
betes who experience improvement
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Table 3. Men ‘at high risk’ of ED

older than 40 years
metabolic or endocrine risk factors
such as diabetes, hypertension,
cardiovascular disease, hyperlipid-
aemia, hypogonadism, obesity
psychiatric illness
multiple co-morbidities
unhealthy lifestyle such as lack of
exercise, smoking, alcohol misuse,
recreational drug abuse

Table 4. The 5-item version of IIEF-5 (the score is the sum of the responses to the five items)

Over the past 6 months
Score awarded for each item 1 2 3 4 5

Item 1. How do you rate your confidence very low low moderate high very high
that you could get and keep an erection?

Item 2. When you had erections with almost never/ a few times sometimes most times almost always/
sexual stimulation, how often were your never (much less (about half (much more always
erections hard enough for penetration? than half the the time) than half the

time) time)

Item 3. During sexual intercourse, how almost never/ a few times sometimes most times almost always/
often were you able to maintain your never (much less (about half (much more always
erection after you had penetrated than half the the time) than half the
(entered) your partner? time) time)

Item 4. During sexual intercourse, how extremely very difficult difficult slightly not difficult
difficult was it to maintain your erection difficult difficult
to completion of intercourse?

Item 5. When you attempted sexual almost never/ a few times sometimes most times almost always/
intercourse, how often was it never (much less (about half (much more always
satisfactory for you? than half the the time) than half the

time) time)

Interpretation of scores: 
5–7: severe erectile dysfunction
8–11: moderate erectile dysfunction
12–16: mild-moderate erectile dysfunction
17–21: mild erectile dysfunction
22–25: no erectile dysfunction



with PDE5 inhibitors range from 57 to
74 per cent, but this is significantly
higher in men without diabetes – up to
83 per cent.3 This could be due to con-
current undiagnosed hypogonadism
more often seen in obese men with dia-
betes. 

Patients must understand the mode
of action of these medications. They facil-
itate rather than cause an erection,
allowing a ‘window of opportunity’ after
ingestion to maximise therapeutic poten-
tial. The response rate is greater with
sequential dosing and we advise patients
to try a specific dose on at least six occa-
sions to gauge its effectiveness. 

Common side-effects of PDE5
inhibitors include headache, dyspepsia,
flushing, dizziness, visual disturbances
and nasal congestion.8 Back pain is more
specific to tadalafil. 

They are absolutely contraindicated
in patients who are receiving concurrent

nitric oxide donor drugs such as nitrates
and we advise extreme caution in
patients with previous loss of vision in
one eye due to nonanterior ischaemic
optic neuropathy (NAION). 

They are not contraindicated in
patients with CAD; indeed, there is some
early evidence that PDE5 inhibitors can
have positive effects on cardiovascular
prognosis in CAD.9

Testosterone replacement therapy In
hypogonadal men, testosterone replace-
ment is associated with improvement in
erectile function but not in eugonadal
men. Currently the two commonly used
preparations are daily topical gels and
long-acting im injections (testosterone
undecanoate). The choice between the
two is largely a lifestyle choice. While the
long-acting im injection has the advan-
tages of administration once in 12
weeks, it is considered painful by some
patients. The daily topical gels provide a

more uniform level of testosterone if
applied correctly but absorption can be
markedly variable if not. 

Preparations such as oral or buccal
testosterone, subcutaneous implants
and monthly injections are becoming
less popular. 

In men with diabetes and hypogo-
nadism who had previously failed to
respond to PDE5 inhibitor therapy alone,
up to 60 per cent respond to a combina-
tion of testosterone and PDE5 inhibitor
therapy.10

Second- and third-line therapies 
Intracavernosal prostaglandin E1 injec-
tion (90 per cent success) and
transurethral prostaglandin E1 applica-
tion (MUSE, 66 per cent success) are
effective second-line treatment options
available. 

Priapism (painful erection lasting
more than six hours) is a concern but to
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Figure 1. Suggested treatment strategy for managing ED7



a lesser degree with MUSE. They are con-
traindicated in some patients such as
those with sickle cell disease. 

Vacuum pumps are a safe nonphar-
macological alternative. The penis is
placed in a tube and air is pumped out
creating a vacuum that causes blood to
fill the penis, making it erect. A rubber
ring is then placed at the base of the
penis to maintain erection for about 30
minutes. 

It does, however, require a degree of
manual dexterity and several attempts to
learn how to use it correctly. One-third of
men find its use unsatisfactory due to
penile bruising, ejaculatory failure, inad-
equate rigidity and pain.

Psychosexual counselling, sensate
focusing and cognitive behaviour therapy
are options in men who have an overt
psychological aetiology to ED. It is also a
useful adjunct to other therapies.
However it is effective only when pro-
vided by trained counsellors and is not
widely available in the NHS.

Penile implants are a last-resort inva-
sive treatment when all else fails.
Semirigid and inflatable prosthesis are
available but not usually on the NHS.
Patients requiring corrective surgery for
anatomical problems such as phimosis
or Peyronie’s disease should be referred
to urologists. However, long-term results

are disappointing and many require
adjunct pharmacological therapies sub-
sequently. 

Table 6 summarises currently avail-
able therapies for ED.

While there are several over-the-
counter herbal or traditional remedies
available for ED, there are published
studies on Panax ginseng, Butea
superba and yohimbine showing efficacy.
However these studies are not robust
and we do not recommend using these
‘alternative’ forms of therapy. 

Summary
The awareness of ED as a major health
problem in men is now becoming
increasingly recognised in primary care.
The introduction of PDE5 inhibitors has
made it possible for patients to be

treated in primary care as an effective
first-line therapy. 

When first-line therapies fail, a num-
ber of second- and third-line options are
available in secondary care. It is impor-
tant that affected men are made aware
of the various choices that are available
to them in managing this distressing
condition. 

Men presenting with ED should be
screened for underlying diabetes, cardio-
vascular disease and hypogonadism as
this will provide a window of opportunity
to intervene (including lifestyle modifica-
tions) and improve both their ED and car-
diovascular health. 
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Table 5. Conditions that allow patients to 
be prescribed erectile dysfunction drugs on
the NHS

diabetes mellitus
multiple sclerosis
Parkinson’s disease
polio
prostate cancer
severe pelvic or spinal injury
spina bifida
certain genetic conditions, eg
Huntington’s disease
pelvic surgery
prostatectomy
dialysis for renal failure
renal transplant
severe distress due to erectile
dysfunction
already receiving erectile dysfunction
treatment prior to 14/09/1998
irrespective of cause

Table 6. Currently available therapies for erectile dysfunction

Advantages Disadvantages

First-line therapies
PDE5 inhibitors oral agents contraindicated in patients

effective in nearly 4 out of taking nitric oxide donor
5 patients drugs, caution in NAION

testosterone therapy effective in proven risks of polycythaemia and
hypogonadism in nearly 2 growth of undiagnosed
out of 3 cases prostate cancer

Second-line therapies
transurethral therapy (MUSE) effective noninjectable local pain, risk of priapism 

treatment option
intracavernosal injection most effective option local pain, risk of priapism
vacuum device nonpharmacological option cumbersome

least preferred by patients
requires significant manual
dexterity

psychological treatment effective when provided by not commonly utilised
(sensate focus, psychosexual trained counsellor
counselling, cognitive can be alternative/adjunct to
behaviour therapy) pharmacological therapy 

Third-line therapies
penile implants used when all other options surgical risks – local

fail complications, infection
60–90% success rate erosion of prosthesis, pain at

insertion site 
expensive

Miscellaneous
corrective surgery for phimosis, anatomical correction of surgical risks – local
Peyronie’s disease, etc underlying condition complications, infection
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