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Abstract The link between erectile dysfunction (ED) and cardiovascular disease
(CVD) is reviewed by assessing original papers, current consensus, previous reviews
and meta-analyses. The link between these conditions is confirmed, and the evalua-
tion and assessment summarised with a new evidence-based algorithm. ED, espe-
cially in younger men, is a marker of an increased risk of CVD, and ED needs to
be incorporated into all risk-screening programmes.
ª 2013 Production and hosting by Elsevier B.V. on behalf of Arab Association of

Urology.
Introduction

Erectile dysfunction (ED) is common, as is cardiovascu-
lar disease (CVD). As both affect similar groups it is not
surprising that the two conditions frequently coexist
[1,2]. Several epidemiological studies show both a high
incidence and prevalence of ED worldwide, currently
affecting up to 150 million men [3]. ED increases in inci-
dence with age, affecting two-thirds of men aged
>70 years. In the Massachusetts Male Aging Study
(a large community-based observational survey of men
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Table 2 The relative risks for men with ED vs. no ED, in the

first [24] and second analysis [25].
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aged 40–70 years) the prevalence overall was 52% in
men aged 40–70 years and graded as minimal in
17.2%, moderate in 25.2% and complete in 9.6% [4].
In a European study of men aged 18–75 years the prev-
alence was 19% and in a UK study of men in the same
age group, the prevalence was 39% for lifetime ED and
26% for current ED [5,6]. A consistent finding was a sig-
nificant increase in ED with age, and as the world pop-
ulation is ageing, by 2025 the prevalence is expected to
increase to 300 million men worldwide [7].

Importantly, ED is now recognised for most men to
be of vascular aetiology, with endothelial dysfunction
as the common denominator, hence ‘ED = ED’ [8].
ED often precedes CVD and is often present in men with
known CVD, leading to the concept that a man with ED
and no CVD symptoms is a cardiac or vascular patient
until proved otherwise, and a man with known CVD
should be routinely asked about his erectile function
[9,10]. ED also has a significant negative impact on the
patient and partner (a man’s problem but a couple’s con-
cern) thus emphasising the need to address ED as early as
possible [11].

Risk factors

The modifiable risk factors for CVD are shared with ED.
They include hypertension, hyperlipidaemia, diabetes,
obesity, lack of physical exercise, cigarette smoking, poor
diet, excess alcohol consumption, and psychological
stress, including depression [12]. Of clinical importance
is the recognition that ED is an independent marker of in-
creased risk in addition to the conventional risk factors
[1,2]. In a systematic review and meta-analysis including
six clinical trials and 740 participants from four coun-
tries, lifestyle modification and pharmacological therapy
(e.g. statins) were associated with a statistically signifi-
cant improvement in sexual function, changes that his-
torically have also been shown to reduce the risk of
CVD and mortality [13]. Men with ED therefore provide
an opportunity to identify CVD risk factors and initiate
targeted risk-reduction lifestyle changes. By reducing
the risk of ED this might be an unexplored motivation
to tackle CVD risk factors, adding ‘life to years’ as well
as years to life.

The importance of reducing risk factors remains fun-
damental to the overall vascular good health of the indi-
Table 1 Artery size and atherothrombosis. A significant

restriction to flow in the penile arteries may be subclinical in

larger vessels.

Artery Diameter (mm) Clinical Event

Penile 1–2 ED

Coronary 3–4 Ischaemic heart disease

Carotid 5–7 TIA/stroke

Femoral 6–8 Claudication

TIA = transient ischaemic attack.
vidual, and that includes sexual vascular health [14]. The
triad of ED, endothelial dysfunction and CVD empha-
sises the need for ED to be included in all CVD risk cal-
culators [15]. In addition, those who are driven by health
economics can be reassured, as asking the ED question
is cost neutral (i.e. free).

ED and CVD: examining the link

In 2001 two reports suggested that ED could be a mar-
ker for silent (asymptomatic) coronary artery disease
(CAD) [16,17]. Subsequent reports identified ED pre-
ceding CAD in about two-thirds of cases, with the time
interval from ED to CAD symptoms being 2–3 years
and a cardiovascular event (myocardial infarction, MI,
and stroke) 3–5 years, although longer time frames have
been reported [18–20]. Furthermore, the severity of the
ED correlates with the severity of the CAD [21].

It has been hypothesised that the ‘artery size’
difference explains the onset of ED before a CVD event
(Table 1). Penile arteries are 1–2 mm and coronary arter-
ies 3–4 mm in diameter. Endothelial dysfunctions and
plaque burden in the smaller arteries would be symptom-
atic (ED) before the similar process in the larger arteries
affects flow. An asymptomatic lipid-rich plaque in the
coronary arteries might be vulnerable to rupture, so that
ED might predict an acute coronary syndrome or death,
given that most acute events including sudden death
occur without cardiac warning symptoms [22,23].

We now have the benefit of two meta-analyses
addressing the role of ED in predicting the risk of
CVD and both cardiovascular and all-cause mortality
[24,25]. In a meta-analysis of 12 prospective cohort stud-
ies involving 36,744 men, ED significantly increased the
risk of CVD, CAD, stroke and all-cause mortality, dri-
ven mainly by an increase in cardiovascular mortality,
and did so independently of conventional risk factors
[24] (Table 2). In the second systematic review and
meta-analysis all longitudinal studies addressing the pre-
dictive role of ED and CVD were analysed [25]. Four-
teen studies were included, involving 92,757 men. The
findings were very similar (Table 2) with, in addition, in-
Event Relative risk (95% CI) P

First analysis

Overall 1.48 (1.25–1.74) <0.001

CAD 1.46 (1.31–1.63) <0.001

Stroke 1.35 (1.19–1.54) <0.001

All-cause mortality 1.19 (1.05–1.34) 0.005

Second analysis

Overall 1.44 (1.27–1.63) <0.001

CAD (MI) 1.62 (1.34–1.96) <0.001

Stroke 1.39 (1.23–1.57) <0.001

All-cause mortality 1.25 (1.12–1.39) <0.001



Figure 1 The investigative algorithm for CVD and ED.

Figure 2 An angiogram showing a critical right coronary artery

stenosis, with a normal exercise test and no calcium, but the

patient had ED for 6 months.

214 G. Jackson
creased risk being associated with a younger age and
those at intermediate CVD risk (5–20% 10-year risk).

Also, the relative risk of patients with ED for all-cause
mortality was significantly higher in men with known
CVD [25] (1.90 vs. 1.20, P = 0.021). This accords
with a trial of men with known CVD, where ED was
substantially predictive of all-cause mortality (hazard ra-
tio 1.84) and the composite of CVD death, MI, stroke
and admissions for heart failure (hazard ratio 1.42) with
double the incidence of death from CVD and MI [10].

As there is also good evidence that ED predicts an
acute coronary syndrome (usually due to asymptomatic
plaque rupture) [26] the hypothesis of the asymptomatic
lipid-rich plaque rupturing supports the artery-size
hypothesis and the role of ED as a window of opportu-
nity for preventing a subsequent CVD event, including
death [22,25].

Assessing the patient

As ED and CVD are clearly linked, all men with ED
should undergo a thorough medical, including cardiolog-
ical, assessment. In the first instance, one needs to be sure
of the ED diagnosis and to establish whether there is pre-
mature ejaculation, decreased libido, or a combination
of problems. From a cardiovascular perspective the med-
ical assessment should include measurements of blood
pressure, fasting glucose, glycosylated haemoglobin
and the lipid profile, waist circumference, thyroid func-
tion and testosterone (before 11.00 h) [1,2,14]. Testoster-
one deficiency is often missed, and because it is
frequently associated with type II diabetes or chronic ill-
ness such as heart failure, renal disease or hypertension,
it should be excluded [27].

The fundamental question is whether in men with ED
there is asymptomatic CVD, especially CAD, and how to
detect it. Stress testing on exercise or by pharmacology
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will only identify lesions influencing flow (>50–70% cor-
onary artery stenosis), as will myocardial perfusion scan-
ning or stress echocardiography [1,2]. Several studies
have shown that ED is associated with markers and
mediators of subclinical inflammation and endothelial
activation, emphasising the potential ED/CVD link but
not clarifying whether there is vulnerable plaque or not
[28]. Whilst stress testing has a role in establishing the
cardiovascular safety of sexual activity, e.g. after MI or
coronary angioplasty, subclinical plaque will not be
detected and false reassurance given if stress testing is
relied on for inclusion or exclusion of early plaque dis-
ease. This is obviously important because ED predicts
acute coronary syndromes and all-cause mortality,
which in 60% of cases are not associated with preceding
cardiac symptoms [25]. Therefore an evaluation of
subclinical (<50%) plaque is essential, especially in the
younger men at intermediate risk [29]. Outpatient coro-
nary calcium screening or multidetector CT (MDCT)
shows clinical disease in men with ED and a normal
exercise electrocardiogram (ECG) [30]. The advantage
of MDCT is that it identifies non-calcified disease, which
might be an issue in the younger men [31]. Interestingly,
the average interval between an untreated abnormal
finding on MDCT and a CVD event is 3–5 years,
whether there is ED or not, and this is similar to the
ED interval. Compared to a chest X-ray dose at
0.02 mSv, calcium screening at 1–2 mSv and MDCT at
5–20 mSv both increase the X-ray exposure, emphasising
the importance of the diagnostic role of MDCT rather
than its use as a fashionable annual screening tool [32].

A reasonable strategy is to use calcium screening or
preferably MDCT in those at most risk, especially youn-
ger men (aged 30–60 years), as in the algorithm (Fig. 1).
Fig. 2 is a right coronary lesion detected by MDCT in a
38-year-old man with a history of ED of 6 months, no
cardiac symptoms, normal maximal exercise electrocar-
diogram and a calcium score of zero. A critical lesion
is clearly apparent.
Conclusion

Inmenwith no cardiac symptoms ED, especially in youn-
ger men, is a marker of a significantly increased risk of
CVD. The treatment of ED has a dual purpose, to restore
sexual relations and to prevent subsequent CVD events,
including death. ED in men with known CVD similarly
identifies an increased risk. ED, like type II diabetes, is
a cardiovascular equivalent requiring an aggressive risk-
reduction strategy for CVD, whether there is or is no
known CVD [9,33]. It is time to act on the evidence.
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