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A B S T R A C T

The link between erectile dysfunction (ED) and cardiovascular disease (CVD) has been established as a result of
individual studies and meta-analyses. ED predicts CVD, coronary disease, myocardial infarction, heart failure, and
increased mortality. ED may occur on average 2–5 years before a CVD event and act as a marker for early
asymptomatic vascular, and especially coronary artery, disease. Seventy percent of men with known CVD also have
ED that identifies a further increased CVD event risk when compared with men with normal erections. Importantly,
those at highest risk are men with ED aged 30–60 years and diabetics where CVD detection and prevention need the
most focus. A question on ED should be incorporated in all CVD risk calculators, and when risk is identified, action
to reduce risk should be aggressively initiated and monitored. Jackson G. Prediction of coronary artery disease
by erectile function status: Evidence-based data. Sex Med Rev 2013;1:104–107.
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Introduction

T he link between erectile dysfunction (ED)
and cardiovascular disease (CVD), especially

coronary artery disease (CAD), has been the focus
of many publications since it was first proposed in
2001 [1,2]. What has become clear over time is
that ED may precede a cardiovascular event by an
average of 3 years (range 2–5 years) [3,4]. In other
words, ED is acting as a marker for subclinical
vascular disease that is therefore asymptomatic [5].
Lesions in the coronary arteries of <50% stenosis
do not usually influence flow but may be lipid rich
with a thin fibrous cap and therefore vulnerable to
rupture. Abrupt rupture could lead to a sudden
occlusion (30% lesion progressing to 100%) and
an acute coronary syndrome (ACS) including
myocardial infarction (MI) or even death. Given
that 60% of presentations with ACS or sudden
death occur without warning, it is possible that ED
could act as a “sentinel” for these acute and poten-
tially devastating events [4].

Similarly, men with known CVD/CAD have an
at least 70% incidence of ED that in turn is asso-
ciated with further cardiovascular events and
increased mortality compared with men who have

normal erectile function [6]. Thus, the presence of
ED is in the majority an indication of vascular
pathology in general with endothelial dysfunction
the common pathophysiological denominator [7].

ED and CVD: Examining the Link

The endothelium is the same throughout the arte-
rial tree so it follows that if there is a problem at
one part of the circulation (ED), there could be a
problem elsewhere that need not be symptomatic
(e.g., “silent” CAD or carotid disease). The artery
size hypothesis seeks to explain the differing pre-
sentations of the same pathology and why ED
could be a marker for silent disease elsewhere.

Artery size varies according to location within
the vascular system (Table 1). For example, the
lumen of the penile arteries is considerably smaller
(1–2 mm) compared with that of the coronary
(3–4 mm), carotid (5–6 mm), and femoral
(6–8 mm) arteries. Because of their smaller size
and greater surface area, the same level of plaque
burden and/or endothelial dysfunction has a
greater effect on blood flow through the penile
arteries than through the coronary, carotid, and
femoral arteries. Therefore, the clinical manifes-
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tations of penile endothelial dysfunction may
become evident before the consequences of coro-
nary or peripheral vascular disease. By the time the
lumen of the larger arteries become significantly
obstructed (>50%), the penile blood flow may
have already decreased considerably, which
explains why so many men with CAD have ED.

Thus, on the basis of the artery size hypothesis,
a malfunction in the penile arteries causing ED
may be a predictor of silent subclinical CVD. In
addition, because an ACS often arises as a result of
the rupture of a subclinical plaque, the presence of
ED may also be an early warning sign of an acute
coronary event including mortality.

In support of this concept, a series of 300
patients with acute chest pain and angiographically
proven CAD were evaluated with a semistructured
interview to assess their medical and sexual histo-
ries prior to presentation [8]. The prevalence of
ED among these patients was 49% (n = 147). In
these 147 men with both ED and CAD, ED was
experienced before CAD symptoms in 99 patients
(67%). The mean time interval between the occur-
rence of ED and the occurrence of CAD was 38.8
months (range 1–168 months). Interestingly, all
men with ED and type I diabetes developed sexual
dysfunction before the onset of CAD symptoms.

ED is more frequent in diabetic patients with
silent CAD than in those without. In a study of
men with type II diabetes (n = 260), the incidence
of ED (International Index of Erectile Function
[IIEF] questionnaire) was significantly higher in
the population with asymptomatic CAD than in
the population without CAD (33.8% vs. 4.7%;
P < 0001) [9]. ED not only predicted CAD inde-
pendently of other risk factors but also was the
strongest predictor of silent CAD in this study.

The large Prostate Cancer Prevention Trial
provided the first evidence of a strong association
between ED and the subsequent development of
clinical cardiovascular events [10]. ED at entry or
that developed during follow-up was found to
predict significantly any cardiac event with a
hazard ratio of 1.45 (P < 0.001; 95% confidence

interval 1.25–1.69). The data also showed that the
cardiovascular risk associated with incident ED
(that is developed during follow-up) was at least as
great as the risk associated with a family history of
MI, current smoking, or hypercholesterolemia.

The Temporal Relationship

Several studies suggest that there is a strong tem-
poral relationship between ED and CAD, with ED
preceding a cardiovascular event by at least 2–5
years. This temporal relationship was investigated
in a questionnaire-based study that included 207
patients with CVD-attending cardiovascular reha-
bilitation programs and 165 age-matched controls
from general practice in the United Kingdom [11].
Patients completed up to four questionnaires
including the IIEF. Of the individuals with CVD,
56% were experiencing symptoms of ED at the
time of the study and had done so for a mean of
5 ± 5.3 years. In contrast, 37% of individuals in the
control group had ED symptoms for a mean of
6.6 ± 6.8 years. This interesting finding in the con-
trols reflects the importance of asking about ED
routinely.

In the Association between Erectile Dysfunc-
tion and Coronary Artery Disease trial, 93% of
patients with a chronic coronary syndrome
reported ED symptoms before the onset of angina
pectoris, with a mean interval of 24 (range 12–36)
months [12]. This finding further reinforces the
concept of a lead time of at least 2–5 years between
the development of ED and symptomatic CAD.
The time intervals (range) for patients with one-,
two-, and three-vessel disease were 12 (9.5–24), 24
(16.5–36), and 33 (21–47) months, respectively.
There was a significant relationship between the
length of time from ED to CAD onset and the
number of vessels involved (P = 0.016). Impor-
tantly, given that men with ED may be at cardio-
vascular risk, this long lead time provides an early
opportunity for cardiovascular risk reduction [13].

Prediction of CVD Events and Mortality

Two recent meta-analyses have greatly helped our
assessment of the link between ED and the predic-
tion of CVD and mortality [14,15]. Prior to these
analyses three studies had evaluated the effect of age
on the ED link to increased cardiovascular risk,
identifying the importance of ED as an especially
powerful predictor of CVD events in young and
middle-aged men (ages 30–60 years) where CVD
preventative resources should be maximized.

Table 1 Artery size and atherothrombosis

Artery Diameter (mm) Clinical event

Penile 1–2 ED
Coronary 3–4 Ischemic heart disease
Carotid 5–7 TIA/stroke
Femoral 6–8 Claudication

A significant restriction to flow in the penile arteries may be subclinical in larger
vessels.
ED = erectile dysfunction; TIA = transient ischemic attack
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A study of 1,400 men aged 40–75 years with no
known CAD were prospectively followed for 10
years [16]. As can be seen from Table 2, men in
their 40s with ED have a 50-fold increase in CAD
events per 1,000 patient years compared with men
with normal erectile function, and fivefold in men
in their 50s. In a retrospective study from Western
Australia over 10–15 years, men in their 20s and
30s were more than seven times more likely to
have a CVD event if they had ED [17], and
Riedner and colleagues found in a coronary
angiographic study that CAD was 2.3 times higher
in men <60 years of age with ED [18]. In all three
studies, the ED/CAD link became less marked
with age over 70 years.

Dong et al. performed a meta-analysis from 12
prospective studies involving 36,744 men [14]. In
Table 3, the relative risks for men with ED are seen
to be significantly increased for CVD, CAD,
stroke, and all-cause mortality. Importantly, the ED
risk was independent of conventional risk factors,
and the mortality increase fits in with the rupture of
a vulnerable plaque, as previously discussed.

Vlachopoulos and colleagues (Table 4) included
14 studies involving 92,757 men with similar find-
ings to the Dong meta-analysis [15]. However, of
especial importance is that they found the relative
risk to be higher in younger men and intermediate
risk groups (5–20% 10-year conventional risk).

Both meta-analyses confirmed that the presence
of ED increases the risk for future CVD events,

MI, stroke, and all-cause mortality. ED should
therefore be incorporated into routine clinical
practice as a diagnosis needing treatment as well as
a diagnosis that could trigger an aggressive CVD
risk reduction strategy.

Conclusion

ED should be included in every CVD risk calcu-
lator. It costs nothing to ask the ED question—it is
time to translate what we know into therapeutic
action.
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