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Abstract

Erectile dysfunction (ED) is a common disorder whose prevalence increases with age. Over time a strong 
correlation between erectile dysfunction and cardiovascular disease has been established as the result of the 
same pathophysiological process: endothelial dysfunction and atherosclerosis. Because small vessels of the 
penis can be affected by atherosclerotic plaque earlier than coronary arteries, carotids or femoral arteries, men 
often have symptoms of ED long before the signs of cardiovascular disease appear. For this reason, ED can act 
as a marker of early atherosclerosis that predicts the onset of cardiovascular disease at a later time.
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Erectile dysfunction (ED) is deϐined as the inability to achieve and/or sustain 
an adequate erection to complete a sexual relationship; it may be accompanied 
by decreased libido and abnormal ejaculation [1]. It is a common disorder and its 
prevalence increases with age, being more frequent in elderly men. It affects 5-10% of 
those over 40’s and 40-70% of those over 70’s; it is estimated that there are about 150 
million affected men worldwide and that by 2025 it will affect more than 300 million 
[2-5].

Over time many studies have shown a correlation between ED and cardiovascular 
risk; both entities share many risk factors such as age, type 2 diabetes mellitus 
(DM2), hypertension (HT), dyslipidemia, smoking, obesity and sedentary lifestyle 
[6-9]. Therefore, it is believed that ED and coronary artery disease (CAD) are 
clinical manifestations of the same pathophysiological process, product of a severe 
endothelial dysfunction [10-12]. In the study conducted by Demirkol S et al., it was 
found that erectile function was signiϐicantly decreased in patients who presented 
both microvascular angina (syndrome X) and CAD, thus they conclude that ED and 
syndrome X are manifestations of a common vascular phenomenon that includes 
endothelial dysfunction as the mechanism underlying both conditions [4].

The pathophysiology of microvascular angina has not been clearly elucidated, 
although several abnormalities have been proposed including: alteration in coronary 
ϐlow reserve, insulin resistance, abnormal autonomic control and microvascular 
spasm; all these, also associated with endothelial dysfunction, which is another 
traditional risk factor for cardiovascular disease and occurs before the development of 
apparent functional or structural systemic vascular disease [6,12]. It is characterized 
by a decrease in the bioavailability of endogenous nitric oxide (NO) and increase in 
plasma levels of endothelin-1, promoting in turn an increase in oxidative stress and 
vasoconstrictor mediators such as angiotensin II, causing generalized damage in the 
vascular endothelium, being the arteries of the penis more susceptible due to their 
size and therefore affected earlier4. In this way, both the loss in bioavailability of 
NO and endothelial dysfunction are phenomena that occur in the earliest stages of 
atherosclerosis and are also associated with traditional risk factors of cardiovascular 
disease [13].
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Because small vessels in the penis can be affected by atherosclerotic plaque earlier 
than coronary arteries, carotids, and femoral arteries, men often have symptoms of 
ED long before signs of cardiovascular disease appear [12]. The hypothesis of the size 
of the artery has been proposed to establish this association, probably because the 
large vessels have the capacity to tolerate the same atherosclerotic load better than the 
smaller arteries; this explains why the CAD is not clinically manifest in the initial stages 
of DE. The atherosclerotic load signiϐicantly alters circulation in the small arteries of 
the penis, which may represent an occlusion of 30-40% in vessels of a larger caliber 
such as the coronary, carotid and/or femoral arteries [5,7]. Thus, ED represents not 
only an early marker of coronary disease but also of peripheral or cerebral vascular 
disease, since this dysfunction is carried out in multiple vessels. Consequently, ED can 
act as a marker of early atherosclerosis, predicting the onset of cardiovascular disease 
at a later time [1,6].

Several studies support the hypothesis that ED is a silent marker of cardiovascular 
disease [5,11]. These patients have a known high risk of cardiovascular events. It is 
estimated that the ED independently predicts the symptoms of CAD in 2-3 years and 
the appearance of established ischemic events in 3-5 years [7,14].

The predictive value of ED for CAD is higher in young men (40-49 years) compared 
with the older ones (≥70 years). The prevalence of risk factors for CAD in men with ED 
was 50 times higher in younger men and 5 times higher in older men, compared with 
individuals without ED. This predictive value is also high in diabetic men [7,15].

Chronic inϐlammation and circulation of inϐlammatory markers affect systemic 
endothelial function. ED and its severity have been associated with an increase in the 
expression of markers such as C-reactive protein (CRP), IL-6, IL-10, IL-1B, intercellular 
adhesion molecule 1 and tumor necrosis factor alpha (TNF-α). Likewise, endothelial 
and prothrombotic factors such as Von Willebrand factor, tissue plasminogen activator 
(tPA), plasminogen activator inhibitor 1 (PAI-1) and ϐibrinogen have been found at high 
levels in patients with ED [14-16]. Therefore, chronic inϐlammation may represent an 
important relationship between ED and cardiovascular disease [5].

High levels of total cholesterol, low density lipoprotein (LDL) and triglycerides as 
well as low levels of high density lipoprotein (HDL) are associated with an increased 
risk of developing ED and correlate with its severity. It has also been shown to be 
associated with smoking, both active and passive, since smoking induces endothelial 
dysfunction, inϐlammation, oxidative stress with generation of reactive oxygen species 
and decreased NO production; therefore suspending tobacco is one of the strategies in 
the multimodal therapy of ED. Other related factors have been hypertension, obesity, 
metabolic syndrome and DM2 [2,16].

It is estimated that 38-42% of men with ED have hypertension and that about 35% 
of patients with hypertension have ED. ED can predict the morbidity and mortality 
due to cardiovascular disease in patients with DM2, since these may present a silent 
disease, therefore the early identiϐication of risk factors can be beneϐicial in terms of 
prevention. It is estimated that approximately 35-75% of men with DM2 have ED and 
that they tend to develop the disease 5-10 years earlier than those without DM2 [2,16].

The factors that contribute to the development of ED in patients with DM2 are related 
to hyperglycemia, which causes alterations in the relaxation of the corpora cavernosa 
and glycation of the elastic ϐibers; decreased release of NO, resulting in defective 
vasodilation; diabetic neuropathy, hypogonadotropic hypogonadism; presence of 
advanced glycation end products, causing an increase in reactive oxidant substances; 
dyslipidemia; decreased arterial and arteriolar ϐlow due to peripheral vascular disease 
and the adverse effects of medications such as thiazide diuretics; beta-blockers, with 
exception of nebivolol; insulin, statins among others that can affect erectile function; 
calcium channel blockers and angiotensine converting enzyme inhibitors may have a 
neutral effect [2,7,8].
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Impaired fasting glucose has been associated with the prevalence and severity of 
ED. Individuals with glycosylated hemoglobin between 5.7-6.4% are also more likely to 
develop DE. Chronic kidney disease grade 3-5 has also been recognized as a coronary 
equivalent and has been related with the presence and severity of it [6-8]. Likewise, it 
increases the risk of developing ED, which can reach a prevalence of up to 80% or even 
more in patients on hemodialysis [1].

In a study conducted by Canat L et al., it was shown that erectile function after 
an acute myocardial infarction was signiϐicantly lower in patients with 2-3 vessel 
disease than in patients with only one affected vessel. It was also observed that the 
glomerular ϐiltration rate was affected in the presence of ED in patients with single-
vessel involvement [1].

Patients with ED should be carefully monitored in terms of prevention, early 
diagnosis and treatment of cardiovascular risk factors. Changes in lifestyle should be 
promoted aimed at a healthier diet, physical activity, weight reduction and smoking 
cessation; strategies that contribute to the reduction of morbidity and mortality due to 
cardiovascular causes [4,7]. The Third Princeton Consensus Conference recommends 
cardiac risk stratiϐication in patients with ED [17]. A cost analysis carried out by 
Pastuszak AW et al., showed that cardiovascular screening in patients with ED can be a 
cost-effective secondary prevention strategy for cardiovascular disease [18].

Conclusion

Since ED is related to endothelial dysfunction, it is considered an early marker of 
cardiovascular disease that can predict the development of coronary artery disease at 
a later time and correlates with its severity. Identifying and treating cardiovascular 
risk factors in these patients would be reasonable for preventing the development of 
this and others atherosclerotic vascular outcomes.
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