
Introduction

Erectile dysfunction (ED) is defined as the inabil-
ity of the subjects of the male gender to achieve and/or
maintain an erection sufficient to permit satisfactory
sexual intercourse. ED is different from sexual dys-
function, which may also affect the female gender,
and, according to World Health Organization defini-
tion, is the set of all those problems for which an indi-
vidual is unable to participate in a sexual relationship
as he would like.

ED is a rather common condition, known since an-
cient times, being cited also in ancient Egyptian pa-
pyri.1,2 However the statistics on its prevalence are not
consistent, either because there are various grades of
severity of ED, or because it is difficult to quantify the
data using not adequately validated questionnaires. In
medical literature the best validated score is the simpli-
fied international index of erectile function (IIEF-5):3 5

questions on sexual activity are administered and the
consequent possible scores range from 5 to 25; ED is
classified into 5 categories: severe (5-7), moderate (8-
11), mild to moderate (12-16), mild (17-21) and no
ED (22-25).

Obviously ED is a condition related to age: a recent
analysis of the International Committee for Consultation
on Sexual Medicine Definitions/Epidemiology/Risk
Factors for Sexual Dysfunction4 reported a prevalence
of: <40 years 1-10%; 40-59 years 2-19%; 60-69 years
20-45%; >70 years 50-100%

In Italy a survey by Mirone et al. reported progres-
sive values of 4.6% in men under 25 years and of 37.6%
in men over 74 years;5 the most severe form of ED af-
fects about 12-13% of the entire male population.

In recent times, perhaps due to the pressure of the
industry following the development of the phospho-
diesterase inhibitors (PDE5-I), ED received greater
emphasis. In medical literature the role of ED as an
early indicator of atherosclerotic disease increased sig-
nificantly (see below). In fact the penis is the only
organ of the human body which, depending on its dif-
ferent functional status (flaccidity or erection), blood
passes from pressure values of a few mmHg, like a
vein, to values around 100 mmHg, like an artery. For
this reason penis functionality may become a marker
of both cardiovascular and metabolic health.

Physiology of erection

Erotic stimuli (tactile, visual, olfactory) cause a se-
ries of pulses from the hypothalamus and midbrain
areas that reach the corpora cavernosa through the pe-
ripheral nerves. This leads to a relaxation of muscles
of the corpora cavernosa, a vasodilation and an in-
crease in arterial flow. The final outcome is a traffic
jam of the sinusoidal spaces, an increase of intracav-
ernous pressure and an enlargement of the penis that
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causes a compression of the subtunical veins (the al-
buginea is relatively inelastic) and thus an obstacle to
the flow (Figure 1). At cellular level the erotic stimu-
lus induces a release of nitric oxide (NO), which mod-
ulates the activity of the smooth muscle cells of the
corpus cavernosum. Subsequently NO stimulates the
cytosolic enzyme guanylate cyclase to produce a sec-
ond messenger, the cyclic guanosine monophosphate
(cGMP). The cGMP causes a decrease in intracellular
Ca++. Even prostaglandin E1 and vasoactive intestinal
peptide activate the adenylyl cyclase that converts
adenine triphosphate (ATP) into cyclic adenosine
monophosphate, which binds a protein kinase: the
final result is a decrease in the intracellular levels of
Ca++. The reduction in intracellular Ca++ leads to a re-

laxation of the smooth muscle, an increase in arterial
flow, and then the erection. After ejaculation there is
a massive sympathetic discharge and release of va-
soactive hormones, with a consequent arterial vaso-
constriction, decreased flow, release of venous
sinusoids and detumescence.6

Erectile dysfunction and endothelial
dysfunction

The fundamental role of NO and, more generally,
of the endothelium, which regulates vascular tone
through a complex balance of vasoconstricting and va-
sodilating factors, is now well appreciated. In fact the
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Figure 1. Erotic stimuli (tactile, visual, olfactory) cause a series of pulses from the hypothalamus and midbrain areas
that reach the corpora cavernosa through the peripheral nerves. This leads to a relaxation of muscles of the corpora
cavernosa, a vasodilation and an increase in arterial flow. The final outcome is a traffic jam of the sinusoidal spaces, an
increase in intracavernous pressure and an enlargement of the penis that causes a compression of the subtunical veins
(the albuginea is relatively inelastic) and thus an obstacle to the flow. At cellular level the erotic stimulus induces a release
of nitric oxide (NO), which modulates the activity of the smooth muscle cells of the corpus cavernosum. Subsequently
NO stimulates the cytosolic enzyme guanylate cyclase to produce a second messenger, the cyclic guanosine monophos-
phate (cGMP). The cGMP causes a decrease in intracellular Ca++. Even prostaglandin E1 (PGE1) and vasoactive intestinal
peptide (VIP) activate the adenylyl cyclase that converts adenine triphosphate (ATP) into cyclic adenosine monophos-
phate (cAMP), which binds a protein kinase: the final result is a decrease of the intracellular levels of Ca++. The reduction
in intracellular Ca++ leads to a relaxation of the smooth muscle, an increase in arterial flow, and then the erection. After
ejaculation there is a massive sympathetic discharge and release of vasoactive hormones, with a consequent arterial
vasoconstriction, decreased flow, release of venous sinusoids and detumescence.
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endothelium produces endothelium-derived contract-
ing factors (EDCF), a group of vasoconstricting, mi-
togenic and pro-thrombotic molecules; this production
is secondary to the stimulation induced by acetyl-
choline, arachidonic acid, norepinephrine, prosta-
glandin H2, thrombin, high concentrations of
potassium ions, physical forces (such as stretch and
pressure). The EDCF include arachidonic acid
metabolites, endothelin and angiotensin II. Endothe-
lium is also able to produce endothelium-derived re-
laxing factors, such as NO, endothelium-derived
hyperpolarizing factor, prostaglandins.

Other potential mechanisms involved in the devel-
opment of endothelial dysfunction and subsequently
leading to ED and coronary artery disease (CAD) in-
clude an increased peripheral sympathetic activity and
vascular structural alterations, with consequent release
of mediators of inflammation and a decrease in va-
sodilator activity.

Therefore it is clear that endothelial dysfunction
has a main pathogenetic role in various atherosclerotic
and vascular diseases: arterial hypertension, diabetic
angiopathy, coronary vasospasm, heart failure. If erec-
tile function is so deeply dependent on the endothelial
function, we may easily realize how ED represents a
marker of endothelial dysfunction, or, more exten-
sively, of systemic vascular damage.

The artery size hypothesis explains why patients
with CAD frequently report ED before CAD detec-
tion.7 According to this hypothesis, for a given ather-
osclerotic burden, the smaller penile arteries suffer
obstruction earlier than the larger coronary arteries.
The same concept holds true also in the case of non-
obstructing atherosclerosis: since the smaller penile
artery have a greater endothelial surface and erection
requires a large degree of vasodilation to occur when
compared with arteries in other organs, the same de-
gree of endothelial dysfunction will be symptomatic
in these smaller vessels but subclinical in the larger
ones (i.e. coronary arteries). Therefore ED could be
considered the prima ballerina of asymptomatic ath-
erosclerotic artery disease.6 Figure 2 shows a recent
pathogenetic hypothesis by Montorsi et al.:8 when pe-
nile artery (diameter 1-2 mm) presents established ob-
struction, the blood flow is not yet impeded in both
coronary and brain arteries, even less in the peripheral
circulation, and symptoms, occurring after a 50% ob-
struction, are therefore absent.

Not all authors agree with the pathogenetic mech-
anism proposed by Montorsi et al.: a study by Pon-
holzer et al., performed in 31 autopsies, assessed the
prevalence and severity of penis atherosclerosis in re-
lation to coronary and peripheral atherosclerosis and
found that coronary and peripheral atherosclerosis
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Figure 2. When penile artery (diameter 1-2 mm) presents established obstruction, the blood flow is not yet impeded in both
coronary and brain arteries, even less in the peripheral circulation, and symptoms, occurring after a 50% obstruction, are
therefore absent. AMI, acute myocardial infarction; TIA, transient ischemic attack. Modified from Montorsi et al., 2003.8
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were present in 87.1 and 77.4% of the cases, whereas
penile atherosclerosis was present only in 12.9% of
the cases. In addition, the most important condition
associated with penile atherosclerosis was diabetes
mellitus (P=0.03).9

Erectile dysfunction, cardiovascular
and metabolic diseases

Several risk factors are associated with a penile
circulatory damage, such as atherosclerosis, hyperten-
sion, hyperlipidemia, cigarette smoking, diabetes. The
Princeton Consensus Conference III identifies the ED
as a strong predictor of cardiovascular disease and es-
pecially of coronary heart disease10 and defined car-
diovascular risk as the risk of morbid events over a
three to five year interval from the onset of ED in men
without known cardiovascular disease11 Montorsi and
collegues examined 300 patients with coronary artery
disease documented by coronary angiography, and
showed that 147 (49%) had an ED and 99 (67%) of
these had ED before the coronary event.12

However in 30-40% of cases acute myocardial in-
farction (AMI) appears temporarily before ED. As al-
ready discussed, the explanation may be that for the
appearance of AMI is a 50% stenosis, and patients who
develop an AMI do not necessarily have extensive ath-
erosclerosis at first diagnosis. This could explain also
the coronary event during a normal sexual activity.

Other studies confirmed the association between
ED and cardiovascular disease (CVD).13 In substudies
of ONTARGET (Ongoing Telmisartan Alone and in
Combination With Ramipril Global Endpoint Trial)
and TRANSCEND (Telmisartan Randomized Assess-
ment Study in ACE-Intolerant Subjects With Cardio-
vascular Disease) trials the ED is a powerful predictor
of death from all causes and a composite endpoint of
cardiovascular death, myocardial infarction, stroke,
and heart failure.14 Incidentally, the antihypertensive
treatment did not show any significant influence (ei-
ther positive or negative) on ED.

Another study, with a 10-year follow-up of more
than 1400 subjects who had regular partners and had
no known coronary heart disease, found that a new
coronary heart disease developed in 11% of men: 15%
had AMI, 79% angiographic abnormalities and 6%
sudden death.15

The recent COBRA (AssoCiatiOn Between eRectile
dysfunction and coronary Artery disease)16 trial tested
the hypothesis that the degree of coronary artery disease
in patients with ED differs according to the clinical pres-
entation (acute or chronic ischemic heart disease) and
according to the number of involved vessels (disease of
one, two or three vessels): the prevalence of ED in pa-
tients with documented CAD was overall 47% (vs 24%
of controls), but increased with the number of vessels

involved. Furthermore both the severity and the duration
of ED were predictive of the severity of CAD. In fact
ED could be much less frequent in AMI patients with a
single-vessel disease because the atherosclerotic burden
is modest (sudden occlusion of a single non-stenotic
plaque occurs in the absence of diffuse atherosclerosis)
both in coronary and penile circulation.16,17 On the other
hand patients with ED as the only atherosclerotic sign
often conceal asymptomatic coronary artery disease. In
a prospective angiographic study 19% of patients with
ED suffered from silent CAD.18

In a meta-analysis of 14 prospective cohort studies
involving 92,757 men followed for 6.1 years, the
pooled relative rates (RRs) for ED were 1.19 [95%
confidence interval (CI), 0.97-1.46], 1.62 (95% CI,
1.34-1.96), and 1.39 (95% CI, 1.23-1.57) for CV mor-
tality, AMI, and cerebrovascular events, respectively.
The pooled RR for ED was 1.25 (95% CI, 1.12-1.39)
for all-cause mortality.19

Of course the ED is influenced by age, but it is pe-
culiar that as predictor of CVD ED is more important
in relatively young subjects compared to older ones.
A study by Inman et al. noted that, when ED occurs
in people under 60 years of age, it was associated with
a sharp increase in the risk of future CV events,
whereas in older subjects it had a lower prognostic ef-
fect. Even in patients under 49 years with ED, a risk
of CV events was about 50 times higher than in those
without ED. This means that the symptom is early, but
also that the possibility of a long term prevention is
present (Figure 315).20,21
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Figure 3. Incidence for 1000 person-years of erectile dys-
function (ED) associated with coronary artery disease
densities. In young subjects (40-49 years), the incidence
of coronary artery disease in patients with ED is about
50 times higher than those without ED. Over the 70 years
the values tend to be equivalent. Modified from Inman et
al., 2009.15
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ED should not be seen only as a marker of obstruc-
tion. Considering the activation of inflammatory and
prothrombotic factors, we should also look at ED as
an early warning of an impending acute event (mostly
AMI) due to rupture of a subclinical plaque and hence
the identification of a CV risk would ideally include
the tests of plaque vulnerability.22,23

Recently, in addition to the prevalence of ED, the
intensity of the sexual activity was also evaluated: an
Italian study examined retrospectively the main deter-
minants of CVD in relation to sexual activity and
found that a higher frequency of sexual activity re-
duces the risk of CVD even after adjustment for other
risk factors. Therefore it could be useful to identify
subjects with mild to moderate ED as those with the
lowest frequency of sexual intercourses: changing
their sexual behavior may be an opportunity to reduce
CV events.24

Special conditions
Hypertension and erectile dysfunction

Several studies have confirmed a significantly
higher prevalence of ED in hypertensive patients.

The TOMHS study was the first large-scale study
which found a relationship between arterial hyperten-
sion and ED, but it had excluded patients with diabetes
and severe arterial hypertension and had postulated
only one question on sexual activity.25 Further studies
are needed in hypertensive patients to better define the
increased incidence of ED in hypertensive subjects.

Some authors suggest a percent value of 68%.26,27

A study on 634 young or middle-aged (31-65 year)
Greek subjects compared the prevalence of ED between

hypertensive patients and normotensive subjects.28 The
normotensive subjects had normal erectile function in
86% of cases, whereas those with hypertension in 65%
of cases; among hypertensive patients 9% had severe
ED, while among normotensives only 2%. Preliminary
data of a study by Artom et al. in 144 hypertensive pa-
tients (between 40 and 70 years of age) showed that
49% of subjects suffer from ED (Figure 4).28,29

From a pathophysiological point of view, hyper-
tension can cause ED through a multitude of mecha-
nisms including prolonged exposure to high systemic
levels of blood pressure, endothelial dysfunction and
circulating vasoactive substances (especially Ang II)
leading to structural alterations of the penile arteries.

Of course antihypertensive drugs have a role on ED.
Virtually all the antihypertensive drugs can affect it neg-
atively, but those most commonly involved are the thi-
azide diuretics, b blockers (with the possible exception
of nebivolol, with its modulating activity on NO).30 Cal-
cium channel blockers (CCB), a adrenergic blockers
peripheral, ACE inhibitors, angiotensin receptor block-
ers (ARBs) are less commonly involved.30 Furthermore
ARBs may even have a beneficial effect.14,31

We remind that, during treatment with a-blockers,
PDE5-I, although not strictly contraindicated, should
be used with great caution, because the risk of marked
hypotension may be high.32

Heart failure and erectile dysfunction

The ED is quite common in patients with heart
failure with further worsening of their quality of life.6

Heart failure can be a cause of ED, due to the neu-
rohormonal activation, diuretic therapy, and depres-
sion. Improving the efficiency of the left ventricle
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Figure 4. Erectile dysfunction (ED) in hypertensive subjects. A) Data from Artom et al., 2013.29 Age: 40-70 years; B)
Data from Doumas et al., 2006.28 Age: 31-65 years. It is possible that the difference between the two statistics is due to
the difference of age.
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could improve ED. However physical activity and ED
are not always closely related.10,33,34

Diabetes and erectile dysfunction

Type 2 diabetes mellitus is the most important fac-
tor related to ED: this condition is present in 75% of
diabetics subjects21 and there is a significant relation-
ship between the severity of ED and the severity of
the metabolic derangements. The reasons may be mul-
tiple: nerve impairment,35 atherosclerotic damage,36 al-
terations in the erectile tissue (degeneration of smooth
muscle cells with abnormal collagen deposition), en-
dothelial dysfunction.37 As a matter of fact diabetes
exerts a fundamental role in endothelial dysfunction:
high glucose levels induce the formation of advanced
glycation end products (AGEs) that interfere with en-
dothelial function through several mechanisms, in-
cluding alterations in the generation of NO, reactive
oxygen species (ROS) and growth factors. AGEs are
elevated in penile tissue of diabetic subjects and inter-
fere with the production of NO directly activating
phosphorylation of endothelial NO synthase (eNOS).
The ROS formation increases oxidative stress AGEs-
associated oxidative stress, with consequent alter-
ations of the corpora cavernosa and an increase in lipid
peroxidation, an up-regulation of superoxide anion
(O2

–), and a decrease of antioxidants.38-40 Even more
than in non-diabetic subjects, the ED predicts CAD in
diabetic subjects; furthermore ED could be considered
the most efficient predictor of silent CAD in the dia-
betic population, independently of metabolic control
and ED severity.41 In 2036 diabetic Chinese subjects
a significant prediction of coronary events was ob-
served, even in the absence of symptoms, and it is in-
teresting to note that in this trial ED is superior to
microalbuminuria in predicting CV risk, and inferior
only to macroalbuminuria.42 Finally Rosen et al.
showed that diabetic subjects with best fitness levels
have much less (about 40%) ED.43

Erectile dysfunction and dyslipidemia

Various studies show that hypercholesterolemia in-
duces a decrease of the normal vasoreactivity of the cor-
pora cavernosa, in particular by lowering the local
activity and bioavailability of eNOS/NO. The chances
of developing a moderate ED in subjects 40 to 55 years
are between 6.7% and 25%, in close relationship with
the high-density lipoprotein (HDL)-cholesterol values,
while the chances to develop a severe ED in subjects
with 56-70 years of age are between 0% and 16%, with
HDL-cholesterol levels from 90 to 30 mg/dL.44

The mechanism by which dyslipidemia may favor
ED is probably related to the increase in oxidized low-
density lipoprotein-cholesterol levels: they may inhibit
the NO-mediated endothelium-dependent relaxation

and increase the contraction of vascular smooth mus-
cle cells.45

Also the decrease in HDL-cholesterol and the in-
crease in triglycerides may have adverse effects on the
contractile response and on vascular smooth muscle
relaxation, although we must recognize that the role
of triglycerides is actually controversial.46,47

A indirect measure of the relationship between
dyslipidemia and ED is given by the benefical role of
statins.48,49 However the STED (Simvastatin Treatment
for Erectile Dysfunction) trial found no significant dif-
ferences in the ED between simvastatin and placebo.50

Obstructive sleep apnea syndrome
and erectile dysfunction

The relationship between ED and obstructive sleep
apnea syndrome (OSAS) is now clear; according to the
American Urological Association (AUA) 2011, ED
should always be sought in patients with OSAS. These
are the conclusions of a study that evaluated the link be-
tween ED and OSAS in 870 middle-aged males of Law
enforcement cardiac screening program. This study,
which is the largest published to date, demonstrates an
independent association between ED and OSAS.51 Sev-
eral mechanisms have been proposed to explain this as-
sociation: sleep deprivation which can lead to a decrease
in testosterone levels during the night, hypoxia which
can increase the levels of endothelin compromising the
penile vasodilatation and the erection.

The problem of testosterone

Testosterone (T) is the primary male sex hormone
but is also produced by female endocrine glands. It is
converted to 17b-estradiol by aromatase in many tis-
sues, including vascular smooth muscle cells and adi-
pose tissue, which is one of the major sources of
estrogens. In obesity the formation of 17b-estradiol
may be an important cause of feminization in males
and may increase the risk of estrogen-sensitive cancers
in obese women.

Low levels of T are associated with ED (with a con-
comitant decrease of libido) and to an increased CV risk.

However about its role on CV risk, although en-
dogenous levels seem to have protective effects,
testosterone therapy (TT), especially as abuse (in some
countries it is regarded as erythropoietin), have nega-
tive effects. This is not a minor problem, because the
anabolic effects of the TT are widely proposed, in par-
ticular in the elderly, where it may improve muscle
mass, bone mineral density, mood, cognitive capaci-
ties, metabolic parameters, and erectile function. This
is confirmed by a retrospective analysis performed in
384 patients undergoing prostate biopsy between Sep-
tember 2007 and December 2009.52
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Experimental data have attributed antiarrhythmic
properties to T, because it decreases the duration of
the action potential, the early depolarization and the
QTc interval,53-55 as well as cardioprotective properties
(it reduces the amplitude of a myocardial infarction
modulating myocardial K-ATP channels,56,57 and va-
sodilatory properties.58-60

It could also improve lipid and glucidic metabo-
lism.61,62 However, according to other researchers, TT
could be dangerous: it can cause vasoconstriction and
inflammation,63 hypertension,64 interventricular sep-
tum,65 AMI, coronary spasm or thrombosis.66,67

Also the data about atherosclerosis are
conflicting,68-70 as well as those on diabetes (although
in this case it seems that a poorly controlled diabetes
can cause a low testosterone level, and not the oppo-
site).71 An extensive review of the literature (from
1970 to 2013) by Ruige and colleagues72 demonstrated
that a low level of T is linked to hypertension, dyslipi-
demia, atherosclerosis, arrhythmia, thrombosis, en-
dothelial dysfunction and left ventricular dysfunction
with a rather modest relationship with CV morbid-
ity/mortality. However the same authors did not find
that TT, able to restore normal levels, induces a true
benefit on cardiovascular disease, although there is no
clear evidence of the contrary (specific adverse effects
of TT): the doubts about the true advantages still re-
main.72,73 In a trial of the Veteran’s Administration
health care system in more than 8000 men with low T
levels (<300 ng/dL) and documented coronary dis-
ease, TT was associated with an increased risk of ad-
verse events (hazard ratio 1.29, 95% CI, 1.04 to 1.58).
The absolute rate of events was 19.9% in the group
not treated with T vs 25.7% in the TT group, with an
absolute risk difference of 5.8% (95% CI, –1.4% to
13.1%) 3 years after coronary artery angiography.74

A group of Canadian researchers hypothesized ge-
netic causes, which could lead to different responses
in patients: sex steroids dilate the coronary arteries but
in hypertensive subjects, for example, a decrease in
vasodilatory effects can be observed. This anomaly is
attributed to the action of T on vascular muscle cells
of hypertensive subjects, through genomic and non-
genomic mechanisms, which determine the modula-
tion of the associated cellular events, thereby leading
to further worsening of hypertension.75 These authors
found that in vascular smooth muscle cells of male an-
imals, T regulates cell processes, such as the phospho-
rylation of non-receptor tyrosine kinase, c-src, which
mediate contraction and vascular hypertrophy, key
events contributing to the increased vascular resist-
ance in hypertension. They also found an increased
production of ROS in response to T in vascular
smooth muscle cells of hypertensive animals com-
pared to normotensive ones.

In essence, the endogenous T would have a more

protective value in part due to its conversion to 17b-
estradiol by aromatase, while the exogenous hormone,
especially at high doses, would have an hypertensive
effect. Thus, particularly in elderly frail subjects, ag-
gressive TT could increase the risk of CV events.76-78

There is enough agreement among the various scien-
tific societies that T levels greater than 350 ng/dL do
not require replacement therapy, whereas this ap-
proach may benefit patients with T levels <230
ng/dL.10 However adverse cardiovascular effects of
TT cause much debate in the scientific community:
the US Food and Drug Administration (FDA) is now
officially investigating the potential that FDA-ap-
proved testosterone products increase the risk of seri-
ous adverse cardiovascular outcomes.79

Critical points

– The essential doubt remains, i.e. that low T may
be an epiphenomenon related to poor health con-
ditions, rather than a causal risk factor (see above
the discussion about diabetes).

– TT, following strict clinical criteria, can be useful.
The criticisms to this approach are not few but
there are also studies questioning the safety of TT
present bias: the already mentioned review by
Ruige et al., although not particularly favorable to
TT, states that studies have shown, in many cases,
bias about design or interpretation, not allowing to
draw definitive conclusions.72

– This is precisely the point: the results of the avail-
able studies cannot settle the controversy yet, and
we feel the lack of appropriately designed random-
ized trials with adequate length.

Consensus in the scientific community

– It is necessary to use TT with great caution in men
with a history of heart failure, due to the risk of
fluid retention.

– There are diseases in which TT is absolutely con-
traindicated: prostate or breast cancer; palpable
prostate nodules or hardened prostate or prostate-
specific antigen >0.4 ng/mL (or 0.3 ng/mL in men
at high risk for prostate cancer); hematocrit >50%
(testosterone increases hematocrit).

Treatment of erectile dysfunction in patients
with cardiovascular diseases

First of all we must treat cardiovascular risk fac-
tors already at middle age: this could decrease the risk
of both ED and coronary heart disease, as demon-
strated in the Rancho Bernardo Study, which followed
a community of males aged between 39 and 69 years
for 25 years.42

According to the Third Princeton Consensus Panel
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it is necessary to implement an approach integrating
multiple cardiometabolic aspects: accepted these prin-
ciples, in clinical practice there is not a standard be-
havior to be observed.8

After a cardiovascular event, what is
the suggested behavior for the patient,
with regards to sexual activity?

We can stratify patients for the CV risk: i) in pa-
tients at low risk we can encourage the resumption of
sexual activity, treating the ED with the warning of
avoiding PDE5-I in patients treated with nitrates; ii)
in patients at intermediate risk, after an adequate pe-
riod of follow-up, you have to re-evaluate the risk in
order to re-classify subjects at low or high risk; iii) in
patients at high risk you must first stabilize the car-
diovascular situation disease before a resumption of
sexual activity and the initiation of the treatment for
ED is suggested.80 Of course it is important to keep in
mind the affective situation of the patient. Sexual ac-
tivity with the usual partner is different to the sexual
activity with a new partner, in which there is usually
a greater emotional involvement. Additional stressors
(large meals or alcohol) are also important.81

Finally, the risk of death during sexual activity is
low if the patient is able to perform moderate physical
activity (5-6 METS) without ischemia (1 MET=con-
sumption of 250 mL/min of O2).

Use of phosphodiesterase inhibitors in subjects
with cardiac disease

Overall PDE5-I are well tolerated. We remind only
that sildenafil is highly influenced by the amount of
food (especially fatty food) and alcohol, while varde-
nafil only by alcohol. Table 1 summarizes the proper-
ties of the various PDE5-I.

Except, of course, nitrates, can you use the other
cardiac drugs in combination with
phosphodiesterase inhibitors?

According to the consensus conference,10 there is
no reason to avoid heparin, b-blockers, CCB, RAS-
inhibitors, diuretics, tranquillizers, aspirin and other
antiplatelet agents. About a-blockers we stress what
mentioned previously: although not strictly contraindi-
cated, they should be used with great caution because
the risk of severe hypotension may be high.32 How-
ever, even using nitrates, the PDE-I can be taken, but
with great caution and avoiding nitrates 24 h before
and after taking PDE-I.

Conclusions

Although underestimated, there is a close relation-
ship between ED and cardiovascular risk and the ED
can be considered an early indicator of cardiovascular
damage. It is likely that hypertension plays a negative
role in the ED, but diabetes is the disease most fre-
quently associated with ED. Recently, it has been
demonstrated that obesity and obstructive sleep apnea
are associated with ED. Investigating the possible
presence of ED in patients with cardiovascular risk
factors may be a useful tool in clinical practice for the
early detection of the atherosclerotic vascular disease.
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