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    Chapter 19   
 Approach to Erectile Dysfunction in Patients 
with Hypertension and Coronary Artery 
Disease                     

     Chrysoula     Boutari     ,     Michael     Doumas      , and     Athanasios     J.     Manolis    

          Introductory Text 

 Undoubtedly, arterial hypertension is a major public health problem, which affects 
>25 % of the general population. Hypertensive patients are not only under major 
cardiovascular risk, but experience a lower health quality. Erectile dysfunction (ED) 
is considered to be one of the most important quality-of-life complications of hyper-
tension and coronary artery disease (CAD) [ 1 ]. Given the fact that high blood pres-
sure affects all the vessels of the body, it is not surprising that several structural and 
functional alterations in the penile vasculature are induced by hypertension [ 2 – 5 ]. 

 This chapter aims to summarize the epidemiology and pathophysiology of ED in 
patients with hypertension and CAD, to discuss the management of ED in untreated 
and treated hypertensive patients as well as in patients with CAD, to present ED as 
an early indicator of asymptomatic CAD, and fi nally to highlight the role of sexual 
counseling in CAD patients.  
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    Epidemiology of Erectile Dysfunction in Hypertension 
and in Coronary Artery Disease 

 The elements about the risk for ED when hypertension occurs come either from 
small clinical studies or large studies that include subgroups of hypertensive men. 
Specifi cally, Derby et al. [ 6 ] used a single question for self assessed ED in the 
population-based sample of Massachusetts Male Aging Study (MMAS) and they 
found that hypertensive patients aged 40–70 years had an 80 % greater risk for 
ED. Braun et al. [ 7 ] performed the Cologne Male Survey aiming to evaluate the 
epidemiology of male sexuality in Germany. The group of hypertensives aged 
30–80 years had a 58 % increased risk for ED. A similar proportion was reported by 
Martin Morales et al. [ 8 ] who estimated the prevalence for ED in Spain in a cross- 
sectional study, using the International Index of Erectile Function (IIEF) question-
naire. Marumo et al. [ 9 ] used the same questionnaire (IIEF) and found a 48 % 
prevalence of sexual dysfunction in the hypertensive men included in the study. A 
cross-national study [ 10 ] of the prevalence of ED in community-based populations 
in Brazil, Italy, Japan and Malaysia showed that among a random sample of 540 
hypertensive men aged 40–70 years the odds ratio for ED was 1.45 (95 % confi -
dence intervals 1.15–1.84). Mirone et al. [ 11 ] examined the determinants of ED in 
men who asked for a free of charge urologic or andrologic consultation. They sug-
gested a 30 % increased risk of ED in men with hypertension (odds ratio 1.30, 95 % 
confi dence intervals 1.10–1.40). Ponholzer et al. [ 12 ] used the IIEF-5, too. They 
assessed the prevalence and risk factors for ED in 2869 men aged 20–80 years in the 
area of Vienna. They examined hypertension as a risk factor for ED and estimated 
an odds ratio of 2.05 (95 % confi dence intervals 1.61–2.60). One year later, Saigal 
et al. [ 13 ] analyzed data from the 2001–2002 National Health and Nutrition 
Examination Study in order to evaluate the prevalence of ED in a population of 
3,506 men, 20 years and older. They found that ED affected almost 20 % of partici-
pants and hypertension was one of the modifi able risk factors which were indepen-
dently associated with ED (odds ratio 1.56). The Male Attitudes Regarding Sexual 
Health (MARS) study [ 14 ] was a cross-sectional, nationally representative proba-
bility survey, which included 1,955 men, ≥ 40 years old. Lauren et al. aimed to 
estimate by race/ethnicity in the United States, the prevalence of ED and the impact 
of socio-demographic, health, relationship, psychological and lifestyle variables. 
The probability for ED increased with hypertension about 60 %. Selvin et al. [ 15 ] 
carried out a cross-sectional analysis of data from adult male participants in the 
2001–2002 National Health and Nutrition Examination Survey (NHANES) and 
they aimed to assess the prevalence of ED in the US adult male population. The 
prevalence of ED among men with hypertension was 44.1 %. 

 Several studies have, over the years, demonstrated that the prevalence of sexual 
dysfunction is almost twice as frequent and of higher severity in hypertensive indi-
viduals than in the normotensive population [ 16 ]. Furthermore, it has been reported, 
by Doumas et al., that hypertensive subjects have up to a seven fold higher inci-
dence of sexual dysfunction than normotensive individuals, with a relative risk that 
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ranges from 1.3 to 6.9 [ 2 ]. Bulpitt et al. observed a prevalence of 7 % of erectile 
dysfunction among normotensive men, versus 17 % and 25 % in men with untreated 
and treated hypertension, respectively [ 17 ]. 

 In a sample of 594 men aged 30–75 years from primary health-care clinics (298 
normotensive and 296 hypertensive participants), ED was reported by 24 % of nor-
motensive subjects and 66 % of hypertensive patients [ 18 ]. Moreover, Cordero et al. 
demonstrated that the prevalence of ED increased linearly with age [ 19 ]. 

 Erectile dysfunction and coronary artery disease (CAD) share several common 
risk factors. Aging, genetic susceptibility, hypertension, dyslipidemia, obesity, met-
abolic syndrome, hypertriglyceridemia, and diabetes mellitus contribute to the 
development of both CAD and ED [ 20 – 22 ]. 

 Montorsi et al. showed that almost half of the 300 patients with CAD (49 %) had 
a history of ED [ 23 ]. Interestingly, ED symptoms appeared before CAD in 70 % of 
the patients by an average of approximately 3 years. Furthermore, Thompson et al. 
demonstrated that men with ED had 1.5 fold higher risk for cardiovascular events 
compared to them without ED [ 24 ]. 

 In addition, a recent meta-analysis [ 25 ], which included about 90,000 patients, 
proved that after a follow-up period of about 6 years, patients with sexual disorders, 
compared with individuals without, had an increased risk for cardiovascular events 
by 44 %, for myocardial infarction 62 % and for all-cause mortality 25 %. A prior 
meta-analysis of 12 prospective cohort studies, involving 36,744 participants, sug-
gested that ED increases the risk of coronary heart disease by 46 % and all-cause 
mortality by 19 % [ 26 ].  

    Pathophysiology of Erectile Dysfunction 

 There is a variety of factors that contribute to the normal erectile function. They are 
physiological, neurological, hormonal, vascular and cavernosal factors. Any abnor-
mality or malfunction of these factors may provoke sexual dysfunction. 

 Neurogenic ED is defi ned as the inability to initiate and maintain a penile erec-
tion due to neurologic dysfunction. The causes of neurogenic ED can be central or 
peripheral neuropathies or a traumatic loss of neural function. The most common 
neurological disorders include stroke, spinal cord injury, multiple sclerosis, 
Parkinson’s disease and radical pelvic surgeries [ 27 ]. 

 High blood pressure impairs blood vessels. Male erectile is a vascular phenom-
enon. So the association between hypertension and ED is strong. Particularly, 
hypertension induces structural and functional abnormalities of the penile arteries. 
Atherosclerosis is the most principal structural abnormality which causes fl ow- 
limiting stenosis [ 28 – 30 ]. 

 Montorsi et al. proposed the artery-size hypothesis. According to this and given 
the systemic nature of atherosclerosis, all vascular beds should be impaired. Penile 
arteries are smaller in diameter (1–2 mm) than coronary arteries (3–4 mm). Thus, 
larger coronary arteries better tolerate the same amount of plaque compared to the 
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smaller penile arteries. According to this hypothesis ED occurs before coronary 
artery disease becomes symptomatic [ 31 ]. Other structural abnormalities occurring 
due to hypertension are the smooth muscle hypertrophy of the wall of the cavernous 
arteries and the increase in type III collagen fi bers in the extracellular matrix [ 4 ]. 
The main functional abnormalities induced by high blood pressure are the defective 
nitric oxide-induced vasodilatory mechanism, due to decreased nitric oxide bio-
availability [ 5 ] and the activation of the renin-angiotensin system, since angiotensin 
II causes vascular hypertrophy. Furthermore, angiotensin II acts on angiotensin type 
1 receptors and causes the contraction of the corporeal smooth muscle [ 32 ]. 

 There exists an important association of ED and hormonal alterations. 
Testosterone defi ciency, hypogonadism or hyperprolactinemia have been shown to 
be associated with a higher risk of CAD and cardiac mortality [ 5 ,  33 ]. This relation 
is explained by the fact that low androgen levels might have proinfl ammatory and 
proapoptotic effects on endothelial tissue [ 34 ,  35 ]. Furthermore, androgens main-
tain the smooth muscle homeostasis, since they act on arterial tissues and vascular 
remodeling. 

 Diabetes mellitus (DM) type 2 is among the most common risk factors for ED. It 
may cause ED through a variety of alterations on psychology, endothelial cell func-
tion, central nervous system and peripheral nerve function. Except the neuronal and 
endothelial problems regarding the penis in diabetics, low testosterone is another 
factor, which exacerbates the sexual function [ 36 ]. The risk of ED is three fold 
higher among diabetic men (28 % vs 9.6 %). Moreover, ED in diabetics occurs at an 
earlier age (15 % at 30 years and 55 % at 60 years) [ 37 ]. 

 Smoking is another parameter which contributes to the onset of ED through sev-
eral mechanisms, such as hemodynamic alterations via nicotine, toxic agents which 
affect the vascular endothelium, hypercoagulability and increased platelet accumu-
lation. It may impair penile erection by the deterioration of endothelium-dependent 
smooth muscle relaxation. Moreover, abnormal penile vascular fi ndings and there-
fore ED are being signifi cantly increased as risk factors, such as smoking, accumu-
late [ 38 ]. Interestingly, Jaffe et al. [ 39 ] showed that smoking may provoke ED by 
reducing high-density lipoprotein (HDL) and enhancing fi brinogen concentrations. 
It has been shown that the prevalence of erectile dysfunction was 40–70 % higher 
among smokers, compared to nonsmokers [ 40 ]. Also, smoking increases the age- 
adjusted risk of ED. 

 In addition, chronic renal failure and uremia have been associated with a high 
prevalence of ED (20–50 %) [ 41 ]. Psychological factors, hormonal alterations and 
atheromatous disease may be responsible for this association [ 42 ]. Uremia results in 
impaired nerve and endothelial-mediated relaxation of the smooth muscle of the 
corpus cavernosum [ 43 ]. 

 Finally, specifi c antihypertensive drug categories, such as central acting drugs, 
beta-blockers and diuretics, impair the sexual function [ 16 ]. It has been demon-
strated that the number of sexual intercourses per month was signifi cantly lower 
with beta-blockers (both the fi rst generation beta-blockers, such as atenolol, and the 
newer, such as carvedilol) than with placebo [ 44 – 46 ]. On the other hand, Croog et al 
[ 47 ] demonstrated that adding propranolol or methyldopa in mono therapy with a 
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thiazide worsened the sexual symptoms, while this effect did not appear when 
patients were treated with captopril plus a diuretic. A large UK trial (MRC) divided 
hypertensives into four treatment groups: bendrofl uazide, propranolol, or a placebo 
for either of these drugs. Twice as many participants taking bendrofl uazide for treat-
ment of mild hypertension reported ED compared to those taking propranolol or 
placebo [ 48 ]. In the Treatment of Mild Hypertension Study (TOMHS), the preva-
lence of sexual dysfunction in men taking low dose of chlorthalidone for 2 years 
was higher compared to placebo (17.1 % versus 8.1 %; p = 0.025) [ 49 ]. 

 Finally, many psychotropic drugs cause sexual dysfunction. The most important 
of them are antidepressants, such as the selective serotonin repute inhibitors and 
venlafaxine, and antipsychotics, such as risperidone and olanzapine [ 50 ].  

    Management of Erectile Dysfunction in Untreated 
Hypertensives 

 The primary step in the approach of hypertensive patients with erectile dysfunction 
who are not receiving antihypertensive treatment is the exclusion of other comor-
bidities or drugs. Indeed psychiatric, neurological, urologic and endocrine diseases 
should be excluded in order to establish the vasculogenic origin of the sexual 
dysfunction. 

 The next option a physician has approaching an untreated hypertensive is the life-
style modifi cation. As it has been mentioned above, the principal abnormality that 
occurs in ED is the endothelial dysfunction and thus risk factors like obesity, decreased 
physical activity, smoking, hypertension, diabetes mellitus and dyslipidemia have 
been linked with sexual dysfunction [ 1 – 5 ]. Derby et al. showed that moderate physi-
cal activity decreases the risk of ED up to 30 % compared to sedentary lifestyle [ 51 ]. 
Moreover, Chung et al. demonstrated that obesity increases the risk of ED up to 30 % 
and on the other hand physical activity was associated with a 30 % lower risk [ 52 ]. 

 The next or parallel step when approaching a hypertensive patient with ED is to 
fi nd the proper antihypertensive treatment, when it is indicated. Accumulating data 
indicate that antihypertensive drugs affect erectile function [ 53 ]. Beta blockers (like 
propranolol) and diuretics impair sexual function [ 53 ,  54 ]. However, nebivolol, 
which is a newer representative of its class, is considered to improve erectile func-
tion through increased nitric oxide bioavailability [ 55 ,  56 ]. 

 On the other part, calcium antagonists and angiotensin converting enzyme inhibitors 
seem to have no effect on sexual function [ 57 – 59 ]. Nevertheless, angiotensin receptor 
blockers (ARBs) seem to ameliorate sexual function, since they block the vasoconstric-
tive action of angiotensin II, thus preventing termination of erection [ 44 ,  45 ]. 

 In conclusion, ARBs, nebivolol, ACE-inhibitors and calcium antagonists are 
indicated for the treatment of untreated hypertensives with ED. ARBs and nebivolol 
are defi nitely the best choice towards this direction. On the other hand, diuretics and 
beta-blockers should be avoided, if possible.  
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    Management of Erectile Dysfunction in Treated Hypertensives 

 What options do we have when encountering patients with ED who are already on 
antihypertensive treatment? In this case there is an important question: Is hyperten-
sion per se, antihypertensive medication or both, the factors causing erectile 
dysfunction?. 

 Doumas et al. demonstrated that the prevalence of sexual dysfunction in treated 
hypertensives is double than the prevalence in untreated patients (40.4 % versus 
19.8 %) [ 16 ]. These fi ndings indicate that antihypertensive therapy might be impli-
cated in sexual dysfunction. Nevertheless, hypertensive patients, who are on antihy-
pertensive medications, may have more severe hypertension, signifi cant target organ 
damage or more comorbidities than untreated patients and perhaps these factors are 
responsible for sexual dysfunction. 

 It is true that medically induced erectile dysfunction is one of the major reasons 
for poor adherence and treatment discontinuation. This fact may have harmful 
effects on patients’ cardiovascular profi le [ 60 ,  61 ] and this is why we have to come 
up successfully against sexual dysfunction in patients who are already under antihy-
pertensive therapy. 

 First of all, approaching this patient we should exclude other comorbidities, 
drugs and psychogenic factors that might contribute to sexual problems. Lifestyle 
modifi cation such as weight loss, physical activity, should be recommended by the 
physicians [ 62 ]. 

 If these steps fail to relieve erectile dysfunction, a change of antihypertensive 
drugs should be considered. Beta-blockers and diuretics should be the fi rst cate-
gories to be changed, unless they are strictly indicated for the specifi c patient, due 
to other comorbidities. Beta-blockers have been associated with poor sexual 
desire and with erectile dysfunction [ 63 – 65 ]. Older drugs, such as central acting 
agents, diuretics and beta-blockers are associated with worse sexual function than 
newer drugs, such as angiotensin receptor blockers, angiotensin converting 
enzyme (ACE) inhibitors and calcium antagonists. Some small clinical trials [ 32 , 
 66 ,  67 ] showed that not only the fi rst-generation beta-blockers, such as atenolol, 
but also the newer, like carvedilol, have a negative effect on sexual function. On 
the other hand, angiotensin receptor blockers represent the mainstay of therapy 
[ 68 ], since they not only do not exert a detrimental role on sexual function, but 
they seem to have a benefi cial role compared to placebo. The Ongoing Telmisartan 
Alone and in Combination with Ramipril Global Endpoint Trial (ONTARGET) 
and Telmisartan Randomized Assessment Study in Cardiovascular Disease 
(TRANSCEND) studies attempted to assess erectile function by using a validated 
questionnaire [ 69 ]. In the ONTARGET study, erectile function was not affected 
by the angiotensin-converting enzyme inhibitor ramipril, the angiotensin receptor 
blocker telmisartan, and their  combination. In the TRANSCEND study there were 
no different effects in sexual function with telmisartan or placebo. The Nitric 
Oxide, Erectile Dysfunction and Beta- Blocker Treatment (MR-NOED) trial found 
that nebivolol improved sexual activity and avoided erectile dysfunction in male 
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hypertensive patients on long-term beta- adrenoceptor antagonist therapy [ 70 ]. 
The infl uence of calcium channel antagonists on erectile function has not been 
assessed by any clinical trial, but they are considered to have no particular effect 
on sexual function [ 71 ]. 

 To sum up, nebivolol and angiotensin II receptor antagonists are considered to 
have a benefi cial effect on erectile function [ 72 ]. However, treating physicians 
should count in other comorbidities that may require the use of specifi c antihyper-
tensive drugs, despite of its deleterious effects on sexual function, such as beta- 
blockers in heart failure patients. Nonetheless, even if sexual dysfunction carries on 
after modifying to one of the indicated drug categories, administration of phospho-
diesterase type 5 (PDE-5) inhibitors is recommended for the treatment of sexual 
dysfunction.  

    Erectile Dysfunction as an Early Diagnostic Indicator 
of Asymptomatic Coronary Artery Disease 

 As has been mentioned above, erectile dysfunction and coronary artery disease 
share several common risk factors and they often coexist. The second Princeton 
Guidelines suggested that ED and CVD are both results of endothelial dysfunction 
and also ED should be considered as a cardiovascular risk marker [ 73 ]. 

 This role of ED as an “early diagnostic window” for asymptomatic CAD can be 
explained by the “artery size hypothesis”. Both ED and CAD arise out of endothe-
lial dysfunction and atherosclerosis. However, smaller arteries, such as penile arter-
ies, are the fi rst to be affected, prior to the larger ones, like coronary arteries, since 
the same size of plaque has a greater effect on blood fl ow through the penile arteries 
than through the coronary vessels. 

 Given the fact that an acute coronary syndrome often occurs as a result of the 
rupture of a subclinical plaque, ED may also be a warning sign of an acute coronary 
event [ 25 ]. It is interesting that ED occurs approximately 3 years before symptom-
atic CAD [ 74 ]. Several studies showed a temporal relationship between ED and 
CAD and they estimated that ED is presented about 2–5 years before a cardiovascu-
lar event. Hodges et al. [ 75 ] examined 207 patients with CVD attending cardiovas-
cular rehabilitation programs and 165 age-matched controls from general practice 
in the UK. These patients completed four questionnaires. Fifty-six percent of the 
patients with CVD had symptoms of ED at the time of the study and they started 
about 5 ± 5.3 years ago. On the contrary, of the individuals in the control group 37 % 
had ED symptoms for about 6.6 ± 6.8 years. In the COBRA (AssoCiation Between 
eRectile dysfunction and coronary Artery disease) trial [ 76 ], 93 % of patients with a 
chronic coronary syndrome had ED symptoms for about 24 (range 12–36) months 
before the onset of angina. Furthermore, the time intervals for patients with one-, 
two-, and three- vessel disease were 12 (9.5–24), 24 (16.5–36) and 33 (21–47) 
months, respectively. Conclusively, there was a signifi cant relationship between the 
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number of vessels involved and the time intervals between ED and CAD onset 
(p = 0.016). 

 The possibility of underlying coronary stenosis on a patient with vasculogenic 
ED has been estimated about 50 % and the possibility of asymptomatic CAD about 
10 % [ 23 ,  77 ]. The large Prostate Cancer Prevention Trial proved that ED at entry or 
that developed later, during follow-up, predict any cardiac event with a hazard ratio 
of 1.45 (p < 0.001, 95 % confi dence interval: 1.25–1.69). Moreover, the cardiovascu-
lar risk associated with ED was at least as great as the risk associated with smoking, 
hypercholesteloremia, and family history of myocardial infarction [ 24 ]. A meta- 
analysis, including 36,744 participants, estimated that men with ED, compared with 
the reference group, had a risk of 48 % for cardiovascular disease, 46 % for coronary 
heart disease, 35 % for stroke and 19 % for all cause mortality, after adjustment for 
traditional cardiovascular risk factors [ 26 ]. 

 Three studies, two meta-analyses and one systematic review, attempted to inves-
tigate the link between ED and the prediction of CVD [ 25 ,  26 ,  78 ,  79 ]. A population- 
based, longitudinal study included 1400 men aged 40–75 years, with no known 
CAD and with a follow-up of 10 years [ 79 ]. Men aged 40–49 years old with ED at 
baseline had a 50-fold greater cardiovascular risk than men who had normal erec-
tions (48.52 versus 0.94) and fi ve-fold in the group 50–59 years. Chew et al. dem-
onstrated that ED is not only signifi cantly associated with, but also predictive of 
subsequent atherosclerotic CV events, in particular when ED occurs at a younger 
age [ 80 ]. Furthermore, a coronary angiographic study showed that men <60 years 
old with ED presented a higher risk of CAD (2.3 times) and more severe disease 
[ 81 ]. A meta-analysis of prospective cohort studies, including 36,744 men sug-
gested that ED signifi cantly increases the risk of CVD, CAD, stroke and all cause 
mortality and the increase was independent of conventional cardiovascular risk fac-
tors. Moreover, similar fi ndings were reported by Vlachopoulos et al., who exam-
ined 14 studies in which were involved 92,757 men. Interestingly, the relative risk 
was higher at younger ages and intermediate-risk groups. 

 Since erectile dysfunction is linked with cardiovascular parameters, it could con-
stitute a trustworthy tool for detecting asymptomatic cardiovascular disease. 
Therefore, sexual function should be incorporated into CVD risk assessment for all 
men and both cardiologists and general physicians should intervene with advice for 
lifestyle modifi cation, weight loss, healthy diet and exercise.  

    Management of Erectile Dysfunction in Coronary Artery 
Disease Patients 

 Cardiovascular risk is defi ned as the risk of morbid events over a 3- to 5- year inter-
val from the onset of ED [ 23 ,  75 ]. As it has been mentioned above, ED should be 
used as a trustworthy tool to evaluate CVD risk reduction. Several studies showed 
that ED is signifi cantly associated with increased cardiovascular events. Araujo 
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et al. estimated that ED was associated with hazard ratios (HRs) of 1.43 (95 % con-
fi dence intervals 1.00–2.05) for CVD mortality and they suggested that this HR is 
equivalent to HRs of some traditional CVD risk factors (such as age, smoking, 
hypertension, diabetes, dyslipidemia) [ 82 ]. Moreover, ED is predictive of asymp-
tomatic CAD. The time interval among the onset of ED symptoms and the appear-
ance of CAD symptoms is estimated at 2–5 years [ 23 ,  29 ,  75 ]. Furthermore, ED 
appears to be of more prognostic signifi cance for CAD in younger men, aged 40–49 
[ 79 ]. Also, Chew et al. showed that atherosclerotic cardiovascular events are seven 
times more likely in men <40 years old with ED [ 79 ]. Thus, ED may be reliable and 
useful in evaluating cardiovascular risk in younger patients. Also, as it has been 
reported above, a recent meta-analysis of 36,744 men, demonstrated that the more 
severe the ED is, the greater the cardiovascular risks are [ 26 ]. 

 The Framingham Risk Score (FRS) is a powerful tool which estimates the 10 
year cardiac event risk in patients and it is suggested by the 2010 ACCF/AHA 
guideline [ 83 ] for assessment of cardiovascular risk in asymptomatic adults. 
Nevertheless, it is doubtful whether the FRS estimates risk in younger patients suit-
ably, in particular those with ED. 

 Although the Princeton III consensus recommendations for the management of 
erectile dysfunction and cardiovascular disease proposes the FRS as a method to 
assess subclinical atherosclerosis in men with ED, more CVD risk factors should be 
investigated in men with ED aged 30–60 years [ 84 ]. 

 Lifestyle modifi cation is recommended in order to improve the patients’ cardio-
vascular health. Particularly, smoking cessation seems to reduce mortality in CAD 
by 36 % [ 85 ]. Physical activity is considered to reduce the occurrence of diabetes 
mellitus II and CAD by 30–50 % in physical active versus sedentary individuals 
[ 86 – 89 ]. Also, weight loss, healthy diet and moderate alcohol consumption can 
reduce CAD mortality by 36 % [ 90 ]. 

 As regards the parameters in the context of laboratory testing, DM doubles the 
risk for CVD [ 91 ]. eGFR < 60 ml/min and ratio of urinary albumin to creatinine 
>10 mg/g are associated with increased cardiovascular mortality [ 92 ,  93 ]. 

 Testosterone measurement has become debatable in men without symptoms of 
low testosterone. Guay et al. found that 36 % of the patients in a medical endocrine- 
based center for male sexual dysfunction had hypogonadism [ 94 ]. This medical 
condition is a potential cause of ED [ 95 ,  96 ] and testosterone replacement therapy 
(TRT) is very effective [ 96 ]. 

 A meta-analysis of 19 studies showed no association between endogenous total 
testosterone (TT) level and CVD risk in middle-aged men [ 97 ]. Another  meta- analysis 
of 49 cross-sectional studies proved that lower TT levels and higher estradiol levels 
correlate with increased CVD risk [ 98 ]. On the other hand, the previous meta-anal-
ysis [ 97 ] showed that low TT levels predict increased risk for CVD in elderly men. 
It was also discussed that low TT may constitute a marker of poor health. Indeed, 
several studies demonstrated that androgen defi ciency is associated with insulin 
resistance, DM II and metabolic syndrome [ 99 – 102 ]. In this direction, a meta-anal-
ysis of fi ve randomized controlled trials showed that TRT was associated with a 
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signifi cant reduction of fasting plasma glucose, homeostatic model assessment 
index, triglycerides and waist circumference and an increase in HDL levels [ 103 ]. 

 Testosterone levels should be measured in all men diagnosed with organic ED 
[ 84 ], especially for those who had no benefi cial effects undergoing a PDE5 inhibitor 
therapy [ 83 ]. Consequently, males with TT levels <230 ng/dL seem to benefi t from 
TRT. Men with TT levels between 231 and 346 ng/dL, with symptoms like decreased 
libido or ED and without contraindications should undergo TRT for 4–6 months, 
after extensive analysis of the potential risks and complications. The TRT should be 
continued more than 6 months only if there is a clinical profi t [ 84 ]. 

 High sensitivity C reactive protein (hsCRP) is an independent predictor of coro-
nary events [ 83 ]. A meta-analysis of 54 long-term prospective studies and approxi-
mately 160,000 people without a history of vascular disease showed that high CRP 
concentration was associated with increased risk of CAD (37 %), ischemic stroke 
(27 %), vascular mortality (55 %) and nonvascular mortality (54 %). 

 Additionally, serum uric acid measurement is recommended, since high levels 
have been associated with increased cardiovascular risk [ 104 ]. Lipoprotein- 
associated phospholipase A2 levels seems to be independent predictors of CVD in 
healthy individuals after adjustment for hsCRP and traditional risk factors [ 105 ]. 
Moreover, glycated hemoglobin has been associated with risks of cardiovascular 
disease and it has been proved that the addition of glycated hemoglobin to predic-
tion models of CAD improved CAD prediction in non diabetics without previous 
history of CAD [ 106 ]. 

 Exercise stress testing is considered to be useful to evaluate CAD risk in patients 
with ED and DM II, since in patients with DM II, the rates of men with asymptom-
atic CAD and ED were seven times greater than the rates of participants with ED 
and without CAD (33.8 % versus 4.7 %) [ 107 ]. CIMT, CACS and ABI have been 
proposed by the 2010 ACCF/AHA guidelines state in the context of assessment of 
intermediate-risk patients [ 83 ]. Finally, endothelial dysfunction seems to be associ-
ated with higher cardiac death, myocardial infarction, revascularization and cardiac 
hospitalization in symptomatic outpatients during a 7 years follow-up [ 108 ]. 

 As discussed previously, ED and CVD share several risk factors, and ED is an 
independent predictor of CVD. Therefore, the assessment of sexual function should 
be included into the initial evaluation of cardiovascular risk for all men [ 109 ,  110 ]. 
A meta- analysis of ten studies proved that episodic physical and sexual activity was 
associated with a high risk of acute cardiac events among individuals with high 
levels of habitual physical activity [ 111 ]. Thus, the physicians should estimate the 
cardiovascular risk associated with sexual activity in patients. 

 The PDE5 inhibitors (such as sildenafi l, tadalafi l, vardenafi l, and avanafi l) are 
used to treat ED. Analyses of placebo-controlled and postmarketing surveillance 
data have shown no new signifi cant cardiovascular events [ 112 ,  113 ]. Additionally, 
several studies have demonstrated that PDE5 inhibitors have a possible role in the 
management of hypertension [ 114 – 116 ] and endothelial dysfunction [ 117 – 119 ] in 
patients at risk for CVD. Also, TRT should be performed for men with low or inter-
mediate TT levels. Other approaches, like exercise, weight loss [ 120 ,  121 ], and 
partner and relationship factors [ 122 – 124 ], should be incorporated, too. 
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 Furthermore, possible effects on erectile function of agents used to manage car-
diovascular risk factors should be considered. The b-blocker nebivolol is less likely 
to cause ED than other b-blockers, since it has direct vasodilating properties [ 55 , 
 125 ]. Angiotensin receptor blockers are considered to cause ED less likely than 
diuretics [ 66 ,  126 ]. Statins have been suggested to improve erectile function in men 
with and without PDE5 inhibitors [ 127 – 129 ]. 

 Closing, it is clear that a careful and comprehensive approach to cardiovascular 
risk reduction will meliorate the overall health, and especially vascular health, 
including sexual function.  

    Sexual Counseling 

 Erectile dysfunction is a condition which affects and contributes signifi cantly to the 
impaired life quality of both patients and their sexual partners. However, it is also 
under-reported, under-recognized and under-treated. Therefore, sexual counseling 
is a complex process on which the health-care professional should identify and 
manage patients with sexual dysfunction and also, determine, control and encounter 
factors limiting sexual activity [ 130 ,  131 ]. 

 Some of the most common and considerable topics which should be discussed 
are the following: is sexual activity safe for a patient with CVD and when (after an 
acute event)?, which sexual position is suggested?, is sexual activity impaired by 
other drugs and comorbidities?, are PDE5 inhibitors safe?. 

 Although the advantages of regular exercise have been proved by several studies 
and it is considered that it reduces the risk for cardiovascular morbidity and mortal-
ity [ 132 – 138 ], some studies suggest that acute rigorous exercise may provoke an 
acute cardiac event [ 139 – 141 ]. Acute cardiac events occurring during or shortly 
after sexual intercourse are the so-called sexually-induced or coital acute cardiac 
events. However, coital angina is not very frequent and it represents less than 5 % of 
angina events [ 142 ]. 

 A recent systematic review and meta-analysis assessed the effect of episodic 
physical and sexual activity on acute cardiac events. Episodic sexual activity was 
associated with an increased risk of acute myocardial infarction (relative risk = 2.70; 
95 % CI: 1.48–4.91). However, the absolute rate of acute cardiac events is limited, 
since sexual activity is infrequent and its’ effect is transient. The absolute rate of 
myocardial infarction is 2–3 per 10,000 person-years for every 1 h of additional 
sexual activity per week. Furthermore, the association between sexual activity and 
acute cardiac events depends on habitual physical activity. For every additional time 
per week an individual is involved in physical activity, the relative risk for myocar-
dial infarction is reduced by 45 % [ 111 ]. 

 Therefore, an individual who manages more than 3–5 METs during treadmill 
exercise test without developing symptoms like angina or dyspnea, ischemia at elec-
trocardiogram, hypotension or arrhythmia, may engage in sexual intercourse with-
out signifi cant risk [ 143 ]. 
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 Unfortunately, there is a lack of evidence-based recommendations about the 
appropriate time after an acute event a patient should be exposed to sexual activity. 
Certainly, advice should be disease specifi c. After an acute MI, the interval of 1 
week seems safe, provided that the patient did not have any serious complications 
(e.g., angina) during hospitalization, and mild-to-moderate physical activity does 
not trigger angina or dyspnea. 

 The intensity of sexual activity, which is a form of exercise, depends on the type 
and the duration of sexual activity. Boolean et al. demonstrated that non-coital sex-
ual activities (non-coital stimulation of husband by wife and self-stimulation by 
husband) were associated with lower energy expenditures than coital activities 
[ 144 ]. It has also been shown that sexual activity provides modest physical stress, 
comparable with stage II of the Bruce treadmill protocol for men and Stage I for 
women. Moreover, the duration of treadmill exercise predicts the duration of sexual 
activity. Particularly, an increase of 2.3 min in sexual activity duration has been 
observed per each minute of treadmill duration [ 145 ]. 

 Sexual problems are very common in patients with heart failure [ 146 ]. These 
patients often experience shortness of breath and fatigue [ 147 ]. Patients with 
advanced heart failure (classes III and IV according to New York Heart Association) 
should postpone sexual intercourse until their condition is improved. 

 When dyspnea or angina comes up with sexual activity, alternative types of 
sexual activity, convenient positioning and relaxation before and after activities 
may be very helpful. Sexual positions are considered to affect the energy expen-
diture during sexual activity. Bohlen et al., also, found that the man on top posi-
tioning requires more energy expenditure than the man on bottom positioning 
[ 144 ]. It is very helpful to recommend convenient and comfortable positions in 
patients with CVD. 

 A very signifi cant factor which impairs sexual function is the concomitant medi-
cation a patient takes. In particular, patients with cardiovascular disease use drugs 
which may affect erectile function, such as diuretics and b-blockers [ 55 ,  148 ], as it 
has been reported previously. Therefore, the physician has to take into account both 
the benefi cial and the negative effects and to replace drugs by others that have neu-
tral effect or even actuate a reverse of erectile dysfunction. 

 PDE-5 inhibitors are vasorelaxing agents that block the activity of PDE-5 
isoenzyme, which is localized throughout the smooth muscle cells of the vascu-
lature. Thus, they increase the cyclic guanosine monophosphate (cGMP), exert-
ing vasodilating properties. Given the fact that PDE-5 inhibitors are associated 
with few side effects, they can be safely administered in both hypertensive 
patients taking multiple antihypertensive regimes and patients with cardiovas-
cular risk factors or  cardiovascular disease [ 149 ,  150 ]. However, co-administra-
tion with organic nitrates is considered to be contraindicated, due to possible 
episodes of symptomatic hypotension [ 151 ]. Furthermore, precaution should be 
taken when PDE-5 inhibitors are combined with a-blockers, since there is a high 
risk of orthostatic hypotension effect. Thus, lower starting doses should be rec-
ommended in patients receiving a-blockers [ 53 ], and of course, close patient 
monitoring.     
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