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INTRODUCTION

The incidence and severity of erectile dys-
function (ED) increase with age and factors of
co-morbidity. ED is predominantly of vascutar
origin and shares common risk factors with
cardiovascular disease. An association be-
tween ED and ischemic heart disease has
been suggested due to the impairment of en-
dothelium-dependent relaxation of the smooth
muscle. There is accumulating evidence sug-
gesting that ED could be a sentinel event for
cardiovascular disease and not only for quality
of life evaluation. Atherosclerotic lesions are
variable in localisation with time. ED could rep-
resent a marker of sub-clinical vascular dis-
ease and a predictor of the progression of car-
diovascular disease. It is important to adopt an
appropriate approach to cardiac risk in patients
with ED in order to decrease morbidity of car-
diovascular disease.

EPIDEMIOLOGY

Erectile dysfunction (ED) is defined as the
recurrent or persistent inability to achieve and/
or maintain an erectlon appropriate for satis-
factory intercourse’.

In the general population ED affects an es-
timated 200 million men worldwide. The inci-
dence and severity of ED increase with age
and a man of 70 is three times more likely to
have severe ED than a man of 40°. Its etiolo-
gies involve a range of different risk factors,
among them many chronic diseases. ED is
predominantly a vascular disease and shares
common risk factors with cardiovascular dis-
eases such as high blood pressure, diabetes
mellitus, hyperlipidemia, smoking, excessive
alcohol consumption and sedentary behav-
iour®. ED remains under-diagnosed and under-
treated, and obviously medical problems com-
monly seen in the clinician’s office are associ-
ated with ED.
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ENDOTHELIUM DISEASE

Men suffering from ischemic heart disease
have a high prevalence of ED. The main link
between ED and cardiovascular disease is the
vascular endothelium which plays a fundamen-
tal role in the regulation of the circulation. ED is
likely to be caused by impairment of the endo-
thelium-dependent relaxation of smooth mus-
cle cells in the corpus cavernosum, which af—
fects the cavernosal perfusion of the penis®

(Fig.1)

The endothelin receptor binding sites medi-
ate endothelin-induced vasorelaxation by stim-
ulating nitric oxide (NO) formation. Decreased
endothelin receptor sites in the corpus caver-
nosum could reduce NO production and could
be one of the explanations for the development
of ED. The same process contributes to the
regulation of basal and stimulated coronary
artery tone and may explain the apparent cor-
relation between arterial dysfunction and ED".
All shared risk factors cause functional and
structural abnormalities at the level of both
vascular smooth muscle cells and endothelium

(Fig. 2).

ED - “TIP OF THE ICEBERG”

Endothelial dysfunction has been shown to
be a precursor of atherosclerotic lesions®. This
could have implications for the patient’s man-
agement; for example, it could imply a risk for
heart disease. Prevention of arteriosclerosis
should be a prime therapeutic target, espe-
cially in patients with age-related ED, as they
often suffer from ischemic heart disease. Clini-
cal manifestations of vascular diseases rarely
appear simultaneously because arteries sup-
plying various areas have different sizes. An
obstruction causing significant obstruction of
the blood flow in the penile artery would repre-
sent a minor abnormality if present in coronary
or peripheral arteries due to their larger size.
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Fig. 1: Smooth muscle cell contraction/relaxation. From: Saenz de Tejada | et al. Anatomy, Physiology and Pathophysiclogy of

ED.S

(Fig. 3). There is accumulating data support-
ing this explanation. An increased number of
occluded coronary arteries is correlated to the
severity of ED®. Montorsi showed that a signifi-
cant proportion of patients with angio-
graphically documented coronary artery dis-
ease have ED and that this latter condition
may become evident prior to angina symptoms
in almost 70% of cases'’.

Nevertheless, in 30-40% of patients acute
myocardial infarction is the initial manifestation
of coronary artery disease, and those patients
do not necessarily have extensive arterioscle-
rosis when first diagnosed''. Progressive oc-
clusive disease should be detected sooner in
the micro vasculature than in larger vessels.

ED AS A SENTINEL ALARM FOR
CARDIOVASCULAR DISEASE

There is accumulating evidence suggesting
that ED could be a sentinel event for cardio-
vascular disease. This association should en-
courage the use of the presence and degree of
ED as a screening test for such disorders, es-
pecially when they have not already been rec-
ognized. ED may provide a marker for the pro-
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gression of the patient’s cardiovascular dis-
ease by correlating the degree of ED with the
severity of the cardiovascular disease’. Pa-
tients with ED often have hyperlipidemia and
several teams have reported the relation be-
tween serum lipid and the risk of developing
ED. The impact of high-density lipoprotein cho-
lesterol (HDL-C) and the total cholesterol (TC)
/ HDL-C ratio is significantly related to the risk
of ED". Hyperlipidemia is often associated
with impairment of the endothelium-dependent
relaxation that once again could decrease the
penile relaxation during the erectile process'.

Nearly 70% of patients: with high blood
pressure have ED with much higher complica-
tion rates compared to ED patients without
hypertension'*,

The Massachusetts Male Ageing Study
(MMAS) showed that in each quartile of 10-
year coronary heart disease risk, the rate of
incident ED over a comparable period was 3 to
6 times greater, suggesting that ED is a sensi-
tive (although not necessarily specific) indica-
tor of wider arterial insufficiency®. An increased
10-year coronary heart disease risk was found
in 56.6% of patients with ED compared to
32.6% of patients without ED (age-matched
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Fig. 2: Pathophysiology of vascular ED

40-70 years). Patients aged between 40 and
49 years as well as patients aged between 60
and 69 years were particularly at risk of in-
creased coronary heart disease'? (Fig. 4). The
peak systolic velocity (PSV) in the cavernous
arteries of patients with ED has been evalu-
ated to help in selecting patients to undergo
stress tests'>. This remains debatable since
the PSV has a good sensitivity (92.9%) but a
low specificity (59.1%). Sairam found about
10% of undiagnosed diabetes in patients con-
sulting for ED’®. Erectile dysfunction could also
represent an indicator of peripheral vascular
diseaﬁe with an increased age-dependence of
75%".

ED AND PREVENTION

ED often appears as a symptom of cardio-
vascular disease. The link between ED and
cardiovascular disease is increasingly becom-
ing clearer. Practitioners should be aware of
this link during consultation. ED should be
considered a significant medical condition and
acquire the label of a true social disease that
warrants the attention of practitioners in daily
clinical practice'®.
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It is of interest to take into account the
whole patient management in men presenting
with ED. An appropriate clinical and biological
evaluation for cardiovascular risk factors
should be considered'®. Dietary reduction of
serum lipids and physical activity are probably
the first line treatment. An early adoption of a
healthy life style may be the best approach to
reduce the burden of erectile dysfunction on
the health and well-being of men.

Oral treatment, for instance with PDE5 in-
hibitors (with nitric oxide modulating properties
which may offer benefits to the patients be-
cause of their effects on the vascular endothe-
lium®), is currently available for the vast major-
ity of patients. These PDES5 inhibitors have
good reliability and tolerability and restore
more spontaneity. Offering such treatment may
encourage men with erectile problems to con-
sult and help practitioners to identify patients
with ED with an opportunity for the diagnosis of
other serious conditions, especially cardiovas-
cular disease. This would allow an earlier in-
tervention and improve treatment outcomes,
thus reducing morbidity and mortality of car-
diovascular disease.
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Fig. 3: Schematic drawing of atherosclerotic involvement of different vascular areas. The black part of the figure represents
plaque burden in a patient with isolated ED. The red part represents a later step of the atherosclerotic disease with a greater
plague burden in a patient with clinically diagnosed coronary artery disease.

CAD = coronary artery disease; AMI = acute myocardial infarction; CVD = cerebrovascular disease; PAD = peripheral arterial
disease; TIA = transient ischemic attack
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Fig. 4: Increased incidence of 10-year coronary heart disease in different age groups with and without ED
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CONCLUSIONS

Patients with ED have a higher risk to de-
velop cardiovascular diseases. ED is often of
vascular origin and should be considered a
sentinel symptom of cardiovascular pathology.
For the patient it is of importance to evaluate
and adopt a healthy life style.

As endothelial dysfunction is the feature of
both ED and cardiovascular disease, inhibition
of PDES as first-line therapy of ED may en-
hance endothelial function by amplifying the
response of vascular smooth muscies to NO.
This PDES5 inhibition may have a therapeutic
potential for the management of cardiovascular
disease as well as for ED which provides a
window of opportuny for the diagnosis of car-
diac disease.

REFERENCES

1. NIH Consensus Development Panel on Impo-
tence. JAMA 1993, 270:83.

2. Feidman H, Goldstein |, Hatzichristou D, Krane R,
McKinlay J. Impotence and its medical and psy-
chosocial correlates: results of the Massachusetts
Male Aging Study. J Urol 1994, 151:54.

3. Feldman H, Johannes C. Derby C et al. Erectile
dysfunction and coronary risk factors: prospective
results from the Massachusetts Male Aging Study.
Prev Med 2000, 30:328.

4. Solomon H, Man J, Jackson G. Erectile dysfunc-
tion and the cardiovascular patient: endothelial
dysfunction is the common denominator. Heart
2003, 89:251.

5. Virag R, Bouilly P. Is impotence an arterial dis-
ease? A study of arterial risk factors in 440 impo-
tent men. Lancet 1985, 322:181.

6. Azadzoi K, Siroki M, Goldstein |. Study of eticlogic
relationship of arterial atherosclerosis to corporeal
veno-occlusive dysfunction in the rabbit. J Urol
1996, 155:1795.

7. Montorsi P, Montorsi F, Schulman C. Is erectile
dysfunction the "tip of the iceberg" of a systemic
vascular disorder? Eur Uro/ 2003, 44:352.

8. Saenz de Tejada |, Emmick J., Angiin G. et al.
Anatomy, physiology and pathophysiology of ED.

All correspondence to be sent to:

10.

12.

13.

14,

15.

16.

20.

In: Jardin A.(Ed): Erectile Dysfunction. Plymouth,
UK:Health Publication Ltd., 2000, pp. 65 — 102.

Greenstein A, Chen J, Miller H et al. Does severity
of ischemic coronary disease correlate with erec-
tile dysfunction? Int J Impot Res 1997, 9:123.

Montorsi F, Briganti A. Salonia A et al. Erectile
dysfunction prevalence time of onset and associa-
tion with risk factors in 300 consecutive patients
with acute chest pain and angiographically docu-
mented coronary artery disease. Eur Urol 2003,
44:360.

Little W, Constantinescu M, Applegate R et al. Can
coronary angiography predict the site of a subse-
quent myocardial infarction in patients with mild-to-
moderate artery disease? Circulation 1988,
78:1157.

Roumeguére T, Wespes E, Carpentier Y, Hoff-
mann P, Schulman C. Erectile dysfunction is asso-
ciated with a high prevalence of hyperlipidemia
and coronary heart disease risk. Eur Urol 2003,
44:355.

Azadzoi K, Saenz de Tejada |. Hypercholes-
terolemia impairs endothelium-dependent relaxa-
tion of rabbit corpus cavernosum smooth muscle. J
Urol 1991, 146:238.

Burchardt M, Burchardt T, Baer L et al. Hyperten-
sion is associated with severe erectile dysfunction.
J Urol 2000, 164:1188.

Kawanashi Y, Lee K, Kumura K et al. Screening of
ischemic heart disease with cavernous artery
blood flow in erectile dysfunctional patients. Int J
Impot Res 2001, 13:100.

Sairam K, Kulinskaya E, Boustead GB, Hanbury
DC, McNicholas TA. Prevalence of undiagnosed
diabetes mellitus in male erectile dysfunction. BJU
Int 2001, 88:68.

Blumentals W, Gomez-Caminero A, Joo S, Van-
nappagari V. Is erectile dystunction predictive of
peripheral vascular disease? The Aging Male
2003, 6:217.

Kirby M, Jackson G, Betteridge J, Friedly K. Is
erectile dysfunction a marker for cardiovascular
disease? Int J Clin Pract 1999, 55:614.

Levine L, Kloner R. Importance of asking ques-
tions about erectile dysfunction, Am J Cardiol
2000, 86:1210.

Rakhit RD, Marber MS. Nitric oxide: an emerging
rale in cardioprotection. Heart 2001, 86:368.

Thierry Roumeguere, M.D.; Department of Urology, Erasme Hospital; 808 Route de Lennik; 1070

Brussels; Belgium

E-mail: thierry.roumeguere @uib.ac.be



