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Intermittent claudication of the lower limbs is the most
common clinical manifestation of peripheral artery disease
(PAD). Intermittent claudication often devalues the quality
of life of those suffering from it. However, much less wide-
ly known is the fact that it also carries a very high risk for
cardiovascular morbidity and mortality. Conversely, hyper-
tension is also a risk factor for vascular disorders, including
PAD. There is no consensus yet on the specific treatment of
hypertension in PAD because of the limited number of con-
trolled studies on antihypertensive therapy in such a specific
PAD population [1]. The approach to this clinical problem
will be outlined in this short review.

Epidemiology
The prevalence of intermittent claudication in males is ap-
proximately 1.5% in those below 50 years of age and reach-
es 4% to 5% in those above 50. In females the prevalence
is lower in those below 50 but, contrary to common belief,
it is as high as in males of over 60 [2]. The prevalence of
asymptomatic PAD is approximately twice that of claudica-
tion, as at least half to two thirds of individuals with PAD
are asymptomatic or have atypical limb exertional symp-
toms.

The clinical problem
The clinical syndrome of intermittent claudication has
taken on a new dimension as it has become clear that,
beside the symptoms of aching pain in the legs during
exercise, these patients are carrying an increased risk of
cardiovascular morbidity and mortality. PAD has there-
fore become an important marker of systemic athe-
rosclerosis [3].

The most potent risk factors for PAD comprise age,
smoking and obesity. There is a striking association be-
tween diabetes mellitus and atherosclerotic vascular dis-
ease. Additional risk factors are hyperlipidaemia, hyperten-
sion and elevated plasma homocysteine [4–5].

Hypertension is associated with the development of
atherosclerosis, particularly in the coronary and cerebral
circulation, as well as with a twofold to threefold increase in
the risk of claudication [4–5]. Conversely, PAD patients are
faced with a significantly increased prevalence of hyper-
tension.

These data show that PAD and hypertension are very
often linked to each other, which not only greatly increases
total CV risk but also represents a new challenge for treat-
ing both conditions in the same patient.

Treatment of hypertension and of intermittent
claudication
Treatment should focus on improving the local symptoms
in the legs, on controlling blood pressure and on decreas-

ing total CV risk. For local symptoms the general rules
concerning lifestyle adaptation remain the same: regular
exercise and cessation of smoking [6]. The two most ac-
cepted drugs for increasing claudication distance are naft-
idrofuryl [7], which also improves the quality of life [8],
and cilostazol, a phosphodiesterase inhibitor, more often
used in the USA and Japan [9].

There is no convincing evidence of any superiority of
one hypertensive drug over another in improving claudica-
tion distance. Neither is there any convincing proof that
better blood pressure control can be obtained with one
specific antihypertensive drug compared to another. Slight-
ly better results are obtained by ACE inhibitors; in some
studies an increase in muscle blood flow has been shown;
ACE inhibition has also been shown to be accompanied by
a limited increase in walking distance [1, 10]. Contrary to
common belief, there is no deleterious effect of beta-block-
ing agents on walking distance [11, 12]. An interesting
feature has also arisen from studies with moxonidine,
a newer drug in the class of central antihypertensive drugs;
this drug has been shown to increase insulin sensitivity
[13], an appealing factor in view of the fact that many PAD
patients have an increased insulin resistance. This could be
a very helpful application in patients with metabolic syn-
drome, as have many PAD patients.

The level to which blood pressure should be de-
creased in PAD patients with hypertension has not been
fully clarified. Guidelines [14] recommend that in patients
with diabetes associated with hypertension values of 130/
/80 mm Hg or lower should be obtained instead of the
regular 140/90 mm Hg; epidemiological data have shown
that in PAD the risk is almost as high as in diabetes;
therefore, it seems logical to aim at the same target val-
ues for blood pressure in patients with hypertension and
PAD as for diabetics; however, this issue should be further
clarified, as it has not been sufficiently addressed in the
literature.

In many PAD patients there are abnormalities in other
vessels, such as the arm arteries, causing difficulties in
blood pressure measurement. Therefore careful repeated
measurement of blood pressure on both arms is essential.
The estimation of a long-term prognosis can be improved
upon in such high-risk patients by 24-hour ambulatory re-
cordings [15].

Control of cardiovascular risk
Besides blood pressure control, all efforts should be direct-
ed toward decreasing total cardiovascular risk. Antiplatelet
drugs such as aspirin or clopidogrel should be adminis-
tered in all PAD patients [6, 9]; as mentioned above, ACE
inhibitors have, in a number of studies, been shown to
improve claudication distance as well as favourably con-
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trolling blood pressure. However, information emerging
from the HOPE study has shown that the ACE inhibitor
ramipril could also significantly decrease cardiovascular
morbidity and mortality in high risk patients [16]. More-
over, the Heart Protection Study (HPS) has convincingly
shown that statins are capable of significantly decreasing
such risk in this type of patient [17]. This total approach
(antiplatelet drugs, statins, ACE inhibitors) obviously re-
quires the use of several drugs besides those necessary for
controlling elevated blood pressure; all efforts should
therefore be made to improve the compliance of patients
to such a treatment regime. Furthermore, cost calculations
should be made to see whether the costs of such an ap-
proach would outweigh the benefits of controlling the
greatly increased risk in these patients.

Conclusion (Table 1)
In PAD patients with hypertension the total CV risk is sub-
stantially increased. All efforts should be made to control
blood pressure to at least 140/90 mm Hg or even lower, as

in diabetic patients. This can be achieved by all antihyper-
tensive drugs; only ACE inhibitors seem to have, besides
their blood pressure lowering properties, a slightly more
favourable effect on claudication distance than the other
antihypertensives. However, the most important measures
will aim at decreasing total CV risk; this can be achieved by
adding to the antihypertensive treatment antiplatelet
drugs, ACE inhibitors and statins.

Table 1. Summary box: Treatment of hypertension in PAD
patients

PAD carries an elevated risk of CV morbidity and mortality

Hypertension further increases the risk in PAD patients

Effective control of BP is more important than the choice of
specific antihypertensive drug

The management of total CV risk by antiplatelet drugs,
ACE inhibitors and statins is essential




