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I their report, London et al1 compared, in elderly
subjects with hypertension, the long-acting diuretic
compound indapamide 1.5 mg sustained-release

(SR) with placebo, as well as with the AT1receptor blocker
candesartan and with the calcium entry blocker amlodip-
ine. Most of the results were focused on subjects with
isolated systolic hypertension in whom the three active
treatments produced the same brachial systolic blood pres-
sure (SBP) reduction by comparison with placebo but that
differed markedly in their effectiveness in regard to dia-
stolic blood pressure (DBP). Whereas candesartan and
amlodipine reduced DBP, this reduction was not observed
with indapamide SR, resulting, exclusively in this latter
group, in a selective reduction of brachial pulse pressure
(PP). The finding was observed regardless of whether
conventional or ambulatory blood pressure (BP) measure-
ments were performed. The investigators presented their
results in terms of improvement of cardiovascular risk but
poorly mentioned the possible pathophysiologic mecha-
nisms linked to their findings, as well as the corresponding
findings in cardiovascular pharmacology.

Along the study, only brachial BP, and not aortic or
carotid BP, was measured. The point is important to con-
sider. It is well established that as a consequence of
propagation of pressure wave and resulting wave reflec-
tions, SBP and PP are significantly higher in peripheral
than in central arteries, whereas DBP and mean arterial
pressure are nearly the same along the arterial tree.2,3 The
difference approximates 11 to 14 mm Hg. Thus, in the
study of London et al,1 as in other published data in the
literature,3–5 aortic or carotid SBP and PP might have been
modified differently by comparison with brachial SBP or
PP, and this difference might be largely influenced by the
mechanism of action each of the three drugs studied. For
instance, as a possible consequence of hypovolemia and
reduced stroke volume, the diuretic indapamide might
have preferentially decreased central SBP and PP, and
even to a larger extent than brachial SBP and PP. In a
recent double-blind cross-over study, Morgan et al5

showed that a selective reduction of central SBP and PP,
by comparison with reduction of brachial SBP and PP, was
observed preferentially with use of angiotensin converting
enzyme inhibitors, and mainly when these agents were
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compared to �-blocking drugs (which were not evaluated
in the London et al study).4,5 In fact, the diuretic com-
pound indapamide SR produced only a reduction of bra-
chial SBP but no change of DBP, thus causing a selective
reduction of PP by comparison with the other antihyper-
tensive agents. This hemodynamic profile is particularly
observed with drugs affecting mainly arterial stiffness or
wave reflections or a combination of both factors. In any
case this effect can be caused by a reduction of stroke
volume as a consequence of salt and water depletion,
which, by definition, will cause a decrease of both brachial
SBP and DBP. Clearly with the angiotensin enzyme in-
hibitor and the calcium blocker used in the study of
London et al,1 this property was attenuated or even had
disappeared by comparison with indapamide SR. Finally,
in this trial a clear confirmation of the differential effects of
the studied antihypertensive agents is needed. The study
should have included measurements of aortic stiffness and
carotid wave reflections.

Although poorly studied in the literature in terms of
cardiovascular pharmacology, the diuretic compounds are
currently the principal agents susceptible to reduce selec-
tively SBP and PP in elderly individuals with long-term
treatment for hypertension.6 The mechanism of action of
these agents, which is classically described as limited to
sodium and water balance and arteriolar reactivity, has
never been the object of clear-cut investigations focused
on human large arteries. However numerous animal stud-
ies have shown the effects of sodium intake and diuretic
compounds on the structure and function of hypertensive
small and large arteries. Increased sodium intake in rats
attenuates the mechanisms of myogenic tone and endothe-
lium-dependent flow dilatation at the site of small mesen-
teric arteries.7 Diuretics, in turn, might have opposite
effects.7 On the other hand proteoglycans located within
the arterial wall has, as a major property, the ability to bind
sodium ions. In the presence of high sodium intake this
finding may be associated with increased arterial stiffness,
which may be reversed by indapamide.8 Sodium excess in
hypertensive animals is usually associated with a changed
phenotype of smooth-muscle cells, mainly caused by an
increase in their secretory properties with resulting colla-
gen accumulation.9 On the contrary indapamide is able to

Address correspondence and reprint requests to Prof. Michel Safar,
Centre de Diagnostic, Hôtel-Dieu, 1, place du Parvis Notre-Dame, 75181

Paris Cedex 04, France; e-mail: michel.safar@htd.ap-hop-paris.fr

© 2006 by the American Journal of Hypertension, Ltd.
Published by Elsevier Inc.



9AJH–January 2006–VOL. 19, NO. 1 EDITORIAL
D

ow
nloaded from

 https://academ
ic
reduce the amount of collagen of large vessels.8 Finally, in
many animal models of hypertension the indapamide com-
pound has been shown to reduce arterial stiffness indepen-
dently of MBP.9 At the exception of aldosterone
antagonists, indapamide is the diuretic compound with
which the structural changes of the vessel wall have been
mostly investigated, either alone or in association with
angiotensin-converting enzyme inhibition.9

In conclusion, studies involving cardiovascular epide-
miology have recently emphasized the interest of diuretics
in the long-term treatment of hypertension, as wall as the
major interest of their use with low doses.4,6,10 The mod-
ern aspects of their arterial properties remain to be estab-
lished with more details in long-term follow-up, mainly in
elderly patients.
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