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Hypertension is a growing global problem and is
responsible for considerable morbidity and mortal-
ity. Newer insights into the diagnosis and treatment
have heralded a new chapter and instilled a fresh
lease of life into the overall management of this
ubiquitous condition. Despite this, recent studies
have still shown a poor rate of detection, treatment
and – more importantly – control to target blood
pressure (BP) levels.1 It is possible that some of these
patients have white coat hypertension and are
unnecessarily treated, and improvements in our
diagnostic algorithms for this condition may be
needed.2 Nonetheless, our efforts may not be
successful, if patients do not appreciate hypert-
ension as a disease entity and are unaware of their
BP targets, with knowledge particularly poor among
female patients, the elderly, those without any
college education or without a documented history
of hypertension and those with known diabetes.3

Perhaps we are chasing a moving target. We no
longer advise to just target ‘cutoff’ levels to treat BP –
after all, hypertension is not a ‘yes/no’ phenomenon,
but a graded continuous relation between stroke and
coronary risk – but take a more holistic approach to
cardiovascular risk assessment, and management.4

The implications of risk scoring, by changing from
coronary heart disease (CHD) to cardiovascular
disease (CVD) risk-based guidelines in different
ethnic groups has recently been studied,5 culminat-
ing with the publication of a re-calibrated Framing-
ham risk score to produce a web-based tool for
estimating the 10-year risk of CHD and CVD in
British UK black and minority ethnic groups.6 This
pragmatic web-based risk calculator (ETHRISK,
available at http://www.epi.bris.ac.uk/CVDethrisk/)
allows 10-year risks to be estimated in routine

primary care settings, for relevant risk factor and
ethnic group combinations.

For the sake of uniformity, hypertension manage-
ment guidelines have been formulated for the
benefit of all and sundry. The 2004 British Hyper-
tension Society (BHS) published guidelines7 were
an able effort, and provided recommendations on
lifestyle modification, BP drug treatments (based on
the AB/CD algorithm) and target BP levels for both
diabetics and non-diabetics, as well as aspirin and
statin usage.

Following BHS-IV, newer evidence has come
forth, with significant changes in our approach to
hypertension, necessitating revision of the AB/CD
algorithm, given the recent trial evidence – such as
that from LIFE (Losartan Intervention For End Point
reduction in hypertension study)8 and Anglo-Scan-
dinavian Cardiac Outcomes Trial-Blood Pressure
Lowering Arm (ASCOT-BPLA).9 The AB/CD treat-
ment algorithm is now superseded by the new A/CD
algorithm (Figure 1), as recommended in the joint
National Institute of Health and Clinical Excellence
(NICE) and BHS guidelines (issued on 28 June 2006,
available at http://www.nice.org.uk/page.aspx?o¼
CG34). In the recent head-to-head clinical trials,
beta-blockers were less effective than comparator
drugs at reducing major cardiovascular events,
particularly stroke. Beta-blockers were also less
effective than an angiotensin-converting enzyme
(ACE) inhibitor or a calcium channel blocker at
reducing new onset diabetes. Thus, beta-blockers
are not ideal as first-line monotherapy in uncompli-
cated essential hypertension and should only be
used in the presence of associated heart disease, for
example, atrial fibrillation, left ventricular systolic
dysfunction and angina, etc. Calcium-channel
blockers or thiazide-type diuretics were still con-
sidered to be the most likely drugs to confer benefit
as first-line agents for most patients aged 55 years or
older. In people younger than 55 years, initial
therapy with an ACE inhibitor (or angiotensinPublished online 24 August 2006
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receptor blocker (ARB)) was considered better than
initial therapy with a calcium-channel blocker or a
thiazide-type diuretic. When using more than one
drug, adding an ACE inhibitor to a calcium-channel
blocker or a diuretic (or vice versa) was recom-
mended as a logical combination, as commonly
done in clinical trials.

The many substudies from large clinical trials,
such as the LIFE trial.8 have also demonstrated
a greater reduction in hypertensive target organ
damage with losartan compared to atenolol, for
example, left ventricular hypertrophy (LVH) regres-
sion10 and reduction of microalbuminuria.11 Perhaps
more focus is needed on these surrogate end points,
given the close relationship of some indices of target
organ damage (e.g. LVH12) to complications of
hypertension, such as heart failure13 and atrial
fibrillation.14 What is very clear is that the renin–
angiotensin–aldosterone system (RAAS) is the ob-
vious therapeutic target in our management of these
common conditions.

Other evidence of target organ damage (or similar
surrogate indices) may provide useful guidance to
our management of hypertensive patients. Indeed,
24 h ambulatory BP measurement is a useful assess-
ment of ‘BP load’ and has been related to cardio-
vascular outcomes.15 Also, many patients with
essential hypertension have geometrical changes in
their left ventricular dimensions as well as structur-
al changes in their carotid arteries, in keeping with a
more ‘generalized’ concept of target organ damage in
hypertension, where present. For example, the
Assessment Prognostic Risk Observational Survey
(APROS) study verified significant association be-
tween carotid wall thickening and LVH, with
increased prevalence in the elderly with isolated
systolic hypertension and in patients with metabolic
risk factors.16 Among the available methods for
assessing carotid intima-media thickness (IMT),
the Max-IMT appears to be the best parameter for

predicting hypertensive target organ damage,
including microangiopathy.17 More subtle changes
in cardiac function (especially in diastolic function)
can reflect early hypertensive heart disease, and
sensitive techniques such as tissue Doppler imaging
in patients with essential hypertension may
help.18,19

Another surrogate index of hypertensive target
organ damage may be central artery (aortic) stiffness.
The latter is thought to be an independent predictor
of hypertension in non-hypertensive subjects, and
the Conduit Artery Function Evaluation (CAFE)
study found that antihypertensive drugs can have
substantially different effects on central aortic
pressures and haemodynamic despite a similar
impact on brachial BPs.20 Interestingly, central
aortic pulse pressure may be a determinant of
clinical outcomes, and Williams et al.20 even suggest
that the differences in central aortic pressures may
be a potential mechanism to explain the different
clinical outcomes between the two treatment arms
in ASCOT-BPLA. As measurement of central artery
stiffness may sometimes be difficult, Sugawara
et al.21 reported that the brachial-ankle pulse wave
velocity index may be an alternative measure of
central artery stiffness.

Microalbuminuria is long recognized as a marker
for cardiovascular risk and declining kidney func-
tion in hypertension. Agents that block the RAAS
reduce proteinuria and microalbuminuria, lower BP
and slow the progression of proteinuric kidney
disease, and the use of ACE inhibitor/ARB
combination therapy in hypertensive kidney disease
may be one therapeutic option.22,23 In contrast to
microalbuminuria, the role of serum uric acid in
the context of adverse cardiovascular events in
hypertensive subjects is more controversial.
Indeed, Tsioufis et al.24 demonstrate that that
serum uric acid levels were linked to high BPs, but
there was discrepancy in relation to other indices

Abbreviations:
A = ACE inhibitor
(consider angiotensin-II receptor
antagonist if ACE intolerant)
C = calcium-channel blocker
D = thiazide-type diuretic
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Figure 1 Choosing drugs for patients newly diagnosed with hypertension: the BHS/NICE algorithms (see text for website).
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of target organ damage, such as LVH and micro-
albuminuria.

With the attention to target organ damage or
surrogates of hypertensive heart disease, we should
not neglect ancillary therapeutic strategies, such as
statins and antiplatelet therapy. Statins have a track
record of cardiovascular protection, and interest has
been directed to its possible effect on BP.25,26 Indeed,
contrasting effects have been shown with the
(controversial) suggestion by Wierzbicki25 that sta-
tins may reduce BP only provided that low-density
lipoprotein cholesterol is reduced by 50% or
o2 mmol/l, and that these effects may be better
demonstrated in lower risk primary prevention
populations where endothelial function is easier to
normalize. In one study, for example, statin use by
hyperlipidaemic hypertensive patients was asso-
ciated with a significant reduction in aortic stiffness
without any marked effect on BP.27

Aspirin therapy in hypertension has always
attracted controversy, and a Cochrane systematic
review28 on this topic concluded that for primary
prevention in patients with elevated BP, antiplatelet
therapy cannot be recommended as the magnitude
of benefit, a reduction in myocardial infarction, was
negated by a harm of similar magnitude, with an
increase in major haemorrhage. For secondary
prevention in patients with elevated BP, antiplatelet
therapy is recommended because the magnitude of
the absolute benefit is many times greater. Perhaps
the ancillary benefits of aspirin may be more
beneficial, with reported effects on improved en-
dothelial function and (more controversially) even
a small BP lowering effect.29

The holistic management of hypertension should
not neglect non-pharmacological measures. The
relationship of BP to macronutrients has been
extensively investigated in INTERMAP (the Interna-
tional study of macro-and micronutrients and BP),
and the data tables from this study have been
summarized in this journal.30 The Dietary Ap-
proaches to Stop Hypertension (DASH) diet, which
is low in saturated and total fat, is additive to other
multicomponent lifestyle interventions in reducing
BP.32 The reduction of sodium intake to o100 mmol/
day further enhances the effects of the DASH diet
and has a beneficial effect on systolic BP. Indeed, a
moderate increase of calcium and potassium intake
in children with salt sensitivity, through interaction
with sodium, can promote urinary sodium excretion
and may contribute to the prevention of hyperten-
sion.32 The observation that the relation of salt
intake and BP may be mediated via endothelial
nitric oxide synthase polymorphism and nitric
oxide production is an intriguing one, and merits
further study on the relationship of salt to endothe-
lial (dys)function in hypertension.33

Where are we now in relation to improving the
clinical management of human hypertension? As
evident from the (selective) overview above, a lot
has happened in the last few years, changing from

our move to a more holistic approach to cardiovas-
cular risk assessment, and the AB/CD to A/CD
change. There is also increasing recognition of the
role for lifestyle measures and of the need for drugs
such as statins and aspirin for cardiovascular
prevention. Some indices of target organ damage
and surrogate markers are clearly more useful than
others, but how these complement clinical assess-
ment and our management of hypertension merits
further study.
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