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A b s t r a c t

Several primary and secondary prevention studies have shown that statin 
(HMG-CoA reductase inhibitors) interventions have an effect on both cardio-
and cerebrovascular events, regardless of blood pressure status. In hypertensive
patients, studies have shown that primary intervention with statin treatment
significantly reduces the risk of both cardio- and cerebrovascular diseases and
even death, even though cholesterol levels were considered to be within the
normal range. This was particularly so in patients with both hypertension and
diabetes. Therefore hypertensive patients with established cardiovascular disease
or diabetes should be treated with statins as secondary prevention. Hypertensive
patients without overt cardiovascular disease should be considered for treatment
with statins if their risk of cardiovascular events is markedly elevated: The 2007
European Society of Hypertension and European Society of Cardiology guidelines
suggest intervening at the level of 20% risk over 10 years.

KKeeyy  wwoorrddss::  statin, hypertension, lipid lowering, cardiovascular disease, primary
prevention, secondary prevention.

Introduction

Cardiovascular diseases are among the most common causes of mortality
and morbidity worldwide, with hypertension, hypercholesterolaemia and
smoking being the major risk factors. In patients with hypertension, the most
important aim of treatment is to reduce the cardiovascular complications,
both by blood pressure lowering therapy and by treatment of other risk
factors. Several primary and secondary prevention studies have shown that
statin (HMG-CoA reductase inhibitors) interventions have an effect on both
cardio- and cerebrovascular events, regardless of blood pressure status. 
In the present review, the beneficial effects of statins both in secondary and
in primary prevention of patients with hypertension are discussed.

Benefits of statins in secondary prevention

Several randomized secondary and primary prevention trials have allowed
an analysis of the effect of lipid-lowering interventions with statins [1-3].
Although epidemiological data show serum cholesterol concentration to be
closely associated with coronary events but not with stroke [4], statins have
been shown to be effective in preventing both coronary and cerebrovascular
events, prevention of both outcomes being similar in hypertensives and
normotensives [1-3].
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In the largest randomized trial so far performed
with a statin, the Heart Protection Study [5],
administration of simvastatin to patients with
established cardiovascular disease markedly
reduced cardiac and cerebrovascular events
compared to placebo. The effects were manifest in
the hypertensive subpopulation (41% of the total
cohort) regardless of the type of antihypertensive
treatment employed. Similar results were obtained
with pravastatin in the elderly patients of the
PROSPER study [6], 62% of whom were
hypertensive. Effective prevention was also found
with another statin, atorvastatin, in patients with
a previous stroke [7].

The VALUE trial [8] of 15,245 hypertensive
patients with stable cardiac or peripheral vascular
disease, previous cerebral stroke, transient
ischaemic attacks or left ventricular hypertrophy,
with or without diabetes, demonstrated that
hypertensive patients with diabetes have greater
risk of myocardial infarction and congestive heart
failure than patients without diabetes. This result
was also seen among patients who developed
diabetes during the trial, emphasizing the
importance of treating such patients at an early
stage. Long-standing diabetes among hypertensive
patients had 2-fold increased risk of cardiac
mortality.

Therefore, for hypertensive patients up to the
age of at least 80 years with established
cardiovascular disease, the goal for total and LDL
serum cholesterol should be set at <4.5 mmol/L 
(174 mg/dL) and <2.5 mmol/L (97 mg/dL) respectively,
and lower goals may also be considered, i.e. <4.0
and <2 mmol/L (155 and 80 mg/dL). For
hypertensive patients with diabetes the aim for LDL
cholesterol levels should be as low as <1.8 mmol/L
(70 mg/dL) when treatment is given as secondary
prevention.

Benefits of statins in primary prevention 
in hypertensive patients

Two trials, ALLHAT and ASCOT, have evaluated
the benefits associated with the use of statins
specifically among patients with hypertension. In
ALLHAT, the administration of 40 mg/day of
pravastatin to 10,000 hypertensive patients (about
two thirds of whom had established vascular
disease) reduced serum total and LDL cholesterol
(by 11 and 17%, respectively) compared to usual
care, but had no significant effect on coronary heart
disease, stroke or all-cause mortality [9]. In contrast,
in ASCOT [10] administration of 10 mg/day of
atorvastatin in over 10,000 hypertensive patients
(ASCOT-LLA) (untreated BP >160/100 mmHg, treated
BP <140/90 mmHg) at intermediate cardiovascular
risk and with a serum total cholesterol <6.5 mmol/L
reduced serum total cholesterol and LDL cholesterol
by 19.9 and 28%, respectively, compared to placebo
(Figures 1 and 2). This was accompanied by
substantial benefits both with regard to fatal and
non-fatal myocardial infarction (primary endpoint,
36% reduction) (Figure 3) and stroke (27%
reduction). There were also significant reductions
in other secondary endpoints including total
cardiovascular events (21% reduction), total
coronary events (29% reduction) and the primary
endpoint excluding silent myocardial infarction
(38%). All-cause mortality was non-significantly
reduced by 13% (Figure 4). The blood pressure
control throughout the trial was similar in the
patients receiving atorvastatin compared to
placebo.

The lipid-lowering arm of the ASCOT study was
prematurely discontinued after 3.3 years’ follow-up
due to the highly significant reduction in the
primary end-point and stroke. The beneficial effect
seen in the ASCOT study as compared to the lack
of benefit reported in ALLHAT might depend on the
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FFiigguurree  11.. Total cholesterol reduction induced by
atorvastatin 10 mg vs. placebo in the ASCOT Study
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FFiigguurree  22..  LDL cholesterol reduction induced by
atorvastatin 10 mg vs. placebo in the ASCOT Study
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greater relative difference in total and LDL
cholesterol achieved among the actively treated
versus the control group.

The ASCOT study population was randomized
into one out of two antihypertensive regimens. The
first group received amlodipine with perindopril
added as required (amlodipine-based) and the
second group received atenolol with bendroflu-
methiazide added as required (atenolol-based).
Compared with placebo, allocation to atorvastatin
[11] reduced the relative risk of the primary endpoint
of non-fatal myocardial infarction plus fatal coronary
heart disease by 53% (p<0.0001) among those
allocated to the amlodipine-based regimen,
whereas it reduced the incidence of this outcome
by 16% (p: n.s) among those allocated to the
atenolol-based regimen (Figure 5). The difference
between these risk reductions with atorvastatin
was significant (test for heterogeneity p=0.025).
Allocation to atorvastatin reduced the relative risk
of total cardiovascular events and procedures by
27% (p<0.005) among those allocated to amlodipine
and by 15% (p: n.s) among patients allocated to
atenolol. The difference between these effects was
not significant (heterogeneity p=0.25) and was due
entirely to the observed differences in the primary
endpoint. There was no significant difference
(heterogeneity p=0.73) between the effects of
atorvastatin on non-fatal or fatal strokes among
those assigned amlodipine (p: n.s.) or atenolol 
(p: n.s.).

Benefits of statins in primary prevention 
in patients with both hypertension 
and diabetes

The ASCOT study included 2,532 patients with
hypertension and type 2 diabetes in the lipid-
lowering arm or in the statin part of the trial [12].
The outcome of these patients showed significant

reductions in major cardiovascular events and
procedures by 23% (p=0.04) in the group treated
with 10 mg atorvastatin compared to the placebo
group. This was similar to the proportional reduction
observed among participants in the same trial
without diabetes, but given that diabetic patients
are at a higher absolute risk of cardiovascular
events than those without diabetes, the absolute
benefit of the lipid-lowering intervention was even
greater for the diabetic sub-population. There were
also fewer fatal and non-fatal coronary myocardial
infarctions (16%, p=0.25) and strokes (33%, p=0.1)
although statistically not significantly reduced
compared to placebo. The lack of statistical power
may be due to the fact that the study was not
designed to exclusively treat diabetic patients and
hence the number of participants in this sub-
population was limited. The prescription of open-
labelled statin (14% of the patients in the diabetic
sub-group vs. 9% for the whole ASCOT-LLA) and the
relatively short follow-up time may have contributed
to the insignificant results.

In the CARDS study [13] 2,838 patients with
type 2 diabetes with no history of cardiovascular
disease and at least one additional risk factor
were randomized to treatment with 10 mg
atorvastatin or placebo to assess the effectiveness
of statin therapy versus placebo. Almost all (84%
of the participants) had hypertension as a risk
factor alone or as one of several risk factors. All
had fasting LDL and triglycerides below 4.14 and
6.78 mmol/L respectively. Allocation to atorvastatin
was associated with a 36% reduction in incidence
of acute coronary events, 31% reduction in
coronary revascularisation events and 48%
reduction in stroke. There was also a 27% fall in
all-cause mortality in patients allocated to atorva-
statin. This study was prematurely discontinued
because the pre-specified early stopping rule for
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FFiigguurree  33..  Kaplan-Meier curves showing 36%
reduction in the primary endpoint of myocardial
infarction or fatal coronary heart disease of
treatment with atorvastatin 10 mg vs. placebo
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FFiigguurree  44..  Point estimates and confidence intervals
regarding atorvastatin vs. placebo for all pre-specified
endpoints in the lipid-lowering arm in the ASCOT Study
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efficiency had been met. The investigators
concluded that the debate in the future should
focus on whether any diabetic patients can be
identified as being at sufficiently low risk to
withhold statin treatment.

Discussion

According to the results in several randomized
clinical trials [1-7], patients with established
cardiovascular disease will benefit from statin
treatment. In view of the results of the ASCOT
study [10] it seems reasonable to consider statin
therapy in hypertensive patients aged less than 
80 years who have an estimated 10-year risk of
cardiovascular disease ≥20% or of cardiovascular
death (based on the SCORE model) of 5% or more.
There are reports that the benefits of statin
administration in hypertensive patients may
include some blood pressure reduction [14],

although in the ASCOT [10] and the PHYLLIS [15]
studies, addition of statin to antihypertensive
treatment was not accompanied by further blood
pressure lowering effect. Target levels should be 
a serum total and LDL cholesterol of respectively 
<4.5 mmol/L (174 mg/dL) and <2.5 mmol/L (97 mg/dL)
and among diabetic patients with established
cardiovascular disease: <4.5 mmol/L (174 mg/dL)
and <1.8 mmol/L (70 mg/dL) respectively. The
majority of patients will reach these targets using
a statin at appropriate doses in combination with
non-pharmacological measures. For patients who
do not reach targets or whose HDL cholesterol or
triglyceride levels remain abnormal (e.g. <1.0 mmol/L
or >2.3 mmol/L, respectively), and addition of
ezetimibe [16] or other therapies as well as referral
to a specialist service may be indicated. The
apparent interaction between atorvastatin and the
two antihypertensive regimens used in ASCOT in
the prevention of coronary events could have
important implications for primary prevention
strategies in hypertensive patients. According to
the CARDS study [13] it is reasonable to consider
statin therapy in all diabetic patients whether they
are normo- or hypertensive with total cholesterol
>3.5 mmol/L (135 mg/dL).

Recommendations in the 2007 Guidelines for the
Management of Arterial Hypertension [17] and in
the 2007 Guidelines on Diabetes and Cardiovascular
Disease [18] are summarized in the accompanying
Table I.
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TTaabbllee  II..  Summary of ESH-ESC 2007 hypertension
guidelines and ESC-EASD 2007 guidelines on diabetes
and cardiovascular disease: position statement
regarding treatment with lipid-lowering agents

• All hypertensive patients with established 
cardiovascular disease should be considered for statin 
therapy aiming at serum total and LDL cholesterol 
levels of, respectively, <4.5 mmol/L (174 mg/dL) 
and <2.5 mmol/L (97 mg/dL), even lower if possible.

• Hypertensive patients without overt cardiovascular 
disease but with high cardiovascular risk (≥20% risk 
of events in 10 years) should also be considered 
for statin treatment even if their baseline total 
and LDL serum cholesterol levels are not elevated.

• Diabetic patients with or without cardiovascular disease  
should be considered for statin treatment with the goal 
for total and LDL cholesterol of <4.5 mmol/L (174 mg/dL) 
and <1.8 mmol/L (70 mg/dL), respectively.
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