Introduction
While cardiovascular disease remains the most common cause of

death and disability in older adults, proven preventive strategies
are now available which show significant reductions in both
morbidity and mortality. Advancing age is one of the strongest
risk factors for cardiovascular events in our population.

In addition, other risk factors such as hypertension,
hyperlipidaemia, diabetes, obesity and sedentary lifestyle are more
common in older age groups. Hence, older populations have a
higher incidence of stroke and coronary events and warrant
appropriate management of their global cardiovascular risk.

Blood pressure management

An increase in blood pressure was once considered a part of
the normal ageing process. It is now recognised that
elevations in blood pressure, particularly systolic and pulse
pressure, are associated with an increase in cardiovascular
event rates. Numerous studies of both primary and secondary
prevention demonstrate that cardiovascular protection can be
achieved by treatment based on a variety of different
antihypertensive drug classes, i.e. diuretics, beta-blockers,
calcium antagonists, angiotensin-converting enzyme (ACE)
inhibitors and angiotensin II antagonists. This would suggest
that the protection is largely due to blood pressure lowering
as opposed to drug class.

Treatment of isolated systolic hypertension with a diuretic
led to reductions in cardiovascular events in the Systolic
Hypertension in the Elderly Program (SHEP) Cooperative
Research Group. Data from the Systolic Hypertension in
Europe study (Syst-Eur) provided evidence that blood
pressure control with a calcium antagonist reduced the
incidence of dementia. The ALLHAT study involved
hypertensive patients with at least one other cardiovascular
risk factor. When the primary outcome was considered,
diuretic-based therapy was of similar efficacy to either therapy
with a calcium channel blocker or an ACE inhibitor. The
SCOPE study, which compared treatment regimes with and
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without the angiotensin receptor antagonist candesartan,
showed a reduction in non-fatal strokes in hypertensive
patients aged 70 years or older.

The PROGRESS study looked at secondary prevention.
Patients with a previous history of stroke or transient
ischaemic attack (TIA) were randomly allocated to perindopril
4mg =+ indapamide 2.5mg versus placebo, regardless of
whether there was a history of hypertension or not. When
given together, this combination reduced the risk of fatal and
non-fatal stroke in both normotensive and hypertensive
patients. There was also a significant reduction in major
coronary events (26%) and the development of heart failure
(26%) in these patients.

To date, the majority of blood pressure studies have used
clinic blood pressure measurement (CBPM) to guide
management. There is considerable evidence that ambulatory
blood pressure monitoring (ABPM) may be a better predictor
of outcome and correlate closer to target organ damage than
CBPM. In particular, it seems that night-time blood pressure is
the strongest predictor of cardiovascular outcome. Abnormal
circadian blood pressure profiles such as reduced nocturnal
fall, also referred to as ‘non-dipping’, are now accepted to
increase cardiovascular risk. Recently, a Japanese group
showed the association of stroke risk and greater early
morning blood pressure surge in elderly hypertensive
individuals. For these reasons, ABPM is useful in the risk
stratification of high risk patients. Furthermore, the prevalence
of ‘white coat’ hypertension increases with age, with ABPM
being the only reliable means for its detection. It would seem
that ABPM is particularly useful in the older person where
there is sometimes understandable concern with regard to
commencing and up-titrating antihypertensive medication.

The target blood pressure in older adults is the same as for
younger adults and should follow the recently published
hypertension guidelines. There is, in fact, a greater benefit with
regards to event reduction in treating older individuals with
hypertension compared to younger age groups. Doses of
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medications may need to be adjusted for reduced renal
function and postural symptoms, both of which increase with
age. Concerns that lowering diastolic pressure below 80mmHg
might provoke myocardial infarction (MI) in elderly patients
have not been substantiated by data from trials. At present, there
are no data showing that treatment decreases cardiovascular
mortality above the age of 80 years; however, studies are
ongoing. Diagnosis and treatment of raised blood pressure in
older individuals require special consideration of the presence
and extent of other risk factors, end-organ damage, co-existing
diseases and their treatment, general health and frailty, as well as
the presence and impact of cognitive impairment.

Hyperlipidaemia

In older people, the relative risk of coronary heart disease
(CHD) conferred by raised cholesterol is only moderate or
mild; however, the attributable risk is high. This is because the
prevalence of CHD is much higher in the older compared to
younger groups. A high cholesterol level leads to more
cardiovascular events in older people and therefore the need to
treat also exists in this age group. However, evidence in
primary prevention is limited. It is important to consider
biological age rather than chronological age when considering
treatment and the target lipid levels in the elderly are currently
those used for the general adult population.

The principal secondary prevention trials — 4S, CARE and
LIPID — enrolled patients to a maximum age of 75 years.
Patients aged >65 years had similar benefits compared to
younger patients. The Heart Protection Study (HPS) enrolled
patients aged 40-80 years with vascular disease and/or diabetes
and a total cholesterol (TC) >3.5mmol/l in whom there was
uncertainty whether cholesterol lowering was indicated.
Patients were randomised to treatment with simvastatin 40mg
daily or placebo and followed for five years. Simvastatin
reduced cardiovascular mortality by 17%. The benefits were
similar for patients aged <65, 65-70 and >70 years. The 1,263
patients aged 75-80 years at entry and hence aged 80-85 years
at the end of the study derived an equivalent reduction in
major vascular events of about 25% relative risk reduction.
HPS suggests that all patients with a history of coronary
disease, other occlusive arterial disease or diabetes benefit
from statin therapy with simvastatin 40mg regardless of age,
gender or baseline lipid parameters.

The PROSPER trial was designed to examine the hypothesis
that pravastatin  would reduce cardiovascular and
cerebrovascular events in older subjects with existing vascular
disease or at high risk of developing the condition. A total of
5,804 elderly men (n=2,804) and women (n=3,000) aged 70-
82 years with total plasma cholesterol of 4.0-9.0mmol/l,
triglycerides <6mmol/l and good cognitive function were
recruited by community screening in the environs of Glasgow,
Leiden and Cork. Participants were randomised to receive

pravastatin 40mg/day or matching placebo, with an average
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follow up of 3.2 years. The primary outcome measure, which
was the combined endpoint of CHD death, non-fatal MI and
fatal plus non-fatal stroke, was reduced by 15% (hazard ratio
0.85, 95% confidence interval [CI] 0.74-0.97, p=0.014).
Stroke risk was unaffected (1.03, 0.81-1.31, p=0.8), but the
hazard ratio for TIA was 0.75 (0.55-1.00, p=0.051). New
cancer diagnoses were more frequent on pravastatin than on
placebo (1.25, 1.04-1.51, p=0.020). However, incorporation
of this finding in a meta-analysis of all pravastatin and all statin
trials showed no overall increase in cancer risk. Mortality from
coronary disease fell by 24% (p=0.043) in the pravastatin
group. Pravastatin had no significant effect on cognitive
function or disability.

The ALLHAT-LLT, a sub-study of ALLHAT, randomised
10,355 people aged 55 years or older with low-density
lipoprotein  (LDL) cholesterol 3-4.725mmol/l (or 2.5-
3.25mmol/l if known cardiovascular disease) to pravastatin
40mg/day (n=5,170) or usual care (n=5,185). Mean age was 66
years and mean follow up was 4.8 years. There was no
significant difference in the primary outcome of all-cause
mortality or the secondary outcomes of non-fatal MI or fatal
CHD events, cause-specific mortality including CHD and stroke,
or cancer. TC levels were reduced by 17% with pravastatin and
by 8% with usual care. During the trial, 32% of the usual care
participants and 29% without CHD started taking lipid-
lowering drugs. The modest TC reductions between the study
groups and the high use of non-study statin in the usual care
group probably accounts for the negative results of the trial.

In summary, therefore, a growing body of clinical trials
evidence supports the use of statins for lipid lowering in
elderly patients to age 80-85 years, with either clinical vascular
disease (coronary, cerebrovascular or peripheral arterial) or
with diabetes. In light of the HPS, statin therapy should be
considered in these higher risk patients regardless of their LDL
cholesterol level provided the patients do not have significant
co-morbidities that would be expected to limit their lifespan to
less than the expected window of benefit.

Smoking cessation

Advanced age does not diminish the benefits of smoking
cessation. In those with cardiovascular disease who quit
smoking, there is a 25-50% mortality reduction. Almost 50%
of this benefit accrues in the first year of cessation. Smoking
cessation benefits blood pressure control and lipid profile.
Both nicotine replacement therapy and other pharmacological
agents are safe in patients with cardiovascular disease,
including older people. Stopping smoking also has beneficial
effects on non-cardiovascular morbidity and mortality.

Diabetes mellitus

Diabetes confers a significant risk for cardiovascular disease
and the prevalence of diabetes rises in older people. A seven-
year follow up of 2,432 patients aged 45-64 years, hence with
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follow up to age 71 years, highlighted the high risk that type 2
diabetes impatrts for the development of macrovascular disease:
CHD, cerebrovascular disease and peripheral vascular disease.
Prevention of macrovascular complications requires aggressive
control of risk factors, particularly hypertension and
dyslipidaemia. The evidence of benefit in the older patient is
well supported by published data. Prevention of microvascular
complications such as nephropathy, retinopathy and
neuropathy may be achieved not only from blood pressure
control but also from tight glycaemic control.

The evidence for benefit in the older person beyond age 75
years is limited. The hazards of hypoglycaemia in the older
patients merit a cautious approach with regard to tight control
in those with advanced diabetes, life-limiting co-morbid illness

and cognitive or functional impairment.

Antiplatelet therapy
Aspirin (75-150mg/day) has been shown to have significant
benefit for patients at high risk of cardiovascular disease,
particularly in secondary prevention, although blood pressure
should be tightly controlled to minimise the risk of
haemorrhagic stroke. It must be recognised, however, that the
benefits of aspirin are not clear in older patients (>70 years)
with no previous cardiovascular events who, due to age, remain
at risk of cardiovascular disease. The risks associated with
gastrointestinal and cerebral bleeding in older patients may
offset any cardiovascular protection benefits.

Alternative or additional antithrombotic therapies such as
clopidogrel or dipyridamole (stroke or TIA only) may be
required if aspirin is not tolerated or if the patient experiences

recurrent cardiovascular events while taking aspirin.

Conclusion
In the older person, because of lack of evidence, polypharmacy-
induced drug interactions and side effects, in addition to
concerns regarding compliance, there is sometimes a reluctance
to use preventive treatments. There is sufficient evidence to
justify therapy in those between 65 and 75 years. In addition,
evidence may exist or be extrapolated for individuals aged
between 75 and 80 years. In treating patients aged >80 years,
there is little or no evidence, and prudence and common sense
must prevail. Most of the clinical trials of statins, beta-blockers,
calcium blockers and ACE inhibitors in the prevention of
cardiovascular disease have focused on those aged <80 years.
There has been a failure to deliver proven cardiovascular
preventive therapies in older patients and a more aggressive
approach to risk reduction is essential to avert the rising tide of
cardiovascular events in this population. Failure to apply the
evidence in these patient populations represents a huge lost
opportunity to prevent cardiovascular disease and reduce
attendant morbidity. Heart disease, heart failure and stroke are
the main causes of morbidity and death in older people and it

should not be forgotten that non-fatal events often have the
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effect of preventing older people from living independently.
Preventing these major human and financial burdens for
families and for society is the goal of cardiovascular prevention
in the older person.
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