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Stroke is the third leading cause of death in the world. The incidence of stroke approximately
doubles each decade after the age of 45, with a 2% annual risk over 80 years of age and a
3–7% annual risk over 95 years of age. Hypertension is also a major factor responsible for most
deaths worldwide, nearly 50% more than cigarette smoking. The lifetime risk of developing
hypertension is 90% in people surviving to 80–85 years of age
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T

he WHO definition of stroke is a neurological
deficit of sudden onset with focal dysfunction
of a non-traumatic vascular origin, lasting for
longer than 24 hours. Stroke is the third leading
cause of death in the world. The incidence of stroke
approximately doubles each decade after the age of
45, with a 2% annual risk over 80 years of age and
a 3–7% annual risk over 95 years of age. This article
aims to look at the continuum of stroke care from
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primary prevention and management of transient
ischaemic attacks as well as discussing hypertension
in older people.

Primary prevention
In people aged 65 years and older the risk factors for
stroke are well recognised and include hypertension,

atrial ﬁbrillation, diabetes mellitus, left ventricular
failure and carotid stenosis. Smoking, lack of
physical exercise and obesity may also be important.
However, current evidence suggests that treatment
of atrial ﬁbrillation and control of hypertension are
probably the two most important stroke preventative
strategies for older people. These two risk factors
are readily identiﬁable and modiﬁable, but are not
always optimally treated. Atrial ﬁbrillation occurs in
7–14% of older people, and approximately 5% per
year of these will develop stroke. This rate is reduced
to about 1⋅5% with warfarin therapy so all older
patients in atrial ﬁbrillation should be considered for
anti-coagulation.
Patients with asymptomatic carotid stenosis
have twice the stroke risk of the general population
but a stroke often occurs in a different vascular
territory than the stenosed vessel. Clearly the same
disease process also affects other vessels. Carotid
endarterectomy may be of benefit in selected patients
if the stenosis is greater than 60% on angiography
(CASANOVA study) but at best, approximately 80
patients need to have surgery to prevent one stroke.
Of note, perioperative mortality and morbidity is not
significantly higher in asymptomatic octogenarians
than younger patients, and older people should be
considered for surgery. Although diabetes is a risk
factor for stroke, there is no proof that normalisation
of blood sugars reduces the risk of stroke although it
would appear intuitive that it should do so especially
if lifelong glycaemic control has been good. There is
little doubt that diabetic patients with co-existing
hypertension or hypercholesterolaemia should
receive appropriate therapy, with ACE inhibitors
or angiotensin receptor blockers and statins, as
these risk factors increase their overall risk of
vascular disease.
Except in carotid stenosis or atrial fibrillation,
aspirin seems to be ineffective in primary stroke
prevention and may increase the risk of cerebral
haemorrhage (Physicians Health Study). Similarly,
there is no rationale for using warfarin in patients in
sinus rhythm, unless they have a specific indication
such as valvular heart disease or a left ventricular
thrombus. There is also no proven association between
high cholesterol and ischaemic stroke risk in elderly
people. However, statins may stabilise atherosclerotic
plaques, increase nitric oxide bioavailability leading
to vasodilatation, reduce platelet adherence to
endothelium and have anti-inflammatory effects.

Thus, they may help prevent stroke. Statin therapy
in patients with known ischaemic heart disease
undoubtedly reduces stroke occurrence (4S study,
CARE, LIPID, HPS, MIRACL). However, the PROSPER
study specifically looked at 6000 people aged 70–82
with known cardiovascular disease or significant risk
factors such as diabetes, smoking or hypertension
and found no reduction in stroke incidence with
pravastatin treatment. Vascular mortality and
myocardial infarction were however reduced. The
ALLHAT and WOSCOPS trials did not show a significant
reduction in stroke incidence in patients without
established IHD, but the CARDS study in diabetic
patients, and the ASCOT study in patients with
hypertension and multiple cardiovascular risk factors
found convincing reductions in stroke incidence. Thus,
based on current evidence, older people with diabetes
and hypercholesterolaemia, with IHD, or with multiple
vascular risk factors should receive statin therapy.

Barriers to stroke prevention
in older people
The treatment of patients with atrial ﬁbrillation with
warfarin and control of hypertension are probably the
two most important stroke preventative strategies for
older people. Many studies have shown that warfarin
is hugely under-prescribed because of unfounded fears
of bleeding complications and over-concern about the
risk of falls in older people. Hospital-based warfarin
clinics are also not always suited to older people who
may have inadequate transport means. Similarly, many
older people are not being treated to target blood
pressure, particularly systolic pressure. Three-quarters
of GPs would not initiate antihypertensive therapy
in older people with systolic pressures of 140–159
mmHg, and most would not escalate treatment to
achieve a goal of 140 mmHg. Most doctors believed the
diastolic pressure was more important than systolic,
where the opposite is the case. Another problem
with treatment is that an older person may not
tolerate antihypertensives at high doses or multiple
medication regimes. Lowering the blood pressure
excessively may precipitate postural hypotension. This
may be lessened by aiming for gradual blood pressure
reduction, with diastolic pressure maintained above
65 mmHg. Cigarette cessation is worthwhile at any
age, and reduces cardiovascular events, but again
may not be pursued aggressively in older people.
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Finally, the evidence for beneﬁts in carotid surgery
for octogenarians is as robust as for younger patients,
and age alone should not be a barrier to surgery.
The National Audit of Stroke Care, commissioned
by the Irish Heart Foundation, has found that there
is little organised primary prevention for stroke
in Ireland and only 16% of Irish hospitals have TIA
services. Stroke prevention is hindered by a lack of
designated funding, leading to inadequate staff
and time to dedicate to stroke prevention. Stroke
prevention also requires specific protocols for the
screening and management of stroke risk factors. A
National Stroke Strategy is currently being drafted by
the Cardiovascular Review Group, which will include
stroke prevention.

Transient ischaemic attack (TIA)
A TIA is deﬁned as a neurological deﬁcit lasting less
than 24 hours that is attributed to focal cerebral or
retinal ischaemia; most however last less than ten
minutes. The annual stroke risk following a TIA is
usually quoted to be about 5% per year. However,
this generally excludes early stroke risk, which may
be as high as l0% within 3 months, with half of these
occurring in the ﬁrst two days. Older patients and
those with more prolonged symptoms, diabetes and
dysphasia are at higher risk of stroke while retinal
artery TIA or amaurosis fugax—transient monocular
visual loss—carries a smaller stroke risk. Patients
require prompt investigation and TIA should be viewed
as an acute medical emergency. While awaiting
investigations patients should receive aspirin 150300 mg/day unless there is a contra-indication such
as allergy or previous gastrointestinal bleed, in which
case clopidogrel can be used. Other treatments are
discussed under secondary prevention.

Hypertension
The World Health Organization states that hypertension
is a major factor responsible for most deaths worldwide,
nearly 50% more than cigarette smoking. The lifetime
risk of developing hypertension is 90% in people
surviving to 80–85 years of age. It has been estimated
that a 5mmHg reduction of systolic blood pressure in
the population as a whole would result in a 14% overall
reduction in mortality due to stroke, a 9% reduction in
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mortality due to CHD and a 7% decrease in all-cause
mortality. Functional changes, including increased
arterial wall tension, increased peripheral resistance, and
increased arterial stiffness are associated with systolic
hypertension in older people.
The Framingham study showed that systolic blood
pressure increases linearly with age, while diastolic
pressure rises and then drops again, increasing the pulse
pressure. By the age of 70, 95% of people have isolated
systolic hypertension, defined as systolic pressure
>140 mmHg and diastolic pressure <90 mmHg. With
advancing age, the systolic blood pressure more closely
predicts cardiovascular risk than diastolic pressure.
Indeed, older people with isolated systolic hypertension
and diastolic hypotension and hence a large pulse
pressure may have the highest rate of cardiovascular
morbidity and mortality. Cardiovascular risk increases
above blood pressures of just 115/75 mmHg.
“Prehypertension” is a term introduced for those
with pressure ranging from 120–139 mmHg systolic and/
or 80–89 mmHg diastolic blood pressure. Other factors
associated with a higher cardiovascular risk at any level
of hypertension include increasing age, loss of the normal
night-time blood pressure dip (usually about 10%) and
evidence of end organ damage such as left ventricular
hypertrophy, retinopathy or microalbuminuria.

Is lowering blood pressure
beneficial in older people?
It has been proven beyond doubt that treating
hypertension in older people reduces mortality and
cardiovascular morbidity. Lowering blood pressure will
reduce the risk of cerebrovascular disease, coronary
artery disease, heart failure, renal failure and possibly
dementia. The Framingham study indicated that
control of hypertension is as beneﬁcial in reducing
stroke risk in persons over the age of 70 years as it
is in younger people. Gueyfﬁer et al performed a subgroup meta-analysis of patients aged 80 years and
older in clinical hypertension trials, demonstrating
that treating hypertension reduces the risk of stroke
requiring 100 patients to be treated to prevent one
stroke per year.
The HYVET study lends further support to the
importance of treating hypertension in appropriate
very elderly patients. SHEP and Syst-Eur looked
specifically at isolated systolic hypertension in people
over 60 years of age. Treatment prevented 3 strokes

and 5 cardiovascular events per 100 patients treated
for 5 years, with similar benefits among the older
patients in these studies. The SCOPE trial found that
candesartan reduced the risk of stroke in people aged
70–90 years. Thus there is very strong evidence to
support treating hypertension in older people, at least
up to the age of ninety. For any age person, target BP
should be 140/90 mmHg, or 130/80 mmHg in diabetic
patients.
Lifestyle changes should also be considered in older
people, such as dietary manipulation, low salt and high
potassium intake, weight reduction and exercise. The
Trial of Non-pharmacologic Interventions in the Elderly
(TONE) study showed that weight loss and sodium
restriction were very beneﬁcial in older people.

Which agents should be used?
It is probably more important to achieve target
systolic blood pressure control than be overly
concerned about which agent is used to achieve it.
Most patients will have co-morbidities that indicate
a particular agent should be used as ﬁrst line. Also,
most patients will need more than one agent to
achieve target and there may be less side-effects

from low doses of two agents than high doses of
one. The MRC trial found that diuretics but not betablockers reduced stroke and cardiovascular risks in
hypertensive patients aged 65-74 years. ALLHAT
compared doxazosin and ACE inhibitors and calcium
antagonists to chlorthalidone, a thiazide diuretic, in
25,000 patients with hypertension and one other risk
factor for IHD. Chlorthalidone prevented more strokes
than the other agents. The STOP hypertension-2 study
found no difference between diuretics, beta blockers,
calcium antagonists and ACE inhibitors in patients
aged 70 - 84 years of age. The LIFE study found that
losartan, an angiotensin-2 receptor blocker (ARB) was
superior to atenolol in patients aged 55-80 years old.
An open label study of ACE inhibitors versus diuretics
in General Practice found a modest reduction in
cardiovascular events with ACE inhibitors rather
than diuretics and an increase in fatal strokes. The
INSIGHT study found calcium antagonists equivalent
to diuretics, while Val-Syst found valsartan better
tolerated than calcium antagonists in isolated
systolic hypertension.
Thus at present diuretics remain the first line
agents in older people with hypertension, although
not all older people will tolerate them. Angiotensin
receptor blocker/calcium channel inhibitor
combinations are also well tolerated. Beta-blockers
are most useful in patients with ischaemic heart
disease, in particular post myocardial infarction. Alpha
receptor antagonists are rarely used as first line agents
but are useful in patients with side effects from other
agents and in men with prostatomegaly. ACE inhibitors
or angiotensin receptor blockers should be first line
therapy in hypertensive diabetic patients (ABCD, HOPE
trials). ACE inhibitors are indicated post myocardial
infarction, and in conjunction with diuretics in both
cardiac failure and post stroke. Finally, the first oral
renin inhibitor, aliskerin, has recently been licensed
for the treatment of hypertension. It has a long
duration of action and good tolerability, and lowers
blood pressure comparably to other agents. Studies
of its benefits in reducing cardiovascular morbidity
are underway, and will determine its place in the
treatment of hypertension in older people.

This article is an extract from Medicine
in Old Age: a clinical approach, 2009.
Professor EC Mulkerrin, Dr B Carey, Dr R
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