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Secondary prevention of stroke
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preventing further strokes and the need to start
preventive measures promptly.

Abstract
Patients who have already suffered a stroke or transient ischaemic attack
(TIA) are 10–15 times more likely than the general population to have
another episode in the following year. The risk is greatest soon after the
first event. This article describes approaches to secondary prevention of
stroke, outlining specific lifestyle changes and treatment options that
can lower a patient’s risk. The specialist stroke nurse plays a central role
in the successful implementation of these strategies, particularly with
regard to patient education, monitoring and compliance.
troke has been defined as a rapid onset of focal
neurological deficit lasting more than 24 hours,
with no apparent cause other than disruption of the
blood supply to the brain (World Health Organization,
1989). A transient ischaemic attack (TIA) refers to a
similar presentation that resolves within 24 hours
(Hankey and Warlow, 1994). Approximately 15% of
strokes are haemorrhagic, with the rest being ischaemic.
Stroke is common, affecting approximately 150 000
people every year in the UK. It is the third leading cause
of death and the single largest cause of adult physical
disability in the world (Bath and Lees, 2000). At any
given time there are about 2500 stroke patients in an
average health district. Very few stroke survivors make a
complete recovery; 12–18% are left with speech
problems, 25% are unable to walk, 50% have residual
weakness and 24–53% remain dependent on carers for
day-to-day activity (Sacco, 1997). Although primary
prevention remains the best method of reducing stroke,
secondary prevention strategies have proven benefits
(Straus et al, 2002).

S

Stroke recurrence
The risk of recurrent stroke is greatest early after the first
stroke; about 2–3% of survivors of a first stroke have
another stroke within the first 30 days, about 9% in the
first 6 months and 10–16% within a year. This is about
15 times greater than the risk in the general population of
the same age and sex. After the first year, the average
annual risk of recurrent stroke for the next 4 years falls
to about 5%. This risk is about nine times that of the
general population of the same age and sex (Burn et al,
1994). These figures emphasize the importance of

Issues in secondary prevention
Of the 800 or so strokes that are potentially preventable
each year, by treating TIA and stroke, considerably fewer
are actually likely to be prevented (Hankey and Warlow,
1999). Not all patients suffering a stroke or TIA come to
medical attention and certain treatments may not be
appropriate for some patients. In addition, out of the
patients who could benefit, some may not comply with
treatment, some will have adverse effects, many do not
respond and some do not want it.
Problems in implementing secondary preventive
strategies have included poor communication, poor
motivation, poor monitoring and the need for reinforcement over the longer term (Warlow et al, 2001).
Stroke units, vascular risk clinics and specialist stroke
physicians, nurses and therapists have helped by providing
advice and education on risk factors and lifestyle
modification, as well as initiating preventive measures,
monitoring patients and providing specialist follow-up.
Clear evidence-based guidelines exist on stroke
prevention for the different subtypes of stroke and it is
important to find out the cause of a stroke before
deciding on the best secondary preventive treatment
(Wolf et al, 1999; Royal College of Physicians (RCP),
2004). Current national guidelines advise brain imaging
in stroke patients within 24 hours of the onset of
symptoms (RCP, 2004). This will show whether the
stroke was haemorrhagic or ischaemic. Further cardiac
and carotid artery investigations may be useful in
determining the aetiology of ischaemic stroke.

Risk factor management
Major modifiable risk factors include: high blood
pressure, diabetes mellitus, cigarette smoking, heavy
alcohol use, physical inactivity and high cholesterol
levels. In addition to risk-factor modification, three
specific treatment strategies exist to prevent recurrence in
patients with TIA or ischaemic stroke, namely antiplatelet
therapy, anticoagulation and carotid endarterectomy
(Wolf et al, 1999). Interventions are discussed below and
summarized in Table 1.
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Being overweight, leading a sedentary lifestyle, excessive
alcohol intake and poor diet all contribute to increased risk
of vascular disease. Observational and epidemiological
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studies show, with reasonable consistency, that a diet rich
in fresh fruit and vegetables is associated with a lower risk
of stroke (Ness and Powles, 1999). In addition, a
significant decrease in the risk of ischaemic stroke, after
adjustment for other vascular risk factors, has been
observed in individuals who include plenty of fish in their
diet (Skerrett and Hennekens, 2003). By losing weight,
increasing physical activity, and reducing sodium and
alcohol intake, people have been able to reduce their
systolic blood pressure by 4mmHg (McGuire et al, 2004).
The National Service Framework for Older People
recommends that people who have had a stroke are given
access to a specialist stroke service and participate in a
multidisciplinary programme of secondary prevention
(Department of Health (DH), 2001). A multidisciplinary
approach, using appropriately trained nurses, dietitians
and allied health professionals, is essential to promote
successful secondary preventive strategies.
There is a growing appreciation that the factors
involved in persuading people to take up and sustain
health-promoting behaviours, such as exercise and
dietary change, are complex (Summerton, 2004). A
systematic review of the effect of giving advice on
physical activity in routine primary care consultations
found mixed results (Lawlor and Hanratty, 2001). A
later study suggested that to increase physical activity
patients should be given an individualized exercise

plan combined with counselling (Little et al, 2004).
A patient’s compliance with lifestyle changes is vital
and requires advice, reinforcement, monitoring and
encouragement.

Cigarette smoking and alcohol use
Although no randomized controlled trials exist,
observational studies suggest that cigarette smoking
increases the risk of TIA and stroke by at least one and a
half times (Hankey, 1999). All patients with
cerebrovascular disease should be given advice on how to
stop smoking and aids, such as nicotine replacement
therapy, as appropriate. The number needed to treat is 43
to avoid one stroke per year (Hankey and Warlow, 1999).
All patients with cerebrovascular disease should be
advised to keep their alcohol intake to less than two units
per day. An intake greater than this predisposes to
hypertension (Williams et al, 2004). Patients who are
prescribed anticoagulant medication need to be
particularly aware of the potential hazards of excessive
alcohol intake and anticoagulant control.

High blood pressure
High blood pressure is the most important treatable and
causal risk factor for stroke. One meta-analysis looked at
17 trials in individuals with elevated blood pressure
(n=734) and 11 trials in individuals with normal blood

Table 1. Secondary prevention interventions
Intervention

Which patients?

Rationale

Lifestyle advice

All patients

Potential to reduce vascular risk by:
stopping smoking
improved diet
weight loss
increased exercise
avoiding excess alcohol

Treatment of
hypertension

Hypertensive patients in post-acute phase

Systematic reviews of randomized controlled
trials show strong evidence of risk reduction

Optimization of
diabetic control

All patients with diabetes mellitus

Tight glucose control reduces risk of stroke

Lipid-lowering
therapy

All patients with non-haemorrhagic stroke
and TIA with serum cholesterol >5mmol/l
Patients with established or high risk for
ischaemic heart disease, carotid atheroma
or diabetes mellitus

Benefit shown in epidemiological studies

Antiplatelet agents

All patients with non-haemorrhagic stroke
or TIA with no contraindications, not on
warfarin

Systematic reviews of randomized controlled
trials show strong evidence of risk reduction

Anticoagulant
treatment (warfarin)

Cardioembolic stroke or TIA with
no contraindications

Systematic reviews of randomized controlled
trials show strong evidence of risk reduction

Carotid
endarterectomy

Patients with 70-99% stenosis of their
symptomatic internal carotid artery

Randomized controlled trials show strong
evidence of risk reduction
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pressure (n=2220). It demonstrated that long-term
reduction in salt intake had a significant and, from a
population viewpoint, important effect on blood pressure
in both those with normal and elevated blood pressure.
Furthermore, a correlation was found between the
magnitude of salt reduction and the magnitude of blood
pressure reduction. Within the daily intake range of
3–12g/day, the lower the salt intake achieved, the lower
the blood pressure (He and MacGregor, 2004).
A meta-analysis of data from nine randomized
controlled trials on the effects blood pressure lowering
drugs in 6752 survivors of stroke estimated a reduction in
the relative risk of recurrent stroke of 29% (95%
confidence interval: 5–47%) (Gueyffier et al, 1997). The
British Hypertension Society guidelines for optimal
blood pressure targets are: <140/85mmHg in people
without diabetes and <130/80mmHg in those with
diabetes (Williams et al, 2004). The Society’s
recommendations for the pharmacological management
of hypertension are shown in Figure 1. Trials have shown
that modest lowering of blood pressure in both
hypertensive and non-hypertensive individuals reduces
the risk of recurrent stroke (PROGRESS Collaborative
Group, 2001). Lowering blood pressure by 9/4mmHg has
been shown to produce a 28% relative risk reduction in
subsequent stroke over 4 years of follow-up and lowering
of blood pressure by 12/5mmHg has been shown to
produce a 43% relative risk reduction in subsequent
stroke over a similar time period (PROGRESS
Collaborative Group, 2001). However, care should be
taken with aggressive blood pressure reduction in certain
patient groups, such those with severe carotid artery
stenosis (Rothwell et al, 2003).
There is considerable controversy on how soon after
stroke a patient’s blood pressure should be lowered and it
is the subject of ongoing research (Straus et al, 2002;
Robinson and Potter, 2004). This is because cerebral

Figure 1. The British Hypertension Society recommendations for
combining blood pressure lowering drugs (Williams et al, 2004)

Step 1

Step 2

Step 3

Step 4
Resistant
Hypertension

Younger (e.g. <55yr)
and non-black

Older (e.g. ≥55yr)
and black

A (or B*)

C or D

A (or B*)

A (or B*)

C or D

+

+

C

+

D

Add: either α-blocker or spironolactone or other diuretic

A: ACE inhibitor or angiotensin receptor blocker
C: Calcium channel blocker

B: ß-blocker
D: Diuretic (thiazide)

Diabetes mellitus
Diabetes mellitus is an independent risk factor for stroke,
and the mortality and disability of people with diabetes
affected by stroke is significantly worse than that of nondiabetics (Mankovsky et al, 2004). All stroke patients
should have their blood glucose levels checked. If blood
glucose levels are raised at the time of, or soon after, a
stroke, then fasting blood glucose levels and/or glucose
tolerance tests should be undertaken. Targets for
metabolic control and the control of vascular risk factors
in people with diabetes are shown in Table 2.

Lipid management
Epidemiological and observational studies have not
shown a clear association between cholesterol concentrations and all causes of stroke (Thrift, 2004).
However, large, long-term trials have shown that when
patients with established, or at high risk for, coronary
heart disease are given cholesterol-lowering therapy with
statins, the incidence of stroke decreases. These statin
trials in a combined total of 70 020 patients indicate
relative and absolute risk reductions for stroke of 21%
and 0·9%, respectively (Amarenco et al, 2004). Current
guidelines advocate treatment with a statin in patients
with ischaemic stroke or TIA when cholesterol concentration is >3.5 mmol/l (RCP, 2004). When the patient
has carotid atherosclerosis, or pre-existing diabetes
mellitus evidence supports empirical statin use (Oliver,
2000; Collins et al, 2003; Voelker, 2004). Future practice
is likely to be guided by the results of the Stroke
Prevention with Aggressive Reduction of Cholesterol
Levels (SPARCL) trial, which is investigating the
efficacy of statin therapy in the secondary prevention of
stroke or TIA in patients without a past history of
coronary events.

Antiplatelet agents

* Combination therapy involving B and D may induce new onset of diabetes compared with other
combination therapies
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autoregulation may be impaired in acute stroke patients
and adequate perfusion of the brain, especially in the
infarcted region, may depend upon blood pressure
(Dawson et al, 2000; Hacke et al, 2000). It is estimated
that 7–10 days may be required to restore cerebral
autoregulation. Common practice is that new
antihypertensive treatment should be delayed until 1 week
after stroke (RCP, 2004). These guidelines may be
modified in the light of new evidence from ongoing
studies (Robinson and Potter, 2004). There are
circumstances, however, when treatment may be offered
earlier under specialist supervision. Research by Schrader
et al (2003) supports early antihypertensive therapy when
the mean of at least two blood pressure measurements is
200mmHg systolic and/or 110mmHg diastolic at
6–24 hours after admission or 180mmHg systolic and/or
105mmHg diastolic at 24–36 hours after admission
(Schrader et al, 2003).

Large randomized controlled trials involving tens of
thousands of patients worldwide have demonstrated the
beneficial effect of aspirin treatment in the secondary
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prevention of ischaemic stroke (Chen et al, 2000). Giving
aspirin to patients who have had an ischaemic stroke in
daily doses above 75mg reduces the risk of stroke overall
by about 13% and the stroke risk per year from 7% to 6%.
This equates to one stroke being prevented for every 100
patients who are prescribed aspirin (DoH, 1997). Where
patients are intolerant of aspirin, an alternative
antiplatelet agent such as clopidogrel or dipyridamole
may be used.
In patients with previous ischaemic stroke, myocardial
infarction, or symptomatic atherosclerotic peripheral
arterial disease, the CAPRIE trial showed clopidogrel to
reduce significantly the annual risk of ischaemic stroke,
myocardial infarction, or vascular death to 5.32%
compared with 5.83% with aspirin (P=0.04) (CAPRIE
Steering Committee, 1996). Although the CAPRIE study
was not designed specifically to address secondary
prevention of stroke, post hoc analyses showed that the
benefit of clopidogrel was amplified in patients with
diabetes and those receiving lipid-lowering therapy
(Bhatt et al, 2000). The effectiveness of clopidrogel in
combination with aspirin remains controversial. Studies
in patients with significant carotid artery disease have
experienced a reduction in the number of embolizations
from the unstable plaque (Markus HS, personal
communication, 2004). However, a large clinical study
has shown that adding aspirin to clopidogrel in high-risk
patients with recent ischaemic stroke or TIA had no
significant effect in terms of reducing major vascular
events, but increased the risk of major bleeding (Diener et
al, 2004).
Another common combination for stroke prevention is
the use of aspirin with dipyridamole. Although early trials
of aspirin plus dipyridamole were unable to detect a
significant benefit for combination therapy over aspirin
alone, the large European Stroke Prevention Study 2
(ESPS-2) trial and meta-analysis of individual patient data
from randomized controlled trials suggested that the
combination reduces the risk of subsequent TIA and
stroke by 19% compared with aspirin alone (Diener et al,
1996; Diener, 1998; Bath, 2004). A number of clinical
trials of combinations of various antiplatelet agents
(aspirin, dipyridamole, clopidrogel) in the acute and longterm management of stroke patients are currently in
progress or being planned, and their results will provide
additional evidence on their use (Hankey, 2004).

Anticoagulation
One in five ischaemic strokes is caused by cardiogenic
embolism (Palacio and Hart, 2002). Anticoagulation
should be considered for all patients who have ischaemic
stroke associated with atrial fibrillation, valvular heart
disease, prosthetic heart valves, or within 3 months of
myocardial infarction (RCP, 2004). Anticoagulation
should also be used after TIAs when cardiac embolism is
suspected. Anticoagulants reduce the relative risk of
stroke by 62%, corresponding to a reduction in the
absolute risk of stroke of 8.4% per year for secondary
prevention (Gubitz and Sandercock, 2000).
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Table 2. Targets for metabolic control and the control of
vascular risk factors in people with diabetes mellitus
(Diabetes UK, 2000)
Good

Borderline

Poor

Plasma glucose - fasting
(mmol/l)
- postprandial
HbA1c (%)

4.4–6.1
4.4–8.0
<6.5

6.2–7.8
8.1–10.0
6.5–7.5

>7.8
>10.0
>7.5

Urine glucose (%)

0

0-0.5

>0.5

Total cholesterol (mmol/l)
HDL-cholesterol (mmol/l)
Fasting triglycerides (mmol/l)

<5.2
>1.1
<1.7

5.2–6.5
0.9–1.1
1.7–2.2

>6.5
<0.9
>2.2

Body mass index : - males 20–25
(kg/m2)
- females 19–24
Blood pressure (mmHg)

<140/80

Smoking

Non-smoker

26–27
25–26

>27
>26

140/80–160/95
Pipe

>160/95
Cigarettes

There is uncertainty over how long after a
cardioembolic ischaemic stroke clinicians should wait
before starting secondary prevention with anticoagulants. Current guidelines advise that anticoagulation should not be started until 14 days after the
onset of an ischaemic stroke to reduce the risk of
intracranial haemorrhage (RCP, 2004). In some
circumstances, however, such as in the case of minor
stroke with small infarct size (seen on brain imaging)
and a high-risk of cardioembolism, acute anticoagulation under specialist supervision may provide
benefit (Ferro, 2003).
Atrial fibrillation is the most common form of
arrhythmia encountered in clinical practice, affecting
about 1 in 20 people aged 65 years and over in the UK
(Sudlow et al, 1998). For patients with atrial fibrillation,
dose-adjusted warfarin is administered (international
normalized ratio in the 2 to 3 range; target 2.5) unless
there is a specific contraindication for that medication
(European Atrial Fibrillation Trial Study Group, 1993;
Atrial Fibrillation Investigators, 1994). The same target
international normalized ratio is recommended for
patients with other causes of cardioembolic stroke except
for those with prosthetic heart valves who need higher
intensity of anticoagulation. In patients for whom
anticoagulation is contraindicated, aspirin should be used
(Wolf et al, 1999).

Carotid surgery
The
North American
Symptomatic
Carotid
Endarterectomy Trial (NASCET) Collaborators and
European Carotid Surgery Trial (ECST) established that
carotid endarterectomy (CEA) reduces the risk of
recurrent stroke in patients with 70–99% stenosis of
their symptomatic internal carotid artery (NASCET
Collaborators, 1991; European Carotid Surgery Trialists’
Collaborative Group, 1991). In the NASCET, patients
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who underwent CEA had an absolute reduction of 17% in
the risk of ipsilateral stroke at 2 years. In the ECST,
surgery-allocated patients had an absolute risk reduction
of 6.5% and a relative risk reduction of 39%. Further
analysis of these trials (Rothwell et al, 2004) revealed
benefit from surgery to be greatest in those who
underwent CEA within 2 weeks of their last ischaemic
event, with the benefit falling with increasing delay. Age
per se is not a contraindication to surgery and particular
benefit has been demonstrated in patients over 75 years
(Rothwell et al, 2004). However, many older patients have
comorbidities that may increase surgical risk and careful
pre-operative assessment is essential. Carotid angioplasty
or stenting have been developed as alternatives to surgery
but they have been shown to have comparative procedural
risks to CEA with no improvement in outcomes (Brown
and Hacke, 2004).

Role of the specialist stroke nurse
There are many aspects of secondary prevention of stroke
where the specialist stroke nurse can play a key role.
These include providing the patient with advice and
education concerning risk factors and lifestyle
management. The stroke nurse can do this on the stroke
unit both in the acute and post-acute phase of
rehabilitation and by telephone, internet and face-to-face
follow-up of patients when they have been discharged
from the hospital setting (Pierce et al, 2004). Follow-up
appointments also allow the nurse to monitor patients for
adequate control of physiological risk factors and any
adverse effects of treatment, as well as ensuring
compliance with medication and health advice. Issues
identified in the literature include the need for family
assessment, education, advocacy and counselling to
foster treatment compliance after stroke (Evans et al,
1992; Kalra et al, 2004).
Nurses contribute to the promotion of healthy eating and
national guidelines include the need for nurses to ensure
the information they give patients about issues, such as
healthy eating, is as up to date as possible (StrachanBennett and Hainsworth, 2004). Nurse-led diabetes,
hypertension and vascular risk factor management and
education services have all been shown to be effective
(Terry, 2000; Ko et al, 2004, Rudd et al, 2004).

The education of nursing colleagues and allied health
professionals is as important as the education of patients
and their carers. Similarly, the introduction of patients
and their carers to patient support groups can facilitate
health promotion and improved compliance with
secondary prevention strategies and minimize stroke
recurrence (Richardson et al, 1996).

Conclusions
Considerable evidence in the literature supports an active
approach towards secondary prevention of stroke. Much
of this evidence comes from randomized controlled trials
and systematic reviews that have considered risk factors
and identified treatments to be both clinically and cost
effective. Stroke prevention is complex and multifaceted
and its benefit depends on successful implementation
and monitoring. The specialist stroke nurse has a pivotal
role to play in ensuring that patients understand the
rationale for their treatment, are motivated, comply with
advice and are monitored for maximum benefit. Equally
important, is the initiation of a change in health
behaviour so that patients themselves are responsible for
positive health.
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