
Contents at a glance

Significance and status  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .23

Stroke prevention strategies  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .23
Health promotion  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .23
Primary prevention  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .23
Secondary prevention  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .24

Best practice guidelines for stroke prevention  . . . . . . . . . . . . . . . . . . . . . . . . . . .24

Stroke risk factors  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .24

Risk factor reduction  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .24
Lifestyle modification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .24

Physical activity  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .24
Diet  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .24
Smoking and substance abuse  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .25
Theoretical models of behavioural change  . . . . . . . . . . . . . . . . . . . . . . . . . .25
Developing behavioural change strategies  . . . . . . . . . . . . . . . . . . . . . . . . . .25

Management of hypertension . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .26
Antihyperlipidemic therapy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .27
Specific stroke preventive therapy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .27

Agents acting on the renin-angiotensin system . . . . . . . . . . . . . . . . . . . . . . .27
ACE inhibitors  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .27
Angiotensin II receptor blockers  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .27

Anticoagulant therapy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .28
Antiplatelet therapy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .28

ASA  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .28
Dipyridamole plus ASA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .29
Clopidogrel  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .29

Surgical interventions for carotid artery stenosis  . . . . . . . . . . . . . . . . . . . . .29
Carotid endarterectomy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .29
Carotid artery stenting  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .29

Stroke prevention clinics  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .29

Management of TIAs  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .30

References  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .31

Selected readings: behaviour change . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .32

Heart and Stroke Foundation of Ontario                                                                                                              21

Stroke prevention



22 Heart and Stroke Foundation of Ontario



Stroke prevention
strategies
Stroke prevention encom-
passes risk factor reduction,
both at a population and 
an individual level. Health 
promotion addresses stroke
prevention at a population
level, whereas primary and
secondary prevention
address an individual’s risk
of stroke. Implementing
optimal stroke prevention,
using consistent and
effective preventive 
strategies, has the potential
to significantly reduce the
incidence of stroke in
Ontario, perhaps by as
much as 50%.

Towards An Integrated
Stroke Strategy for Ontario
recommends a significant
investment in health 
promotion and in primary 
and secondary prevention.
Ontario public health units
will play an important role
in implementing preventive
measures.1 Existing public

health initiatives that target
important lifestyle-related
stroke risk factors — smok-
ing, obesity, hypertension,
and physical inactivity —
are being enhanced, and
additional targeted initia-
tives are being developed.

Effective stroke preven-
tion can occur at the vari-
ous levels of health promo-
tion, primary prevention,
and secondary prevention.
Although health promotion
and primary prevention are
briefly described here, this
manual focuses on second-
ary stroke prevention.

Health promotion
Health promotion is a 
population-based awareness
and educational strategy
designed to inform the 
public about stroke risk
factors, to motivate indi-
viduals with modifiable 
risk factors to address
them, and to convince
those individuals without

behavioural risk factors
how important it is to 
avoid them. Health 
promotion encourages
members of the public to
follow a healthy lifestyle
and to take control of their
health. Examples of health
promotion programs that
are relevant to stroke 
prevention include the
Ontario Heart Health
Program, the Ontario
Tobacco Strategy, and 
the Ontario Physical 
Activity Strategy.

Primary prevention
Primary prevention is an
individually based clinical
approach to disease preven-
tion in otherwise healthy
individuals with modifiable
risk factors. Primary preven-
tion is usually implemented
in the primary care setting,
and the physician, advanced
practice nurse, or the
patient may initiate a 
discussion of stroke risk
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Significance and status 
Tremendous advances have been made in the treatment of stroke, but it is through
improving stroke prevention that the most significant reductions in stroke morbidity
and mortality will be achieved. Increasing stroke prevention efforts is of paramount
importance, because of the high prevalence of risk factors in the Canadian
population: 75% of Canadian adults have at least one stroke risk factor.

The identification of the major stroke risk factors allows an individual’s risk of
stroke to be estimated and risk reduction strategies to be developed. Detection and
effective management of predisposing medical conditions, such as hypertension,
and modification of behavioural risk factors, such as inactivity and smoking, could
prevent many strokes. Stroke prevention clinics are now being established to assist
individuals with uncontrolled risk factors and those who have experienced a
stroke or TIA.These clinics can play an important role in diagnosis, assessment, and
access to appropriate interventions.

Strategies are also needed to inform the general public about stroke risk factors,
as many individuals are still unaware of their own risk of stroke and of ways to
reduce risk.



reduction. Common topics for these
discussions include the importance of
managing risk factors using strategies,
such as smoking cessation, an active
lifestyle, a healthy low-fat diet, and the
appropriateness of specific pharmaco-
therapeutic agents in reducing risks.

Secondary prevention 
Secondary prevention is an individually
based clinical approach to reducing
the risk of recurrent events in
individuals who have already
experienced an event, and in those
who are experiencing symptoms 
that place them at high risk of an
event.Thus, individuals who have
experienced a TIA or a stroke are
candidates for secondary prevention.
Secondary prevention strategies
encompass pharmacotherapy, surgical
interventions, and support in making
lifestyle modifications.

Stroke risk factors
Several risk factors significantly
increase the risk of stroke.Virtually all
individuals who experience a stroke
have at least one risk factor, and the
prevalence of stroke risk factors in the
Canadian population is high.
• Some 75% of all Canadian adults

have at least one lifestyle-related
risk factor.2

• Some 25% of men and 18% of
women have hypertension, but 
42% of hypertensive Canadians are
unaware of their condition.2

It is important to remember that
individuals who have experienced an
ischemic event have a significantly
increased risk of subsequent ischemic
events, both in the same and in other
vascular beds, as atherosclerotic disease
is usually progressive and generalized.3

Risk factor reduction 
The foundation of stroke prevention
for all individuals is a healthy lifestyle,
including smoking cessation,maintaining
a healthy body weight, and living a
physically active life. Managing key
stroke risk factors, including diabetes
mellitus, hypertension, and hyperchol-
esterolemia is essential, as is treating
predisposing conditions, such as 
atherosclerosis, ischemic heart 
disease, and atrial fibrillation.2

Optimal management of stroke 
risk factors has been conclusively
demonstrated to significantly reduce
an individual’s risk of a first stroke,
and it is critical to reduce the risk 
of recurrent stroke and other
ischemic vascular events.4

Lifestyle modification
Level 2 evidence supports lifestyle
modification, including weight loss,
regular exercise, and low alcohol
consumption to manage hypertension.5

In addition, level 2 evidence supports
smoking cessation to reduce stroke
risk.6 Strict glycemic control in 
individuals with diabetes has not yet
been demonstrated to reduce stroke
risk (level 3 evidence), but it does 
significantly reduce the risk of 
diabetic complications.6

Physical activity
Strong evidence supports the benefit
of physical activity in reducing the
risk of coronary heart disease, hyper-
tension, diabetes mellitus, and obesity.
As these conditions are also risk
factors for stroke, a strong rationale
exists for encouraging an active
lifestyle to reduce the risk of stroke.
Evidence too is now beginning to link
physical activity to reduction in stroke
risk. Analysis of data from the Nurses’
Health Study indicates that even
moderate-intensity exercise, such as
walking, substantially reduces the risk
of total and ischemic stroke, and that
greater exercise intensity is associated
with greater risk reduction.7

Diet
The importance of dietary modification
has been vastly underestimated as a
preventive strategy to reduce the risk
of stroke. In addition, clinicians tend to
focus more on lipid values than on diet,
because effective pharmacological
agents to treat hyperlipidemia are now
available and also because people find
it difficult to change longstanding
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Best practice guidelines 
for stroke prevention 

2. Develop an optimal stroke prevention strategy
in a timely manner for all individuals at high risk of
stroke, all individuals with TIA, and all stroke 
survivors.The strategy should include the optimal
use of stroke prevention services, a plan for lifestyle

modification, pharmacotherapy, and a plan for effective communication
between the client, primary care physician, and stroke prevention services.

3. Educate individuals at high risk of stroke, those who have experienced a TIA
or stroke, family members, and healthcare providers about stroke prevention,
relevant information resources, and how to gain access to them.

Virtually all individuals who 
experience a stroke have at

least one risk factor, and 
the prevalence of stroke 

risk factors in the Canadian
population is high.



dietary habits. Studies have
demonstrated that postprandial
lipemia, which is determined by diet,
is more predictive of atherosclerotic
risk than fasting lipemia,9,10 but the
complex mixture of oxidized fats,
trans fatty acids, and other compounds,
including free radicals, circulating 
in the bloodstream after a high-fat
meal, confuses the evaluation of 
postprandial lipids.

Recent studies have clearly demon-
strated both the importance of diet 
as a risk factor for stroke and the 
benefits of dietary modification (level
1 evidence).The Lyon Diet Heart Study
evaluated a Cretan-style Mediterranean
diet low in harmful substances, such
as cholesterol and fat, and high in 
beneficial substances, such as lycopene,
alpha-linolenic acid, phytoestrogens,
and antioxidants.11 This diet was similar
to a National Cholesterol Education
Program (NCEP) Step II low-fat diet
(20% of calories from fat), but 
contained more alpha-linolenic acid,
more fruit and vegetables, and less red
meat.The Lyon Diet Heart Study found
that this Mediterranean diet reduced
the incidence of MI and death by 
60% over 4 years, compared with a
typical North American diet.

Hypertension, an important stroke
risk factor, can also be influenced by
diet.A diet high in fruit and vegetables
and low in meat, fish, and poultry was
evaluated in the Dietary Approaches
to Stop Hypertension (DASH) trial.12

This diet substantially reduced 
blood pressure in hypertensive 
subjects, reducing systolic pressure 
by 11.4 mmHg and diastolic pressure 
by 5.5 mmHg. Restricting sodium in
conjunction with the DASH diet 
further reduced blood pressure.13

Smoking and 
substance abuse 
Smoking cessation and management of
substance abuse are central to effective
reduction of stroke risk.An extensive
literature reviewing these topics
exists, but discussion of smoking 
cessation and treatment of 
substance abuse is outside the 
scope of this manual.

Theoretical models 
of behavioural change
Several theoretical models of 
behavioural change have been 
developed, including Social Learning
Theory,Theory of Reasoned Action,
Health Belief Model, and Stages of
Change, the best-known model.
These theoretical models provide a 
preliminary framework for under-
standing the mechanisms underlying
poor lifestyle choices and the factors
limiting behavioural change in the
stroke population. Behavioural change
strategies based on these models have
been studied in various populations,
such as heart disease, diabetes, HIV,
substance abuse, and eating disorders,
but evidence to support their use is
lacking in stroke survivors.

Developing behavioural 
change strategies 
Many stroke risk factors are related to
unhealthy lifestyle choices, and 
psychological factors, such as anxiety
and depression, play a well-established
role in substance abuse and in non-
compliance with healthy eating.As a
result, developing effective behavioural
change strategies may play an 
important role in risk factor reduction
in stroke survivors and others at high
risk of a stroke.

Behavioural change strategies have
been well studied in the treatment of
behavioural disorders, such as eating
disorders and alcohol or substance
abuse, and in risk factor modification 
in coronary artery disease (CAD),
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Stroke risk factors6

Modifiable risk factors
Behavioural 

physical inactivity 
smoking

Predisposing conditions
stroke
TIA
obesity
acute myocardial 
infarction (MI)
hypertension
hyperlipidemia
atrial fibrillation
diabetes mellitus
atherosclerosis

coronary heart 
disease 
asymptomatic 
carotid stenosis 
peripheral vascular 
disease

other cardiac disease
coagulation disorders
estrogen/progestin 
replacement therapy.8

Unmodifiable risk factors
increasing age
genetic factors 
male sex
race.

Probable risk factors 
migraine
oral contraceptive use 
alcohol abuse
stress 
sleep apnea
sympathomimetic 
agents
illicit drug use 
congenital cardiac 
anomalies
other.



diabetes, and HIV. However, little 
evidence exists to guide the 
development of specific behavioural
change strategies in stroke.Also,
advanced age and specific comor-
bidities in stroke survivors, such as
reduced mobility and cognitive deficits,
may complicate the implementation
and evaluation of behavioural change
strategies in these populations.

Nevertheless, behavioural changes
promoting risk factor modification 
may have a beneficial impact on the
incidence of stroke and possibly on
related conditions, such as heart disease
and diabetes. Moreover, the effective-
ness of efforts to promote healthy
behaviours — such as active lifestyles,
healthy eating, smoking cessation,
moderating alcohol intake,and managing
stress — among individuals at risk of
stroke may be increased by incorpo-
rating appropriate behaviour modifi-
cation strategies.

On the basis of other populations
and the lack of data to guide the
development of behaviour modifica-
tion strategies to change unhealthy
behaviours in stroke populations,
the following guiding principles 
are advocated:
• Clinical skills in health education

and in psychology and psychiatry,
including psychotherapeutic skills,
are central to the design and imple-
mentation of effective programs. It
is therefore crucial to include a psy-
chologist as a member of, or consult-
ant to, the clinical team designing
and implementing stroke preven-
tion strategies that target behavioural
change. It is also important to main-
tain a commitment to the continuing
education of clinicians working in
this area.

• An understanding of the mechanisms
mediating maladaptive healthcare
choices, the factors hampering
behavioural change, and the literature
about behavioural change in various

populations is critical to developing
effective strategies. Interventions
should be theoretically driven, but
there is insufficient supporting
evidence for any specific theory 
to guide the development of
behavioural interventions in 
stroke prevention.

• Interventions required for behav-
ioural change may differ among 
subgroups within the stroke pre-
vention population.While some
patients may require education,
others may also require additional
interventions, such as psycho-
therapeutic strategies.Although
knowledge, motivation, and readi-
ness for change are necessary, they
are generally insufficient to create
enduring behavioural change. It is
therefore important to tailor the
behavioural change strategy to 
the individual.

• Studies of other clinical populations
have demonstrated that neurocog-
nitive difficulties, stress, health-
related attitudes, readiness for
change, and psychopathology can
all influence maladaptive choices
and the efficacy of any interventions.
Also, studies have demonstrated that
several programs, such as PACE
(Program of All-inclusive Care for the
Elderly) and CHAMPS (Controlled
High-risk subjects Avonex MS
Prevention Study), facilitate 
behavioural changes relating to
activity levels and healthy eating.
Therefore, it is important to use
patient assessment information,
theoretical frameworks, and the 
clinical literature on behavioural
change to directly guide treatment.

• Factors that promote the initiation
of change may not be the same
across target behaviours, such as
healthy eating, smoking cessation,
and increasing activity.They may
also differ from factors involved 

in maintaining behavioural change
across different target behaviours.

• It is important that programs 
provide a prescription for changing
behaviour, use goal setting and
employ clinical strategies to 
help the individual move through
behavioural change, maintenance,
and relapse avoidance. Studies 
in several populations have
demonstrated the efficacy of 
cognitive-behavioural psycho-
therapeutic strategies.

• Finally, it is important to measure
changes in behaviour, not simply
self-reports of behavioural change,
as self-reported behavioural change
may not correlate with actual
behavioural change.

A list of selected readings on behav-
ioural change is provided on page 38.

Management 
of hypertension 
Strong, level 1 evidence supports
pharmacological management of
hypertension.6 Hypertension triples 
or quadruples stroke risk, and it is 
also a risk factor for MI.The Systolic
Hypertension in the Elderly Program
(SHEP) indicated that effective 
management of hypertension can
reduce the incidence of stroke 
by 36%.14

Many hypertensive individuals are
either unaware of their condition,
inadequately treated, or not treated at
all. In fact, only 16% of Canadian
hypertensives are adequately 
controlled.15 Patient factors contributing
to this poor performance include poor
awareness of hypertension as a stroke
risk factor, poor knowledge about how
to get blood pressure measured, and
uncertainty about how to react if
hypertension is confirmed. In addition,
the shortage of family physicians
makes it problematic for some patients

26 Heart and Stroke Foundation of Ontario



to gain access to health care.This
shortage may also lead physicians 
to adopt a therapeutic rather than a
preventive approach. Finally, poor
compliance with prescribed 
medications undermines efforts to
manage blood pressure, possibly
because reinforcement of the need 
for long-term therapy is lacking.
Improving the management of 
hypertension has the potential to
reduce considerably the incidence 
of both stroke and MI.To this end,
guidelines have been developed to
assist physicians to manage this risk
factor optimally, but they have not yet
been consistently adopted.15

Improving the awareness and
management of hypertension is an
important part of the overall stroke
strategy in Ontario.Therefore, the
Heart and Stroke Foundation of
Ontario, in partnership with the
Ontario College of Family Physicians,
supported by a grant from the Ontario
Ministry of Health and Long-Term
Care, has developed a public
education strategy on hypertension,
the Blood Pressure Action Plan™.

This program, which was developed
using an evidence-based medical
model, includes a personalized
assessment of hypertension risk and
health action plans to help people
identify and reduce their risks. Health
action plans assist in prioritizing
lifestyle-modification goals, and they
offer realistic strategies for healthier 
living, while supporting compliance
with medical management.

Antihyperlipidemic therapy
Management of dyslipidemia is an
important aspect of stroke prevention,
and recommendations for target 
cholesterol values, based on calculating
individual risk levels, are available.16

Studies that evaluate pharmacological
management of hyperlipidemia, using
the statin class of antihyperlipidemic

agents in individuals with CAD,
have generally shown a reduction in
stroke risk (level 1 evidence).6

Pravastatin 40 mg/day provides a 
relative risk reduction (RRR) of 
32% compared to placebo, even in 
individuals with serum cholesterol in
the normal range.6 Simvastatin is effec-
tive for the secondary prevention of
stroke in individuals with coronary
heart disease and elevated cholesterol,
and the recent Heart Protection Study
(HPS) found that simvastatin can protect
and benefit a far wider range of people
at risk of heart attacks and strokes than
had previously been thought.17 Studies
that evaluate the effectiveness of
statins in preventing recurrent stroke
in individuals without clinical evidence
of CAD are nearing completion.

Specific stroke 
preventive therapy 
Evidence also supports the use of
specific stroke preventive therapy,
including agents acting on the renin-
angiotensin system, and antithrombotic
and anticoagulant therapy in individuals
at risk of stroke. For example, antico-
agulation effectively reduces the risk
of stroke in individuals with atrial
fibrillation and previous MI, and
antiplatelet therapy reduces the risk 
of stroke in high-risk individuals.
Surgical interventions, such as carotid
endarterectomy, are beneficial in some
symptomatic patients.

Agents acting on the 
renin-angiotensin system
Angiotensin-converting enzyme 
(ACE) inhibitors. ACE inhibitors 
are frequently used to manage
hypertension.They also protect the
vascular endothelium from damage, a
critical first step in the development
of atherosclerosis.The enhanced risk
factor reduction seen with ACE
inhibitors may be related to
endothelial protection.

The Heart Outcomes Prevention
Evaluation (HOPE) study estimated
cardiovascular risk reduction achieved
by adding ramipril 10 mg/day to
standard medical therapy, including 
an antiplatelet agent.18 The addition of
ramipril resulted in RRR of 32% in
stroke, death, or MI, compared to 
placebo (level 1 evidence). Only 40% of
ramipril’s efficacy could be attributed
to its antihypertensive effects, and the
remainder of its effect on risk might
be related to endothelial protection.

A large randomized trial, the
perindopril protection against recurrent
stroke study (PROGRESS), evaluated
the impact of 4 years of perindopril-
based therapy on cardiovascular risk
in more than 6,000 hypertensive and
nonhypertensive patients with a history
of stroke or TIA, compared with
placebo. PROGRESS found that the
combination of perindopril plus
indapamide, a diuretic, significantly
reduced stroke risk by 43%.19 The
findings suggest that combination
therapy is beneficial in patients with
a history of stroke or TIA, irrespective
of initial blood pressure. In the HOPE
and PROGRESS trials, nonhypertensive
individuals also benefited from therapy
with an ACE inhibitor.

Angiotensin II receptor blockers.
Residual elevations of stroke risk in
treated hypertensive patients may be
related to incomplete control of
hypertension, target organ damage,
such as left ventricular hypertrophy,
or both. However, angiotensin II
receptor blockade appears to be
associated with reversal of left 
ventricular hypertrophy.The Losartan
Intervention For Endpoint reduction
(LIFE) study, was conducted to 
determine if managing hypertension
with an angiotensin II receptor blocker,
such as losartan, rather than with a
beta-blocker, would reduce cardio-
vascular morbidity and mortality
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beyond that associated with control 
of hypertension.20

The LIFE trial, which randomized
more than 9,000 patients to either
losartan or atenolol, found that 
both agents produced similar blood
pressure reductions, but that 
significantly fewer fatal or nonfatal 
strokes occurred in the losartan 
group (p=0.001).

Anticoagulant therapy
Level 1 evidence supports anticoagula-
tion in individuals with atrial fibrillation
or previous MI.6 For patients with atrial
fibrillation, the American College of
Chest Physicians (ACCP) makes the 
following recommendations concerning
anticoagulant therapy21:
• All high-risk individuals, and all

individuals older than 75 years of
age, regardless of risk level, should
be treated with warfarin.

• Low-risk individuals and individuals
younger than 65 years of age
should be treated with ASA.

• Individuals 65–75 years of age
without risk factors may receive
warfarin or ASA, based on the 
clinical situation and the 
physician’s judgment.

For individuals with atrial fibrillation,
warfarin should be administered to
reach a target international normalized
ratio (INR) of 2–3.A target INR of
2.5–3.5 appears beneficial in patients
with a vascular event and in lupus
anticoagulant syndrome. For secondary
prevention, warfarin therapy provides
RRR of 70% compared with placebo:
the annual incidence of stroke with
warfarin,ASA, or placebo is 4%, 10%,
and 12% respectively.22

Antiplatelet therapy
Strong level 1 evidence supports 
the use of antiplatelet therapy (ASA,
sustained-release dipyridamole plus
ASA, or clopidogrel) in high-risk 
individuals.23,24 Ticlopidine, an inhibitor

of platelet aggregation that is related
to clopidogrel, is associated with 
significant side effects, including
neutropenia and thrombocytopenic
purpura, and guidelines now 
recommend that individuals not be
started on this agent.These idiosyncratic
adverse events occur early in therapy,
so individuals already on ticlopidine
may safely be continued on this
antiplatelet agent.

ASA. The worldwide Antiplatelet
Trialists’ Collaboration reviewed 
145 randomized trials of antiplatelet
therapy.23 Trials comparing antiplatelet
therapy with control included 30,000
low-risk patients and 70,000 high-risk
patients, and trials comparing different
antiplatelet agents included 10,000
high-risk patients.Antiplatelet therapy
significantly reduced the risk of
ischemic events in all high-risk 
secondary prevention categories by
approximately 25%.The reduction
was statistically significant irrespective
or age, sex, blood pressure, or history
of diabetes. Specifically, antiplatelet
therapy reduced nonfatal MI by 1/3,
nonfatal stroke by 1/3, and vascular
death by 1/6.The most widely 
tested regimen was medium-dose 
ASA 75–325 mg/day. Increased 
benefit was noted with increased
duration of therapy.

The recent Antithrombotic Trialists’
Collaboration meta-analysis of random-
ized trials of preventive antiplatelet
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Practical tip 

Action plans are available online at the 
Heart and Stroke Foundation Web site
<www.heartandstroke.ca/bloodpressure> or 
by calling the Foundation’s toll-free health 
information line at 1-888-HSF-INFO (473-4636).
You can refer your patients to these resources 

or they can access the information directly.This information is provided at 
no cost and contacts are completely confidential.

Pharmacotherapy 
All patients at risk of stroke should receive appropriate pharmacotherapy,
including medications to manage any risk factors that are present, and specific
stroke preventive therapy.

Table 1. Pharmacotherapy in stroke prevention.

Risk factor reduction

Antihypertensive agents various classes

Antihyperlipidemic agents statins and other classes

Specific stroke preventive therapy 

Angiotensin II receptor blockers losartan

ACE inhibitors ramipril, perindopril/indapamide

Anticoagulant therapy warfarin

Antiplatelet therapy ASA, clopidogrel, dipyridamole plus ASA 



therapy in high-risk patients
reviewed 287 studies.24 More than
77,000 patients were included in trials
comparing antiplatelet regimens, and
135,000 patients were included in
trials comparing active therapy with
control.Antiplatelet therapy reduced
nonfatal MI by 1/3, nonfatal stroke by
1/4, and vascular death by 1/6.

ASA, the most studied agent, was
found to be as effective at doses of
75–150 mg/day as at higher doses.24

There is no evidence that increasing
the ASA dose increases efficacy.The
usual dose of ASA is 325 mg/day, but
doses as low as 40 mg/day may 
be effective.

Dipyridamole plus ASA. One random-
ized trial of 6,600 individuals has
shown sustained-release dipyridamole
plus ASA to reduce the risk of stroke
by 37% and the risk of stroke or death
by 24% compared to placebo.25 The
combination of low dose ASA 25 mg
and sustained-release dipyridamole
200 mg given twice daily reduced the
relative risk of stroke by 19% over
ASA. Sustained-release dipyridamole
plus ASA is usually given BID.

Clopidogrel.Clopidogrel is an inhibitor
of platelet aggregation.The Clopidogrel
vs Aspirin in Patients at Risk of
Ischemic Events (CAPRIE) study, a 
large randomized, controlled trial,
found that clopidogrel reduces
the incidence of stroke, MI, and
death by 9%, compared with ASA in
patients with a history of ischemic
vascular disease.26

The Clopidogrel in Unstable angina
to prevent Recurrent Events (CURE)
study compared the combination of
clopidogrel and ASA with ASA in
patients with unstable angina and
non-Q-wave MI.27 The CURE trial
demonstrated RRR with clopidogrel
plus ASA compared with placebo plus
ASA of 20%, for the primary efficacy

outcome of cardiovascular death,
nonfatal MI, or nonfatal stroke
(p<0.001), and 14% for the primary
efficacy outcome of cardiovascular
death, nonfatal MI, nonfatal stroke, or
refractory ischemia (p<0.001).The
dose of clopidogrel is 75 mg/day.

The Management of
Atherothrombosis with Clopidogrel 
in High-Risk Patients with Recent
Transient Ischemic Attack or Ischemic
Stroke (MATCH) study, which is 
currently underway, is being conducted
to determine whether clopidogrel
plus ASA is more effective than 
clopidogrel alone in preventing 
new ischemic events in patients after
recent TIA or ischemic stroke and 
at high risk of recurrent ischemic
events. It will also evaluate the safety 
of long-term clopidogrel plus ASA
compared to clopidogrel alone.

Surgical interventions 
for carotid artery stenosis 
Surgical interventions to treat symp-
tomatic carotid artery stenosis may be
beneficial in specific patient types,
significantly reducing the risk of
recurrent stroke.

Carotid endarterectomy. The North
American Symptomatic Carotid
Endarterectomy Trial (NASCET) 
evaluated the benefit of carotid
endarterectomy in individuals with
symptomatic low–moderate (<50%),
moderate (50–69%), or severe
(70–99%) carotid stenosis.28 The study
found that individuals with less than
50% stenosis did not benefit from
endarterectomy and that those with
stenosis of 50–69% received a modest
but statistically significant benefit.
However, participants with 70–99%
stenosis derived a substantial and
durable benefit from the procedure,
measured at the 8-year follow-up
(level 1 evidence).28 Carotid
endarterectomy is a high-risk 

procedure that is best carried out 
by surgeons with expertise in this
procedure.The use of endarterectomy
for asymptomatic carotid stenosis is
still controversial.6,28 The Canadian
consensus opinion does not 
recommend carotid endarterectomy
for asymptomatic carotid stenosis.29

In appropriate candidates, carotid
endarterectomy should be performed
within 1 month of the occurrence 
of TIA.

Carotid artery stenting. The benefits
of coronary artery stenting in patients
with symptomatic ischemic CAD
prompted investigators to evaluate 
the potential of stenting in patients
with symptomatic carotid artery 
disease.The incidence of procedure-
related complications in trials conducted
to date is high.30-33 Nevertheless, using
new stents, antiplatelet agents and
neuroprotective devices may signifi-
cantly improve the safety and efficacy
of carotid stenting procedures.

Several clinical trials are currently
evaluating the role of carotid stenting,
including the Stenting and Angioplasty
with Protection in Patients and 
HIgh Risk for Endarterectomy 
(SAPPHIRE) study and the Carotid
Revascularization: Endarterectomy 
versus Stent Trial (CREST).34

Stroke prevention clinics
Regional stroke centres are establishing
hospital-based stroke prevention clinics
to provide an individualized, compre-
hensive, interdisciplinary approach to
stroke prevention for high-risk
individuals and stroke survivors.The
Joint Stroke Strategy Working Group
defined the role of stroke prevention
clinics as follows1:

Working closely with the acute
care sector, primary care, and 
rehabilitation, regional stroke pre-
vention clinics will be responsible
for regional organization of 
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secondary stroke prevention 
services. Stroke prevention clinics
will reduce delays and inefficiencies
in risk factor management of high-
risk patients, as well as facilitate
access to carotid endarterectomy.
Whenever possible, such clinics
should be linked and share
resources with cardiac prevention
services and/or community-based 
prevention clinics.

Additional information about stroke
prevention clinics is contained in 
A Guide to Establishing Stroke
Prevention Clinics, a 2001 Heart and
Stroke Foundation of Ontario manual
in the Coordinated Stroke Strategy
series.This manual is available online at
<www.heartandstroke.ca/profed/>.

Management 
of TIAs 
TIAs are associated
with a high short-term

risk of stroke.35 Therefore, all individuals
with TIA presenting to a hospital
emergency department or a family
physician’s office should be referred
to stroke prevention services, if 
possible, or to a neurologist or 
physician trained in vascular disease
prevention for urgent investigation
and development of a care plan.At
that time, the emergency or primary
care physician should initiate a TIA
protocol to facilitate appropriate
urgent assessment, medical therapy
and possibly surgical intervention. It is
critical that wait times for diagnosis,
treatment, and risk factor management
be reduced, so that patients are 
evaluated within 1 week of the TIA.
In appropriate candidates, carotid

endarterectomy should be performed
within 1 month of the occurrence of TIA.
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