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Stroke is well suited for prevention. It carries a
high prevalence, heavy burden of illness and

substantial cost to society, but safe and effective
preventative measures are available. Every year,
more than 50,000 Canadians will experience a
stroke. Of these, about 20% to 25% will die from
the direct effects, and of the survivors, about half
will be left with some degree of disability.
Although ischemic strokes constitute more than
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85% of all cerebrovascular accidents, several
measures are now available to reduce their
occurrence, and limit the disability that accom-
panies them. This article will focus on secondary
prevention of ischemic stroke, that is, after a
patient has already experienced a clinical mani-
festation of cerebral ischemia, either as a tran-
sient ischemic attack (TIA) or a non-disabling
stroke.  

Most ischemic strokes in adults occur as a
consequence of atherosclerosis and can be cate-
gorized into different sub-types: 1) atherothrom-
botic, affecting large and medium size arteries of
the neck and brain; 2) lacunar, affecting small
penetrating arteries within the deep subcortical
structures of the brain; 3) cardioembolic, which
most commonly occurs as a complication of car-
diac atherosclerotic disease. Non-atherosclerotic

causes of ischemic stroke are less common and
tend to be more prevalent in younger patients.
Currently recognized ischemic stroke mecha-
nisms include thrombosis, embolism and hypop-
erfusion. Current therapeutic measures for
stroke prevention are directed at these different
mechanisms. 

Risk Factor Modification
Several risk factors for ischemic cerebrovascular
disease have been well identified and these can
be classified into modifiable and non-modifiable
(Table 1). Numerous prospective studies have
consistently shown  a reduced risk of stroke with
either control or elimination of many of these
risk factors.1 Among the modifiable risk factors,
hypertension is probably the most important
one, especially because of its prevalence and
pathophysiological link to cerebrovascular dis-
ease.  

Current evidence suggests that optimal con-
trol of hypertension can result in a 40% risk
reduction for stroke. It has recently been esti-
mated that almost half of all strokes could be
prevented by better control of hypertension.
Unfortunately, recent reports suggest that hyper-
tension often is not well controlled and not rec-
ognized.2 Reduction in blood cholesterol levels
and cessation of smoking also have been associ-
ated with a reduced risk of stroke in different
high-risk populations.3,4 In particular, the recent
introduction of statins has resulted in a decrease
of about 30% in the relative risk of cerebral
ischemic events in several cardiovascular trials.
Although evidence is currently lacking concern-
ing reduction of stroke risk through optimal
management of other risk factors, it is strongly
advised to manage them appropriately to reduce
other types of vascular damage, such as
microvascular complications (e.g., retinopathy,
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Table 1

Risk Factors for 
First Ischemic Stroke

Nonmodifiable

Increased age

Male sex

Family history of stroke

Modifiable/Potentially Modifiable

Hypertension

Atrial fibrillation

Cardiovascular disease

Cigarette smoking

Hypercholesterolemia

Diabetes

Heavy alcohol use



nephropathy) related to diabetes mellitus. 

Pharmacological
Intervention

Oral anticoagulants. In general, long-term use of
oral anticoagulants is recommended in conditions
where stasis of blood leading to thrombus forma-
tion may play a role. Non-valvular atrial fibrilla-
tion is the most common rhythm disorder associ-
ated with ischemic stroke in the older population.
Recent evidence from the literature confirms the
protective role of antithrombotic drugs, especially
warfarin, in selected patients with atrial fibrilla-
tion with a relative risk reduction for embolic
events of close to 70%.5 Clinical and echocardio-
graphic criteria have been suggested to stratify the
risk of stroke and other embolic events in these
patients and justify the long-term use of warfarin
(Table 2).  

The International Normalized Ratio (INR)
should be kept between 2 and 3 (target 2.5) to bal-
ance optimal efficacy with a minimal hemorrhag-
ic risk. In patients who are not appropriate candi-
dates for long-term anticoagulation, acetylsali-
cylic acid (ASA) at a dosage of 325 mg a day is a
reasonable alternative, although the level of pro-
tection is only half of the one expected with war-
farin. Unfortunately, recent reports have suggested
that antithrombotic drugs in this context, especial-
ly warfarin, are underused.6 Oral anticoagulation
therapy also should be considered for other condi-
tions that might predispose a person to cardioem-
bolic stroke. These include recent myocardial
infarction, rheumatic valvular disease, heart fail-
ure and cardiomyopathy.  

Antiplatelet Agents. Antiplatelets are typically
the treatment of choice for the prevention of cere-
bral ischemic events presumed to be either of an
atherothrombotic or lacunar origin. Today, ASA

continues to be the most economical and com-
monly prescribed antiplatelet agent for stroke pre-
vention. Its efficacy in patients with cerebrovas-
cular ischemic symptoms has been well docu-
mented, although the level of protection is rela-
tively modest with a relative risk reduction of
approximately 13% for all ischemic events. The
recommended dosage range is between 50 mg and
325 mg a day.7 There currently is no rigorous
basis to suggest increasing the dosage of ASA in
patients who experience an initial or recurrent
cerebral ischemic event while already taking
ASA. An alternative antiplatelet strategy should
be considered in these patients, as well as in those
who present gastric intolerance or who are aller-
gic to ASA. Up until several years ago, ticlopidine
(250 mg/twice per day) was the only available
antiplatelet alternative to ASA. Although it has
been shown to be slightly superior to ASA for
stroke prevention, its usefulness has been limited
by its side effects, especially diarrhea and the
occurrence of rashes. More troubling was the risk
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Table 2

Atrial Fibrillation:
Indicators of Increased Risk

Clinical Indicators

• Age (75 years and up)

• Previous transient ischemic attack (TIA) or
ischemic stroke

• Hypertension

• Heart failure, symptomatic coronary disease

• Diabetes

Echocardiographic Indicators

• Increased left atrial size

• Left ventricular dysfunction



for neutropenia (1% of cases) and thrombocy-
topenia, which required regular hematological
monitoring recommended for the first three
months after initiation of therapy.8 More recently,
clopidogrel (75 mg per day), an analog of ticlopi-
dine, has been shown to be slightly more effica-
cious than ASA (325 mg per day) in reducing the
risk of combined vascular events (e.g., myocar-
dial infarction, ischemic stroke, vascular death) in
patients with different manifestations of athero-
sclerosis, including myocardial infarction,
ischemic stroke and peripheral vascular disease.9

The absolute benefit, however, was small, with

200 patients needed to be treated with clopidogrel
for one year to prevent one vascular event of any
type.  Furthermore, sub-group analyses did not
suggest any significant benefit for clopidogrel
over ASA to prevent a recurrent stroke in patients
who had already suffered one. The safety profile
of clopidogrel, however, was as good as that of
ASA and clearly superior to ticlopidine. The most
recent antiplatelet approach to stroke prevention
is the combination of low dose ASA (50mg/day)
with extended release (ER) dipyridamole
(400mg/day). Although the association of these
drugs has been tested in earlier clinical trials
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Table 3

Prevention of Ischemic Stroke

TIA
Non disabling stroke

Control or elimination of
vascular risk factors

Cardioembolic
• Atherothrombotic*
• Lacunar

Antiplatelets
• ASA
• Ticlopidine
• Clopidogrel
• ASA/ER Dipyridamole

Anticoagulants
• Warfarin

* Carotid endarterectomy should be considered for selected patients with stenosis of ≥50%.



without success, the recently published ESPS2
trial,10 reported a significant beneficial effect of
ASA in combination with extended-release
dipyridamole when compared both to placebo and
ASA alone (50mg/day).

The combination of ASA and ER dipyridamole
conferred a 23% relative risk reduction for all
strokes when compared to ASA alone. The most
common side effects of the extended release
dipyridamole preparation were headaches and gas-
trointestinal discomfort. There was no increased
incidence of myocardial infarction in the dipyri-
damole-treated groups in this study.

In summary, all patients who experience either a
TIA or ischemic stroke of a non-cardioembolic
nature should be considered for antiplatelet therapy
to reduce the risk of stroke and other vascular
ischemic events. Acceptable options for initial
therapy include: 1) ASA 50-325mg/day; 2)
ASA/ER dipyridamole (25/200mg twice per day);
3) clopidogrel 75mg/day. Because the combination
ASA/ER dipyridamole appears more effective than
ASA alone for stroke prevention, it probably
should be considered as the initial choice between
these two drugs. However, no firm conclusions can
be reached when comparing the combination
ASA/ER dipyridamole to clopidogrel, as no direct
comparisons are available. Clopidogrel, because of
its favorable safety profile, is a good alternative in
patients who are either allergic or intolerant to
ASA or who present recurrent ischemic symptoms
while on ASA alone or on ASA/ER dipyridamole.
This is especially so in those patients with evidence
of diffuse atherosclerotic disease affecting the
carotid, coronary or peripheral vascular systems.
The combination of ASA/clopidogrel has not been
tested for stroke prevention. Currently, there is no
evidence to support the long-term use of oral anti-
coagulants for stroke prevention in the context of
atherothrombotic or lacunar disease. Studies are
currently in progress comparing oral anticoagu-

lants to antiplatelets in patients with non-cardioem-
bolic strokes. Recent recommendations, based on
currently available evidence, have been published
regarding antithrombotic therapy in the secondary
prevention of cerebral ischemia.11

Surgical Intervention
Selected patients with a recent carotid TIA or non-
disabling ischemic stroke and an associated ipsi-
lateral stenosis of 50% or more may benefit from
carotid endarterectomy.12 Patients who can expect
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ASA continues to be the most
economical and commonly prescribed

antiplatelet agent for stroke prevention.
Its efficacy in patients with

cerebrovascular ischemic symptoms has
been well documented, although the

level of protection is relatively modest.



the greatest benefit are those with a ≥70% appro-
priate stenosis, if the complication rate of the sur-
gical procedure is kept to 5% or 6%. In this situa-
tion, six patients have to be submitted to carotid
endarterectomy to prevent one ipsilateral stroke.
For patients with a moderate (50% to 70%) degree
of symptomatic stenosis, the absolute benefit is
not as high, and those who appear to benefit most
are non-diabetic men with hemispheric symptoms,
as opposed to retinal ischemic events. In this mod-
erate range, the number needed to treat to prevent
one ipsilateral stroke is 12, which is double that
for the most severe stenosis group. For patients
with a moderate degree of carotid disease, a case-
by-case approach is suggested. There is currently
no evidence that carotid endarterectomy is benefi-
cial for symptomatic patients with carotid stenosis
of less than 50%. Based on recent results from the
ASA and Carotid Endarterectomy (ACE) trial a
dose of ASA between 81 mg and 325mg/day
appears to confer optimal protection against vas-
cular events in the post-carotid endarterectomy
period.13

At the present time, because of lack of evidence
from clinical trials, angioplasty with or without
stenting of the carotid or vertebrobasilar circula-
tion, has to be considered investigational until the
results of ongoing studies are published.

Several approaches can be applied to reduce the
risk of ischemic stroke (Table 3). These are not
only based on the characteristics of the ischemic
event itself, but also on the presence of co-existing
vascular risk factors and presumed mechanism of
cerebral ischemia.  
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