Prevention of Recurrent Ischemic Stroke
Recurrent ischemic stroke and transient ischemic attack are common problems in primary care, with stroke survivors
averaging 10 outpatient visits per year. Risk factors such as hypertension, diabetes, and hypercholesterolemia should
be evaluated during each office visit. Attention should be given to lifestyle modification including management of
obesity, smoking cessation, reduction in alcohol consumption, and
promotion of physical activity. The choice of an antiplatelet agent
(e.g., aspirin, ticlopidine, clopidogrel, dipyridamole) or the anticoagulant warfarin is based on the safety, tolerability, effectiveness, and
price of each agent. Aspirin is a common first choice for prevention
of recurrent stroke, but the combination of dipyridamole and aspirin
should be considered for many patients because of its superior effectiveness in two clinical trials. Clopidogrel is recommended for patients
with aspirin intolerance or allergy, or for those who cannot tolerate
dipyridamole. Warfarin and the combination of aspirin and clopidogrel should not be used in the prevention of ischemic stroke. Carotid
endarterectomy is appropriate for select patients; carotid stenting was
recently shown to be less effective and less safe than endarterectomy.
(Am Fam Physician 2007;76:382-8, 389. Copyright © 2007 American
Academy of Family Physicians.)
▲

Patient information:
A handout on stroke
prevention, written by the
authors of this article, is
provided on page 389.
This article exemplifies the AAFP 2007
Annual Clinical Focus
on the management of
chronic illness.

E

very year in the United States, 700,000
persons have a stroke; in 200,000
of these patients, the strokes are
recurrent.1 Of the 500,000 patients
with a new stroke, 14 percent will have a
another stroke within one year. Approximately 270,000 persons die each year because
of stroke, ranking it third in mortality behind
heart disease and cancer. Stroke leads to more
long-term disability than any other disease
process, and it directly and indirectly costs the
United States $57.9 billion a year.
Most strokes (88 percent) are ischemic.
The rates of intracerebral hemorrhage and
subarachnoid hemorrhage are much lower
(9 and 3 percent, respectively).1 Recent trials
use a mixture of clinical and radiographic
evidence to define ischemic stroke versus
transient ischemic attack (TIA). An ischemic
stroke is defined as acute onset of neurologic
symptoms lasting longer than 24 hours or
radiographic evidence of an ischemic event
in patients with loss of symptoms within
24 hours.2 A TIA is an event that lasts less
than 24 hours and that is without evidence of pathology on radiographic studies.2
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Although these terms are strict, the pathology and clinical significance overlap.
Because most clinical trials include
patients with ischemic stroke and TIA, and
because it is probably just as important to
prevent a recurrent TIA, this article will use
the term “ischemic stroke” to indicate both.
In addition, this article will only discuss the
management of noncardioembolic stroke
and not atrial fibrillation or embolic stroke.
Stroke survivors account for a significant
proportion of family practice office visits,
with one study finding that a stroke survivor
has an average of 10 outpatient visits a year.3
Appropriate, cost-effective, office-based
care of these patients is critical to minimize
future disability and to reduce the risk of
death from recurrent stroke.
This article reviews the most current
information on the prevention of recurrent
ischemic stroke based on recent guidelines from the American Heart Association,
the American Stroke Association Council on Stroke, and the American College
of Chest Physicians.4,5 These organizations
provide recommendations on controlling
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SORT: KEY RECOMMENDATIONS FOR PRACTICE
Clinical recommendation
For patients with a history of stroke, hypertension treatment is recommended; optimal antihypertensive
agents include diuretics and diuretics plus angiotensin-converting enzyme inhibitors.
Patients with cerebrovascular disease should have a blood pressure goal of less than 140/90 mm Hg;
patients who also have diabetes should have a blood pressure goal of less than 130/80 mm Hg.
Other target organ damage (e.g., renal impairment, diabetes) should be considered when choosing
antihypertensive therapy.
Angiotensin-converting enzyme inhibitors and angiotensin receptor blockers are first-line
antihypertensive agents for patients with diabetes. Thiazide diuretics, beta blockers, and calcium
channel blockers also may be considered.
Statins are recommended to achieve a target low-density lipoprotein cholesterol level of less than
100 mg per dL (2.60 mmol per L); patients with multiple risk factors should have a target value of
less than 70 mg per dL (1.80 mmol per L).
Patients should be strongly encouraged not to smoke and to avoid environmental tobacco smoke.
Heavy drinkers (more than five drinks per day) should eliminate or reduce their consumption of alcohol.
Light to moderate drinking (less than two drinks per day for men and one drink per day for
nonpregnant women) may be considered.
Patients should be strongly encouraged to engage in moderate-intensity exercise for at least
30 minutes on most days of the week.
Weight reduction should be considered to maintain a goal body mass index of 18.5 to 24.9 kg per m2
and a waist circumference of less than 35 inches for women and less than 40 inches for men.
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risk factors, interventions for improving
atherosclerotic disease, and the use of antithrombotic therapy for the prevention of
recurrent ischemic stroke.
Risk Factors for Recurrent Stroke
Stroke prevalence varies by sex and race,
with the highest rates found in black men
(Table 1).1 Observational studies have documented relationships between initial stroke,
vascular risk factors (e.g., hypertension, diabetes, hyperlipidemia), and lifestyle risk factors (e.g., smoking, alcohol use, obesity,
lack of physical activity).4,6 Factors associated with recurrent stroke include diabetes mellitus, previous multiple strokes,
disability after initial stroke, and large artery
atherosclerosis.7,8
Management of Risk Factors
Extensive evidence supports the treatment of
hypertension for the prevention of recurrent
ischemic stroke.4,6,9 In a systematic review
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Table 1. Stroke Prevalence and Annual Incidence
by Race and Sex in the United States
Population

Prevalence (%)

Incidence*

Total
Total men
Total women
White men
White women
Black men
Black women
Mexican-American men
Mexican-American women
Hispanic or Latino
Asian
American Indian/Alaska Native

2.6
2.5
2.6
2.3
2.6
4.0
3.9
2.6
1.8
2.2
1.8
3.1

700,000
327,000
373,000
277,000
312,000
50,000
61,000
—
—
—
—
—

*—Includes new and recurrent strokes.
Adapted with permission from Thom T, Haase N, Rosamond W, Howard VJ, Rumsfeld
J, Manolio T, et al. Heart disease and stroke statistics—2006 update: a report from the
American Heart Association Statistics Committee and Stroke Statistics Subcommittee.
Circulation 2006;113:e103.
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of seven trials with more than 15,000 patients who had
a history of ischemic stroke, treatment with antihypertensive agents reduced the risk of stroke, nonfatal stroke,
myocardial infarction (MI), and total vascular events but
not vascular or all-cause mortality.9 Antihypertensive
therapy, preferably
diuretics or diuretIn patients with a history
ics plus angiotensinof stroke, statins should
converting enzyme
be used to achieve a
(ACE) inhibitors,
low-density lipoprotein
should be initiated
cholesterol level of less
after the hyperacute
than 100 mg per dL, or
period.4,6,9 There is
70 mg per dL for patients
no consensus on
with multiple risk factors.
the definition of the
hyperacute period
or how to treat patients within this time frame. However, some authors recommend a waiting period of 24 to
48 hours during which blood pressure is only treated if
it exceeds 220/120 mm Hg.10
The Seventh Report of the Joint National Committee
on Prevention, Detection, Evaluation and Treatment of
High Blood Pressure (JNC 7) recommends a blood pressure goal of less than 140/90 mm Hg for patients with
cerebrovascular disease.6 However, the American Heart
Association/American Stroke Association guidelines
recommend considering treatment in patients with or
without hypertension. They also recommend an average
blood pressure reduction of 10/5 mm Hg.4
The PROGRESS trial studied 6,105 patients with
or without hypertension after ischemic stroke in an
effort to determine the safety and effectiveness of blood
pressure lowering in this population. Specifically, they
evaluated the effects of an ACE inhibitor (perindopril [Aceon]) compared with an ACE inhibitor plus a
diuretic (indapamide [Lozol; brand not available in the
United States]).11 Over four years, combination therapy
significantly reduced the risk of stroke (number needed
to treat [NNT] = 25) in both patient populations.11 Perindopril alone did not reduce the risk of stroke, but this
may be because of a lesser reduction in blood pressure
than that observed with combination therapy.11
In patients with diabetes, most of the data on stroke
prevention is in the primary rather than secondary prevention population. Hypertension is the most important
risk factor; it should be managed aggressively in diabetes. Tight blood pressure control with beta blockers
and ACE inhibitors has been shown to reduce the risk
of stroke (NNT = 26 for eight years).4,12 Glycemic control has been shown to reduce the risk of microvascular
complications but not the risk of stroke.12 The JNC 7
384 American Family Physician

guidelines recommend a goal blood pressure of less than
130/80 mm Hg in patients with diabetes.6 Treatment
regimens should include ACE inhibitors or angiotensin
receptor blockers because they also slow the progression
of renal disease in this population.4 However, JNC 7
also recommends thiazide diuretics, beta blockers, and
calcium channel blockers for treating hypertension in
patients with diabetes.6
Hypercholesterolemia in patients with a history of
ischemic stroke should be managed according to the
National Cholesterol Education Panel guidelines.4,13
Patients should be instructed on lifestyle modification and dietary restrictions. Statins should be used to
achieve a low-density lipoprotein (LDL) cholesterol level
of less than 100 mg per dL (2.60 mmol per L) or less
than 70 mg per dL (1.80 mmol per L) for patients with
multiple risk factors.
In the Heart Protection Study, more than 20,000
patients with a history of diabetes, cerebrovascular
disease, or other occlusive arterial diseases were treated
with simvastatin (Zocor) for five years. Simvastatin
reduced the risk of recurrent stroke (NNT = 71) and
mean LDL level from 131 mg per dL (3.40 mmol per L)
to 92 mg per dL (2.40 mmol per L).14 In a recent placebocontrolled trial, 4,731 patients with a history of stroke
treated with 80 mg atorvastatin (Lipitor) over five years
reduced their risk of fatal or nonfatal stroke (NNT = 52)
and major cardiovascular events (NNT = 29) but not
overall mortality. Mean LDL level at baseline was 133 mg
per dL (3.45 mmol per L), which decreased to 73 mg per
dL (1.90 mmol per L) in the atorvastatin group.15
The most important lifestyle recommendation for
patients with a history of ischemic stroke is to stop smoking.4 Also, patients who are heavy drinkers (more than
five drinks per day) should eliminate or reduce their alcohol consumption; light to moderate consumption (less
than two drinks per day for men and one drink per day
for nonpregnant women) may be considered.4 For weight
reduction to a goal body mass index of less than 25 kg
per m2 and a waist circumference less than 35 inches for
women and less than 40 inches for men, patients should
be encouraged to engage in physical activity for at least
30 minutes on most days of the week.4
Antithrombotic Therapy
In addition to risk-factor modification, antithrombotic
agents are recommended for prevention of recurrent
stroke. Antithrombotic agents include antiplatelet agents
(aspirin, ticlopidine [Ticlid], clopidogrel [Plavix], and
dipyridamole [Persantine]) and the anticoagulant warfarin (Coumadin). In a large meta-analysis of antiplatelet
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agents for prevention of recurrent stroke, the NNT was
28 for 2.5 years to prevent one stroke.16
aspirin

A wide range of aspirin dosages (30 to 1,300 mg per day)
have been studied in the prevention of ischemic stroke.4,5
When compared with placebo, patients with a history
of ischemic stroke treated with aspirin had a lower risk
of stroke and death (NNT = 22 for three years).17 Highdosage (325 mg per day) and low-dosage (50 to 166 mg
per day) aspirin regimens have similar effectiveness in
preventing vascular events, but higher dosages are associated with more gastrointestinal side effects and bleeding
episodes.16,18,19 Specifically, patients receiving more than
200 mg of aspirin per day for at least one month have
more gastrointestinal bleeding (number needed to harm
[NNH] = 58), fatal or life-threatening bleeding (NNH =
76), and total bleeding episodes (NNH = 16) compared
with those receiving less than 100 mg per day.18 However,
the overall risk of major bleeding associated with aspirin
use (75 to 500 mg per day) is small (NNH = 344) compared with placebo.19
Aspirin is not recommended for patients with uncontrolled hypertension. The U.S. Preventive Services Task
Force (USPSTF) concluded that uncontrolled hypertension
attenuates the effectiveness of aspirin and increases the risk
of bleeding in the primary prevention population.20 The
USPSTF does not make specific recommendations about
aspirin use in the secondary prevention population. In the
trials for prevention of recurrent stroke, many patients had
the diagnosis of hypertension, but studies often excluded
patients with uncontrolled hypertension.21
clopidogrel

Clopidogrel is approved by the U.S. Food and Drug
Administration for the prevention of recurrent vascular events (e.g., MI, stroke, vascular death).22 In a
randomized controlled trial (RCT), patients with recent
ischemic stroke, MI, or symptomatic peripheral arterial
disease received clopidogrel (75 mg) or aspirin (325 mg)
daily for two years.21 There was a statistically significant
difference in effectiveness with clopidogrel compared
with aspirin (5.32 versus 5.83 percent risk of ischemic
event; NNT = 196 for two years), but this was of borderline clinical significance. In the subgroup of patients
with previous stroke, clopidogrel offered no benefit over
aspirin for prevention of recurrent events. Clopidogrel
was associated with more reports of rash (NNH = 71)
and diarrhea (NNH = 91) than aspirin, but patients
taking aspirin experienced more gastrointestinal upset
(NNH = 39) and bleeding (NNH = 149).21
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clopidogrel and aspirin

Clopidogrel has also been studied in combination with
aspirin for the prevention of recurrent stroke. Although
short-term (six to nine months) combination therapy
has been shown to be effective in patients with coronary stents and acute coronary syndrome, combination
therapy is not recommended in patients with a history of
stroke.23,24 In a recent trial, more than 7,000 patients with
a previous stroke received clopidogrel (75 mg) and aspirin (325 mg) or clopidogrel alone for 18 months.25 Combination therapy was not more effective than clopidogrel
alone in preventing
ischemic stroke,
The combination of clopidoMI, vascular death,
grel and aspirin is no more
or rehospitalization
effective than clopidogrel
for ischemic events.
alone for preventing ischHowever, the comemic stroke, but it increases
bination regimen
the risk of bleeding.
increased the risk
of life-threatening
bleeding (NNH = 50) and major bleeding (NNH = 100).
In patients with a history of cardiovascular disease and
multiple risk factors, combination therapy also increased
the risk of severe bleeding (NNH = 250 over two years)
but did not reduce the risk of ischemic stroke.26
dipyridamole and aspirin

Extended-release dipyridamole and aspirin are available
as a combination product (Aggrenox) approved for the
prevention of recurrent stroke.27 Two RCTs have demonstrated the benefit of combination therapy versus aspirin
alone. In the first trial, 6,602 patients receiving dipyridamole (200 mg twice per day) and aspirin (25 mg twice per
day) had a lower risk of ischemic stroke (NNT = 33) and
TIA (NNT = 47) during the two-year study compared
with aspirin alone.28
In the second trial, 2,739 patients were randomized
to aspirin (30 to 325 mg per day, mean dose of 75 mg)
or combination therapy with aspirin (30 to 325 mg day,
mean dose of 75 mg) and dipyridamole (200 mg twice
per day; 83 percent of patients received the extendedrelease formulation) for an average of 3.5 years.29 The
dipyridamole and aspirin combination significantly
reduced the risk of death from all vascular causes and
nonfatal stroke, MI, and major bleeding complications
(NNT = 33). This number was confirmed when the
investigators combined data from both combination
therapy trials.29
In addition, combination therapy did not increase the
risk of major or minor bleeding. One fourth of patients
who discontinued therapy with dipyridamole reported
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headache as at least one of the reasons. Only 13 percent
of patients stopped aspirin therapy, mainly for medical reasons (e.g., need for anticoagulant therapy).29 An
ongoing trial is comparing clopidogrel with aspirin and
dipyridamole for the prevention of recurrent stroke.30
There have been concerns about using immediaterelease dipyridamole in patients with stable angina
because its vasodilatory effects have the potential to
cause chest pain. However, one trial evaluated this risk
and found no excess of adverse cardiac events in patients
receiving extended-release dipyridamole compared with
aspirin.31
warfarin

Warfarin is commonly recommended for the prevention
of recurrent stroke in patients with atrial fibrillation,
but it has a lesser role in the prevention of noncardioembolic ischemic stroke. In a comparative trial of 2,206
patients with a history of ischemic stroke, investigators
found no difference in effectiveness between warfarin
(International Normalized Ratio [INR] of 1.4 to 2.8)
and aspirin (325 mg) for the prevention of recurrent
ischemic stroke or death over two years.32 Patients receiving warfarin, however, had a significant increase in risk
of minor bleeding (NNH = 13). In 569 patients with

ischemic stroke caused by intracranial arterial stenosis,
warfarin (mean INR of 2.5) also increased the risk of
bleeding (NNH = 20 over two years) and total mortality
(NNH = 19) compared with aspirin 1,300 mg per day.33
Given the risk/benefit ratio, cost of monitoring therapy,
and difficulty in maintaining a therapeutic INR in a
community setting, antiplatelet agents are preferred over
warfarin for prevention of recurrent ischemic stroke.
choice of antithrombotic therapy

The choice of antithrombotic therapy for the prevention
of recurrent ischemic stroke should be made based on
the safety, tolerability, effectiveness, and price of each
agent (Table 216-19,21,22,25,27-29,32).4,5 Because of its minimal
cost, aspirin in a dosage of 50 to 325 mg per day remains
a good choice for the prevention of recurrent ischemic
stroke.4 However, considering the significant increase
in effectiveness with a combination of dipyridamole
and aspirin versus aspirin alone, this regimen should be
strongly considered for many patients.4,5 For patients
intolerant of aspirin (e.g., those with gastrointestinal
distress or bleeding), with an aspirin allergy (e.g., those
with nasal polyps, rhinorrhea, bronchospasm), or who
experience headaches with dipyridamole, clopidogrel is
an appropriate alternative.4,5 Combination therapy with

Table 2. Comparison of Antithrombotic Agents for Prevention of Recurrent Ischemic Stroke
Antithrombotic
agent
Aspirin

Aspirin and
clopidogrel
(Plavix)
Aspirin and
dipyridamole
(Aggrenox)
Clopidogrel

Warfarin
(Coumadin)

Average
monthly cost*

Safety

Tolerability

Effectiveness

Intracranial hemorrhage: 0.49% 21;
major bleeding: 0.8% 19; GI
bleeding: 3.0% 18 ; possibility of
aspirin allergy22
Major bleeding: 2% 25; lifethreatening bleeding: 3% 25;
possibility of aspirin allergy22
Intracranial hemorrhage: 0.8% 29;
extracranial hemorrhage: 1.7% 29;
possibility of aspirin allergy22,27
Intracranial hemorrhage: 0.35% 21 ;
life-threatening bleeding: 1.0% 25;
GI bleeding: 2.0% 21
Major bleeding: 2.2%; minor
bleeding: 20.8% 32

GI upset: 17.6% 21

Stroke or death: NNT = 22
(versus placebo) 17
Stroke, MI, or vascular death:
NNT = 28 (versus placebo) 16
No difference in effectiveness
(versus aspirin) 25

$1 to 2

Death from all vascular
causes, nonfatal stroke:
NNT = 33 (versus aspirin) 29
Stroke, MI, vascular death:
NNT = 196 21

$142

No difference in effectiveness
(versus aspirin) 32

$19 to 20
(generic)
$28 (brand)

GI upset, diarrhea,
rash
Headache: 26% ;
GI upset 28,29
GI upset: 15% ;
diarrhea: 4.5% ;
rash: 6.0% 21
—

$141 to 142

$140

GI = gastrointestinal; NNT = number needed to treat; MI = myocardial infarction.
*—Estimated cost to the pharmacist based on average wholesale prices (rounded to the nearest dollar) in Red Book. Montvale, N.J.: Medical
Economics Data, 2006. Cost to the patient will be higher, depending on prescription filling fee.
Information from references 16 through 19, 21, 22, 25, 27 through 29, and 32.
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Table 3. Indications for Carotid Artery Endarterectomy
Degree of
stenosis (%)

Patient factors*

> 75

Stable patient; symptomatic disease

50 to 75

Younger than 75 years; hemispheric
symptoms rather than transient
monocular blindness; intracranial
stenosis; male; presence of
collaterals; recent stroke (within
two weeks); symptomatic disease
—

< 50

Eligibility for
surgery†
Surgery clearly
indicated
Surgery based on
risk/benefit ratio

The Authors
Surgery clearly
not indicated

*—Patient factors listed make the patient a better candidate for carotid artery
endarterectomy. These factors are not absolutely necessary for the performance
of the procedure.
†—Recommend using a surgeon with perioperative morbidity and mortality of less
than 6 and 3 percent, respectively.
Information from references 4 and 34.

clopidogrel and aspirin should only be used in patients
with recent acute coronary syndromes or after coronary
stenting because this regimen increases the risk of bleeding in patients with ischemic stroke.4 Warfarin should
be reserved for patients who cannot tolerate antiplatelet agents.4,5 There is no evidence to guide the treatment decision for patients who experience an ischemic
stroke while taking aspirin. Expert opinion recommends
switching to dipyridamole and aspirin or clopidogrel in
this situation.4
Surgical Treatment for Patients
with Atherosclerosis
Three types of surgical interventions are available for
treatment of patients with ischemic stroke and carotid
atherosclerosis documented by radiologic techniques.
They are carotid endarterectomy, extracranial/intracranial bypass, and carotid artery balloon angioplasty and
stenting.4,34 Carotid endarterectomy is the best-studied
surgical intervention. It has been shown to prevent
stroke compared with medical management in carefully
selected patients. Only certain patients will benefit from
surgery, based on degree of stenosis and other risk factors (Table 3).4,34
A recent RCT showed that patients with carotid artery
balloon angioplasty and stenting had higher rates of death
and recurrent stroke than patients with carotid endarterectomy.35 Because of this increased risk, carotid artery
balloon angioplasty and stenting may only benefit patients
August 1, 2007
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with severe stenosis (more than 75 percent)
who have a history of trauma or surgeries to
the neck that make them difficult to access
with carotid endarterectomy or re-stenosis
after carotid endarterectomy.35 Carotid artery
balloon angioplasty and stenting should only
be used in centers with experience with the
surgery. Extracranial/intracranial bypass is
not routinely recommended.
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