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Antiplatelet therapy to prevent 
recurrent stroke: Three good options

■■ ABSTRACT

Drugs that prevent platelets from sticking together—ie, 
aspirin, dipyridamole, and clopidogrel—are an important 
part of therapy to prevent recurrence of ischemic stroke 
of atherosclerotic origin. We discuss current indications 
for these drugs and review the evidence behind our cur-
rent use of aspirin, dipyridamole, and clopidogrel.

■■ KEY POINTS

After a stroke, antiplatelet therapy lowers the rate of 
recurrent nonfatal stroke by about 25%. 

Aspirin is the most established, best tolerated, and least 
expensive of the three approved drugs.

Adding dipyridamole to aspirin increases the efficacy, 
with a 22% reduction in relative risk, but only a 1% 
reduction in absolute risk.

Clopidogrel is similar in efficacy to aspirin and to dipyri-
damole.

All three agents are regarded as equal and appropriate 
for secondary prevention of stroke; the choice is based on 
individual patient characteristics.

A small number of strokes result from atherosclerotic 
disease of the common carotid bifurcation, and patients 
with symptomatic carotid disease can be treated with the 
combination of surgery or stenting and drug therapy, or 
with drug therapy alone.
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A fter a stroke, an important goal is to 
prevent another one.1,2 And for patients 

who have had an ischemic stroke or transient 
ischemic attack (TIA) due to atherosclerosis, 
an important part of secondary preventive 
therapy is a drug that inhibits platelets—ie, as-
pirin, extended-release dipyridamole, or clopi-
dogrel. This has taken years to establish. 
 In the following pages, we discuss the anti- 
platelet agents that have been shown to be 
beneficial after stroke of atherosclerotic ori-
gin, and we briefly review the indications for 
surgery and stenting for the subset of patients 
whose strokes are caused by symptomatic ca-
rotid disease. 
 (Although managing modifiable risk fac-
tors such as smoking, hypertension, diabetes, 
and dyslipidemia is also important, we will not 
cover this topic here, nor will we talk about 
hemorrhagic stroke or stroke due to atrial fi-
brillation. Also not discussed here is cilostazol, 
which, although shown to be effective in pre-
venting recurrent stroke when compared with 
placebo and aspirin,3,4 has not been approved 
for this use by the US Food and Drug Admin-
istration, as of this writing.)

 ■ HOW WE REVIEWED THE LITERATURE

We searched PubMed using the terms aspirin, 
acetylsalicylic acid, clopidogrel, and/or dipyri-
damole, in combination with stroke, cerebral 
ische(ae)mia, transient ische(ae)mic attacks, 
or retinal artery occlusion. We reviewed only 
clinical trials or meta-analyses of these drugs 
for either primary or secondary prevention of 
cerebrovascular disease. 
 As our aim was to review the topic and not 
to perform a meta-analysis, no cutoffs were 
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used to exclude trials. The references in the 
selected papers were also reviewed to expand 
the articles. Finally, the references in the cur-
rent American Heart Association and Ameri-
can Stroke Association secondary stroke pre-
vention guideline were also reviewed. 
 For a summary of the trials included in our 
review, see the Data Supplement as an ap-
pendix to the online version of this article at 
www.ccjm.org.

 ■ ASPIRIN: THE gOLD STANDARD

Prescribed by Hippocrates in the form of wil-
low bark extract, aspirin has long been known 
for its antipyretic and anti-inflammatory 
properties. Its antiplatelet and antithrombotic 
properties, first described in 1967 by Weiss and 
Aledort,5 are mediated by irreversible inhibi-
tion of cyclooxygenase, leading to decreased 
thromboxane A2, a platelet-aggregation acti-
vator.
 Fields et al,6,7 in 1977 and 1978, reported 
that in a controlled trial in patients with TIA 
or monocular blindness, fewer subsequent 
TIAs occurred in patients who received as-
pirin, although the difference was not statis-
tically significant, with lower rates of events 
only in nonsurgical patients. Over the next 20 
years, the results remained mixed. 
 The Danish Cooperative study8 (1983) 
found no significant difference in the rate of 
recurrent stroke with aspirin vs placebo.
 AICLA.9 The Accidents Ischémiques Céré-
braux Liés à l’Athérosclérose study of 1983 did 
find a difference. However, both the Dan-
ish Cooperative study and the AICLA were 
limited by lacking standardized computed to-
mographic imaging to rule out hemorrhagic 
stroke and by being relatively small. 
 The Swedish Cooperative Study10 (1987) 
found no statistical difference between high-
dose aspirin and placebo in preventing recur-
rent vascular events (stroke, TIA, or myo-
cardial infarction [MI]) 1 to 3 weeks after a 
stroke. However, it had several limitations: 
the aspirin group contained more patients 
with ischemic heart disease (who are more 
likely to die of cardiac causes), there were sig-
nificantly more men in the aspirin group, and 
nearly one-fourth of the deaths were a result 
of the initial stroke, potentially masking the 

effect of aspirin in secondary prevention.
 Later studies began to show a consistently 
favorable effect of aspirin. 
 Boysen et al11 in 1988 reported a nonsig-
nificant trend toward fewer adverse events 
with aspirin.
 UK-TIA.12 The United Kingdom Tran-
sient Ischaemic Attack trial in 1991 found a 
similar trend.
 SALT.13 The Swedish Aspirin Low-dose 
Trial, also in 1991, showed a significant 18% 
lower rate of stroke or death in patients with 
recent TIA, minor stroke, or retinal occlu-
sion treated with low-dose aspirin. The inclu-
sion of patients with TIA helped broaden the 
population that might benefit. However, the 
study may have favored the aspirin group by 
having a run-in period in which patients were 
nonrandomly treated either with aspirin or 
with anticoagulation at the discretion of the 
patient’s physician and, if they suffered “sev-
eral” TIAs, a stroke, retinal artery occlusion, 
or MI, were removed from the study. 
 ESPS-2.14 The second European Stroke 
Prevention Study in 1996 added to the evi-
dence that aspirin prevents recurrent stroke. 
Patients with a history of TIA or stroke were 
randomized in double-blind fashion to four 
treatment groups: placebo, low-dose aspirin, 
dipyridamole, or aspirin plus dipyridamole. At 
2 years, strokes had occurred in 18% fewer pa-
tients in the aspirin group than in the placebo 
group, and TIAs had occurred in 21.9% fewer. 
However, aspirin was associated with an abso-
lute 0.5% increase in severe and fatal bleed-
ing. The power of the study was limited be-
cause patients from one center were excluded 
because of “serious inconsistencies in patient 
case record forms and compliance assay deter-
minations.”14

 Comment. The mixed results with aspirin 
in studies predating ESPS-2 were partly be-
cause the study populations were too small to 
show benefit. 
 ATT.15 The Antithrombotic Trialists’ 
Collaboration performed a meta-analysis 
that conclusively confirmed the benefit of 
aspirin after stroke or TIA. The investigators 
analyzed individual patient data pooled from 
randomized controlled trials published before 
1997 that compared antiplatelet regimens 
(mostly aspirin) against placebo and against 
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each other. The rates of vascular events were 
10.7% with treatment vs 13.2% with placebo 
(P < .0001). Antiplatelet therapy was particu-
larly effective in preventing ischemic stroke, 
with a 25% reduction in the rate of nonfatal 
stroke, and with an overall absolute benefit in 
stroke prevention across all high-risk patient 
groups. This translated to 25 fewer nonfatal 
strokes per 1,000 patients treated with anti-
platelet therapy.

What is the optimal aspirin dose?
Studies of aspirin have used different daily 
doses—the earliest studies used large doses of 
1,000 to 1,500 mg.6–10

 Boysen et al11 in 1988 found a trend to-
ward benefit (not statistically significant) with 
doses ranging from 50 mg to 100 mg.
 In 1991, three separate studies found that 
higher doses of aspirin were no more effective 
than lower doses. 
 The UK-TIA trial12 compared aspirin 300 
mg vs 1,200 mg and found a higher risk of gas-
trointestinal bleeding with the higher dose.
  The SALT Collaborative Group13 found 
75 mg to be effective. 
 The Dutch TIA trial16 compared 30 mg vs 
283 mg; end point outcomes were similar but the 
rate of adverse events was higher with 283 mg. 
 ESPS-2 was able to show efficacy at a dose 
of only 50 mg.14

 Taylor et al17 compared lower doses (81 or 
325 mg) vs higher doses (650 or 1,300 mg) for 
patients undergoing carotid endarterectomy 
and found that the risk of adverse events was 
twice as high with the higher doses. 
 The ATT Collaboration15 found that ef-
ficacy was 40% lower with the highest dose of 
aspirin than with the lowest doses.
 Algra and van Gijn18 performed a meta-
analysis of all these studies and found no dif-
ference in risk reduction between low-dose 
and high-dose aspirin, with an overall relative 
risk reduction of 13% at any dose above 30 
mg.
 Campbell et al,19 in a 2007 review, found 
that doses greater than 300 mg conferred no 
benefit, and that rapid and maximum suppres-
sion of thromboxane A2 can be achieved by 
chewing or ingesting dissolved forms of aspirin 
162 mg.
 Conclusion. Aspirin doses higher than 

81 mg (the US standard) confer no greater 
benefit and may even decrease the efficacy of 
aspirin. In an emergency, rapid suppression of 
thromboxane A2 can be achieved by chewing 
a minimum dose of 162 mg.

 ■ DIPYRIDAMOLE CAN BE ADDED  
TO ASPIRIN

In 1967, Weiss and Aledort5 found that aspi-
rin’s antiplatelet effect could be blocked by 
adenosine diphosphate, which is released by 
activated platelet cells and is an essential part 
of thrombus formation. Adjacent platelets 
are then activated, leading to up-regulation 
of thromboxane A2 and glycoprotein IIb/IIIa 
receptors and resulting in a cascade of platelet 
activation and clot formation.20 Dipyridamole 
inhibits aggregation of platelets by inhibiting 
their ability to take up adenosine diphosphate.

Studies of dipyridamole
 AICLA.9 Bousser et al9 randomized pa-
tients who suffered one or more cerebral or 
retinal infarctions to receive placebo, aspirin 1 
g, or aspirin 1 g plus dipyridamole 225 mg. As-
pirin was significantly better than placebo in 
preventing a recurrence of stroke. The event 
rate with aspirin plus dipyridamole was simi-
lar to the rate with aspirin alone, although on 
2-by-2 analysis, the difference between place-
bo and aspirin plus dipyridamole did not reach 
statistical significance. However, the rate of 
carotid-origin stroke was 17% with aspirin 
alone and 6% with aspirin plus dipyridamole, 
a statistically significant difference. 
 Thus, this study confirmed the benefit of 
aspirin in preventing ischemic events but did 
not fully support the addition of dipyridamole, 
except in preventing stroke of carotid origin. 
The study had a number of limitations: the 
sample size was small, TIA was not included as 
an end point, computed tomography was not 
required for entry, and many patients were lost 
to follow-up, decreasing the statistical power 
of the trial.
 The ESPS study21 was also a randomized 
controlled trial of aspirin plus dipyridamole vs 
placebo. But unlike AICLA, ESPS included 
patients with TIA.
 ESPS found a 38.1% relative risk reduc-
tion in stroke with aspirin plus dipyridamole 

Aspirin doses 
> 81 mg confer 
no greater 
benefit 
and may even 
decrease the 
efficacy

 on March 20, 2024. For personal use only. All other uses require permission.www.ccjm.orgDownloaded from 

http://www.ccjm.org/


790 CLEVELAND CLINIC JOURNAL OF MEDICINE  VOLUME 80  • NUMBER 12  DECEMBER 2013

AntiplAtelet therApy for stroke

compared with placebo, and a 30.6% reduc-
tion in death from all causes. Interestingly, pa-
tients who had a TIA as the qualifying event 
had a lower end-point incidence and larger 
end-point reduction than those who had a 
stroke as the qualifying event. However, ESPS 
did not resolve the question of whether add-
ing dipyridamole to aspirin affords any benefit 
over aspirin alone.
 ESPS-214 hoped to answer this question. 
Patients were randomized to placebo, aspirin, 
dipyridamole, or aspirin plus dipyridamole. 
On 2 x 2 analysis, the dipyridamole group had 
a 16% lower rate of recurrent stroke than the 
placebo group, and patients on aspirin plus 
dipyridamole had a 37% lower rate. Aspirin 
plus dipyridamole yielded a 23.1% reduction 
compared with aspirin alone, and a 24.7% re-
duction compared with dipyridamole alone. 
Similar benefit was reported for the end point 
of TIA with combination therapy compared 
with either agent alone. 
 However, nearly 25% of patients had to 
withdraw because of side effects, particularly 
in the dipyridamole-alone and aspirin-dipyr-
idamole groups, and, as mentioned above, 
verification of compliance in the aspirin group 
was an issue.14,22 Nevertheless, ESPS-2 clearly 
showed that aspirin plus dipyridamole was bet-
ter than either drug alone in preventing recur-
rent stroke. It also showed the effectiveness of 
dipyridamole, which AICLA and ESPS could 
not do, because it had a larger study popula-
tion, used a lower dose of aspirin, and perhaps 
because it used an extended-release form of 
dipyridamole.23 
 The ATT meta-analysis15 showed a clear 
benefit of antiplatelet therapy. However, much 
of this benefit was derived from aspirin thera-
py, with the addition of dipyridamole resulting 
in a nonsignificant 6% reduction of vascular 
events. Most of the patients on dipyridamole 
were from the ESPS-2 study. In effect, the 
ATT was a meta-analysis of aspirin, as aspirin 
studies dominated at that time.
 A Cochrane review24 publsihed in 2003 
attempted to rectify this by analyzing ran-
domized controlled trials of dipyridamole 
vs placebo.24 Like the ATT meta-analysis, it 
did not bear out the benefits of dipyridamole: 
compared with placebo, there was no effect on 
the rate of vascular death, and only a minimal 

benefit in reduction of vascular events—and 
this latter point is only because of the inclu-
sion of ESPS-2. 
 Directly comparing aspirin plus dipyridam-
ole vs aspirin alone, the reviewers found no 
effect on the rate of vascular death, and with 
the exclusion of ESPS-2, no effect on vascular 
events. 
 The Cochrane review had the same limita-
tion as the ATT meta-analysis, ie, dependence 
on a single trial (ESPS-2) to show benefit, and 
perhaps the fact that ESPS-2 was the only 
study that used an extended-release form of 
dipyridamole.
 Leonardi-Bee et al25 performed a meta-
analysis that overcame the limitation of 
ESPS-2 being the only study at the time with 
positive findings: they used pooled individual 
patient data from randomized trials and ana-
lyzed them en masse. Patients on aspirin plus 
dipyridamole had a 39% lower risk than with 
placebo and a 22% lower risk than with aspi-
rin alone. Unlike the ATT and the Cochrane 
review, excluding ESPS-2 did not alter the 
statistically significant lower stroke rate with 
aspirin plus dipyridamole compared with con-
trols. This meta-analysis helped to confirm 
ESPS-2’s finding of the additive effect of as-
pirin plus dipyridamole compared with aspirin 
and placebo control.
 ESPRIT.26,27 The European/Australasian 
Stroke Prevention in Reversible Ischaemia 
Trial confirmed these findings. This random-
ized controlled trial compared aspirin plus 
dipyridamole against aspirin alone in patients 
with a TIA or minor ischemic stroke of arte-
rial origin within the past 6 months. For the 
primary end point (death from all vascular 
causes, nonfatal stroke, nonfatal MI, nonfatal 
major bleeding complication), the hazard ra-
tio was 0.80 favoring aspirin plus dipyridam-
ole, with a number needed to treat of 104 over 
a mean of 3.5 years (absolute risk reduction 
of 1% per year). Importantly, twice as many 
patients taking aspirin plus dipyridamole dis-
continued the medication. 
 Caveats to interpreting this study are that 
it was not blinded, the aspirin doses varied (al-
though the median aspirin dose—75 mg—was 
the same between the two groups), and not all 
patients received the extended-release form of 
dipyridamole.

Unfortunately, 
many patients 
stop taking 
dipyridamole 
because of 
side effects, 
primarily  
headache
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Conclusions about dipyridamole
ESPS-2, ESPRIT, and the meta-analysis by 
Leonardi-Bee et al showed that aspirin plus 
dipyridamole is more effective than placebo or 
aspirin alone in secondary prevention of vas-
cular events, including stroke. Also, extend-
ed-release dipyridamole appears to be more 
effective. 
 Unfortunately, many patients stop taking 
dipyridamole because of side effects (primarily 
headache). 
 Based on the results of ESPRIT, the abso-
lute benefit of dipyridamole used alone may be 
small.

 ■ CLOPIDOgREL:  
SIMILAR TO ASPIRIN IN EffICACY?

Like dipyridamole, clopidogrel targets adenos-
ine diphosphate to prevent clot formation, 
blocking its ability to bind to its receptor on 
platelets. It is a thienopyridine and, unlike its 
sister drug ticlopidine, does not seem to be as-
sociated with the potentially serious side ef-
fects of neutropenia. However, a few cases of 
thrombotic thrombocytopenic purpura have 
been reported.28 The other drugs in this class 
have not been evaluated in clinical trials for 
secondary stroke prophylaxis.

Trials of clopidogrel
 CAPRIE.29 The Clopidogrel Versus As-
pirin in Patients at Risk of Ischaemic Events 
trial, in 1996, was one of the first to compare 
the clinical use of clopidogrel against aspirin. 
It was a randomized controlled noninferiority 
trial in patients over age 21 (inclusion criteria: 
ischemic stroke, MI, or peripheral arterial dis-
ease) randomized to aspirin 325 mg once daily 
or clopidogrel 75 mg once daily. Patients were 
followed for 1 to 3 years.
 Patients on clopidogrel had a relative risk 
reduction of 8.7% in primary events (isch-
emic stroke, MI, or vascular death); patients 
on aspirin were at significantly higher risk of 
gastrointestinal hemorrhage. Patients with pe-
ripheral arterial disease as the qualifying event 
did particularly well on clopidogrel, with a sig-
nificant relative risk reduction of 23.8%. 
 Limitations of the CAPRIE trial included 
its inability to measure the effect of treatment 
on individual outcomes, particularly stroke, 

and the fact that the relative risk reduction 
for patients with stroke as the qualifying event 
was not significant (P = .66). Another limita-
tion was that it did not use TIA as an entry 
criterion or as part of the composite outcome. 
Also, the relative risk reduction had a wide 
confidence interval, and a large number of pa-
tients discontinued therapy for reasons other 
than the defined outcomes.
 Nevertheless, the CAPRIE trial showed 
clopidogrel to be an effective antiplatelet 
prophylactic, particularly in patients with pe-
ripheral artery disease, but with no discernible 
difference from aspirin for those patients with 
MI or stroke as a qualifying event.
 MATCH.30 The Management of Athero-
thrombosis With Clopidogrel in High-risk Pa-
tients trial hoped to better assess clopidogrel’s 
efficacy, particularly in patients with ischemic 
cerebral events. Cardiac studies leading up to 
MATCH suggested that adding a thienopyri-
dine to aspirin might offer additive benefit in 
reducing the rate of vascular outcomes.15,31 
MATCH randomized high-risk patients (in-
clusion criteria were ischemic stroke or TIA 
and a history of vascular disease) to clopido-
grel or to aspirin plus clopidogrel. 
 There was a nonsignificant 6.4% relative 
risk reduction in the combined primary out-
come of MI, ischemic stroke, vascular death, 
other vascular death, and re-hospitalization 
for acute ischemic events in the aspirin-plus-
clopidogrel group compared with clopidogrel 
alone. However, this came at the cost of dou-
ble the number of bleeding events in the com-
bination group, mitigating most of the benefit 
of combination therapy.
 An important caveat in interpreting the 
results of MATCH, as compared with the 
Clopidogrel in Unstable Angina to Prevent 
Recurrent Events (CURE) study, is that aspirin 
was being added to clopidogrel, not vice versa. 
CURE, which looked at the addition of clopi-
dogrel to aspirin vs aspirin alone in cardiac pa-
tients, found a significant reduction of ischemic 
events taken as a group (relative risk 0.8), and 
a trend toward a lower rate of stroke (relative 
risk 0.86, but 95% confidence interval encom-
passing 1) for aspirin plus clopidogrel vs aspirin 
alone.31 However, patients in the CURE trial 
did not have high-risk vasculopathy per se but 
rather non-ST-elevation MI, perhaps skewing 
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the benefit of combination therapy and lessen-
ing the risk of intracranial bleeding.
 CHARISMA.32 The Clopidogrel for High 
Atherothrombotic Risk and Ischemic Stabiliza-
tion, Management, and Avoidance trial, like the 
CURE trial, compared aspirin plus clopidogrel 
vs aspirin in patients with established cardio-
vascular, cerebrovascular, or peripheral arterial 
disease, or who were at high risk of events. As 
in the MATCH study, the findings for combina-
tion therapy were a nonsignificant relative risk 
of 0.93 for primary events (MI, stroke, or death 
from cardiovascular causes), and a significant 
reduction of secondary end points (primary end 
point event plus TIA or hospitalization for un-
stable angina) (relative risk 0.92, P = .04). 
 Importantly, combination therapy signifi-
cantly increased the rate of bleeding events. 
In asymptomatic patients (those without 
documented vascular disease but with mul-
tiple atherothrombotic risk factors), there 
was actually harm with combined treatment. 
Conversely, for symptomatic patients (those 
with documented vascular disease), there was 
a negligible, but significant reduction in pri-
mary end points. 
 The result was that in patients with docu-
mented vascular disease, aspirin plus clopido-
grel combination therapy provided little or no 
benefit over aspirin alone. For patients with 
elevated risk factors but no documented vas-
cular burden, there may actually be harm from 
combination therapy.
 PRoFESS.33 Logically following is the 
question of whether aspirin plus dipyridamole 
offers any benefit over clopidogrel as a stroke 
prophylactic. The Prevention Regimen for Ef-
fectively Avoiding Second Strokes trial hoped 
to answer this by comparing clopidogrel against 
aspirin plus dipyridamole, both with and with-
out telmisartan, in patients with recent stroke. 
 The rate of recurrent stroke was similar 
in the two groups, but there were 25 fewer 
ischemic strokes in patients on aspirin plus 
dipyridamole, offset by an increase in hemor-
rhagic strokes. Rates of secondary outcomes 
of stroke, death, or MI were nearly identical 
between the groups. Early discontinuation of 
treatment was significantly more frequent in 
those patients taking aspirin plus dipyrida- 
mole, meaning better compliance for those 
taking clopidogrel. 

 Initially, patients were to be randomized to 
either aspirin plus dipyridamole or aspirin plus 
clopidogrel. However, after MATCH30 dem-
onstrated a significantly higher bleeding risk 
with aspirin plus clopidogrel, patients were 
changed to clopidogrel alone. But despite this, 
the bleeding risk was still higher with aspirin 
plus dipyridamole.
 During the trial, the entry criteria were ex-
panded, allowing for the inclusion of younger 
patients and those with less recent strokes; 
but despite this change, the study remained 
underpowered to demonstrate its goal of non-
inferiority. Thus, it showed only a trend of 
noninferiority of clopidogrel vs aspirin plus 
dipyridamole.

What the clopidogrel trials tell us
Clopidogrel confers a benefit similar to that 
of aspirin (as shown in the CAPRIE study).29 
Although aspirin plus dipyridamole confers 
greater benefit than aspirin alone (as shown in 
the ESPS-2,14 Leonardi-Bee,25 and ESPRIT26 
studies), aspirin plus dipyridamole is not supe-
rior to clopidogrel, and may even be inferior.34

 ■ WARfARIN fOR ATRIAL fIBRILLATION ONLY

Warfarin acts by disrupting the coagulation 
cascade rather than acting at the site of plate-
let plug formation. In theory, warfarin should 
be as effective as the antiplatelet drugs in pre-
venting clot formation, and so it was thought 
to possibly be effective in preventing stroke of 
arterial origin.
 However, in at least three studies, warfarin 
increased the risk of death, MI, and hemor-
rhage, with perhaps a slight decrease in the risk 
of recurrent stroke in patients with suspected 
stroke or TIA.35–37 This should be differenti-
ated from stroke originating from cardiac dys-
rhythmias, for which warfarin has clearly been 
shown to be beneficial.28

 ■ THREE gOOD MEDICAL OPTIONS 
fOR PREVENTINg STROKE RECURRENCE

Antiplatelet therapy offers benefit in the pri-
mary and secondary prevention of stroke, with 
a 25% reduction in the rate of nonfatal stroke 
and a 17% reduction in the rate of death due 
to vascular causes.15
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Aspirin is the best established
Aspirin is the best established, best toler-
ated, and least expensive of the three con-
temporary agents. Further, it is also the agent 
of choice for acute stroke care, to be given 
within 48 hours of a stroke to mitigate the 
risk of death and morbidity. The data for 
other agents in acute stroke management re-
main limited.38 

Aspirin plus dipyridamole
Aspirin plus dipyridamole is slightly more ef-
ficacious than aspirin alone, and it is an alter-
native when aspirin is ineffective and when 
the patient can afford the additional cost. 
Aspirin plus dipyridamole offers up to a 22% 
relative risk reduction (but a small reduction 
in absolute risk) of stroke compared with aspi-
rin alone, as demonstrated by ESPS-2,14 Leon-
ardi-Bee et al,25 and ESPRIT.26 

When is clopidogrel appropriate?
Up to one-third of patients may not tolerate 
aspirin plus dipyridamole because of side ef-
fects. Clopidogrel is an option for these pa-
tients. The CAPRIE study29 showed clopido-
grel similar in efficacy to aspirin.
 In contrast to aspirin plus dipyridamole, 
there is clearly no benefit to combining aspi-
rin and clopidogrel for ischemic stroke pro-
phylaxis. And data from PRoFESS33 suggested 
the combination was qualitatively inferior to 
aspirin plus dipyridamole. However, the PRo-
FESS trial was underpowered to fully bear this 
out.
 Therefore, current guidelines consider all 
three agents as appropriate for secondary pre-
vention of stroke. One is not preferred over 
another, and the selection should be based on 
individual patient characteristics and afford-
ability.28

 ■ CAROTID SURgERY OR STENTINg: 
BENEfITS AND LIMITATIONS 

Atherosclerosis is the most common cause of 
stroke, and atherosclerosis of the common ca-
rotid bifurcation accounts for a small but sig-
nificant percentage of all strokes.39–41

 The degree of carotid stenosis and 
whether it is producing symptoms influence 
how it should be managed. For patients with 

symptomatic carotid stenosis of more than 
70%, multicenter randomized trials have 
shown that surgery (ie, carotid endarterec-
tomy) added to medical therapy decreases 
the rate of recurrent stroke by up to 17% 
and the rate of combined stroke and death 
by 10% to 12% over a 2- to 3-year follow-
up period (level of evidence A).42–44 No 
study has proven the efficacy of surgery in 
patients with symptomatic stenosis of less 
than 50%.43,44

 Similarly, in asymptomatic carotid dis-
ease, preventive surgery is a beneficial ad-
junct to medical therapy in certain patients. 
An approximate 6% reduction in the rate of 
stroke or death over 5 years has been shown 
in patients with moderate stenosis (> 60%), 
with men younger than age 75 and with 
greater than 70% stenosis deriving the most 
benefit.45–47 
 However, these robust, positive results with 
surgical intervention should not overshadow 
the importance of intensive and guided medi-
cal therapy, which has been shown to mitigate 
the risk of stroke.48,49

 Is stenting as good as surgery? In the 
multicenter randomized Carotid Revascu-
larization Endarterectomy vs Stenting Trial 
(CREST), stenting resulted in similar rates 
of stroke and MI in patients with symptom-
atic and asymptomatic disease.50 However, 
stenting carried a greater risk of perioperative 
stroke, and endarterectomy carried a greater 
risk of MI. Those under age 70 benefited more 
from stenting, and those over age 70 benefited 
more from endarterectomy.
 But another fact to keep in mind is that the 
relationship between carotid narrowing and an 
ipsilateral stroke is not necessarily direct. Two 
follow-up studies in patients from the North 
American Symptomatic Carotid Endarterecto-
my Trial (NASCET) found that up to 45% of 
strokes that occurred after intervention in the 
distribution of the asymptomatic stenosed ca-
rotid artery were unrelated to the stenosis.51,52 
Moreover, up to 20% of subsequent strokes 
in the distribution of the symptomatic artery 
were not of large-artery origin, increasing up to 
35% for those with stenosis of less than 70%.51 
Clearly, thorough screening of those with pre-
sumed symptomatic stenosis is needed to elimi-
nate other possible causes.	 ■

The choice of 
antiplatelet 
regimen 
should be based 
on individual 
patient 
characteristics 
and 
affordability
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