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Antiplatelet therapy in ischemic stroke: evidence ..based review 


Kongkiat Kulkantrakom, M.D.* 


ABSTRACT 

Antiplatelet therapy is indicated for long-term secondary stroke prevention in ischemic stroke due to 

atherothrombosis. Aspirin is the well-known antiplatelet agent and best studied for stroke prevention. It 

inhibits platelet activation by irreversibly inhibiting platelet cyclooxygenase and thromboxane production. 

Recent meta-analysis suggests that the benefit of aspirin is independent of dosage and now, lower dosage is 

favored due to low side-effect profiles. The adenosine diphosphate (ADP) receptor antagonists which are 

ticlopidine and clopidogrel are slightly more effective than aspirin in high-risk patients. However, they have 

different side effect profile and higher price. There no clearer role for other agents such as dipyridamole or 

oral GP IIb I IlIa receptor antagonist as single agent for prevention. Therefore, the choice for antiplatelet 

therapy need to be individualized due to their eftlcacy, side effect profiles, availability and cost. 
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Introduction 

The Healthcare burden from stroke is con

siderable. Stroke ranks as the third leading cause of 

'death in the united states and it is estimated to have 

700,000 New strokes annually and 4.4 million 

stroke survivors,l In Thailand, the estimated 

annual incidence is 150,000 new cases and the 

trend is on the rise. 2 Ischemic stroke accounts for 

approximately 80% of all strokes, while the 

remaining are due to cerebral hemorrhage. The 

process of large-vessel atherothrombosis and small 

vessel occlusion, each account for 20% of all 

strokes3 
• Antiplatelet therapy is indicated for both 

SUbtypes. 

Current evidence for oral antiplatet 

agents 

Antiplatelet Trialists' Collaboration (APT) 

analyzed the effectiveness and safety of antiplatelet 

therapy from various trials and categorized qualify

ing condition of patients as symptomatic vascular 

disease of the brain, heart or limbs 4 • 

The analyses showed that the effects of 

antiplatelet agents were effective for all above quali

fying conditions but the magnitUde of the favorable 

effect varied. These data indicate that 

atherothrombosis is a global disease that affects 

different vascular beds and respond to similar way 

to antiplatelet therapy, regardless of which vascular 

bed is symptomatic. 

The results of meta-analysis are generally 

expressed in the same terms, as are the results of 

clinical trials. The effect of treatment is most com

monly described using the relative risk (RR), and 

the relative risk reduction (RRR). RR is calculated 

as the incidence rate in the treatment group divided 
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by the incidence rate in the control group. The RRR 

is simply one minus the RR expressed as a percent. 

RRR is quite independent of the baseline risk and to 

some degree is also indepedent of the study dura

tion. This measure is particularly useful for describ

ing population benefits, but its meaning for the indi

vidual is less clear5. 

Absolute risk reduction (ARR) is the dif

ference in event rates between the treatment and 

control groups, expressed in percent. This may be 

more meaningful to the individual patient. And can 

be calculated to another measure, number needed to 

treat (1'.'NT). It is the events avoided per 1,000 

patients treated. However, they are quite sensitive to 

differences in study duration and baseline risk. 

Aspirin 

Aspirin is the most economical and fre

quently chosen antiplatelet agent. In 11 randomized 

placebo - controlled trials of aspirin in more than 

10,000 patients with prior transient ischemic at

tacks (TIA) or ischemic stroke, aspirin reduced the 

odds of a serious vascular event by 17%. This is a 

RRR of 13% (95% CI 6-19%) and ARR of 3% 

over about 3 years, or about 1 % per year 6 • The 

NNT with aspirin to pervent one serious vascular 

event each year is therefore about 100. 

Aspirin doses, ranging from 25 mg 2 

times per day7 to 325 mg 4 times per dal have 

shown to be efficacious for prevention of stroke 

after TIA. Meta-analysis can also be used to clarify 

the relationship between the benefit of aspirin and 

the dose. Separate analysis of trials using 900

1,500 mg daily (high dose) versus 300 mg daily 

(medium dose) versus 50-75 mg daily (low dose) 

for prevention of vascular events in patients with 

prior stroke or TIA showed a very similar RR for 

each dose category (Table!)5 .In summary, aspirin 

provides a 13% RRR and we can avoid 28 events 

for every 1,000 patients treated for 2 years. There

fore, the benefit of aspirin alone is rather modest. 

Table 1 Efficacy of aspirin versus placebo by 

dose for prevention of stroke, MI, or vascular 

death among patients with prior stroke or TIA 5 

Dose (rng) Relative risk 95% CI 

900-1,500 0.87 (0.76,0.98) 

300 0.91 (0.76,1.09) 

50-75 0.87 (0.78,0.97) 

overall 0.87 (0.81,0.95) 

MI=myocardial infarction 

TIA=transient ischemic attack 

The gastrointestinal toxicity of aspirin is 

dose related, even low dose aspirin (50-75 mg/d) 

slightly increases the risk of major bleeding, particu

larly gastrointestinal hemorrhage9
• Enteric coating 

reduces gastrointestinal toxicity and appears to in

hibit thromboxane synthetase similarly to equal doses 

of uncoated preparation . 

In a recent survey of US physicians, the 

use of aspirin 325 mg/d is favored10
. If one cannot 

tolerate aspirin 325 mg/d because of minor dyspep

sia, the options include taking aspirin with meals, 

using an enteric coated preparation, or taking a lower 

dose. The American Heart Association (AHA) guide

line recommended a dosage range of 50-325 mg of 

aspirin per day for most TIA patientsll . 

In patients who were already on aspirin, 

then suffered a first or recurrent TIA or stroke, 

(aspirin failure), there is no clinical trial to investi
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gate this problem. The possible strategies are to 

continue aspirin, add dipyridamole, or switch to 

ticlopidine or clopidogrel or to use anticoagulation 

with an INR of 2.0 to 3.012. Nevertheless, prior use 

of low dose aspirin may be associated with a small 

but significant reduction in stroke mortality. Benefi

cial effects was seen in atherosclerotic and 

cardioembolic strokes, but not in small vessel dis

ease. The effect of prior aspirin use on mortality 

was independent of age, gender, other risk factors, 

and use of other medication13. 

ADP receptor antagonists (Ticiopidine, 

Clopidogrel) 

Ticlopidine 

Ticlopidine prevents platelet aggregation by 

inhibiting the binding of ADP to its receptor on 

platelets, independent of any effects on prostaglan

dins. The efficacy of ticlopidine was demonstrated 

in two clinical trials, described below. 

The Canadian American Ticlopidine Study 

(CATS)14 studied the efficacy of Ticlopidine hydro

chloride 250 mg twice a day versus placebo in 

stroke patients. The relative risk reduction, in inten

tion-to-treat analysis, was 23.3% for combined out

come of stroke, MI and vascular death. Another 

trial, Ticlopidine Aspirin stroke study (TASS)15 ,as

sessed the efficacy of ticlopidine 250 mg twice a 

day versus aspirin 650 mg twice a day. In the first 

year, the event rates clearly diverged, favoring 

ticlopidine over aspirin. However, at 3 years, the 

overall risk reduction from ticlopidine was 21 % in 

fatal or non-fatal stroke risk. And the differences 

between two agents were not statistically significant. 

Diarrhea was the most common adverse 

event but the more severe side effect was neutrope

nia. Severe neutropenia was found in 0.8% of pa

tients, therefore, complete blood count screening is 

recommended every 2 weeks for the first 3 months 

of treatment. Thrombotic thrombocytopenic purpura 

(TfP) is another serious hematologic problem that 

may occur in the first 3 months of treatmentl6• The 

post marketing surveillance about the use of ticlopidine 

with aspirin after coronary angioplasty and stenting 

was complicated by TIP approximRtely once in ev
17 ery 4,184 patients and was total in >20% of cases . 

Clopidogrel 

Clopidogrel is a new thienopyridine de

rivative that also acts by inhibiting platelet aggrega

tion induced by ADP and affecting ADP dependent 

activation of the GP TIbnTIa complex, which is the 

major receptor of available fibrinogen. 

The Clopidogrel versus Aspirin in Patients 

at Risk of Ischemic Event (CAPRlE) triallS evalu

ated the relative safety and efficacy of clopidogrel 

75 mg/d versus aspirin 325 mg/d in 19,185 pa

tients with stroke, MI, or peripheral arterial disease. 

The results showed that clopidogrel was more effec

tive than aspirin in preventing a combined endpoint 

of ischemic stroke, MI or vascular death. Intention

to-treat analysis showed a small RRR of 8.7% in 

favor of clopidogrel (p=0.043) For the 6431 pa

tients in the stroke subgroup, the RRR was a non

significant 7.3% in favor of clopidogrel (p=0.26) , 

however the CAPRIE trial was not initially powered 

for subgroup analysis. 

The side effect of clopidogrel and aspirin 

appeared to be similar, although diarrhea and rash 

are more common. Additionally, the neutropenia 

occurred about 0.1 % and routine CBC monitoring 

is not recommended as it is for ticlopidine. There

fore, clopidogrel is another alternative to aspirin in 

( 
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patients who are aspirin intolerance or have ischemic 

event despite aspirin therapy7,1I. 

Dipyridamole 

Dipyridamole is an antiplatelet agent with 

inhibition of cyclic nucleoside phosphodiesterase and 

blockade of the uptake of adenosine. The European 

Stroke Prevention Study (ESPS) compared placebo 

with aspirin 975 mg/d plus dipyridamole 225 

mg/d. The combination regimen reduced the risk of 

stroke and death by 33%, and the risk of fatal and 

nonfatal stroke by 38%19. In this trial, the effect of 

each agent alone cannot be determined. 

ESPS-2 was designed to assess the effi

cacy of aspirin and an extended release dipyridamole 

by 2x2 factorial designs which allowed compari

sons between 4 treatment groups : placebo, aspirin 

alone (25 mg twice daily), extended release dipy

ridamole (200 mg twice daily) , and the combina

tion therapy7. The trial showed 37% RR in favored 

of combination therapy compared to placebo. For 

monotherapy versus placebo, each agent showed sta

tistically significant reduction in stroke risk: 18% 

for aspirin and 16% for dipyridamole. The most 

common side effects of dipyridamole were headache 

(7-8%) and gastrointestinal disturbances (6-7%). 

Future perspectives 

As stated earlier, the maximal risk reduc

tion from antiplatelet monotherapy seems modest. 

Based on the promising results obtained with ADP

aspirin combination in coronary stenting, several 

additional trials with c1opidogrel plus aspirin are 

undergoing, such as MATCH (Management of 

Atherothrombosis with Clopidogrel in High risk 

patients) However, the combination of oral GP 

IIb/IIIa receptor antagonist plus aspirin versus aspi

rin seems less promising due to excess death from 

earlier reports of the combination treatment in car

diac patients (orbofiban, xemilofiban and 

sibrafiban)20,21 . 

The other important aspect of stroke pre

vention is risk factor modification in each patient. 

Most risk factors are modifiable to achieve maximal 

stroke risk reduction independent of antiplatelet 

therapy. The important ones are hypertension, diabe

tes mellitus, smoking, hyperlipidemia, obesity, poor 

nutrition/diet, physical inactivity, and alcohol/drug 

abuse22
.
23

. 

Despite recent advances in acute stroke 

management and promising new approaches to im

proving post-stroke recovery, prevention remains the 

cornerstone of therapy for these devastating disease. 

The understanding of antiplatelet therapy will facili

tate physician in improving stroke care and maxi

mally protect patients from recurrent event. 

References 

1. 	American Heart Association. Stroke Statistics. 

Dallas, Tex : American Heart Association;2000. 

A vailable at: http://www.americangeart.org/ 

heart3nd_stroke_A_Z_ Guide/Strokes.htmL Ac

cessed September 2000. 

2. 	 Poungvarin N. Stroke in the developing world. 

Lancet 1998;352 (Suppl 3) :519-522. 

3. 	 Caplan LR. Diagnosis and treatment of ischemic 

stroke. JAMA 1991;266:2413-2418. 

4. 	Antiplatelet Trialist' Coration: Collaborative over 

view of randomised trials of antiplatelet therapy. 

L Prevention of death, myocardial infarction 

and Stroke by prolonged antiplatelet therapy in 

various categories of patients. Br Med n994; 

308:81-106. 

5. 	 Albers GW, Tigssen JGP. Antiplatelet therapy: 

http:http://www.americangeart.org
http:abuse22.23


1I~ 1 'illhj~ 3 th::;h!~6'UilQ'Ult1'U - O'Utllt1'U 2544 _____________________ 29 

New foundations for optional treatment decisions. 

Neurology 1999;53 (Suppl 4):525-531. 

6. 	 Algra A. van Gijn 1. Cumulative metaanalysis of 

aspirin efficacy after cerebral ischemia of arte

rial origin. 	J Neurol Neurosurg Psychiatry 

1999;66:255. 

7. 	 Diener HC, Cunha L, Forbes C, Sivenius J, 

Smets P, Lowenthal A. European Stroke preven

tion Study 2: dipyridamole and acetylsalicylic 

acid in the secondary prevention of stroke. J 

Neurol Sci 1996;143:1-13. 

8. 	 Canadian Cooperative study group. A random

ized trial of aspirin and sulfinp}Tazone in the 

threatened stroke. N Eng J Med 1978;299:53

59. 

9. 	 Hansson L, Zanchetti A, Carruthers SG, Dahlof 

B, Elmfeldt D, Julius S, et al. Effects of inten

sive blood-pressure lowering and low dose as

pirin in patients with hypertension: principal 

results of the Hypertension Optimal Treatment 

(HOT) randomised trial: HOT study Group. Lan

cet 1998;351:1755-1762. 

10. 	Goldstein LB, Bonito AJ, Matchar DB, Duncan 

PW, DeFriese HI, Oddone EZ, et al. US na

tional survey of physician practices for second

ary and tertiary prevention of ischemic stroke: 

design, service availability, and common prac

tices. Stroke 1995;26:1607-1615. 

11. 	 Albers GW, Hart RG , Lutsep HL, Newell 

DW, Sacco RL. A statement from the ad hoc 

committee on guidelines for the management 

of transient ischemic attacks, stroke council, 

American Heart Association. Stroke 1999; 

30:2502-2511. 

12. 	 Diener He. Stroke prevention: antiplatelet and 

antithrombotic therapy. Neurol Clin 2000; 

19:343-355. 

13. 	Kalra L, Perez I, Smithard 00, Sulch D. Does 

prior use of aspirin affect outcome in Ischemic 

Stroke? Am J Med 2000;108:205-209. 

14. 	 Gent M, Blakely JA, Easton JD, Ellis DJ, 

Hachinski VC, Harbison JW, et al. The Cana

dian American Ticlopidine study (CATS) in 

thromboembolic stroke. Lancet ;1989:1:1215

1220. 

15. 	 Hass WK, Easton JD, Adams HP Jr, Pryse

Phillips W, Molony BA, Anderson S, et aL A 

randomized trial comparing ticlopidine hydro 

chloride with aspirin for the prevention of stroke 

in high-risk patients: Ticlopidine Aspirin Stroke 

Study Group. N Engl J Med 1989;321:501

507. 

16. Bennett CL, Weinberg PD, Rozenberg-Ben-Dror 

K, Yarnold PR, Kwaan HC, Green D. Throm

botic thrombocytopenic purpura associated with 

ticlopidine: a review of 60 cases. Arm Intern 

Med 1998;128:541-544. 

17. Steinhubl SR, Tan WA, Foedy JM, Topol EJ. 

Incidence and clinical course of thrombotic throm

bocytopenic purpura due to ticlopidine follow

ing coronary stenting: EPISTENT Investigators: 

Evaluation of Platelet IIb/Illa Inhibitor for stenting. 

JAMA 1999;281:806-810. 

18. CAPRIE Steering Committee. A randomized, 

blinded, trial of clopidogrel versus aspirin in 

patients at risk of ischemic events (CAPPIE). 

Lancet 1996;348:1329-1339. 

19. The ESPS group. The European Stroke Preven

tion Study (ESPS). Principal end-points. Lancet 

1987;2:1351-1354. 

20. Hankey GJ. Current oral antiplatelet agents to 

prevent atherothrombosis. Cerebrovasc Dis 

2001;II(SuppI2):11-17. 

21. Easton JD. Future perspectives for optimizing 



30 

oral antiplatelet therapy. Cerebrovasc Dis 2001; 

l1(Suppl 2):23-28. 

22. 	Wolf PA, Clagett GP, Easton JD, Goldstein LB, 

Gorelick PB, Kelly-Hayes M, et al. Preventing 

ischemic stroke in patients with prior stroke and 

transient ischemic attack : A statement for 

healthcare professionals from the stroke council 

of the American Heart Association. Stroke 

1999;30:1991-1994. 

23. 	Goldstein LB, Adams R, Becker K, Furberg 

CD, Gorelick PB, Hademenos G, et al. Primary 

prevention of ischemic stroke: A statement for 

healthcare professionals from the stroke coun

cil of the American heart association. Circula

tion 2001;103:163-182. 

In~1'WI fl~ ~Iii{) ~ I~t!tJ1~'flll fll n'leN flll Ill':i fl~1JI~ll Jl'\1fl'll ':i rl'\1l:lfl~liifl~fflJ fl~;i lJ Ii1!N\llflfll1~'\1l:l!J ~lii!J ~ 
" , ~ '" ~ ,)/0I.:'i1 ~J.d .::t1 <v.t \I d ~ 

U'\I'l Ufl1Y Villi! UlllJ 1'I1l:lfll!tl~ ~l1J Illlfffl.niufllilllllJ1fl 'I'I~~ 1Il:l~flfl nt) 'l'lli ~6fl11 6'\J6~ fl1l'YI1,1ll'Ufl~lfll:l~ltlfl~ 

FIlU 'YIN fl1lNa~''lf1rltlflflfleil~!ll ff !!(l~l1HllJlIfl fll'lfll 1111111'1 'jl~'I1'Ntl 111111l6l1l:l16~1l VilJl11h~ii'YIlifl1Vi'\l!J 'I 
, ~ ~ ,J ~ ~ :: '1 ~ .. ~ ~,,~ .J; A "''' """ '!. " Uflff Vi'jU !lJ'\IUfl'\J'\Illl~'\I!WJl ~~Ull llil\l~lJll\l~lJfl\l~ !']I!n !1l'\l1l1~'I'I~111l!J'l\llfllJNtl'\l1~1fl6'lUfl6 61 Ufll.'!lJ61~lU 

\lhillfl~inll~'U'~vlflffrri'YIl~lll11rl(l~~1l 'I11fllrltl~l~lmtl ihh~ii'YIlifllVi~fl11I1flff'Vi~'U!gfltrfl6i'U~iJ16f1~1J!~6'~~ 
fldl~1'i ~m1J61fl~lJifnFltl'\i'1~!fi6~.iNn1l1 tJl!tl:::n'i1fn~~fl1161tll '1 ,'!ill 1~'lVi~~111Jtl 'I11!J 61~1'Ui1fll~~lJiJri'1~1fl 
U'l ''linll'YI'\Jl'l'li'~I\lllUfl '! llflUii'I~1l611~!J1 ~'lJufll'S!iiflflH' 61 'llfl~lJif\l~~fl'lfhi1'l~'lil\l1l6jlh~ '1 111~iJ16!1~tl::;'jllJ 
!'liu lh::;ff'YIlifllVi Ntl'\i'1'l!fi6~ fll'ji1iii.tUtl~'jlm 


