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Adams et al. Stroke 1993; Hart et al. Lancet Neurol 2014 

TOAST, Trial of ORG 10172 in Acute Stroke Treatment 

TOAST classification of acute ischaemic stroke subtypes 

2 
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Cryptogenic stroke 

• Diagnostic assessment incomplete 

• No cause found from assessment 

• Cause cannot be established due to  

≥1 possible cause 
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ESUS, embolic stroke of undetermined source 

Hart et al. Lancet Neurol 2014 

ESUS is a subset of cryptogenic stroke 

ESUS 

if found to be: 

• NOT cardioembolic 

• NOT occlusive large 

atherosclerosis 

• NOT lacunar 

The dominant underlying 

mechanism of cryptogenic 

stroke is likely an embolism from 

an unestablished source 

ESUS is a non-lacunar brain 

infarct without large artery 

stenosis or cardioembolic 

sources 
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What is ESUS and 

how common is it? 



Estimates of long term risk after 
Stroke or TIA 

After TIA (%)1 After Stroke(%)2 

30 days 4-8 3-10 

1 year 12-13 10-14 

5 years 24-29 25-40 

1. Feinberg WM et al. Stroke. 1994;25(6):1320 
2. Sacco RL. Neurology. 1997;49( suppl 4):S39 



JAMA. 2010;304(12):1350-1357. doi:10.1001/jama.2010.1322 

4 years risk with and without 

prior ischemic events 

Prior ischemic event                          Only risk factors 



Targeted approach 

http://www.google.co.in/url?sa=i&rct=j&q=+stroke+prevention+%2C+cartoon&source=images&cd=&cad=rja&docid=NVtiTYD5G1fNuM&tbnid=fV6d_pKG6-qYzM:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.cartoonresource.com%2Farchive%2Fsports%2Fgolf%2Fsgl310-ry.aspx&ei=CC0qUfeNO-m0iQfA_4HYDg&psig=AFQjCNFn3VWA7fq79AO9yWl_aTxiAJGrUw&ust=1361804865162256


Inflammation Accumulation 

of lipids 
Normal 

artery 

Smooth muscle  

cell proliferation, 

plaque progression 

Pathophysiology of 

Atherothrombosis 

1. Munger MA et al. J Am Pharm Assoc. 2004;44(suppl 1):S5-
S13. 

2. Libby P et al. Circulation. 2005;111:3481-3488. 

Atherosclerosis + 

Atherosclerosis leads to any number  

of four possible types of thrombus 

formation 

Thrombus Formation 

Rupture of Fibrous Cap 

Erosion of Endothelium 

Erosion of Calcium Nodule 

Intraplaque Hemorrhage 



Antiplatelets 

Aspirin Clopidogrel Dipyridamole 

Inhibition of platelet 

activation and aggregation 

Block  

ADP  

receptors  

Inhibits 

cyclooxygenase and 

thromboxane A2 

Increases 

plasma  

adenosine 

Inhibits  

platelet  

phosphodiesterase 



Aspirin Efficacy by Dose:  
Meta-Analyses in Patients With Stroke/TIA* 

* Endpoint: stroke, MI, or vascular death. 

RRR (%) ± 95% CI 

Low Dose 

Medium Dose 

High Dose 

Algra, van Gijn 
Johnson 
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900 – 1500 

650 – 1500 

Dose (mg/day) 

-30 -25 -15 -10 -5 0 5 10 -20 





















Clopidogrel 
• Clopidogrel is slightly but significantly more effective 

than medium-dose aspirin (RRR 8.7%, ARR 0.5%) in 
preventing vascular events in patients with previous 
stroke, MI or PAD. 

CAPRIE Steering Committee: Lancet (1996) 348:1329-1339 

NNT= 200 



Clopidogrel + Aspirin 

 



MATCH Steering Committee, 2000 

Management of  ATherothrombosis with 

 Clopidogrel in High-risk patients 

Clopidogrel 75 mg + ASA 75 mg  

Clopidogrel 75 mg + placebo 

R 

m 18 

ASA + placebo ? 

Stroke/TIA 
       + 

High risk for  
recurrent 

stroke 
 

 
N = 7600 

 



RRR: 6.4% 
(p=0.244) 

ASA* 

Placebo* 

IS, MI, VD, rehospitalization for acute ischemic event 
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Months of follow-up 

 0  3  6  9 12 15 18 

ASA showed a non significant trend for the reduction in 

major vascular events of in specific high risk cerebrovascular 

patients* 

* All patients received clopidogrel and other standard therapies 

Primary Endpoint (ITT) 
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5 additional events/1000 treated/1.5 yr   (-3/yr) 

Diener HC, et al. Lancet. 2004;364:331337. 

*First event counted; does not include rehospitalization unless associated with an endpoint 

Clopidogrel  

+ Placebo 

n=3,802 

13.7 % 

Life-threatening bleeding 

(secondary - safety) 

Stroke + MI + CV death  

(primary combined endpoint) 

 1.3% 

12.4%* 

Clopidogrel  

+ ASA 

n=3,797 

2.6% Increase in 

bleeding 

11.7%* Decrease in 

outcome events 

 14.2 % 
Net increase in events 

MATCH: Net Benefit 



CHARISMA: Clopidogrel and Aspirin vs. Aspirin 

Alone for the Prevention of Atherothrombotic Events 

15,603 patients > 45 yr (median age 64 yr) 

with cardiovascular disease or multiple risk factors 
Study population 

Study drugs Clopidogrel (75 mg/day)+ low dose ASA        

(75-162 mg/day) vs low-dose aspirin  

Primary endpoint Composite outcome cluster of ischemic stroke,  

MI, vascular death 

Treatment duration Average patient follow-up 28 months 

Study design 768 clinical centers in 32 countries;  

randomized, blinded 

Bhatt DL et al. N Engl J Med 2006 



Overall Population: Primary Efficacy 

Outcome (MI, Stroke, or CV Death)† 

† First Occurrence of MI (fatal or non-fatal), stroke (fatal or non-fatal), or cardiovascular death 

*All patients received ASA 75-162 mg/day 
§The number of patients followed beyond 30 months decreases rapidly to 
zero and there are only 21 primary efficacy events that occurred beyond  
this time (13 clopidogrel and 8 placebo) 

Placebo + ASA* 

7.3% 

Clopidogrel + ASA* 

6.8% 

RRR: 7.1% [95% CI: -4.5%, 17.5%] 

P=0.22  

Months since randomization§ 
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Bhatt DL, Fox KA, Hacke W, et al. 2006 NEJM:354 



N Engl J Med. 2012 Aug 30;367(9):817-25.  



AHA/ASA secondary prevention 
guidelines 2014 

Long-term DAPT 
Clopidogrel added to aspirin after lacunar stroke- SPS3 Trial 



Clopidogrel 300 mg loading followed by 75 mg daily for 90 days +  aspirin at a 

dose of 75 mg daily for the first 21 days  vs. aspirin only in a Chinese population 

Short-term DAPT after high-risk TIA/minor stroke?  
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         Platelet-Oriented Inhibition in New TIA and minor ischemic stroke 

 

R < 12 h 

N=5,840 

 

Placebo + ASA 

(Loading placebo + ASA) 

 

Clopidogrel 75mg + ASA 

(Loading 600 mg + ASA) 

 

Ischemic stroke, 

MI and ischemic 

vascular death 
90 days 

High-risk TIA 

(ABCD2 ≥4)  

or  

Minor ischemic 

stroke (NIHSSS ≤3) 



Titel 

 

 Aspirin plus clopidogrel versus aspirin in mild stroke or high risk TIA 

 The POINT trial 
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 Significant benefit for ischemic stroke, MI and vascular death 

 The POINT trial 
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 Increased risk of major bleeding 

 The POINT trial 
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 Study terminated by DSMB 

Antiplatelet therapy: triple therapy 

36 

• Randomized open study with 3096 Patienten and TIA or 

ischemic stroke 

• Gruppe 1: Aspirin plus Clopidogrel plus Dipyridamol 

• Gruppe 2: Clopidogrel or Aspirin plus Dipyridamol 

• Treatment for 30 days 

• Primary endpoint: stroke or TIA in 90 days 



Titel 

 

 

 
 

 

 No benefit in the prevention of vascular events 
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Antiplatelet therapy: triple therapy 



Titel 

 

 Significant increase in bleeding complications 
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Antiplatelet therapy: triple therapy 





Dipyridamole + Aspirin 

 



 

Meta-Analysis: Composite of Vascular Death, 

 Non-fatal Stroke, Non-fatal MI 

Algra A et al. Lancet. 2006;367:1665-73. 
 



Guidelines Ischaemic Stroke 2008 

ASA+ ER DP 
•  Risk reduction of stroke is significantly greater 

(RR 0.82; 95%CI 0.71-0.91) than with aspirin 
alone1,2 

• ARR 1.0% per year  

• NNT = 1003 

 

 

 
1. Diener HC et al.: J Neurol Sci (1996) 143:1-13 

2. Halkes P et al.: Lancet (2006) 367:1665-1673 

3. JNNP, 2008. 



Aspirin and Extended-Release 

Dipyridamole 

versus Clopidogrel for 

Recurrent Stroke 

Ralph L. Sacco, M.D., Hans-Christoph Diener, M.D., Ph.D., 

Salim Yusuf, M.B., B.S., D.Phil., Daniel Cotton, M.S., Stephanie װunpuu, Ph.D., 

William A. Lawton, B.A., Yuko Palesch, Ph.D., Reneי H. Martin, Ph.D., 

Gregory W. Albers, M.D., Philip Bath, F.R.C.P., Natan Bornstein, M.D., 
Bernard P.L. Chan, M.D., Sien-Tsong Chen, M.D., Luis Cunha, M.D., Ph.D., 

Bjצrn Dahlצf, M.D., Ph.D., Jacques De Keyser, M.D., Ph.D., 

Geoffrey A. Donnan, M.D., Conrado Estol, M.D., Ph.D., Philip Gorelick, M.D., 

Vivian Gu, M.D., Karin Hermansson, D.M.Sc., Lutz Hilbrich, M.D., 

Markku Kaste, M.D., Ph.D., Chuanzhen Lu, M.D., Thomas Machnig, M.D., 

Prem Pais, M.D., Robin Roberts, M.Tech., Veronika Skvortsova, M.D., 

Philip Teal, M.D., Danilo Toni, M.D., Cam VanderMaelen, Ph.D., 

Thor Voigt, M.D., Michael Weber, M.D., and Byung-Woo Yoon, M.D., Ph.D., 

for the PRoFESS Study Group* 

N Engl J Med 2008;359:1238-51. 2008. 



PROFESS 
Aspirin and extended-release dipyridamole versus 

clopidogrel for recurrent stroke.  

Sacco et al, NEJM 2008;359:1838 

20 332 patients (mean age 66 years) 
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 Study terminated due to superior efficacy of rivaroxaban plus aspirin 

 Rivaroxaban and vascular disease: COMPASS - Study 

46 

• Multi-centre, double-blind, randomized study 

• 27.395 patients with atherosclerotic disease 

• Treatment arm 1: 2 x 2,5 mg rivaroxaban plus aspirin 

• Treatment arm 2: 2 x 5 mg rivaroxaban 

• Treatment arm 3: aspirin 100 mg 

• Endpoint: stroke, MI, vascular death 
 

http://www.spiegel.de/fotostrecke/fotostrecke-49622-2.html
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 Small subgroup with asymptomatic carotid stenosis 
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 Rivaroxaban and carotid stenosis: COMPASS - Study 

http://www.spiegel.de/fotostrecke/fotostrecke-49622-2.html
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 Rivaroxaban plus aspirin more effective compared to rivaroxaban or aspirin 
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 Rivaroxaban and carotid stenosis: COMPASS - Study 

http://www.spiegel.de/fotostrecke/fotostrecke-49622-2.html
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 Rivaroxaban plus aspirin has a higher rate of bleeding 
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 Rivaroxaban and carotid stenosis: COMPASS - Study 

http://www.spiegel.de/fotostrecke/fotostrecke-49622-2.html


2008 - ESO  recomendation   
 

• Patients are recommended to take antithrombotic  

    therapy (Class I, Level A) . 

 

•   Those not requiring anticoagulation are 
recommended to take antiplatelet therapy (Class I, 
Level A). Where possible, combined aspirin and 
dipyridamole, or clopidogrel alone, should be taken. 
Alternatively, aspirin alone, or triflusal alone, may be 
used (Class I, Level A ) 

 
• The combination of aspirin and clopidogrel is not recommended in 

patients with recent ischemic stroke except in patients with specific 
indications, e.g. unstable angina or non-Q-wave MI during the last 12 
months, or recent stenting; treatment should be given for up to 9 
months after the event (Class I, Level A)   

•  Patient who have a stroke on antiplatelet therapy should be re-
evaluated for pathophysiology and risk factors (Class IV, GCP)  

 



Antiplatelets 

• Aspirin offers 15% relative 
risk reduction for stroke 
after TIA or stroke  

• Most widely studied 
dosages of aspirin are 50-
150mg 

• Aspirin, ASA+Dipyridamole, 
Clopidogrel are all 
acceptable initial therapy. 



N Engl J Med 361:1108, September 10, 2009 Editorial  



N Engl J Med 361:1108, September 10, 2009 Editorial  



SOCRATES  
Acute Stroke Or Transient IsChaemic Attack TReated 
With Aspirin or Ticagrelor and Patient OutcomES 

R < 24 h 

N=13,600 

Aspirin 100mg 

(Loading 300 mg) 

 
Ticagrelor 90 mg bid 

(Loading 180 mg) 

A P2Y12 inhibitor  

Composite of stroke, 

MI and death 
90 days 

High-risk TIA (ABCD2 ≥4)  

or  

Minor ischemic stroke 

(NIHSSS ≤5) 

Sponsor 
AstraZeneca 































Antiplatelets 

• Aspirin offers 15% relative 
risk reduction for stroke 
after TIA or stroke  

• Most widely studied 
dosages of aspirin are 50-
150mg 

• Aspirin, ASA+Dipyridamole, 
Clopidogrel are all 
acceptable initial therapy. 



 

 
 

 

 Case-Control Study: 13.477 cases 

 Risk factors for stroke 

73 
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INTERSTROKE: POPULATION ATTRIBUTABLE RISK 

Collective PAR (99%CI) 

All Stroke  90.7% (88.7-92.4) 

Ischemic Stroke  91.5% (89.4-93.2) 

ICH  87.1% (82.2-90.8) 



Summary 
• Stroke is largely a preventable 

disease. 

• Aggressive risk factor management is 
important. 

• All antiplatelets have almost similar 
efficacy with marginal benefit of 
clopidogrel or ASA+DP over aspirin 

• “Polypill concept” is yet to be proven 
for routine use. 

 

 


