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The Risks Post Stroke

• In IST recurrent stroke occurred at a high rate:

– 2.2%/week over the first 2 weeks
– (IST, Lancet, 1999)

• AHA reports that 2-5% of acute ischemic stroke have 
fatal cardiac-related event in short term (90-days)

– AHA Guidelines, Circulation,2003

• In a Medicare sample of stroke cases secondary 
vascular events occurred frequently: 

– 6.57% at 1 year
– 9.96% at year 2
– 12.5% at year 3
– (Vickery, Stroke, 2002)



Update on Antiplatelet Agents

Equal or is one better?



Secondary Prevention

Antithrombotic Trialists
(BMJ 2002)

• Proportional effects of AP on 
vascular events.

– MI

– Acute MI

– Prior CVA

– Acute CVA

– Other

• Absolute effects of AP agents on 
vascular events in 5 categories of 
study entry.



Aspirin Resistance

• Circulation, 2007
– Prevalence 0-27%
– Prevalence depends on assays used.

• Arch Int Med, 2007
– Meta-analysis of 16 studies
– Presence of aspirin resistance >

• Increased odds for cardiovascular event
• OR 3.8 CI 2.3-6.7 for ASA resistance
• Low dose ASA may not be effective for all
• ASA resistance may be clinically meaningful.



Aspirin

Cheap

Safe

Effective acutely
For recurrent infarct
For PE prevention

Effective chronically

Limited value for an individual
Aspirin resistance?

Are there better agents?



Stroke Prevention
CAPRIE (Lancet, 1996)

• 8.7% relative risk reduction for 
favoring clopidogrel over ASA.

• Relative risk reductions with 
heterogeneity between entry groups.



Does combining agents help?

Clopidogrel + ASA
Dipyridamole + ASA



MATCH
Lancet 2004

• Combining antiplatelet agents

• Randomized, double-blind, placebo-
controlled trial

• ASA 75 mg/d + Placebo VS ASA 75 mg/d 
+ clopidogrel 75 mg/d 

• 7599 patients with recent CI or TIA and an 
additional risk factor



MATCH
Lancet, 2004
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MATCH Trial
Hemorrhage Risk (Lancet, 2004)



Stroke Prevention
ASA + Dipyridamole

• ESPIRIT Study
– 2739 patients with stroke or TIA

– Mean f/u for 3.5 years
– ASA + dipyridamole VS ASA (30-325 mg/d) 

– 20% relative risk reduction (composite 1o

endpoint)
• Vascular death or
• Non fatal stroke or
• MI or major bleeding



ESPIRIT
Lancet, 2006

• Time to event curves for primary outcome and all ischemic events



ESPIRIT Meta-analysis
ASA + Dipyridamole trials

Lancet, 2006



Antiplatelet agents in Stroke
Which is best?

• ASA
– Safe, cheap, but less effective

• Clopidogrel
– Safe and better than ASA alone

• Clopidogrel + ASA
– Not safe due to hemorrhage rates

• Dipyridamole + ASA
– Safe and more effective than ASA alone



PROFESS
(NEJM 2008;359:1238-51)

• Randomized, multicenter trial of: 
– ER-DR + ASA VS Clopidogrel 
– +/- Telmesartan

• Median f/u 2.4 years
• Population: 

– 64% male 
– Balanced for risk factors 
– Median time to randomization 15 days. 
– Cardioembolic excluded

• Early trial had Clopidorgel + ASA that was changed to clopidogrel 
alone after MATCH.



PROFESS
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PROFESS

• Trial did not demonstrate non-inferiority
• Consistent benefit across subgroups: stroke 

severity, stroke subtype.

• Major hemorrhagic event:
– ASA + ERDP = 4.1%
– Clopidogrel = 3.6%

• Headache leading to discontinuation:
– ASA + ERDP = 5.9%
– Clopidogrel = 0.9%



PROFESS Trial
(NEJM 2008; 359:1238-51)

• Frequency of recurrent strokes 
of various types.

• Increase in hemorrhagic stroke 
with ESDP + ASA. 

• Kaplan-Meier estimates of 
cumulative probability of 

– Primary event = recurrent stroke 

– Secondary event= CI, MI, VD.



Warfarin
When to use

When not to use

• Warfarin better?
– VS ASA or placebo in A fib

• SPAF I, II, III  primary prevention = YES
• EAFT after stroke or TIA = YES

– VS clopidogrel + ASA in A fib
• ACTIVE W = YES

– VS ASA for artery to artery embolus
• SPIRIT = NO
• WARSS = NO

– VS ASA for intracranial atherosclerotic
• WASID = NO



Stroke Care 
Report Card

• Do we institute anti-thrombotics post stroke or TIA?

• Getting better

• Anti-thrombotics post stroke in eligible patients
• 1996 Data (Gordon,J Stroke Cerebrovasc Dis 1996; 6:451-53).

– 53-80%
– Under use 

• Coverdale Registry (Reeves, 2006) 
– Anti-thrombotics at discharge 

– 91.5%



SPARCL
[NEJM 2006; 355:549-59]

• 4731 patients with stroke or TIA within 1-6 
months

• LDL cholesterol levels 10-190 mg/dl
• No known coronary heart disease
• 80 mg atorvastatin VS placebo
• Median f/u 4.9 years
• Endpoints fatal or non-fatal stroke



SPARCL
[NEJM 2006]

P=0.98211216Mortality

3355Hemorrhagic 
stroke

274218Ischemic 
stroke
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StatisticsPlaceboAtorvastatin



SPARCL
[NEJM 2006]

• In patients with prior ischemic stroke or TIA

• Atorvastatin 80 mg/d reduced 5-year risk of 
stroke by: 
– 2.2%; HR 0.84

• Atorvastatin reduced the 5-year risk of major 
cardiovascular events by: 
– 3.5%; HR 0.80; p=0.002

• Mortality and side effects (except LFT) was not 
different compared to placebo



TIA
Urgent treatment

Brain angina



Stroke Risk Following TIA
Higher than we thought.

• Risk factors for early 
recurrence:
– Age > 60 years
– SBP > 140 mm Hg or DBP > 

90 mm Hg
– Unilateral weakness or speech 

loss
– Focal; symptoms > 60 min. 

duration
– Diabetes

• Other adverse prognostic 
factors:
– Large artery stenosis
– Multiple TIA’s
– Embolic signals on TCD
– New lesion on CT/MRI

18%
(Johnston, Lancet, 2007)

First 3 
months

10%First week

5%First 2 
days

RiskTime



Urgent Treatment of TIA
EXPRESS Study Lancet, 2007)

• Nested prospective sequential comparison
• Based in Oxford Vascular Study.
• Phase 1

– Outpatient appointment made
– CT, EKG, US, TTE when indicated
– Treatment recommendation to PCP.

• Phase 2
– No appointment necessary
– CT, EKG, US, TTE when indicated.
– Treatment immediately: 

• Clopidogrel 300 mg 
• Long term antiplatelet therapy. 
• CEA if appropriate.



Urgent Treatment of TIA
EXPRESS Study Lancet, 2007)

P=0.00011 day
IQR= 0-3

3 days IQR= 
2-5

Median delay PCP to 
EXPRESS

Reduce risk of early recurrent stroke 80%
Reduce the total number of recurrent strokes 

by 50%.

P=0.00023.6%11.9%Non-fatal stroke, MI, or 
death in 90 days

P=0.00012.1%10.3%Risk of stroke in 90 days

StatisticsPhase 2Phase 1Item

Results



Urgent Treatment of TIA
EXPRESS Study Lancet, 2007)

• Risk of recurrent stroke within 90 days: 
– Entire OCSP population, Phase 1 and Phase 2.



What are some of the proven 
therapies in stroke?

• Acutely
– tPA IV or IA
– Stroke units
– ASA but not heparin

• Chronically
– Aspirin
– Clopidogrel = Dipyridamole + ASA
– CEA
– Statin
– Control of BP, weight loss, smoking



Thank You 

We cannot solve problems by 
using the same kind of thinking we 

used when we created them.
Albert Einstein


