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Learning ObjectivesLearning Objectives

ÿÿOutline steps to improve the acute management ofOutline steps to improve the acute management of
brain attacks.brain attacks.

ÿÿEvaluate the evidence for selecting anEvaluate the evidence for selecting an antiplatelet antiplatelet
agent for the secondary prevention of stroke.agent for the secondary prevention of stroke.

ÿÿDescribe future therapies for the early interventionDescribe future therapies for the early intervention
and prevention of stroke.and prevention of stroke.

OutlineOutline

•• IntroductionIntroduction

–– DefinitionsDefinitions

–– Stroke in perspectiveStroke in perspective

–– Primary preventionPrimary prevention

•• Acute managementAcute management

–– Trials with Trials with thrombolyticthrombolytic agents agents

•• Stroke preventionStroke prevention

–– Secondary prevention withSecondary prevention with antiplatelet antiplatelet agents agents

•• Future therapyFuture therapy

Commonly used definitionsCommonly used definitions

•• Disease or Syndrome ?Disease or Syndrome ?

•• Transient Transient Ischemic Ischemic Attack (TIA)Attack (TIA)

–– Deficits last < than 24 hours (minutes)Deficits last < than 24 hours (minutes)

•• Completed StrokeCompleted Stroke

–– Deficits persistDeficits persist

•• Stroke-in-EvolutionStroke-in-Evolution

–– Worsening of Worsening of neurologic neurologic deficits over minutes ordeficits over minutes or

hourshours

Migraine versus TIAMigraine versus TIA

MigraineMigraine

•• Time course is 10 to 30Time course is 10 to 30

minutesminutes

•• Build-upBuild-up

•• Symptoms develop overSymptoms develop over

minutesminutes

•• Migration of symptomsMigration of symptoms

TIATIA

•• Time course is < 10Time course is < 10

minutesminutes

•• Abrupt onsetAbrupt onset

•• Symptoms develop overSymptoms develop over

secondsseconds

•• No migrationNo migration

Striking realityStriking reality

•• 1 episode of stroke every minute1 episode of stroke every minute

•• 1 death every 3 minutes1 death every 3 minutes

•• Third leading cause of death (160,000 Americans /year)Third leading cause of death (160,000 Americans /year)

•• 750,000 new or recurrent cases (30%) per year750,000 new or recurrent cases (30%) per year

•• 4,000,000 stroke survivors4,000,000 stroke survivors

•• Approximately one-third of all stroke survivors willApproximately one-third of all stroke survivors will

have another stroke within five yearshave another stroke within five years

•• From 1986 to 1996, stroke death rate decreased butFrom 1986 to 1996, stroke death rate decreased but

actual number of stroke deaths roseactual number of stroke deaths rose
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Striking realityStriking reality

•• Over the course of a lifetime, 4 out of every 5 AmericanOver the course of a lifetime, 4 out of every 5 American

families will be touched by strokefamilies will be touched by stroke

•• Largest single cause of permanent disabilityLargest single cause of permanent disability

–– 33% need help caring for themselves33% need help caring for themselves

–– 20% need help walking20% need help walking

–– 75% will be vocationally impaired after 7 years75% will be vocationally impaired after 7 years

•• Second cause of dementiaSecond cause of dementia

•• 40 Billion $ in overall cost40 Billion $ in overall cost

Striking realityStriking reality

•• Stroke risk increases with age (age  > 55)Stroke risk increases with age (age  > 55)

•• Over age 65, the risk of dying from stroke is Over age 65, the risk of dying from stroke is sevenseven

timestimes that of the general population that of the general population

•• Two thirdsTwo thirds of all strokes occur in people over age 65. of all strokes occur in people over age 65.

•• Stroke beltStroke belt

Striking evidenceStriking evidence

•• Most preventable of all catastrophic conditionsMost preventable of all catastrophic conditions

•• Stroke is an emergencyStroke is an emergency

•• Time is brainTime is brain

Risk factorsRisk factors

Non-modifiableNon-modifiable

•• AgeAge

•• Male sex (> 20%)Male sex (> 20%)

•• African-American (2.5x)African-American (2.5x)

& Hispanic ethnic origin& Hispanic ethnic origin

•• Family historyFamily history

Modifiable (relative risk)Modifiable (relative risk)

•• Hypertension (4-5x)Hypertension (4-5x)

•• Atrial Atrial fibrillation (5-15x)fibrillation (5-15x)

•• Tobacco smoking (2-3x)Tobacco smoking (2-3x)

•• Diabetes (2-3x)Diabetes (2-3x)

•• HypercholesterolemiaHypercholesterolemia (2x) (2x)

Stroke Prevention & HypertensionStroke Prevention & Hypertension

•• Hypertension (43 M) - prevalent but modifiableHypertension (43 M) - prevalent but modifiable

•• Studies have detected HTN in 60% of elderlyStudies have detected HTN in 60% of elderly

•• TxTx achieve < 140/90 mmHg in less than 30% achieve < 140/90 mmHg in less than 30%

•• 5-6 mmHg reduction decreases risks by 40%5-6 mmHg reduction decreases risks by 40%

•• Systolic Hypertension in the Elderly Program (SHEP):Systolic Hypertension in the Elderly Program (SHEP):

TX decreased stroke by 36%TX decreased stroke by 36%

•• Reduction of isolated systolic hypertension to  < 140Reduction of isolated systolic hypertension to  < 140

mmHg in the elderly (mmHg in the elderly (SystSyst--EurEur Trial): 42% reduction Trial): 42% reduction

•• Hope Trial (Hope Trial (ramiprilramipril  vsvs placebo in high risk patients): placebo in high risk patients):

Reduction: Any stroke (30%), Fatal stroke (60%)Reduction: Any stroke (30%), Fatal stroke (60%)

Stroke Prevention & HypertensionStroke Prevention & Hypertension

•• Hope Trial (2000)Hope Trial (2000)

((ramipril vsramipril vs placebo) placebo)

in high risk patients):in high risk patients):

•• Vascular disease or DMVascular disease or DM

+ 1 RF (4.5 yrs)+ 1 RF (4.5 yrs)

•• Reduction:Reduction:

–– Any stroke (30%)Any stroke (30%)

–– Fatal stroke (60%)Fatal stroke (60%)

•• Progress Trial (2001)Progress Trial (2001)

((Perindopril Perindopril +/-+/-
indapamide vs indapamide vs placebo)placebo)

•• Stroke or TIA w/ or w/oStroke or TIA w/ or w/o
HTN (4 yrs)HTN (4 yrs)

•• Reduction:Reduction:

–– Any stroke (40%)Any stroke (40%)
with combinationwith combination
therapytherapy
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Stroke Prevention & DiabetesStroke Prevention & Diabetes

•• Death is significantly increased with DMDeath is significantly increased with DM

•• Intensive treatment of both type I and II DM reducesIntensive treatment of both type I and II DM reduces

microvascularmicrovascular complications complications

(DCCT & UK Prospective Diabetes Trials)(DCCT & UK Prospective Diabetes Trials)

•• No evidence that blood glucose control alone decreasesNo evidence that blood glucose control alone decreases

risk of strokerisk of stroke

•• Aggressive treatment of blood pressure in type IIAggressive treatment of blood pressure in type II

diabetes reduces the risk of stroke by 44% diabetes reduces the risk of stroke by 44% 

(UK Prospective Diabetes Study Group)(UK Prospective Diabetes Study Group)

Stroke Prevention & Life StyleStroke Prevention & Life Style

•• Lifestyle factors:Lifestyle factors:

–– Cigarette smoking, Heavy use of alcoholCigarette smoking, Heavy use of alcohol

•• Lipid-Lowering therapyLipid-Lowering therapy

–– In CAD, lipid-lowering therapy decreases stroke byIn CAD, lipid-lowering therapy decreases stroke by

20% to 30% in primary and secondary prevention20% to 30% in primary and secondary prevention

trial for coronary artery diseasetrial for coronary artery disease

–– Ongoing trial for primary and secondary preventionOngoing trial for primary and secondary prevention

for TIA and strokefor TIA and stroke

Stroke Prevention &Stroke Prevention & Atrial Atrial Fibrillation Fibrillation

•• 2 M Americans have2 M Americans have nonvalvular atrial nonvalvular atrial fibrillation fibrillation

•• Causes 36% of stroke in patients between 80-89Causes 36% of stroke in patients between 80-89

•• CoumadinCoumadin if : if :

–– Age (>60-65), TIA or stroke, HTN, CHF, DMAge (>60-65), TIA or stroke, HTN, CHF, DM

–– CoumadinCoumadin decreases risks of stroke by 68% decreases risks of stroke by 68%

–– Aspirin decrease risks of stroke by 21%Aspirin decrease risks of stroke by 21%

–– Consider Aspirin if no risk factors or 65-75 with noConsider Aspirin if no risk factors or 65-75 with no
other risk factors, or > 75 with risks of hemorrhageother risk factors, or > 75 with risks of hemorrhage

Rational for Rational for thrombolyticthrombolytic Therapy Therapy

•• Angiographic Angiographic studiesstudies

•• Animal studiesAnimal studies

•• Experience with MI and PEExperience with MI and PE

Thrombolytic Trials with  r-tPA

Studies N Window 
(Hr) 

Symptomatic 
ICH (TPA / 
Placebo) 

Mortality 
(tPA / 
Placebo) 

Neuro. 
benefits 

NINDS 624 < 3  6.4%  /   
0.6% 

17.4%  /  
20.6% 

Yes 

ECASS 
I 

620 < 6 19.8%  /   
6.5 

22%  /  
15.6% 

Yes 

ECASS 
II 

800 < 6 8.8%  /   
3.4% 

10.5%  /  
10.7% 

Yes 

Atlantis
-B 

547 3-5 7%  /   
1.1% 

11%  /  
6.9% 

Yes 

 

 

About using About using streptokinase streptokinase ??

Study N Window Symptomatic 
ICH 

Mortality 

MAST- 
Italy 

622 < 6 hours 6%  / 
0.6% 

27%  / 
12% 
At 10 days 
34% if ASA 

MAST- 
Europe 

270 < 6 hours 17.5%  / 
3% 

35%  / 
18% 
At 10 days 

ASK- 
Australia 

340 < 4 Poorly 
reported 

43.4%  / 
22.1% 
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Stroke awareness in the U.S. among older adultsStroke awareness in the U.S. among older adults
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Would call 911 if they had a stroke

Could defined TIA as a small stroke

Could NOT identify decreased / blurred
vision as symptoms

Could not identify difficulty speaking or
understanding as symptoms

Could not identify Weakness and
Paralysis as symptoms

Don't Know where in the body stroke
occurs

StrokeStroke

SecondarySecondary

preventionprevention

withwith

antiplateletantiplatelet

agentsagents

Prevalence of another stroke after a TIA or aPrevalence of another stroke after a TIA or a
completed strokecompleted stroke

•• Of all 500,000 stroke survivors / year: Of all 500,000 stroke survivors / year:             

–– 20% will have another stroke within 1 year20% will have another stroke within 1 year

–– Recurrence occurs within 30 days in 33%Recurrence occurs within 30 days in 33%

•• The rate of recurrence is 10% / yearThe rate of recurrence is 10% / year

•• TIAsTIAs

–– precede stroke in 60%precede stroke in 60%

–– 35% will develop a stroke within 5 yrs if untreated35% will develop a stroke within 5 yrs if untreated

ASA as a treatment of referenceASA as a treatment of reference

•• Antiplatelet Trialists Antiplatelet Trialists (Meta-analysis)(Meta-analysis)
–– Stroke, MI and vascular death reduced by 22%Stroke, MI and vascular death reduced by 22%

•• Meta-analysis (Meta-analysis (Algra Algra and van and van GijnGijn))
–– Stroke, MI or vascular death reduced by 16%Stroke, MI or vascular death reduced by 16%

•• Meta-analysis (Johnson et al.)Meta-analysis (Johnson et al.)
–– Stroke reduced by 15%Stroke reduced by 15%

•• SALTSALT
–– 17% relative risk reduction for stroke, MI or17% relative risk reduction for stroke, MI or

vascular deathvascular death

LowLow vs vs High dose ASA High dose ASA
ASA CarotidASA Carotid Endarterectomy Endarterectomy Trial Trial

Event 81-325 mg 
(1,395) 

650-1300 mg 
(1,409) 

NNT 

Stroke or 
MI 

6.2 % 8.4 % 46 

Death 4.2 % 10 % 17 

 

 

ASA SummaryASA Summary

Primary PreventionPrimary Prevention

•• British DoctorsBritish Doctors’’ Trial Trial
(n=5139)(n=5139)

•• US PhysiciansUS Physicians’’ Health Health
Study (n=22,071)Study (n=22,071)
–– 44% in RR for MI44% in RR for MI
–– No difference inNo difference in

strokestroke
–– Increased risk ofIncreased risk of

hemorrhagic strokehemorrhagic stroke

Secondary PreventionSecondary Prevention

•• Antiplatelet TrialistAntiplatelet Trialist’’ss
CollaborationCollaboration

–– 15-20% in RR for15-20% in RR for
strokestroke

–– 25% in RR for25% in RR for
Stroke, MI, PVD inStroke, MI, PVD in
high risk patientshigh risk patients
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ThienopyridinesThienopyridines

TiclopidineTiclopidine
•• Tx Tx stopped in 4% due tostopped in 4% due to

diarrhea or skin rashdiarrhea or skin rash
•• Less GI bleed than ASALess GI bleed than ASA

(60%)(60%)
•• Neutropenia Neutropenia in up to 2%in up to 2%

(w/in 3 months)(w/in 3 months)
•• TTP in 0.05% TTP in 0.05% 

(2-12 wks)(2-12 wks)

ClopidogrelClopidogrel

•• Neutropenia Neutropenia similar tosimilar to
ASAASA

•• TTP (12  cases reported)TTP (12  cases reported)
(within 2 wks)(within 2 wks)

Mechanism of actionMechanism of action

PharmacodynamicsPharmacodynamics

Clinical implicationsClinical implications

ClopidogrelClopidogrel  vs Ticlopidinevs Ticlopidine

Event CAPRIE (1996) 
(n=6,431) 

CATS (1989) 
(n=1053) 

TASS (1989)  
(n=3,069) 

Stroke 8% (p=0.28)  21% (p=0.02) 

Stroke, MI, 
Vascular 
death 

7.3% (p=0.26) 30% (p=0.02) 9% (p=0.20) 

 

 

European Stroke Prevention StudiesEuropean Stroke Prevention Studies
DipyridamoleDipyridamole-ASA Combination-ASA Combination

ESPS-1 (1990)ESPS-1 (1990)

•• DP 75 mg & ASA 330DP 75 mg & ASA 330
mg mg tid tid versus placeboversus placebo

•• Secondary preventionSecondary prevention
for 2 yrs (n=2,500)for 2 yrs (n=2,500)

•• Results:Results:

–– 38% reduction in38% reduction in
strokestroke

ESPS-2 (1996)ESPS-2 (1996)

ER-DP 200 mg & ASA 25ER-DP 200 mg & ASA 25
mg bid versus ASA, DPmg bid versus ASA, DP
or Placeboor Placebo

Secondary prevention for 2Secondary prevention for 2
yrs (n=6,602)yrs (n=6,602)

Results:Results:

37% reduction in stroke37% reduction in stroke
(ER-DP/ASA versus(ER-DP/ASA versus
placebo)placebo)

Results of ESPS-2Results of ESPS-2

.78.78-2.7-2.7.01.0123.123.1ASA/ER-DP ASA/ER-DP vsvs
ASAASA

.82.821.31.3.002.00224.724.7ASA/ER-DP ASA/ER-DP vsvs
ER-DPER-DP

.32.328.58.5<.001<.00137.037.0ASA/ER-DP ASA/ER-DP vsvs
PlaceboPlacebo

.45.457.37.3.04.0416.316.3ER-DP ER-DP vsvs

PlaceboPlacebo

.20.2010.910.9.01.0118.118.1ASA ASA vsvs

PlaceboPlacebo

PP
valuevalue

Death (all)Death (all)

Risk ReductionRisk Reduction
(%)(%)

PP
valuevalue

Stroke (all)Stroke (all)

Risk ReductionRisk Reduction
(%)(%)

TreatmentTreatment

Reported side effects in ESPS-2Reported side effects in ESPS-2

29.530.129.230.9Dizzinesss

8.7

(41.7)

4.7

(31.2)

8.2

(39.3)

4.5

(29.7%)

Bleeding
(any)

(moderate/severe)

38.237.233.132.4Headache

32.830.530.428.2

GI

(Any)
(Diarrhea)

6462.56056.6Any

ASA/ER-DP
(n=1650)

ER-DP

(n=1654)

ASA

(n=1649)

Placebo

(n=1649)

Side effects (%)

Comparison of the efficacy of alternativeComparison of the efficacy of alternative
antiplatelet antiplatelet agents agents vsvs ASA ASA

8

7.3

21

9

23

22

0 5 10 15 20 25

Stroke

Stroke/MI/Vascular
Death

RRR %

ASA/ER-DP
Ticlopidine
Clopidogrel
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Schools of ThoughtsSchools of Thoughts
(Relative efficacy, safety and cost)(Relative efficacy, safety and cost)

•• ““I like to use ASA, it has been proven effective forI like to use ASA, it has been proven effective for
many years and it is cheap.many years and it is cheap.””

•• ““I like to useI like to use ticlopidine ticlopidine, it is more effective than ASA., it is more effective than ASA.
I just need to monitor patients more closely for 3I just need to monitor patients more closely for 3
monthsmonths””

•• ““I like to useI like to use Clopidogrel Clopidogrel, it is safer and easier to, it is safer and easier to
tolerate than tolerate than TiclopidineTiclopidine. It is probably as effective as. It is probably as effective as
ticlopidine ticlopidine since it works the same way.since it works the same way.””

•• ““I like to use ASA/ER-DP combination.  It is moreI like to use ASA/ER-DP combination.  It is more
effective than all currently available agents.effective than all currently available agents.””

Sixth ACCP Consensus Conference onSixth ACCP Consensus Conference on
AntithromboticAntithrombotic Therapy Therapy

•• AcuteAcute ischemic ischemic stroke stroke

–– r-r-tPAtPA if < 3 hours and no exclusion criteria if < 3 hours and no exclusion criteria

–– IA r-IA r-tPAtPA for MCA occlusion if >3 and < 6 hrs for MCA occlusion if >3 and < 6 hrs

–– If not eligible forIf not eligible for thrombolysis thrombolysis

•• Anticoagulation can be consideredAnticoagulation can be considered

•• ASA within 48 hours (CAST & IST Trials)ASA within 48 hours (CAST & IST Trials)

•• Stroke preventionStroke prevention

–– AntiplateletAntiplatelet agents agents

–– Caution with oral anticoagulant (INR < 3)Caution with oral anticoagulant (INR < 3)

•• Cerebral venous sinus thrombosisCerebral venous sinus thrombosis

New New antiplatelet antiplatelet drug:drug:
Cilostazole Cilostazole Stroke Prevention StudyStroke Prevention Study

•• Inhibition of Inhibition of cAMP phosphodiesterasecAMP phosphodiesterase
–– Inhibit aggregation secondary to ADP, collagen, Inhibit aggregation secondary to ADP, collagen, epiepi

and and aracharach. Acid & Enhance . Acid & Enhance prostacyclin prostacyclin effectseffects
•• MC, R, DB, Placebo-controlled (Available in MC, R, DB, Placebo-controlled (Available in japanjapan

since 1988)since 1988)
•• N=1,095N=1,095
•• Population: Cerebral infarction within 1-6 monthsPopulation: Cerebral infarction within 1-6 months
•• Major exclusion: Major exclusion: CardiogenicCardiogenic cerebral embolism cerebral embolism
•• Primary end point: Recurrence of strokePrimary end point: Recurrence of stroke
•• Secondary end point: Other vascular events and deathSecondary end point: Other vascular events and death

Gotoh Gotoh F, et F, et alsals. J Stroke . J Stroke Cerebrovasc Dis Cerebrovasc Dis 2000;9:147-57.2000;9:147-57.

NewNew antiplatelet antiplatelet drug: drug:
CilostazoleCilostazole Stroke Prevention Study Stroke Prevention Study

Efficacy resultsEfficacy results  (900 pt-yrs)(900 pt-yrs)

•• Cerebral Cerebral infactioninfaction
•• 3.3 3.3 vs vs 5.8 events/year5.8 events/year
•• 42% RR, p=0.01542% RR, p=0.015

•• Lacunar Lacunar infarctioninfarction
•• 3 3 vs vs 5.35.3
•• 43% RR, p=0.03743% RR, p=0.037

Safety resultsSafety results

•• HeadacheHeadache
–– 12.8% 12.8% vsvs 3.2%, p<0.0001 3.2%, p<0.0001

•• PalpitationsPalpitations
–– 5.3% 5.3% vs vs 0.4%, p<0.00010.4%, p<0.0001

•• Increase in pulse rateIncrease in pulse rate
–– 19% 19% vs vs 7.9%, p<0.00017.9%, p<0.0001

•• Decrease in Decrease in triglyceridetriglyceride
•• Increase in HDLIncrease in HDL

GotohGotoh F, et F, et als als. J Stroke. J Stroke Cerebrovasc Dis Cerebrovasc Dis 2000;9:147-57. 2000;9:147-57.

Unanswered questionsUnanswered questions

•• Should ASA be considered as the treatment ofShould ASA be considered as the treatment of

reference for secondary preventionreference for secondary prevention

•• What if stroke /TIA occurs despite ASA?What if stroke /TIA occurs despite ASA?

•• AggrenoxAggrenox was compared to 50 mg daily.  In the U.S., was compared to 50 mg daily.  In the U.S.,

standard dose is 81 - 325 mg.  Will the effect bestandard dose is 81 - 325 mg.  Will the effect be

comparable ?comparable ?

•• There are no direct comparisons among all agentsThere are no direct comparisons among all agents

DiscussionDiscussion

•• What would be your agent of choice for a first timeWhat would be your agent of choice for a first time

TIA / Stroke ?TIA / Stroke ?

•• What is the most cost-effective agent?What is the most cost-effective agent?

•• Can you combineCan you combine Clopidogrel Clopidogrel and ASA? and ASA?

•• What is the latest about using aWhat is the latest about using a neuroprotective neuroprotective agent agent

during the acute phase of a stroke?during the acute phase of a stroke?
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