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Time after Stroke Cumulative
30 days 3% to 10%
1 year 5% to 14%
5 years 25% to 40%
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Thrombotic Stroke

»» Secondary Prevention
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Antiplatelet Agents for Secondary
Prevention of Noncardiogenic Stroke

» Three antiplatelet agents
o Aspirin
> Clopidogrel
> Dipyridamole (in combination with aspirin)
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Mechanisms of Action of Oral
Antiplatelet Therapies

clopidogrel bisulfate | dipyridamaole
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(Table 1)
Current Guidelines for Secondary Prevention of Stroke

AHAASA Recommendations lor Secondary Prevention of Stroke at a Glance
Class T Recommendations

For patients with noncardioembolic ischemic swoke or TIA, antiplatelet agents rather than
oral anticoagulation agents are recommended to reduce the risk of recurrent stroke {(Class [,

in (503215 mg'd) monotherapy, the combnation of asprin and extended-release

dipyridamole, and clopidogrel are all acceprable options for initial therapy ()
Evidence A)

s [, Laval of

The combination of aspirin and extended-release dipyridamole is recommended over aspirin
akooe (Class I, Level of Evidence B)
Class IT Recommendations

Clopidogrel may be considered over aspirin alons on the basis of direct-comparison trials
(Class Iy, Level of Evidence B)

For patients allergic to aspirin, clopidagrel is reasonable (Class la, Lovel of Evidance B)
Class LIl Recommendations

The addition of aspirn to clopidogre] increases the risk of hemorrhage. Combination therapy
«of aspirin and clopidogrel is not rowtinely recommended for ischemic sroke or TLA patients
wiless they have a specibe mdication for this therspy (Class I

Abbreviations:

Update to the AHA/ASA recommendations for the prevention of stroke

in patients with stroke and TIA. Stroke. 2008;39(5):1647-1652

91

Effects of Antiplatelet Therapy on
Vascular Events

Ev

All trials

Aspirin

» Aspirin inhibits the
cyclooxygenase
enzyme, preventing
the production of
prostaglandin and
thromboxane A2
(TXA2) from
arachidonic acid.

» TXA2 activates the
GP lIb/Illa binding
site on the platelet,
allowing fibrinogen
to bind.

et Therapies

HamBrEF - PE  2010/8/30

93

Diener HC, S /
Johnson ES, et al.Arch Intern Med.1999;159(11):1248-1253 it o4

Aspirin - How Effective

» Secondary stroke risk reduction of
15% to 18% compared with placebo.

» TIA risk reduction of 22% compared with
placebo.

al. ) Neurol Sci.1996;143(1-2):1-13

Efficacy of Aspirin Doses on Vascular
Events in High Risk Patients

Aspirin Odds Ratio
500-1500 mg

160-325 mg

75-150 mg

<75 mg

Any aspirin

Antithrombotic Trialists’ Collaboration. BM).2002;324:71-86 giliZSaaki-SEMNLEY

v o
Steinhubl SR, et al. Ann Intern Med. 2009;150(6):379-386

CHARISMA post-hoc study, 2009

» 2009, post-hoc analysis of the Clopidogrel for
High Atherothrombotic risk and Ischemic
Stabilization Management, and Avoidance
Assessed efficacy of various aspirin doses (75-
162 mg daily) for primary prevention of
cardiovascular disease
o Regardless of aspirin dose, combined endpoint of death,
MI, or stroke did not vary
o Furthermore, no additional benefit with higher doses
o Concluded: 75-81 mg likely provide best balance
between efficacy and safety when used for long-term
prevention

v
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Current ASA/AHS Recommendation

» Aspirin (50-325 mg/d) monotherapy is an
acceptable option for initial treatment for the
prevention of stroke in patients with history
of stroke or TIA (Class I, Level of Evidence
A).

i
Update to the AHA/ASA recommendations for the prevention of stroke in patients
with stroke and TIA. Stroke. 2008;39(5):1647-1652

Dipyridamole

» Directly stimulates
prostacyclin
synthesis

» Potentiates the
platelet inhibitory
actions of
prostacyclin

» Inhibits
phosphodiesterase to
raise platelet cyclic
AMP (cAMP) levels

Mechanisms of Action of
Oral Antiplatelet Therapies

BaELRF - PA 2010/8/30 98

Dipyridamole - ESPS2 Trial

Study
Population

6602 patients with prior stroke or TIA
in previous 3 months followed for 2 years

Stroke (fatal and nonfatal)
Stroke andfor death
Death (all causes)

Primary
End Points

Placebo

Aspirin 25 mg bid (ASA)

Dipyridamole 200 mg bid (DP)

DP 200 mg bid + ASA 25 mg bid (DP/ASA)

Treatments

Diener HC et al. J Neurol Sci. 1996;143:1-13 SBHBTEF - PR 2010/8/30

Dipyridamole - ESPS2 Trial

Pairwise
i Relative Risk Reduction (%

Stroke P value LK Pvalue Death
or Death

P value
'ASAvs placebo
DP vs placebo 163  0.039 15.4 0.015 7.3 NS
DP +ASA vs placebo 370  <0.001 244 <0.001 2.5 NS

DP +ASA vs ASA 231 0.006 12.9 NS 2.7 NS

DP +ASA vs DP 247 0002 107 NS 13 NS

B®HRERF - PA 2010/8/30

Diener HC et al. J Neurol Sci. 1 996;143:1-13

181 0.013 132 0.016 109 NS ]

Dipyridamole - Cochrane Review

» 29 Trials

» Dipyridamole alone does reduce the risk of
vascular events but is no more efficacious
than aspirin alone

Dipyridamole - ESPS2

» Dipyridamole alone was equally effective as
aspirin alone

» High Dose Dipyridamole further reduce stroke
when combined with aspirin (13.2% vs 9.9%)

De Schryver EL et al. Cochrane Database Syst Rev. 2003;(1):CD001820

Diener HC et al. J Neurol Sci. 1996;143:1-13 PRT R 201058730 !
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Dipyridamole - ESPRIT

» ESPRIT

o 2006, European/Australasian Stroke Prevention in
Reversible Ischemia Trial: RCT;2739 pts

o Compared aspirin alone with aspirin plus extended-
release dipyridamole for secondary stroke
prevention

o Additional 1% per-year absolute risk reduction
when dipyridamole was added to aspirin

ESPRIT Study Group. Lancet.2006;367(9523):1665-1673 [EEE e e RN 2
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Dipyridamole - Meta-analysis

» Aspirin plus dipyridamole versus aspirin for
prevention of vascular events after stroke or
TIA: a meta-analysis

» 2009 meta-analysis

» Adding extended-release dipyridamole to
aspirin
o —> relative risk of 0.76 for stroke

o —> relative risk of 0.82 for the composite endpoint
of stroke, MI, or vascular death

HBUETATF - AR 2010/8/30 3

Ro P et al. Stroke2008;39(4):1358-1363

Current ASA/AHS Recommendation

» The combination of aspirin and extended-
release dipyridamole is an acceptable option
for initial treatment for the prevention of
stroke in patients with history of stroke or
TIA (Class |, Level of Evidence A).

» The combination of aspirin and extended-
release dipyridamole is recommended over
aspirin alone (Class I, Level of Evidence B).

Update to the AHA/ASA recommendations for the prevention of stroke in patients
with stroke and TIA. Stroke. 2008;39(5):1647-1652

Clopidogrel

» Irreversibly blocks
binding of ADP to
platelet receptors

» Blocking of these
receptors impedes
platelet aggregation
and activation of
the GP lib/llla
complex

Mechanisms of Action of
Oral Antiplatelet Therapies

HamBrEF - PE  2010/8/30 5

1-3 yr lreatm
follove-up: 1-3 y

Daily monitoring
first 1,000 patients

CAPRIE Steering Committee. Lancet. 1996:348:1329-1339 [ECii e R MEILIIEY

Clopidogrel - CAPRIE

Median Follow-up = 1.91 years
Aspirin
—
= Relative Risk
Reduction®
Aspirin

P=0.045%

Cumulative
Event Rate (%)

Months of Follow-U

CAPRIE Steering Committee. Lancet. 1996;348:1329-1339 et T SETILILI
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Clopidogrel - PROFESS

» 2008, the Prevention Regimen for Effectively
Avoiding Second Strokes trial

» Randomized, placebo-controlled trial, 20332
patients with history of ischemic stroke

» [25 mg aspirin + 200 mg extended-release
dipyridamole] bid vs 75 mg Clopidogrel qd

» Primary outcome: first recurrence of any
stroke

PROFESS Study Group. N Engl ) Med. 2008;359(12)1238-1251 |l
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A NetTnudng Daa Fom T PROFESS Tl
. Asperin
Clopidogrel - PROFESS
(95% €1, 0.67 10 0.91) (95% €1, 0.80 to 1.07);
P=0.003
» Incidence of recurrent stroke in both groups » Clopidogrel Asprin-EROP
essentially identical: SUP_e_”‘;' to
> 9% in ASA-ERDP vs 8.8% in clopidogrel grp aspirin o I
B Including Data from the PRoFESS Trial
. . » No direct
» Overall net risk of recurrent stroke or major evidence Il Aspin
hemorrhagic event similar too: N (95% G108 to 102);
> 11.7% in ASA-ERDP vs 13.1% s
Aspirin—ERDP e— Clopidogre
Triad Mama n'-.l'v‘mlrw.l """‘"“’“'" Relative risk, 0.96
e s e
Aspirin Aspirin-120P P-0.70
ESPS2 2051649 1571850
ESPRIT &1 M08
e Ll S From PRoFESS Trial
v e Direct relative risk. 1.02
\ . PRAFESS 138/10,151 618,191 \95‘:(9?;;;5 L11)
PROFESS Study Group. N Engl J Med. 2008;359(12)1238-1251 |isiidusiiiliadiiiiad ° | PROFESS Study Group. N Engl ) Med. 2008;359(12)1238-1251 jiisikiiiitelikadbobeied °

Current ASA/AHS Recommendation

» Clopidogrel monotherapy is an acceptable
option for initial treatment for the prevention
of stroke in patients with history of stroke or
TIA (Class |, Level of Evidence A).

» Clopidogrel may be considered over aspirin
alone on the basis of direct-comparison trials
(Class llb, Level of Evidence B).

» For patients allergic to aspirin, clopidogrel is
reasonable (Class lla, Level of Evidence B).

i My
Update to the AHA/ASA recommendations for the prevention of stroke in patients
with stroke and TIA. Stroke. 2008;39(5):1647-1652

Aspirin + Clopidogrel

» CURE (2001, Clopidogrel in Unstable Angina
to Prevent Recurrent Events)
> Clopidogrel + Aspirin decreased the rates of
serious vascular events in patients who have had
acute coronary syndrone and percutaneous
coronary intervention)

Yusuf s et al. N Engl ] Med. 2001:345(7)494-502 HEELRT - PR 2010/8/30

Aspirin + Clopidogrel

» MATCH
(2004, Management of Atherothrombosis
with Clopidogrel in High-Risk Patients)

dogrel + ASA
00 patients)

grel only
00 patients)

#F - PE 2010/8/30 3

Hacke W. Cerebrovasc Dis.2002;1
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Aspirin + Clopidogrel - MATCH

» Nonsignificant reduction in vascular events

» A significant increase in life-threatening
bleeding that offset any potential benefit

» The only completed RCT investigating
aspirin/clopidogrel combination for 2nd
stroke prevention

» Limitation:

> Majority of strokes microangiopathic and “might
not be of pure atherothrombotic origin”

Diener HC et al. Lancet. 2004:364(9431):331-337 HOWRIHT - R 201018530
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Current ASA/AHS Recommendation

» The addition of aspirin to clopidogrel
increases the risk of hemorrhage.
Combination therapy of aspirin and
clopidogrel is not routinely recommended for
ischemic stroke or TIA patients unless they
have a specific indication for this therapy (ie,
coronary stent or acute coronary syndrome)
(Class lI).

~
Update to the AHA/ASA recommendations for the prevention of stroke in patients n
with stroke and TIA. Stroke. 2008;39(5):1647-1652 / s

Embolic Stroke

»®» Secondary Prevention
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Warfarin for the Prevention of
Cardioembolic Stroke

» Atrial fibrillation - leading cause of cardiac
embolism, accounted for 50% of cardiogenic
emboli

» Oral anticoagulation is effective for primary
and secondary prevention of stroke in
patients with atrial fibrillation

» Warfarin (INR of 2.5) is effective for the
prevention of cardioembolic stroke in high
risk patients

HamBrEF - PE  2010/8/30

Albers GW, et al. Chest. 2001;119:3005-3205

ot [0 14 i P &

» Euur_rﬁk
o ZREEH B BN AR AR
- HOEERE (40% )
- IBOMERE (35% )
- MERS (87% )
- BEIER (50% )
- DHEEEMEIFIRE6.1%)
o #935% MEARHERSAERIENIRSE - T3 IE6/\F
ARE L MmBMmEEA

BaERTRF - PA 2010/8/30

o 1 B o R

y AESMIFITRYIENR
o /MHI (<10 cc) SARARAEMRREEME
o BEFRERBEMICH ( < 3 /) EEFRBAER
o BMIEEI(GCS) < 5 RMNEARE - FMMRIAY
- BERDNEHMEBEKER - MaER6R  BESR -
o fREEAKER M

« BRIFEEKRGAE - FBMSIRFMSH -
PR RREF M RRA

- HthAFiMBOA - AR RN IIRE N
FiiEda TEEFHEWEE‘JZH“E?&DH .
BREEZNE

R PR

BBWBATF - PE 2010/8/30

20

o [ 14 B o

» EANRIFTE
o NI > 3 cc 3 > 30 ccEAREMRBIEIRS - MBS
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o Bffk/Z ( Aneurysm)

EEF B (AVM)
B4R RIMEE ( cavernous hemangioma )
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» BEINBIFTE
e BEFSHIKRE ( <60EE )
- PEESEEMNENERZVIELM (lobar or basal
ganglion hemorrhage )
- HME#8i# 50 cc, GCS = 14
« HIME 30-50 cc, GCS < 12T[&EBINIFA -
» M 30 cc UM B HREERRERERME

HamETETF - PE 2010/8/30 1

i P B AYIE

» BRI AR
» BICHKIEER D BRARRITNAE
- MAE—WZNNER T ERE -
A—FZANERT2RA

e ERATF - A 2010/8/30

i P EAYER

» BICEIEHINAE
o MBRRPREMNS —EHNTF - K
y MEREREBIIBE N REIR TR
» HRA KK BRI RIE I
y FRBI=2/NERESHNE[RA
» FEREDHEEIEZ TR

HamBrEF - PE  2010/8/30 3

IS o] LIRS

» HIEBRIERT - BRI US LRE
< WMABE - MR GEREMRERMNEERAE
» ARBRETESIEERE - BERERBREMLR
» BRAENRERENBA - IR E KR ER

B P

BBWBATF - PE 2010/8/30 B

=

21

fa P B AYIER

» EIRN—IMEESEEEEENED
» BEARENREEERANER
o PERTER
o HEMWUE
o BEEAAN
- SIS
o B

BaERTRF - PA 2010/8/30

ol ER
HELBEEER

BHHBERT - PA  2010/8/30

21



2010/8/30

g {o) FERA B o &

» IR RS kR
o BIME
o HHIE
o BMAE
o BBIARBEEE
o HEFRY®
o VYR
o R
o IRZIEE

HamETETF - PE 2010/8/30

22

fRi&

» 6-Month Survivors: ~1/3 independent
» H15% T2 FEE
y 2O BE—HEWERTFHIINEE
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