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Antithrombotic Therapy for Ischemic Stroke
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—Abstract—

Ischemic stroke 1s among the principal causes of death and disability in the elderly.
Although control of blood pressure, decreased cigarette smoking, and modified dietary habits
are among important reasons for stroke decline, the use of antithrombotic therapy, rigorously
prescribed. Several antiplatelet agents are approved to reduce the risk of recurrent stroke.
Aspirin is the best-studied and most widely used antiplatelet agent for stroke prevention; it
provides approximately 15% to 25% relatively risk reduction for secondary prevention of
stroke or the major vascular death. Combining 2 antiplatelet agents with different mechanism
of action was demonstrated to provide a substantial increase in efficacy in several studies.
Anticoagulation should be considered first with potential cardiac sources of embolism. Heparin
reduces development of erythrocyte—fibrin thrombi that form in regions of vascular stasis
especially within the heart, in severely stenosed arteries sometimes engrafted on white
thrombi, in acute arterial occlusion. Heparin should not be indiscriminately given to all acute
brain ischemia patients, but may contribute to treatment of large artery occlusion and severe
stenosis, cardiogenic embolism with a high acute recurrence risk, and dural sinus and cerebral

venous thromobosis.
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LM B H(small artery disease), ¥ 45 (vasospasm),
uh (dissection) 59 thddt FEE Bl
5L wdolA Y AP FelE &, A BF(reperfusion) 2 91§ HFFoU &
geh Qlo] Hoh wekA AAZ  Fo TPt o] 2 ¢ Aok AA HEH 4
ofle} RAAQ] e B A4 SxeA AREHE FEAAAY &S Y
%% R Eoh A HEFolU 4 d9 9FAc] nelEo Ao stEE A¥H 4
4} &892 Htransient ischemic attack, TIA)  &ollA A8He= ST Zfolg HA 5 3
S 7R BAENA HEH Agko] A 7Fsd ok webA o]F Apolrt A d Agko A
o] &t} dste =4, 59, As¥Y Wzt 5 HHOoE Yl FE AL AA HABA
AAgh YJPAAe o] HEFY TS T AY AB5AMe vE AFE HoAY 1
A7 718 AAT, e ol s Y A9 AZ F Ue Aot
A= 338A X 8 A|(antithrombotic therapy) AL xHQl A X gAd ds)ed
o] ARgo] de o8 i ARSI o AFSkaL o]Edl Wigk o)n & & & 3l
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AL dAG 7l wet A8 itk Hi58 Q183 AAHoZ A5 A
59 S B B2 AFE0] o]FoA 5| o5 oAlE HEFoEMN THFHQ HA
I QA B AEe} BAFe] F¥EA A8A A X5 EFS T} gtk
£ e R o]Folxa ok

A x| Z Ao+ warfarin, heparins ] 2. st AEE HM|XH(Antiplatelet Drugs)
ol 2314 (anticoagulant) 2} aspirin, ticlopidine,
clopidogrel #+& 8849 A| 2 (antiplatelet agent) Ha JAAY AR dadte] FHe 3§

GP IIb/Ila Z3A o] Ut thEAQ & & Aol 83 9§ oA dAvke Asehy 4
A AR heparine dg] o]&FH UARE  FoX SESHA =HUTE & dad AAY I
2 aAeh M A =ds Fa gl M9 dF= FE acetylsalicylic acid(o]s}
o oy Heore WEAYE AHE FX ASAZ g} aspirin)¢} ticlopidine, dipyridamole
Ealar ok 54 HAA xlore] dHE (DP), clopidogreldl 2 24-& 9al Qlth
3| A X Z(thrombolytic therapy)v H<Z B  Aspirin® & A a3+ cyclooxygenaseS

=
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WS o]Fa 3, A A =S oAk thromboxane A9 A& AAIFHS
I AN FARE J/} a2 digt =2oez 9 2 Ao IS A thombin ZELQ
skl QA 7IE st A& it Tekgt 2= gk dde] 55 et §
HEFT Y A7 et =9& d17] At Dipyridamoles 8439 phosphodlesterase
of WA HIEHA A3y AAIEH AL 2 E YAISIAL cyclic adenosine monophosphatase
olE BY F dok= Ho] aFHEoof dtt.  (cAMP)E TVHAIAA @ S iaT §
F, HEFTS 8 tixA ¥y 4ol ¥ H HAl, thromboxan Ax9] A7} o] FAA|A
(atheroma) <Jo|= A (embolism), 28#2 o} Ticlopidine®} clopidogrel> 4% %W



o & adenosine diphosphate(ADP) 2]&4
glycoprotein IIb/Illa E-3HA]e] Aol F3S
UIAAM dagte] dfadel W adenosine
diphosphate(ADP) &]&74 Zghs HdeEzoz
oA gt

1) Aspirin

Aspirine HEFY oS f8 7P de
ATEAR HEAS Aoty Aspirind ¥
Y dAF AES 98 ALEHAS W o
v ofg] HiloA AFHARo] 238 28
YRS =72 2= gtk AT FHEA u
EFY o)A dielMe 1 ATt B EHA
t}. Antithrombotic Trialist’s Collaboration®l|
M= meta—analysisE B4 o] HEF0]
U dad S dzks 7R SRjelA A
AL AFE Aol A WEF, WA
AZAZANZ dAA APLe] ¢jdo] 22% A

T1L"0"1 0

" BaEHJACKL). Aspirine 7F4A0] Atk
E Aol JANE 1 Fde Hud He An

2 ¢eA v Aspirin®t 99 tiE2TS A
g 10709 AR A7 5 24 A7kA o
=, & UK-TIA study, Swedish Aspirin Low-
dose Trial (SALT), European Stroke Preven-
tion Study 2 (ESPS)7} aspirin®] &3} l:H?ﬂ
o] HAHES @S & F A%k o)E
M= aspirino] HEF, A<484, %ﬂaﬂr*é AP
WS BT aEs oA Ad 9HE 13%
o] ZAE B, Al ZAES HlwEhE 3%
o]d % iﬂi 73747} 4

FJ

=
o] aspiring Eoksl= Aol HAIAE o
Xl

S
8 Besp gt %, dakd Held v

oy WEEdlAY FEA AR
Aol ¥&F(non disabling stroke)2 712 &
AFEA low(<100 mg/¥), medium(300 to
325 mg/Y), high(>900 mg/¥) dose2] aspirin
< 47 FAsAs Wl ols A4 &FolA
o] AthZel &3 (relative efficacy)oll that =
A& ALEa ok UK-TIA trial, Dutch TIA
trial, Algra S(2)°] |3t meta-analysisol| Al
27o] Gkl Ao AAIEE A7t ofv] 9
€ ApolE HolA gevhe Ayt BaEd
o) o]FEE B HEFT AlA oxHF
o H-S 98] 30 mgollA 1500 mg Atele] &3
O Z aspiring FHYS wf &gl mebA 1
a7} ofu Qle Afolg HolA|= sttt d)
A, ol9ks tE TS e ATE Uth
Barnette® 9152 3 Hv9 AAH A=
o= olgg Ao whdste] HEF A5
o 3k A= 650 mgollAl 1300 mge] high dose
7h Adsitte odS AlAleka JHK3). &
o i F=4E EH v 2t Low
dosed] ZAZ FZ 285+ meta—analysis
tefet BAS SPUE Folx ®Y) wiEol

AHAQ st BErbsstn AA of7)d <

A
S5 gEEe i dAFe AEBES] &
3 Jgo] t Brh= Aotk NASCET(North

American Symptomatic Carotid Endarterectomy
Trial)ol| A= perioperative stroke riskS =%
gk A3 325 mg °lskE H-83 o] 650 mg
< 583 7R SulAE risk7t E=3dTh o]
© e F9 & w2 dIEAHE highly
thrombogenic3 XWX = high dose’} ©
27 o= s SHIT= A Folth

W, FHo] Albert(Albert, 2003)ol <3t
n 2§ HIAE aspirin &A% S U
oiFo] A7] HATH4). o] AFNAME AL

ol ok ofol
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2) TiclopidineZ} Clopidogrel

Ticlopidine®] ™3d+ A5 ZF Ticlopidine-
Aspirin  Stroke Study(TASS)9} Canadian-
American Ticlopidine Study(CATS)A+7F F
Mo & BRAY dtolth. TASS dTtellAM
oj@e] TIA Y A3 HEFTS 7 30698
o2 &4 ticlopidine(250 mg LY ©]3))
I} aspirin(650 mg €Y ©]3))S Hlwdte 33
Wk FH890 AP HEFOIU AP
12%9] A9 d= FaE HAKB). CAST
(ticlopidine 250mg €Y ©]3]) A+ rando-
mized, double blind, place-controlled study=
A HEFE 7R 1L028E ddes 29zt
FA %2031 combined endpoint(nonfatal stroke,
nonfatal myocardial infarction, and vascular
death)ell A 233%¢] Ao H¥= TAE BA
THO). skAEE A 3HE ol EAE F =
TATHAEFTH ABAY 4 U= thrombotic
thrombocytopenic purpura(TTP)9] Hi7} )
oma 2] A% Al ¥l 25 oz B4

o B X9 FHo| Basith ol PAE
e kg Fugosn =Y 5+ e AoR
%l glek

M2 thienopyridine F=A< clopidogrel
Aom ofe] dAFeA F
=3 Atk CAPRIE 97410)9l4 clopidogrel
mg/¥L3} aspirin 325 mg/¥S PP uj
WAzl AAAM clopidogrels AFE3F o
A HEF, AT, 42833 Nx
oA 87%9 FUFEEe] HAE HIF
2dg BAAA HEFY AF=TE 73
TAE Btk TASSY CATS9F Hlal A
clopidogrel AHE-3F M= TAHATETAS
A o] SR FSkt
Ticlopidine®]Y} clopidogrel®@ #Z-2 thienop-
yridine®} aspiring B3 JEHS 4714 trial
S BA8) BS uf thienopyridine aspirin
o ¥HEF, 34 AMY, A2 BAS
1,000 119X HaAE 4 o HE
9 ASe T4 ° ZHE BRI =
thienopyridine& 1 913 Afol|A Azst &
#Age] WA oulst=d aspirinE T O
aRHoIot F28-& 18 Al clopidogrel©]
ticlopidine 2t} HgZQ RAow d#HA o
U 7ol Hidits 9SS Zka Qlth s
W A~HE A4 & clopidogrel/aspiring %3
k] ARESE 3 ticlopidine/aspiring Zg
o ARESH & 30¢7E FESH HERA A
WS Hlwd AoA ticlopidine®] AFEE T
o] clopidogrelE AFS-3F FHT AEAA A
RS 63% AAFATL BAHATHILD. ©]
23t zole]l ¥l F 3 A= ticlopidineoll
Ae BaEXA &8 clopidogrel®} statin 2FAl
o] Az Agd ogt Aoz FAHHL ol
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clopidogrel2 atorvastatin®} ®H-& A] 4%
SH JAlsEo] AP = RadA Ve

TH(12).

3 AT A watey
FEaw AR WFLPS Wad o)

FZel A7} ESPS-2(13)et). o]Hel] TIA
g 38 HEF(76.3%)S 71 6602
tg% e 237k dipyridamole 400 mg/
aspirin 50 mg W& A] 37%9 AHYIA= 7+

=S R, aspirin FENM = 18%, dipyri-
damole ®EME 16%9] ANITI= HAAaE
Bt} Dipyridamole/aspirin A A& HEF2
A= 25%9] odds ratio A4S Btk
A0 F aspirin $ERH U= dipyridamole}
aspirin®] W-8o] © ZEHZHolgte= AHo| #I
HA v e AL o] AFelN A2 A
Ao} dig Aol AE ol ARE HoF
A

LI wke 88F9] aspirine A% §

A
2
o
X

Ak
A48 A Hold Yotk F F BTN
e 230 F/bE%, F¥o] 97 FU

o] F4 o7} HIUok FFo| dipyridamoles

oA 8%=E t Btal 9kt (placebo)
]}\17‘:— 03%E EATh shARE o]H
BHOE AHESl= aspirinE T ‘7){% %%@l
aspirin®] AREH AT AH S
A I S5 (unstable angina % non
Q myocardial infarction)& RSl A= t)id
o7 3 aspirin? clopidogrel S 7o) AREEH
AA e}t vlwgk CURE A
ol A aspirin/clopidogrel #|Z|7} &2 E LAY
o] HAUHAREE 20% #A AFATE SHAT A
Aoz 38%e A &<lo|
AAAHoZ 2dE 1y Aldle 8% A4

AL aspirin ©=

—318A HEFIAMY &

R R

= =
e 7AE

Hyou, HEF T YF
Z o)A (clopidogrel 75, aspirin 87) 1§ &%
o} ozt el AHgstrlddl= AL Utk
F A & 2 AAE 2o] AHshe Ao
g daw Al AR Al AR A8 o
of sh=Al= obF =do] ik ods] B2
AR AELS aspiring WA Fofsial
onf, & Folx HETo] LTI
& daw AAE 2ol AR
o ESPS A7 9ol ob&7kA] WEaH
283 A77F #5550 CAPRIE 974 CURE
AT1NNE D2 2HE AAGHA
2357 9tk HEZ 3RS glos o He
Sl W A77h APHI o s
by Qe A A7 MATCH(manage-

ment of atherothrombosis with clopidogrel in
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f
o
o
2

to M fr %o

high risk patients with recent transient
ischemic attack of ischemic stroke; aspirin
75 mg/2Q3 clopidogrel / 12k} clopidogrel)
A9} ESPRIT(mild anticoagulation, acety-
Isalicylic acid®} dipyridamole, 3-& F®7]

T 38 & gcetylsalicylic acid ©=8W;
AT G234/ ASA 30-325 mg & ASAS}H
dipyridamole/ASA) A77F o379 sE=EH

o5 el AWt el Aol B E§

S = £ Us Aoz Yydrt

1M |(anticoagulation) X| =



Table 1. Cardioembolic sources

Major Risk

Minor or Uncertain Risk

Atrial fibrillation

Mitral stenosis

Prosthetic mechanical valves
Recent MI(myocardial infarction)
Left ventricular thrombus

Atrial myxoma

Infective endocarditis

Dilated cardiomyopathy
Marantic endocarditis

Mitral valve prolapse
Mitral annular calcification
PFO(patent foramen ovale)
Atrial septal aneurysm
Calcific aortic stenois
Mitral valve strands

P

4

2

A A warfarin®] &3h= o]w] &eA]
. 2 A1 S (cardioembolism)
A1ol= AA1B(atrial fibrillation), %=
A2 (mitral stenosis), prosthetic mechanical

valve, H9 A7 (myocardial mfarctlon)
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left ventricle thrombus,
myxoma), infective endocarditis —501 9&‘:}(3{
D E, 4R =74 998 JEs & 4 gl
£ A7 A 9349 004 0% e
B o Ao A4 AAF) s
AL a#sjof )

A S-S IEAC WA glolo = oF

24 glow mavic Jolrt A, AA )

A0l 16914 B5%AE sHIEE Aoz 4
Z 131 large supratentorial infarctionollA] T
d#gdel =tk A Aok AdAES o
o7t EFE HEFTY AFAS STHITIA ¥
& AGuAT A AlsS 7HR At
73 ool EFA] AS dEA dor, b
Zw3 Bl Aldl] 65%9] FHARE At B
153 $JK15). Non valvular atrial fibrillation
(NVAF)= ¥5% 1473"91‘ silent cerebral infarc—
tion)¢] =HE AUt NVAFE 71
g2t 26% A7t CTolN F574 HAMES
UERATE. NVAFOl A warfaring 4-83t=
Wl dislx o8 A7 JARE Fisher7d

£

Table 2. Risk stratification for patients with atrial fibrillation

Risk factor

Recommended therapy

Any high risk factor or >1
moderate risk factor

One moderate risk factor

No high risk factor and no
moderate risk factors

Warfarin(INR 2.5; 2.0-3.0)

Aspirin 80-325mg or Warfarin
Aspirin 80-325mg

xhigh risk factors: prior TIA, systemic embolus or stroke; hypertension;, poor left

ventricle dysfunction; age>75

moderate risk factors: age 65-75; diabetes; coronary artery disease



Z%o] 93 o)A FT 1He] PR
@AY ASOlE AR £ FF5Aol
09 Eoh meA dEW 52 71 B

3 o o] #go] 7]

A
2 4 Qlth SPAF II(Stroke Prevention in
Atrial Fibrillation II) A7 A= AAA A
7 dRlo] BEstA] %22 Aol A warfarin
o] w7 e] o] ﬁﬂrﬂc‘]‘ﬂour H] A Q14
AAZ HAMAME 9r] e &FE BoF
A ZPk17). Aspirine AHAES
I 3] 9ol e
and lone atrial fibrillation)o| 4] warfarine o
Al ARg-E 4= 9lth. EAFT(European Atrial
Fibrillation Triahol M= & dH-gaA9] 2
Z‘éa S disiA INRS 2004 39Ako|=
]‘6]- 7-] i< 7(—]]0]-6]1]:]- J,].l:]-zs]- .Q_E']:_J 6]— goﬂ
A AT 2AHA e 18Y, 1%
7BA 4 HolA EF 39 dlo]

th(18).
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4 s1s] ol Ashe e ol
go] 9ITh CTE B8 A Ag A
$3S AP A olgsn QuHos

+ heparin AHg-o] THH

ok

=38 HEZFAAY FIA A5 -
o Ade A a9E ASA activated
partial thromboplastin time(aPTT)S 15014
o] Ax= Sx|gol &t HFAWPAZS ¥

g =Sy
A& ool

&7 18l 109 ol frAIshe
gt
4 923 A4 heparing AL U

¥4 <947} IST(nternational Stroke Trial)
Aol o] FHTH19). °] AFolME F4t
Y & RBAIRE WO A e R dY o]
3)9] heparin I3FFALRLH(G,000 &2 12500
unit) S A83t92™, aspirin(300 mg/¥) B
Wk, 1497et 671 LA dRE glet
Aot 14°]7>‘H91r 67h Aol APdEAAE A}o]
7 fAlth(14€ T 2ke] 9%k
heparin X|& <t #-2 3zl 93%, 671<¥

ToNA 629%). 144 Aol heparing A8+ T
A M FEASe] WAl 7HA(3.8%0
A 299%)8 Aoz HuHYA T AgHe =
o] Z7H04% MM 1.2%)E RAch 1839
heparin®] Z-&¥ oA £84 H¥(hemorr-
hagic transformation), FA21&Q0 &3, Apgo]
1494 7k Ak A&#FS heparing A&
g FoMe 27] AP HAbEE HEF]
TaE A AfH o2 ISTOAE heparin I
stEAE HEFY A AFS A7 AR

29 ojdo] Aoz 2¥e] Zld] o

i

; heparin X &

U 27§l gk ol shAw
o] ATE FAH BAWS 23 Utk AL
o] AN thd Bl 3wl ARS] CT
7} AN, heparin §F) AAP 24

(monitoring)©| E]X] 23 APt & 4
A WHZY 7hsdE 7 BAEAF heparin
A5 BHE & F U=

H AL ol &, AA 32 &

450 B LY

14%1tko)
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A& HFE i}x] 0}71] 5]»\‘:}
&A= low molecular weight)2] danaparoid

2 34 934 WA H8F Ao
27) AR E o] e AolE HolA] &
PA, g 797 ABlN FEH &
BT 27F BAdNE GEB 547
2

(atherosclerosis) & X2l 759l A= 374

E, A2l AdZzo] o ME o] HolZ
kA, 109 oo Fo3t 3L ¢ B
HEE B3k

3 gt=A0ol s{Ey HESQ oet=Z st
warfarinZ} aspirin@| &1} H|m
WARSS(Warfarin-Aspirin Recurrent  Stroke

Study)& double blind, randomized, multicenter
trial 24 2206W-S tdoz 30delue] e
4 HE5E ) 4913

7 3 F A
AEAY A 3 J2E R AE A
gt AFolH, A= warfarin Els
T(INR 1.4-2.8)3} aspirin(325 mg/Y) AFE-SH
)

o
>
op

oA HEFY A Abde HlaslS

ZpolE Ho|A| eFYTH2L). SARE o] AF=

AAe warfarin @557} o Fo1AA &%
= vIe Al FA FAET sxE
gdeg st warfaring 483 ASPECT-2
(Antithrombotic in the Secondary Prevention
Events in Coronary Thrombosis-2)o| A<
warfarin (INR 3-4)& ARE-8F 7]y warfarin
(INR 2-25)%} aspirin(80 mg/¥)<S 20| AR
g o] aspirin &5 AREE THET A2,
HEF, AP ool B &Aool ATH?22).

Hkgy

oA7loA Fele HA dHSaAT} 3
HAS 415t noncardioembolic ]
Ao Agel] AR 2= 91ox] AT o
ZH "t} o]d o E¥s & T UE
T7F A= oy, WASID(Warfarin Aspirin
Symptomatic Intracranial Disease) trial> &
T 2FeolA 219 v 3 FZ(ntracra-
nial stenosis)@ AFE TIAY 73 HAEAS
7HA RS0 warfarin(Z3% INR  2.5)%
aspirin(650 mg Y¥Y ©]3])S  double-blind
designo. & Blwal = Ao]th(23).
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4) k|| SEEIA| A heparine| &

A8y AllA A= heparin©] d%ﬂj :n]+
ol E=f0] HeA 28A XA AH3)
4o %3} Caplan(24)2 o3l &3
3} g oA AN 19 AS
Q95 heparine EE A HEFT A
A durzg oz FLEHo|AEe AL EFEHA
X5, o]l&doz dHe & JA, AN
o] o EfS F F UCEE tied
Al(occlusion) B AgF HZ(stenosis), H/“
AEe] o] F2 AN AAF,
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4. Abciximab

3 Ao, AAH
e A A}%—% AFH ol oiz
3 A7E 9o gAo] WSk gtk GP
Ihilae 2e 228 $49) 2% vz

S Wz o] GPIb



t}. Abciximab& aspirin, heparin®} Z3}3lA]
AHEE W A0 W FAlEs AAg
Aol A SO ool ErF LHMTHDS).
Abciximab2 43 GP Ib/llla 4845
Aeldoz Aagroza iy FHS 9
Agtt. HEFT WA T 24NTo o] Ty
RNe o 37H%J7>‘H«] A7F 59421 RS B
A AT7E UATH26). ©] AFelH=
0%6“4 ﬂa? T 247 Yo A5 e
st g2 BlwstR o, abciximabs
/\}% M F 48X HEdo] AN, o
ZaoA e 19olA HEEo] AUk 371LA
o] Ang HwdRs W AREolA Barthel
index(>9)¢} modified Rankin Scale(<1)2]
FES AYS HAth 8 HEFT T 6
A1ZF Yol abciximabs F¢I3F 0|28 Kl
7} ATt o] AFAAME 0.25 mg/kg bolusZ
FUg ¥ 0125 mg/kg/ming 1247 &3t A
&Ko7 FAIA. A1) 235%7F modified
Rankin Scale 02 2.1, &A= 135%
7} old ARE H{th ZAFRAHoFE 485%7F
modified Rankin Scaleol|A 0, 19] 43+ 2
HE Byon o thxd A-gole 40%
o ARk o]¥ 7545 HAFQota BuEick
(27). Abciximab rollA 9%, oAM= 125
%7} APEElS e P E tissue plasminogen®] 3
hour window ©|&Fo% A2 $ Qe 715
S AAEFAT A Abciximabs AL35t=
2 A7 AT Q3 53] G
He A7 B A9 o, st
A= Morris 5(28)9] &3] o] Fojx|1
abciximab®} tissue plasminogen activator
mg/kg, 060mg/kg 2 0.75mg/kg)S
HH AHE-E ATE HEFY

m; (SRR A}
g}j FIF ro ofo

s

-84 HEFAAMY FEH A5 -

NIHSSS, modified Rankin Scale, Barthel index

52 waske a7t gk 1 Ave 7)E

dRgales) AR FBY 5 gk A2 @
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77 E Qe AolEE FES I gl
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2% 949 P SwolN FAW A=
Aol AL T Eo} BAHg
AxRow AT Sk

E v
BEAI)) AdtelE DS, P, FA, A
3 A% 59 YIS 285 R ol9
S RIEERCICE ERIEEE Tl

t}. Aspirin, clopidogrel, ticlopidine 59 &3
2% AAe 84 HEFTY olAHF o
7L AFHACH, A AHA H A
S feiA FEA A9 ARE-o] o H 3]
FH91 0k 2oy olE FPaw AN
HAM o|x}A] oifel|A AFOFE ARG
ook sheAl, % 1A @ daw AAE A%
FE o] ARgslor dt=A,
o 93t th A A warfaring AHE-Se A
o] FEavt A HLET $AdEo]of dh=
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