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Pharmacological Secondary Prevention of Ischemic Stroke

Han-Jin Cho, M.D. and Tae-Ho Kang, M.D.
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The causes of ischemic stroke are widely diverse, ranging from large artery atherosclerosis to cardioembolism, and it is

important to use preventive therapy toward the goal reducing the future risk of recurrent ischemic stroke, myocardial in-

farction, and vascular death. Antithrombotic therapy is one of the fundamental medical approaches for secondary pre-

vention of ischemic stroke, which is broadly divided into two general categories, those that exert their effect via platelet

inhibition (antiplatelet agents), and those that influence various factors in the clotting cascade (anticoagulants). In general,

the clinical guidelines recommend antiplatelet agents for patients with non-cardioembolic stroke, while anticoagulants

is indicated for patients with presumed or proven cardioembolic stroke. Many clinical trials have attempted to test the

efficacy and safety of antithrombotics in ischemic stroke. This review will discuss on currently available antithrombotic

agents that have demonstrated efficacy for secondary prevention of ischemic stroke. (Brain & NeuroRehabilitation

2014; 7: 76-85)
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AEjo] U 71 HTolE 20134 3Hol Aol A% SEYL BAE 4 BN o $HT Ak FH2
% v} Qlek(Table 1). A olth. of AW 9] acetyl7| = 49| v}t At
(1 oram cyclooxygenase-12 H|7}gZ o7 AA|gozAx 7ZH3t
ofAu YL XA o] x-S 5t 7 WA AL G4 EA4 AR thromboxane A29] /S AARITh

A - S S B HEFTY oA AR FEHA A=

Table 1. Current Recommendations for Antithrombotic Therapy in Patients with Ischemic Stroke from Korean Clinical Practice Guidelines for Stroke

Antithrombotics

Recommendation

Antiplatelet agent

Anticoagulants

For patients with non-cardioembolic ischemic stroke or TIA, aspirin (50 ~300 mg) can be given to prevent stroke recurrence and further
vascular events.

For patients with non-cardioembolic ischemic stroke, aspirin or clopidogrel monotherapy can be given as initial therapy.

For patients allergic to aspirin, clopidogrel is reasonable as alternative antiplatelet agent.

Ticlopidine is more effective than aspirin in the prevention of stroke recurrence. However, caution should be used with the occurrence
of side effect such as neutropenia.

Cilostazol monotherapy can be used for patients with non-cardioembolic ischemic stroke, especially lacunar stroke.

For patients unable to be treated by aspirin and clopidogrel, cilostazol or triflusal may be used as alternative antiplatelet agent.

For patients who have higher bleeding risk, cilostazol or triflusal is recommended to prevent stroke recurrence.

The addition of aspirin to clopidogrel increases the risk of hemorrhage and is not routinely recommended for ischemic stroke or TIA
patients.

For patients with ischemic stroke or TIA with persistent or paroxysmal AF, anticoagulation with adjusted-dose warfarin (INR 2.0 ~3.0)
is recommended unless contraindicated.

For patients unable to take oral anticoagulants, aspirin 300 mg is recommended.

For patients who have an ischemic stroke while taking anticoagulants, sustained use of anticoagulants with an increased target INR (INR
2.5~3.5) or adding antiplatelet agent may be considered.

TIA: transient ischemic attack, AF: atrial fibrillation, INR: international normalized ratio.

Platelet

S—1

GP lIb/llla

— Excitation
---% Inhibition

/ Clopidogrel
/ — T 7| Ticlopidine

Aspirin
Triflusal

Fig. 1. Platelet activation pathway and ac-
tions of antiplatelet agents. AA: arach-
idonic acid, ADP: adenosine diphosphate,
AMP: adenosine monophosphate, COX:
cyclooxygenase, GP: glycoprotein, PDE:
phosphodiesterase, TP: thromboxane re-
ceptor, TXA2: thromboxane A2.

Cilostazol

«77



Brain & NeuroRehabilitation 2014; 7: 76-85

(Fig. 1). 58 F 1A7F o|yjo]] @4 SHE H7IYH S
2 A5ty ¥ 7)= 15~202 02 A9t E4u2 A
Z& cyclooxygenaseE AR £317] WFEol 4T
o U 752l 7~109 ¢ AA At A&H §1HK]
T g 10% FE9] Eago] A2 TS BR &
¢l 5-&o] dasirt

ofA T L X7 SRR} o] zfoftof §lojA] A,
AT, T2 3 APLY SAES dEE g
13% A= HAaAA FHouU o2 sH3s dadst
=014 19% Ar9] Zag Hol= A vlg] 1 adl=
tha WA Yehgrh’ skt ofAm ¥ 160~300 mg
732 Y 48 A|7E o| o] FofstlS wf TR} vt
o] 2~45 ool Yeht= HAFMY IS 31% H=
oA IaAZ] B HEE Y Wk 20% S7HAH
o EAA oL Ykt ofaTH e @A 7R
GO FA7)0 BARS o HAFNY AES TAaA
7l A7t 4SE FUT FELBAR FA7IFE AL
sto] oA Q] WA glo] dBEA FAE FAL 5= ok
Fo] itk ol HIF R I HEF XA
T547] H7AA SRt A ofA T ™ 160~300 mgs 5
g 24~48A17F ool AR & AL HLskL

P

¥2 ok M1 rIr

g

B A SE LR ofATR Y &S o= A
= AMgShE Aol £2710) disl @2 AtEo] o]F oA
stedl, WeHEA 205 AuEE HPAY A, A2
Aol My, i APEE dAISFE oA RY a2
50 mgH-E] 1500 mg Abolof = ko]7h Qigiet.” hA|ut of
20 dE A&EH 02 AMGSh= Slo] A7 He 9F
Zoll F4e] 300 mg o] oA EstA WA et ofy 2}
7 FYE 5t 93T S8y HEEol 300 mg
ojFellA L RI=7} AR F7heHA HERZ 50~300 mg
Ato] o] & AME-SHH= Aol 7HE ol oln o] A
& st 100~300 mge AHESt= Ao A st
o} 3

(2) Thienopyridine A2 Y& A x|

47 YRo 25t U= 713 (dense granule)o]]
A Bu]E]= adenosine diphosphate (ADP):= GEra|Z 9]
dF<l P2Y 1} P2Yi, #=&AE &5t EauE A3
A71H, P2Y1, =849 749 P2Y, =&Aof v|gte] Ea
o 2A43E o AstA fFEA7I= AeE d#A Sk
Thienopyridine Ag FF4TAQ] 2 =13 gHE
29dL 719 cytochrome P450& Eato] thAlE o]
P2Y;, $EAE H7tg A o2 AT RzA Ean S
AA A= yepdHok(Fig. 1).
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o] /o] EATS] Adat o] Q= His= &
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7% Az AQLEo] HolAE AR vpef Folr}
g gt
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@ Husro| TEvlith HAFN SAE Aoz gHE
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U HAFN, AZFN I B AP HHES
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(thrombotic thrombocytopenic purpura, TTP)1} Z+- X
Zh-g-o] B Eltk= Holt}. o3t EHRAE-2 7
HERYS Fogt o]F 370 oo et Hu=
A 3t Ao BAUNE el Aol £
o 2T AW Q7N HE2Ug FRuEadn
Hlas Hobe wol= dudee) g4 avtet 244 7

Rgo ol T SHAIZte] Holrk glA T BojRa
& % 71479 o] B2 RolH 3 £
AL et T HUEF ARAYANAE of s
B2z} v wHAE 1 HANE ol £8g &

Aoy 35T 5o fEg0l leng Fopx 3
o7} gastrtn PAska ok

(3) &IZAEIS

A ZAEFE L phosphodiesterase 32 AAst= 7| HS

Ealo] awo] $AS ASHA7IHA FAlo] o
o] ATE JHA T YL FERA &, =, a1 H3

oA HAM S Aoz G840 gt dFSe] U
231 QItHFig. 1).

Z2o| A AlSE CASISP Aol A =AM g2 At
o2 AZAEE 200 mg (100 mg 19 23])3} ofAw=H
100 mge T2 wWiAste] vme A} AN, H&H
2 2)ubslEE o] HE A §oJg o]zt UEhtA]
FTh” sAlut YRoA AJPE CSPS2 ATLE F3to]
A2 AERE 200 mgd} ofATH 81 mgS W] B¢
o AN, HE&E 2 AFes1EE o] HYF A AEA
ElEo] ofAm o] Hla) 26%9] A HHE HojRo] A
HhE 23S Yehf ok mebA olite] = A7E 3
oetE A o] XY E AL HAMT ATAN ] WA=
o ofAT Y thu] Tt AJo|E B B uhd
wH&F o] wralo] oAl 74%9] AT HAS B
o AT FAY EFo] AT AZAEETIA 26%
o WA 2AlEe] 284 Bgo] WAl glo] FHojuk
FAE Hof FUek? IRl BF3EI CSPS2 AT
of Z3HE B4 65%7F B4 HA Mot HLe =
o] o7} Y RHol.

olget Hg wrdatel I HEF WEAFANL A
ZAEEY GEARE GFTA HANTAY o2

Age Ae A glon, B3 HEVE YW 47
gt 289 9ol Q= BAE e E AT AE 4
st gtk

(4) ECISFE

ESERRS ofanen fA1T F2E AT 9]
cyclooxygenaseS H|7IH & o2 A A 7|&= £3-E e
W=t (Fig. 1), oka e diAbEd A= dAk(salicylic

LS4 WEFO) ol Al e g FAHA A=

acid)e 4w $4E AN HE 7P YA 4
2 vy EYERAY] AR Faw $HE AN
£ avts v ik opet 48412 FE) 71 Wzt
g 7HAE Qlo] 2Hgo] 2T A&

TACIP AFoA HAN 3= EaE & 600 mg
(300 mg 1 28]) FoiFu ofAu]H 325 mg T@l%:zi
tHro] HEtEE w WA, IR, GBA AT
LA FOIF Zol7k gt AT EBA WY
e EERETAA FY5HA *2 Ao Ay
gon,” g wyoz AYH TAPIRSS A7ofy=
TACIP A9} 2+ Ayt =& 9> shx|qt ofAw]
A0 W oFA] v 8L USRS 1 EIYBTRS 4X}
dero g @Wushy]olE HE3 Fol ick whabq 2y
HEF AN E Eg BT o}AAaOM g=
=2 ALY o B Bl AR Ag Axd

0 g, AzacEn S H2Ee EH A2t

&3 Qith

(5) BB TN XK=

] 7BA Ao o|ZoHE flste FELTAE B
Aoz BoJshe o] 4522 Fojste A9} v|wate]
Hoh G3ARAAE dotE7] 3t A7 ALH = A
Ego] gton, 7P W2 A7 AldE FEauA Y =
3o Zauz Ayl olau el B Algolt) a4x|qt
Zzurads ofAn o] B Ao it A
o] A 71l vA|A] Eot= A7 BaE e 7,599
g HGM gag ddes S29=0Y 75 mgit of
299 75 mge E3F AR 23 F29 =08 75 mg
S50 ARG 35 HlaR MATCH 9= Ad WA
off of Folgt & Qlo] 284 FA-Ete] S7ksk= 2
g Yehgla S29=a8 75 mgil ofAu]E 75~
162 mg& B AHgeH 2k 2o g ofanuS
AHESE 22 H| 3 CHARISMA Ao A= B3} ALg-9)
S A% B WEREHA G HZ 934 1B &
25 gidez 29 =39 75 mgd ofAT Y 325 mg
o] B3 AR 7T} ofAw T 325 mgo ©E AMET-S H|I
3} SPS3 Ao Ayl Ry EQ=d o]He] Aol upzk
FHA 2 LA LA 7k glo] 28A BAL-S o)

ZteF 274471 RO2 etk whebd] w4 8
9] o]z} ditL 9Jste] ZRu=Id T ofAT] T 9] Bt
ol S AGS RSt S-S 54 g Ao
v sl ot FEE e S-S 50% o4
dFoz s TG YANY AL FEu=1d5} o}
299 B3} Foy7} ofAujd ThE Fojo} Hlwste @
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o e aRH R HEAY HeAE B Y
ooz ol FAES oz N2Ae] ddke] o3
Aeios Agd o Jou SRt o] o 2 A7t
of et FEE 17t Bashch

(6) 22t

ofAu Y} ZRYEIIL KA o] pe]t Hé‘}
o YAZ AMgo] Ths e oFAlo]H, okAu o] He 34
71 AHEHE W F-LSHA BiE vEhd ofAlo|BE of
Ao M7 glol ALH o= AT 4 ks FHol e
Hh 9 28] 340l ol Fo7t aiEnh 229
=L ofAT AN FARRE H5E HolAU 8 F
Z-go] A LT FAl|A ofATY iy 423 &
g vetlie Aol ok B2y de WMo A
of ojA otxm AR $4 atS Ho|X gk AR
Z-gol izt Fo)7t Basta, ARAeEN EERE
& ofxmdoly F2IEId L AHESY] ol B
off A 4= gt 53] 28 o] B2 At
A AHEE 2T 5 AR

2) g+ro le.“

A1ZFA] 1] 7 M (cardioembolic infarction)2 AA| ] 7 A4
o] oF 200 AEE A3t Aoz BuEy o ¢l
7o) w3 9 A% Aakol g A £70] YYE <)
stl A4 WZA] WES BF U8 1Y Ao
gerE, AAFe) JEAS Y 4 e ofel 714 4
& AEsE 7heg v AWAE (nonvalvular atrial
fibrillation, ©]3} A%A|F)2 71 diE Q] AJLoZ Y
A4 of 1607} AT <As) WAelE Ao
APE| S Uk whak 2 F AL AlAIEOoR ¢
o A HBA 9| o] poAgof disto] AR Haizt gt

°

(1) rm

ANl R QA% HANL A Yol F4E EHo]

Yape s olEsiel WS St F2 A

FA-E 27 (left atrial appendage)ol| A A EH= S

ek S AL 25 M2 A 3
Q.
[e]

~

& e APAEOE AT BRe B A9 ol
2 A3 AR A Fgstel FABHLS oA
ah oFA7h Fojsjojof itk

sfatale 1930dTho] e AT7E FSTAR 7o)

o et A AE HH txof Bty WA S
68% A% §o5tA ALY obAT A 75~325 mg
I v WSS ol HAFA O WAL 520 FE A
Ath* olejat stubale] Bk EAFT A7S $5to] i
AR ol Fol oA E BeF Q] XA RS o
Aoz ofmala ofATY 300 mgd Fofat A3 w74,
A2, WA B0E, B AT A S of
23 o8] 470 AE AT WA WART 5
T B ol 66%9] AHARE Fag BYT” of
23t FSuA Y FEgt aut 7o o= E S HE
F AR = AFAlEe] FHtE ERNAA A=
2Rl FSA Y AHES dAStAL Qlrk(Table 1).
9]—u_]-?;l]_94 A3 PT INR H9E 2.0~3.022 PT INR
0|5}l ¢ F-SA Y AFAT}Tt FA S| FASHA
1_‘3}3 VW HEdn g 284 BAL gREPT
INR 3.0 o]/foflA TAgsteg A% PT INRY 2Ho]
uhe FRsioh AAIE B SlolAl BETAIY
A R S gEAR) ofs) AL, 3 o
495 W 9B E A3 4 SES MR CHADS,
score (congestive heart failure 17, hypertension 13, age
>75 years 17, diabetes 17, stroke 23)& ©]-&3}o] 04
¢l g of2uHE Fojstal 179 B¢ £8Y A8A4
& Dejstel el Bk oland & ShtbE e
Sojsn] 24 olAel ool FLAAE BLH oD A
#3122 ATekT gUeTable 2. wheba] W7 o] o
AT ASele B9 AP} T WA 2
oz 934 ALge] 40| B 4 Ak BE 97
A)A}8 3] (European society of cardiology) 2] 7-$- 20124
= ARXZH NAFA CHADS,-VASc score (conge-
stive heart failure 17, hypertension 173, age =75 years 2
A, diabetes 13, stroke 27, vascular disease 17, age 65~
74 years 174, female 138)2 o]-83}e] 13 o]Arl A2 &
STAE AR shof moh 4FHe 8L AR}
itk o, T A glol 49l o] f2 17o] &

Table 2. Prevention of Ischemic Stroke in Patients with Atrial Fibrillation

Type Classification Recommendation

Nonvalvular CHADS; score =2
CHADS; score = 1

Warfarin (INR 2.0~3.0)

Warfarin (INR 2.0~3.0) or
Aspirin

Aspirin or No treatment

Warfarin (INR 2.0 ~3.0)

Warfarin (INR 2.5~3.5)

CHADS; score =0
Rheumatic valve disease
Mechanical prosthetic valve

Valvular

INR: international normalized ratio, CHADS,: congestive heart failure, hyper-
tension, age =75 years, diabetes mellitus, and prior stroke.
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( Oral anticoagulant
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‘ Assess bleeding risk

Consider patient values/preferences
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New oral ’ ‘

No antithrombotic

therapy anticoagulant antagonist
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Fig. 2. Choice of anticoagulants from European society of cardiology
guidelines. AF: atrial fibrillation, CHA,DS,-VASc: congestive heart failure,
hypertension, age =75 years, diabetes mellitus, prior stroke, vascular disease,
age 65 ~74 years, female.

Ae= Ffole FeuA AHe A5
(Fig. 2).*!

QMEL FITE TSIH

e g2 AFE Foho] WA o| ot Azt
7F ASERT A bzt I ARG E AARE Thekst oA
U 54 5ol gt =9 M7t Hste] PT INRS 3]
AsHA frAsks Aol fA @& B9 oy PT INRE
EUEF 517 fI5te] WAl AHATL A E]ojof
Sh= EEFol 2ol gtk ol Sl S 5535
71 A5t M= FA7E AEE A=, ol 2L
o dAS e ez A5t thE FEolut 24
ko] 3 argo] Ha okE ante] AF7]|H <l BUE o]
g glbe AdE 7HA JdekFig 3). @A AGAls
SAAAA HFM T ALY HHFY oAS flste] A
| 7 e 37 A2 A7 Sl §7tE
o St

the]7EZS. EE¥](thrombin)g AEA oz A5t
o Fe1aINE YE 110 mgd 150 mge] F 7HA|
AFol ek AT £ 30&~247 o]F EF o= T
7b #ato] oj=u] A RE7|7F 7~9AE o] B R R0
235 Fofetth theZtER ouile] avs vudt
RE-LY Q7L ghuj7tE= 110 mgE £33 3A1, 150
mgg Folgh SR}, I3 St Fojgt EJ TO2
Uio] AN £ AAA MAZ9] ot a7-S v w3}
e, 110 mgE Tt 49 vty l%ﬁi s

SOl A Aot

239 ol oy 99 FBAA A=

Xl Intrinsic

Rivaroxaban

A Apixaban

Extrinsi
xtrinsic \V

Prothrombin (Il)——————— Thrombin (lla) «---- Dabigatran

l

Fibrinogen (I) ————— Fibrin (la)
lXIII

------ » Inhibition Stable clot

Fig. 3. Coagulation cascade and actions of new oral anticoagulants. TF: tissue
factor.

UERH L 150 mgS T3t Ffofl= oupdl B} at
7H 8 U S 89 AL 110 mgd] ¢ ot
2ol ulate] ofzt WoroLl, 150 mge opula v
1:]—_42

PREALE FATRAL XaF 02 o0S
= JAZA HL 5 5
gt Bl 9~ 13A7He2 a2 13]8 Sotal
o AAlE SRS o2 15 mgd 20 mge] F 7t
%) AWE A 4 9tk ROCKET AF €17 Al
S o= GurSAta ofut o] HES W M4l
q MAF A AnE B2 AFE 2EEEART 20 mg
o] 7|2& e g FojEgloy A7|s = e ote a7
4~&(creatinine clearance, CrCl)©] 30~49 ml/min?] &-A}
£ 22 15 mgo] AHEHRITE o] dF+= HE A=
& FSUAE L2 AfE A5l Hste] CHADS,
score7} B w2 AT Y BAES WG = o] FofF
ouf SulEApE B ZoH HEF R HAY AHZe
o] ofubel ol nlwste] FAH R HIdEH
2 FYsloich 284 FA89 WAL FuhE AR Fol
+ 3 otuby Fojgt Afojof] Zol7t Gl ALz UEHA]
W APA Folt FAY FYE uhEApe Rop
g 2ol A o HA HAsgc”

oA HA| utE AR} upE bR = FH-g 1A}
Xag A=z oz AA5te] FuaTE Yehl™ 2.5 mg
5 mgd] 7 7HA AlFS 19 23] FoFRith ARISTOTLE
AFE Fto] otgARtS Foket 3t Q’rﬂra} = Forgt

2 Aole) WEF @ AN MAS0) BAES ulwhe
Lo 7] 2A 0 2L ol AR 5 mgo] FolE o} 804

o1, A% 60 kg mIg, @A Aefoteld 1.5 mg/dl o)A}
Hedl F 7HA) ol4E BESHE BelAL 2.5 mge] £
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oEjgitt. I AT} ol YAkt EojoA] HE2F W HAlY
A Zo) o] otutdl Eojo] Hlste] EAHoR &
93 572 BPoL} ol HEF o o] ZaFe]
et Artgon] AR WA ] WYL ko)A zto]7}
glcth Azt 282 olutd Folznt v wate] gojst
A Zage 202 Bozgot

N2 FSTAE AHgsl| Qo] 713 ZojsloF 3 A
& A7)%59] A7t AstEle] s AS 2P Bapgo
$3o] &olHtts Aotk whaba FoF Ao CrCle] A
=2 WA elate] okA|o] Bol S Aok ah=d,

ﬂl

o] 4] 24 3] (American heart association), 53 A1A8}3],
S H XA 59 3] (European heart rhythm association)©]|
A Azeke A2 Aol o7k Folsk slel WA
QBE 7L gl Aolch P sixg olelg AT
AFEL 2ZAH o2 HL2 o CrCl 30~49 ml/min¢l
A & £99A4 T8t CrCl 30 ml/min w]gHQ]
Aol gurd o g Fojrt AuER] ¢ghon, ghoF CrCl

15~30 ml/minQl R} A AN E71H]5HA Fosjof dh=
A2 2HEARE 15 mgs Fofst= Ao| 7MY kA
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