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- I gate] 2N Moz Qlsl Lo S5 EFe ZaTF M -
= Ao M= =8 &F(collateral blood flow)e| Zr&0|o{, ol

7HE ko] dejet AA Fool et =t

- 4o E/JF 022 EOX|H 4-102 O|chol ZIM=ZII A2 HEFIH
<16-18 mL/100 g tissue per min®™ 1A|ZF O|L{of] ZHAH 2HM: L& J T}

<20 mL/100 g tissue per minO|™ FA|Zt EE= $UZF X|EHE|X| ZoH
M glo] ik g

<Major steps in the cascade of cerebral ischemia>
°t0{: PARP, poly—A ribose polymerase; iNOS, inducible nitric oxide

synthase.
CascADE oF CEREBRAL ISCHEMIA
| Arterial Occlusion | i
; Thrombolysis ,
Thrombec:fomy —@—1 |
Inflammatory
i response
Glutamate Energy failure | f | PARP p
G Mitochondrial }
—] Leukocyte
damage adhesion
| 7
{?BIEET(:}: I—F‘ Cae".FNa* influs | [ APOPIOSIS | Arachidonic acid
P production
-Lipolysis
Proteolysis | r— *_'
Free radical
formation 1
Membrane and T
cyloskeletal breakdown I Phospholipase |
Cell Death

Source: Faud AS, Kasper DL, Braunwald E, Hauser 5L, Longo DL, Jamesan JL, Loscalza 2:
Harvisor's Principlas of Internal Medicine, 17th Edition: http:i/fwww. accessmedicine.com

Copyright @ The McGraw-Hill Cormpanies, Inc All rights reserved.

1) Harrison's Internal Medicine (online)
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O AFES DAA2I) U Tt S24I90NB0N HEE 2 LT FHEHe
2 olEe LLATIE AN E HIE

o 43 -

Plaque Disruption |

| Colagen | |  wwF |

| Platelet adhesion and secretion |
TXA, ADP

Ticlopidine

Clopidogrel

|Platelet recruitment and activation|

| GPIlIb/lla activation |

Abciximab Y
?*— Eptifibatide

Tirofiban Activation and aggregation
| Platelet aggregation | inhibited

Source: Fauc AS, Kasper DL, Braunwald E, Hauser 5L, Longo DL, Jareson JL, Loscalzo 3; Source: Fauc AS, Kasper DL, Braunwald E, Hauser 5L, Lango DL, Jameson JL, Lostalza J:
Harrison's Principles of Internal Medicine, 17th Edition: httpi/fwew, accezsmedicine.com Harrison's Principles of Internal Madicine, 17th Edition: hitp://www. accessmedidne.com

Copyright @ The MeGraw-Hill Cornpanies, Ine. All rights resarued. Copyright @ The McGraw-Hill Companies, Inc All rights reserved,

O Dipyridamole2 #/2| pHoll w2l 7t E2kX|Lt, dipyridamole 200mg2t
aspirin 25mgel Metsd S &M M= oral bioavailabilityES ZHAMA[Z . 10)

2) Harrison's Internal Medicine (online)
3) Cecil Textbook of Medicine
4) Goetz. Textbook of Clinical Neurology

5) American Heart Association/American Stroke Association Council. Update to the AHA/ASA Recommendations for the
Prevention of Stroke in Patients With Stroke and Transient Ischemic Attack. Stroke 2014

6)Gregory W. et al. Antithrombotic and Thrombolytic Therapy for Ischemic Stroke: American College of Chest Physicians
Evidence-Based Clinical Practice Guidelines (8th Edition), Chest 2008;133;630-669 DOI 10.1378/chest.08-0720

7)Guidelines for Management of Ischaemic Stroke and Transient Ischaemic Attack 2008, The European Stroke Organisation
(ESO) Executive Committee and the ESO Writing Committee, Cerebrovasc Dis 2008;25(5):457-507

8) National clinical guideline for stroke. Third edition. Chapter 5 Secondary prevention. Royal College of Physicians. 2016
9) Harrison's Internal Medicine (online)

10) Harrison's Internal Medicine (online)



(3) watM 3 ax = X[

O oM, a2 X HoM= ko Ldrtdsld = o o/gt 5y K
£52 Zdget etxte| HESAeol et fed HAAEEAM aspirin,

clopidogrel, aspirin plus dipyridamole, aspirin plus clopidogrel,
ticlopidine, cilostazol, trifusal &0 5= 1 UF.11)12)13)14)15)16)

O AMEEXEMME HESS Addst aXe| O|x} ofgtekd 2 AN =1}
aspirin, clopidogrel 82 XMooz HIstD Yon{, O Zd0| SMA|
X &4s. 2N MEAlo= 2HXte| FZHb R ESO|LE MS T, O|AMERS

QkAbol| 2} MEHSHOF ©F.17) 18) O] 2| ticlopidine, cilostazol, triflusal
UXXBEMZ A2 7Is5HLH9 E22 55 4150 US.

O chghl24t5](2015)20)
® ofAu|El
- MEE LMEMES Mol HAMDL AN SYUE XSS HEY
SEML X E 2lsl 5HF 50-300mg Ato[2] otAIElE  AtSE
T US. (ZAFE la, HLFE A)

@ Thienopyridine A&

- 2243 ch550{= ofAIEl oh=50{, == ofATEn Mt
o Clu|2|ch=(dipyridamole)e| ZSet5F0{2 &4 H|AEE 5d HES
2HXte| AXt MEHCHH 2 AlSE = US. (ZHFTZ b, HI1FZ= A)

o
- olxuiiol melZol Rl ExelAs F2ESIY £ e dEa
=1l

B 7 AEE(EHATE b,

11) Goldman-Cecil Medicine. 2016.1

12) Harrison’s Principles of Internal Medicine, 18e. 2015

13) Conn's Current Therapy 2017.

14) Clinical Pharmacology. Januaryl. 2012

15) American Diabetes Association. Standards of Medical Care in Diabetes. Diabetes Care 2016
16) oighi=ets] ex3 2015

17) Wghatets] 813 2015

18) Harrison's Internal medicine online

19) thehfizkste] =A% 2015

20) tighitets] x=A% 2015
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(ZHFTZ= la, HLAFTZ= A).

A A
O|Xtol S #lsiM S2u =™ 2} ofAxm[El el HehF0od
S
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koo
0z MU
O Ofy
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1 =T

Ae 2o 4 2oL, £ il &89 fgdol JUes=

£ 11245t0f ALBotodol & .(ZHTE la, AIFTE A).
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HEH =% "&bl Al 23 E = US
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O Guidelines for the Prevention of Stroke in Patients With Stroke and
Transient Ischemic Attack —AHA/ASA 201421)

® oAl

- oA BI(50-325 mg/d) EHERET 1Y 25 =28sts otAmlz
25mg ClE2lctE 200mg =EAE ABM SHYWE 22 FHHUNM
HEES FHer SRoIMe FFo WS ofwsy| 93 xI|AE

2 HI=(Class I; Level of Evidence B)
@ Thienopyridine Al

- 22¥ O (75mg) =Y 2 otxmE =2 otAm|El/CHz[ctE

21) AHA/ASA Guideline: Prevention of Stroke in Patients With Stroke and Transient Ischemic Attack. 2014
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SAef ' 2xb ofgtoAM el we|AMel MEHRI(Class lla; Level of
Evidence B). ofA x|zl 2 X|[7} U= XA ot HZF .

- St AT o] MEH2 BHXlo| QEeA TZ=zE dH|E, UM, s &
iMMol FZo 7|=35t0 JHESt=|ojof = (Class |; Level of
Evidence C).

® Z|E} s AEHA|

- otAuElnl EZ2U O ST = 24A1ZF Lo &gEF =2 o)
M o 2atg dgst BXiel 90 ZoF RAIQYolA IHE F
_*=(Class llb; Level of Evidence B).

O National clinical guideline for stroke 5th edition(RCP Guideline) 201622)

=z

ol

A

H x| =

0

Recommendation A

271 &3 of gt x| Z(with ischaemic stroke or TIA

without paroxysmal or permanent atrial fibrillation:

@ clopidogrel 75mg 2 standardst antithrombotic X|Z8 .

@ aspirin 25 mg2} dipyridamole 200 mg S&l=
unable to tolerate clopidogrel2tXE CHat2 2 504

®aspirin 75mg EH=E2H 2 clopidogrel2t  aspirin,
dipyridamole S2t&[7t F7[0|AHL EX| 22 ©f 504

@modified-release dipyridamole 200 mg EF=E50i=
clopidogrelO|L} aspirinOl 27|0|AHLE EX| &= of
F0i8.

(13
[

S
[ Y

Recommendation B

ischaemic
EHR| olele 4X|

1= A

transformation=
octoz eI}
iﬂ

[s13
S L

Ls =
haemorrhagic
stroke 2tX= 2|AlS]
LS 7R 7| A2l

LS =2

gt

O Guidelines for

Management

of Ischaemic Stroke and Transient

Ischaemic Attack 2008, The European Stroke Organisation (ESQ)23)

— 2Xt off2: Antithrombotic therapy Recommendations

SSUIHE FOI5HX|

2= e ™A (combined aspirin and dipyridamole, or

o —
[

22) Royal college of physicians Guideline
party bth edition. 2016

: National clinical guideline for stroke prepared by the intercollegiate stroke working

23)Guidelines for Management of Ischaemic Stroke and Transient Ischaemic Attack 2008, The European Stroke Organisation

(ESO) Executive Committee and the ESO Writing Committee,

Cerebrovasc Dis 2008;25(5):457-507
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clopidogrel alone, CHA 2 aspirin Et= =2 triflusal £0{ 7Is)& F0{st=S &
(Class I, Level A).

« recent ischaemic stroke A& &XIol|Al aspirintt clopidogrel &2 F&5|
Xl 2=.(except, unstable angina or non—-Q-wave MI, or recent stenting)
ALl 97 E o|l= 2| SHXLEE AAl (Class I, Level A)

— Clopidogrel2 aspirin2.Cl vascular eventsoi 2ol =&l (RR 0.91;
95% ClI 0.84.0.97). A= HE Z3oA (i.e. those with
previous stroke, peripheral artery disease, symptomatic coronary
disease, or diabetes).

ro

— Dipyridamole2 aspirinZl FAIst 215 2.

— Triflusal2 aspirinZt FAleH /&5 MY X220 2oLt F&80| & ¢ 2

— ofA I 21(38-300 mg/day)Zt dipyridamole (200mg extended release
twice daily)S &M= oAzl HHEF0{t WIS of AMEEA AML
E=S 2 .(RR 0.82; 95% CI 0.7)

O Canadian Stroke Best Practice Recommendations: secondary

prevention of stroke guidelines 201424)

— Section 6: Antiplatelet therapy in ischemic stroke and TIA
= SlEYd A =2 AN FE wUEES Aol BEE EHXE2 HE
= Mo 2xt olghE fs ZEMH x|=E oHob=E (Evidence
Level A)
= OfAI|Z(80~325mg), ofAxmlE 25mget AMud  CluZlctE
200mge| =g, S2u|E03 75mgo| 25 XAt MEfo|1n, lat
A stdol w2l Z2lE (Evidence A)

e |

= B2 Z[ZoMe ofAumEln BRI (ef 90)E SAlo ALE
A2 &€ /g2l BIIE EFX| U2 FI[Zte] ALE2

- &
Abetel s 2ol 2% HEE ofwolld EHEX| e,

Wy o
ek r|r rl

24) Shelagh et al. Canadian Stroke Best Practice Recommendations: secondary prevention of stroke guidelines 2014
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O AMAHZo| Aatod 25ioz MHAXM o oa 2 HEHEA o7 2 AF
H|W 34 AAMAIH(RCT) 3H & 5HE EAM et
1) S&™H x2H 2 SR 2H

18M| O|AF, YhEF 5 72A|ZF Lo EH 2 HE2 SHEMX|BEE Al SHXIE
CHAHN=3,766)2 2 St RCT 28 12712 281} ciletio| S1lE dH|msh
HER 3 HE M5 AMA|ISH Z1|25),
1xF MIpX|EQl L& MLUE2 2 20| A EHEC F2o| 5t
+2F2[3.3% vs 5.5%, RR 0.67, 95% CI| 0.49 to 0.93]

27 MBIRIED A MmeoA B A wdES 2x2ol cule

|5 2| SHA
HES 522 et

(1.7% vs 9.1%, RR 0.71,

A=(4.4% vs 6%,

95% ClI,

RR 0.75, 95% ClI,
Al‘oEn_ 2X—||O|=HO| |:|.oIOtH EHHI
0.56-0.91).

0.56-0.99).

oSt ZagE.

Dual therapy Monotherapy Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% Cl
3.1.1ACvA
CARESS 2005 (v} 11 1 14 1.1% 0.42 [0.02, 8.34]
CHARISMA 2006 2 98 1 118 1.8% 2.41[0.22, 26.16] I
CLAIR 2010 6] 46 2 52 1.1% 0.23 [0.01, 4.58]
FASTER (no statin) 2007 5 98 9 85 9.2% 0.54 [0.19, 1.55] T
FASTER {statin) 2007 9 100 12 99 15.3% 0.74 [0.33, 1.68] — =T
Subtotal (95% CI) 353 378 28.5% 0.67 [0.37, 1.23] R
Total events 16 25
Heterageneity: Tau® = 0.00: Chi* = 1.92, df = 4 (P = 0.75); I* = 0%
Test for overall effect: Z = 1.29 (P = 0.20)
3.1.2ACvC
MATCH 2004 10 256 11 235 14.6% 0. [0.36; 1.93] = W=
Subtotal (95% CI) 256 235  14.6% 0.83 [0.36, 1.93] e ol
Total events 10 11
Heterageneity: Mot applicable
Test for overall effect: Z = 0.42 (P = 0.67)
3.1.3ADVA
EARLY 2009 16 283 26 260  2B.6% 0.57 [0.31, 1.03] —
ESPRIT 200& 1 43 1 52 1.4% 1.21 [0.08, 1B.77]
ESPS2 1996 (AD v A) 2 32 4 78 3.8% 1,22 [0,23,6.33] — -
Subtotal (95% CI) 358 390 33.7% 0.64 [0.37, 1.10] <l
Total events 12 31
Heterogeneity: Tau® = 0.00; Chi’* = 0.96, df = 2 (P = 0.62); I = 0%
Test for overall effect: Z = 1.61 (P = 0.11)
3.14ADVD
ESPS2 1996 (AD v D) 2 32 4 792 3.8% 1.23 [0.24, 6.41] S —
Matias Guiu 1987 o 69 (4] 40 Not estimable
Subtotal (95% CI) 101 119 3.8% 1.23 [0.24, 6.41] -*—
Total events 2 4
Heterogeneity: Not applicable
Test for overall effect: 2 = 0.25 (P = 0.80)
3.1.5ADVC
PROFESS acute 2009 11 672 20 638 19.4% 0.56 [0.27, 1.17] — =
Subtotal (95% CI) 672 G688 19.4% 0.56 [0.27, 1.17] "
Total events 11 20
Heterogeneity: Not applicable
Test for overall effect: Z = 1.55 (P = 0.12)
Total (95% CI) 1740 1810 100.0% 0.67 [0.49, 0.93] e 3
Total events 58 21

i 7= . Chiz = if = = = ; f ; {
ekt for overall effect 2 - 5.4 (- 0,07 T o= 0 bor ol 100

pids et i s 5 Favours dual therapy Favours monotherapy
Test for subgroup differences: Chi® = 1.05, df = 4 (P = 0,90), I = 0%
Figure 2. Comparison of dual versus mono antiplatelet therapy in acute ischemic stroke/TIA on stroke recurrence. TIA indicates tran-
sient ischemic attack.

25)Chamila M. Geeganage et al.

Dual or Mono Antiplatelet Therapy for Patients with Acute Ischemic Stroke or Transient

Ischemic Attack: Systematic Review and Meta—-Analysis of Randomized Controlled Trials. Stroke. 2012
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O [ZHKH|1 SR (PROFESS O|Z28hH]TIA 2= ofEd E5S dgsh 2k bi A==
SRAATIK[C| 1S H|wet 247He| FAR|HlH .O:!’SAI“O EHI EtEA{oF Z1)26) ZHY
Hl1l Al ASA+DP= thienopyridine(clopidogrel EE= ticlopidine) 2C} <&
ot Z1ntE 22l (odds reduction 15.7%; 95% CI, 3.2-26.6%)

2 MollM= ASA+DPZ} Thienopyrridine2Ct S8s Ho=2 HA|ZALD,

ol CHeh 2| AAMAIEQl PROFESSZZIV7F WEEM 7 EfEA

mo 4n ri

Table 2 Results for direct comparison and network meta-analysis

Placebo ASA Thieno ASA + DP Thieno + ASA
o R R e e S Q 36 (073—0‘3‘6) 077 (0 58- HJEIJ 065 (057—'0?6J -
ASA 085 (078-093y, e S 054 (085-1.04) 079 (0.70-0.50) 0.83 (0.67-1.03)
Thieno 0.79 (0.70-0.89) 093(085-102) - 0.97 (0.84-1.10)
ASA 4+ DP 0.67 (0.60-0.75) 078 (070-087) (L 084(073-097)) e = =1 A
Thieno + ASA 0.75 (0.64-0.88) 088 (0.77-1.00) 095 (0B4-1.07) 112 {0. 95 Fj_?:h' R e, 0

Comparison of results of direct comparisons (upper diagonal part) dnd the results from a netwiork meta-analysis combining both direct and indirect comparisons (lower dagonal
part). Each cell gives an odds ratio (and 95% confidence intenval); in the lower diagonal part, this OR compares the row condition with the column condition, and in the upper
digonal part, the OR compares the column condition with the row condition.

*~" pertains to direct comparisors for which no triaks are avaflable, italic font refers to indirect comparisons in the network.

— aspirinz} thienopyridine?| AAAH LdFoM SSE2 o2 Mo &AL
A oLl homogeneityE 7P‘*3F9d_l_, of EAMd AtSE ZH 42| AF =
external validitydll 2|=0| Uct= A ZF US.

- = =¢lof| tfsto] FIF EAste] HEE FH20ME, A0 ALZE 4t
A|?:.49| OI AME 1185101 Bayesian network meta—analysis2 CIA| 2445}
R0, O A ASA+D2} Thienopyridine2| &oll= F2lst Xt0|7} 815,

%[2PHH|m  (PROFESS E3H]AIMEZ3 cPel =D O'MAW

(PROFESS)ES &t network meta— anaIyS|s 21 MAEES2 CPHLCF Y6t
20| UqJY1D(RR 0.96; 95% Cl 0.78 to 1.18, p=0.7), CP= ASAEEF
St 40| JYJYSLKHRR 0.87; 95% Cl 0.71 to 1.07, p=0.19) SHAMHo=E
20|35

1o
rot
Ral
o
r|r
29
39
ilfo)
N
©

2) Clopidogrelzte| #|Fu|m AAA|E : PROFESS study

O [PROFESS] 3l€4d &5 Zdeet 24Hn=20,333)8 H&2=2 o|5Y

26)Vincent Thijs et al. Network meta-analysis: simultaneous meta—analysis of common antiplatelet regimens after transient
ischaemic attack or stroke. European Heart Journal 2008;doi:10.1093

27) Simon Lam et al. Is the finding of the PROFESS study consistent with predictions of network meta-analysis? Eur Heart J.
2008 Oct;29(20):2580.

28)Dacid M Kent et al. Stroke Prevention - Insight from Incoherence. NEJM 2008;359(12):1287-1289
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A, clopidogrel Oz, 34 AAMA|H29Z dlisto] @4 2.5 St L&
TS Megss steEtet 2ot HEF2 A M2 ASA-DP 9162 (9.0%), CP
89894 (8.8% )0 A M5 D (hazard ratio=1.01; 95% CI 0.92-1.11),

=1
hazard ratio 95%CI2| upper Iimito| H[ESAM SHAICl 1.075&8 HHAM H|
HSAM elSof Alafst

A Primary Outcome
0.14+
0.121 )
é_z ol Clopudogrel\.“l 7
£
2Y o Aspirin-ERDP
i -
Eg 006+
EE'E 004+
(™)
0024
o777 7 T 71 T T
0.0 0.5 1.0 1.5 2.0 2.5 3.0 1.5
Years since Randomization
Mo. at Risk
Aspirin—ERDFP 10,181 9715 2431 9146 €970 4426 2332 1060
Clopidogrel 10,151 9877 9371 9137 G934 4435 2331 1037
- XEE, AT BN EE I AIZO| LME BX & £ F0| 59
21333, 13.1%; hazard ratio=0.99; 95%Cl 0.92-1.07).
- 294U FH(CHF)2l 2 I 2fsh ASA-DP(1.4%)0l CP(1.8%)=Ct
7elstA FZ(HR=0.78; 95% CI, 0.62-0.96).

— major hemorrhagic events(ASA-DP 4.1%, CP 3.6%; HR=1.15;
95%Cl,1.00-1.32) 2! intracranial hemorrhage (ASA-DP 1.4%, CP
1.0%, HR=1.42;95% CI, 1.11-1.83)= ASA-DP7} CPErC} 24 =0|
w25t =2

- o|dEtS o 2 2ot FekEth ASA-DP(16.4%)0| CP(10.6%)2Ct =3.
. 502 QI EokEch ASA-DP(5.9%)0| CP(0.9%)2CH =3

HAE2 <¢fIstod PROFESS HA7+o S5ot 2HXHn=20,332)%F acute
ischaemic stroke30)7} 2 2tAHn=1360)8 &tz AHE 1
3| £0{7(n=672), clopidogrel 1 13 £0{7(n=688)2 FZr2|df X
45+ subgroup =4 Z 1|31,

29) Ralph L. Sacco et al. Aspirin and Extended-Release Dipyridamole versus Clopidogrel for Recurrent Stroke [PROFESS]. The
New England Journal of Medicine 2008;359:10.1056

30) acute ischaemic stoke®] A|7F 7|58 72417 ool WHAE Ao & 8 3l storked] 7]FS 1. symtoms persists > 24hours or
<24hours then computed tomographic or magnetic resonance evidence of a new stroke ZA] 554 o]A+e] A} £ 50-5440]
WA 2714 o)Ak vascular risk factorZ} 9 FAE iAo 31915
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- X F% =2l F0A|ZF = 302 XI2e| functional outcomed2)2 F o
1A S(0OR 0.97; 95% Cl 0.79-1.19. p=0.75)
— O| X} "Il 90 Xtol| M2l hemorragic transformation33) & stroke
recurrence= AMEE FOoA SHAE welMd2 glert I Y2 482 2
2!l (OR 0.56; 95% CI 0.26-1.18, p=0.12)

3) Aspirinzte| ZFH|m UAAIE : ESPS-2 study

0

O [ESPS-2]3{E€4Y LEEZS Zest 2tXH(n=6,602)E ti&at2=Z, ASA, DP,
ASA2I DP HE, ?|2fS Hluet o|SUH, 3o+ AatA g st &

o 2470 = stroke rate= I2F 15.8%, ASA35) 12.9%, DP 13.2%,
DP-ASA36) 9.9%% 11 differences= SHMLZE 723 S.p<0.001)

— 2AXIH I =2l stroke rate2| Relative risk reduction37) H|Il A
DP-ASA= ASAR} H|WSIHES mf 23.1%(p=0.006), DP-ASA2} DPZ
HI|I3IE S I 24.7%(p=0.02) RRS ZAaA|Z.

— 2X} "WIIHZE2l stroke or death ratee= 92F 23.0%, ASA 19.6%, DP
19.4%, DP-ASA 17.4%% 10 differences SAXMLE F2I3H2.(p<0.001)

= DP-ASAt ASA2} H|W Al 12.9%(p=0.056), DP2} H|W A|
10.7%(p=0.073)2| #ldE &7t UUS.

31) Bath et al. Effect of combined aspirin and extended release dipyridamole versus clopidogrel on functional outcome and
recurrence in accute, mild ischemic stroke; ProFESS subgroup analysis. Stroke. 2010

32) mRS(modified Rankin scale): acute stroke trial®] usual measureZ4 HZEFTIAEL] LT FoF AR 2 oL
e, 0F-5/H~6AIh ez dAE 358 A58
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