Stroke update 2016 - recent 5 years

Joung-Ho Rha, MD, PhD

Department of Neurology, Inha University Medical College, Incheon, Korea

ThE A3 AERole} tl AR HEE oA vl
S e Bol U2, o] oS HES 3] ok
A oI 93T AT At w2
42 dtke) MEE B T ATES
FHl5 2 A AUADE Fel e

%

) A/NE X FE<(endovascular recanalization
therapy: ERT)

S A< (intra-arterial thrombolysis)-< Ay
ZA &l = A2 A (intravenous  tissue  plasminogen
activator: IV tPA)7} 7ik=] 7] A2l 1990\t ZHHLE| o]n]
) Ao sefe 494 49 det
E AWNEAIA HERE S EATI= B
e T E
TAE FH3HA] Z3hodrt. 20131d2] SYNTHESIS-Expansion,
MR RESCUE, IMS-III $IE71A] 2% G392 $931A] 53}
2t 7128] sy 88l Wil thgh 3)0]9f 7l o] 2
840] 875 dellA] 20140 3 E MR CLEAN A&
HFR 20159 29| ESCAPE, SWIFT-PRIME, EXTEND-IA,
REVASCATO]| o]|27|7}A] 57he] ¢I77} 3420 2 ERT &

Joung-Ho Rha

Department of Neurology, Inha University Hospital, 100 Inha-ro,
Nam-gu, Incheon 22212, Korea

Tel: +82-32-890-3668 Fax: +82-32-890-3864

E-mail: jhrha@inha.ac.kr

CHEHAZ LSS 2016 KI35AF EHStaHE] - Z2lZ -

S 4setdA 54 SEHES
aHE A717F Ha gt
o]E H 7l IFEL A, Solitaire TS ~EHE A4
Aeg T2 ARSI WS A3ES I =3 (modified
TICI grade 2b/3 70-90%), 5, X5 AI&317171R]2] AlRke
FH ek T Z=(HT onset-to-puncture time 180-260+)
olE Q& TR} HHS _or]z‘sl A7 G HpAS 71531 718
AR T4 & 13 QIek.” web Hze) &
T R AR ol Wsiel 8 641 ol
Z574 EHEFoA ¥IFEAE AP HCT/MR angiog-
raphy) 0.2 78 @gke] A7k el A9 2ulE A
A2e SHA0T o187 IRTE A= 22 443} 9]
3, FUIAE 20169 HEF 313, AAFAAE5, o
S 5 B sl el SFes da
e sl R, o e B o
Al 9=, 927 71
AR} 27 55 Xﬂ/\lé‘}‘ﬁEV

*7.9] paradigmo] A

oﬂ.

s

Moo

HJ%U

4 318=ES 417 % Hacute stroke neuroimaging)
IV tPA FoJ7} w2 ME5E o3} Solx|m g A
= F 454k %Jﬂro}xl oFe 274 HEFO] 9
e Ao, Hx PFo R ¥ CTE Aty iz‘fﬂﬂg%
‘?é l }‘o l glow ulZ IV (PAS Fofeh= A
=5 A5 A Pt} IV (PA o]v Z

IV tPA T o°l HXI or= Ao 6A|7F oo] 2T B

33



iz FoloEl ERT 485 ol wekslolo} ek, ol
23] 7|1&2d= F8 MRIZ 883 g7 z0ds 2 sk as
Balx ](dlffus1or1 perfus1on mismatch) 27 5& 7|Fo2
&3t o, MRIS] 739 A&7 17HA]
2174 9924 AlZH(door-to-imaging time)©] -3
AN vl Al FPss CTHG AHoE o oo Aelx
= 7 Al 22 e AREE MR} CTie 9.2 2
o] 2nkH0 2 BRTE ARk 1b] Algto] A|elshs 2t
2 OIOJE, BRI IV A A5 Wt 5 A1
HAme’ 32e] A7 PUES T IR 5 ST
oyl CT gL o 2 F o= Ayl gdo] & ulz
ERT o8 23k FA0lch, WoIaz A8 24 &4 4
2 cjZa7] 918 W27 CT o ASPECT 41} CT
Perfusion image, Multi-Phase CT &z 93+g 531 2431
Eo] i}_zq o= o]%ﬂr,].

o]E’d‘: 5]34 :L/H 516314 ﬁoﬂu 15_94 MR-
based protocolol|4] CT-based protocol 2 W27 ¥Wa}skar
itk 18U} CT ASPECT A= MR 32t zod =3 =
glatA H7Fst7] ofel9] HARRE B4 X7} 3231, Multiphase
CT ddxdss Ts ol9e] Fadw #HHE BV
off MRETE E2]gh 5, vt gt MRe| CTHA ¢
5] ek, wheka] CTol vsl] =] &7 A3

(collateral) A=

=l TL‘ [¢}
S JEE W W T Zcritical pathway)‘ﬂ' s E
thH MR-based protocolZ FA4 318¥E&F A= Fr}s)
= A 7P5 Aol

YZZ A7 A A (stroke organization): Y} &S

ANE] (primary stroke center) O] £ = ZFAE
(comprehensive stroke center)

ERTS] B3} 93 7120 ¥EF AnAlE 2 s}
£ 23 & Agolth v iPa7} QW3 B} 315 93 E
FUG A zol2le wols Hohe W) v PAS Foial]
Sl At M= F Al o] Sate] Juglar, Fsd ge o
A HEFAEE Bae o, du AEst 74 518
HEFe] o RO o R et o E YT 5 9
= 28 MEFaee) ofde] Jvm glrh ma S5

E24517] Aol $A4E AU WG B9V PA Fof

My =2,

ne] A2 5 s Rl T 8 A2 R ele-

medicine) )7} A2 o]F HEF AR
unit) & A=A Azl H3E a1 Qi)
ojgfgh Follx 2FA HEFT TPt S ol o
A we o WEE AE 2 oltz F4slol SRzl
thgt =dto] Qlovt BE A%l YUHew FHsI o
o % R BT saeE nssk A drkd Rt
Hod £ Qlovg IBF HEFAEHZ Hfjo} 5144
, Az} HESFAE7} Tl 717to] QI IV tPAS ] Fo
3 £ YEE Azl HEFZAEZ BHule Zo] efgd Ao
ot 28jal At HEFAE M= H-8F el aEEH 2l
3] IV tPAE FodlaL, ERT7F 283 HA9lxE Ala)o]
o1x] A Wel(Fsg S ARE o) BAbE T o
ZZ AHZE B = Qe FUXT 2 (clinical pathway)S

Hish= o] s

~l(mobile stroke

o roopE ol

P>

] & 7183 (intravenous thrombolysis)

IV (PAE oF3e 254 HEd X5 -9 e9=A
ERT th7d of- o] el IV tPA #-3-50] Hrhd WA Fofs}
2 A FHH o7 ERTE 23sH= Flo] Yo}, o}
Joboll A= IV tPAS] gaFof thal =gho] =], %‘41 oA
FF 8 0.9mg/kgE ARESEAL glov), Ui
821 0.6mg/kgE ARE-SEAL QlaL, S0t thwolA]
Abe] et whet 89S Ak et FHelM
B tHEZ PA A T 24D SITS-MOST $-9] owo}
7] SITS-NEW 9= 591159] OWOP W 3% %
ARSI, ol vlE) S8 ozt

>

= o
Y
r—lF

o o ol
o B

=21 1
SLH(1.9vs. 1.7 %, p=0.12) °|& Eﬁfﬁ& Zdi@% ‘?:l*oL 7%

F= SITS-MOSTHE} oA (371E 7154 =] 62.5 vs,

54.80%, p<0.0001; APEE 10.2 vs, 11.3%, p=0.51) o}Alo}
I BE $9E 18T gl 2 € et ol
e R B FT olAlelol vlmat Zlolx] B

B LY A4 T AL o] el o1 vl

3= ENCHANTED 9177} 218 sjo] 2 82} m4lo] %

9 28 753 Bt

slvlele BEe s

HHHEF| o)y

LSk I ItSts| 2016HE MI35AT E=HSkais] - Z49= -



ol 714 24 f:f} ? Olu}. P 5a3E o A= ]
el B8 e aTAl Q¥ ol(dual antiplatelet therapy: DAPT)
Al o] %91/} h%?fél&«l 7A5= AEE g a3 v
& =8 Bzkgo] Zr}al7| ujEo] MATCH, CHARISMA <1
TollA B 77 o] Aol wivle] Attt HEF
Ak X& 55 Bk 7P o m g Fol= WA 270
H| 04 T7)7F ARg3te = AlEEo] 9IRS, FASTER 59
ATl 1 7FsAd o] BQlar 2013 F=rolla] 5,17078 2] $F
AEg to 2 A3 CHANCE A7 27004 3
F7HA] 713t B9 ok2=3] 2F clopidogrel 2] H-&- Qo] o}
27 GEQiETE 90Ut HEFT WHES WAL
(8.2 vs. 11.7%, p<0.000) =8 F-=t&olli= 2 =Fo]7} 813
o}, wEhA SEHET WA 27] 37 71F DAPTE ARS8}

£ 20 A FAle]m, MF I Qi HlF A
©] POINT 947 A3} 472 Favt ik,
FeIA

2012 Dabigatrang 213 €02 o|%
Apixabanel| ©]¢] 20151d Edoxabanol| o]27]7}A] M| 2-2- 7
T8 -3 A(novel oral anticoagulant: NOAC)E©°] 5
Aol E A=A}, NOAC] INRo] 2 2 she H3-9] 9

Rivaroxaban,

sl Qe v sk ¥EE o F) o Setim &
S QAT 29 20| ZolE L ekEolt S2)7he] 4

52kgo] 313‘1] A71A A = FashA] 7] wikeol
ofutgl E-8HT} $kate] 4ho] A A NHAIZ F 2o
AAES TRk HEFOA HEF S S8l oukd
< thAlste] Hap e 2ol Qlo, gt = T B7Hgh
739 24-48A17F FksH BT} AlebA| 7] wiiel] ofukd
2 o7 7ok o7 9l Ax Ado|th NOACE th)
TR F MEEY| ulol A7sel wet o] 2do)
ES-O]'E] RUg"e] da gl i, $Apt ok & 58
sh=A] o5 &7 ofHrks oA = Sk w3
o Fouf S8 A Qs slEAE e =Slon of
212 ZA] ogoloja] ARl AgkHe] St AP} B
ZF HEFo] AES A5 IV PAE AR oA A=
7} 535t 2ot
o= Yelo] B3l AHA] HEF oA (embolic
stroke with undetermined source: ESUS) NOACS] &-&A] o]

CHEHAZ LSS 2016 KI35AF EHStaHE] - Z2lZ -

=ES FHMUAIA 2016

tigh A7 @xsict, ESuS?] 739 g AvbAl s (parox-
ysmal atrial fibrillation) 522 ?_]?:5_]_- Amte] IA, 3Tl
Z(patent foramen ovale)°l| ©J3F
embolism), EH%U“%I‘«] =A% aortic arch atheroma)
o] 21912 b0l YL ol A5 shohel Be g
A AHSERE A BefE 5 glor A%d st 2ol 9
o] Fapgolu BHgto] 7] wizel] HH5 Ale] &
7] Holli= drbd o2 FHL|AE ARSI ot 1
2} NOACE o]2]8F ESUS ol AR5 o Adx} Heolds
FrABHAA O 2 o &35 7| 5 Q7] whizel &
A rivaroxaban®} (NAVIGATE-ESUS) apixaban (ATTICUS)
242} ESUSE o2 s AdhAl] ARSah F248] iz o
Aol R Ear glo] 1 Ayt FEEct

9= A (paradoxical

e

el

WEEE AU A BAse] Bke 2o gt
= ol olo] glevk ek} wolo} shelol thald
= 2mgto] glolgir. 7)o $a <1l olabe Wekg 120/
80 mmHg °Jst=2 HET5F HEFT APES AGH o= 7

2319t ol Al Aol YIS Fatol Uz
AL ohuigict, et 20144 WEE 1Re AEAIINCS)
orE= 60Aﬂ o] FAlell M= LS 150/90 mmig7hA| gk
vl AL Azsho] Uy Bofe BEA Yol gt

o] 31714 o}gin} " 2015 HEE SPRINT 947 o] sk
ool siwE AlABEI=Tl, kel 130/90 mmHg )30l

A F, HEFE o AEHEE YT} =2 9,301
HE o s 57 P4 140 mmHg (standard therapy)
2 120 mmHg (intensive therapy) ©J3} F 2.2 U0 g
FS x4 5{} A3} intensive therapy TolA &5 X3sh
2 APGE WA o] FrolahAl 7HAaEFIrH(1.65 vs,
2.19%/y, p<0.001)."” welr] o HF2 o2 IS B
Aol aslth= A& o, intensive therapy oA hypo-
tension, syncope, acute renal failure, electrolyte imbalance
-8 serious adverse eventZ} T o] WSSt S &
oA & dert glon, =5 HET FAE2 Algdstdlern
2 o] ARE HEF o3l 28517] oLt

HEd JF 5o HIAF7 Holxl @AE ws)of 5t
= AT} oibollA] Fof 2H o] B A= it avlze

35



Faoloh, zefd Y HEH {2 3AE gites &
WASID 7" S Aed g3 a8 o 3
NASCET/ECST AFS- Qd7-(post-hoc analysis)," 12|31 A12]

= A%y A A= dPFe g g 20141d9] COSS AT+
AN =" 2T Eghe HFH o2 U Foi] £ 4
FE 1] "o &= B FAE AT HET &4
ol s HFH o7 - o} sl o8 TAV} 71
Ik FH2 Sy dARIEe] Feshs Y FEAEAE
o g shs At 22 9771 8 5 0|(STABLEICAS) %
T A e oot

<

ELES

Yix 24o] HEF dgel Fasiths Abe ol2e] o
A7b ek, et Bl A9l 2ol WPe HFH0R

2,
o

f

(<HDALc<7.0%) Z3tqd A7 23l AdadA 2
IS A Hekglem A¥Ee R g S 5
7FetSict. webA Hells 471t B BEo] /v B
Ag 5 hTol wAg o] EAjdMe B U ¢
23 2B AE o FAlolH o) UiN-Ee HES &

A% s Aol 7w sy,

et ] B ABAE T dEd 58S ST
7]+ thiazolidinedione A9} rosiglitazone 2A] A& #A|
APE S7WIA A F EE2H7|% shlty 22 = o
2 PPAR agonist¢] pioglitazone ©]2{3} F-21-8-0] glo] A
2 AbgET YA AEAe) it Pehe olastele
], 22 of ool e A7} FEL W Yk, 20160

I
Ak Qe HEF 3= )AF0 2 pioglitazone 45 mg/d F-

2 QPgiTE Agstel 480 LT A} ¥
3 AEAe] Frelsbll HABHATHO.0 v, 1L.8%, p=
0.007)." e} AlF 571 2 24 5o a4 I8
7] wizof] AR QoA e Aol sl HET At
ol pioglitazone o2 o]ojd = v AAE AA|7}h

it

A5 g

2L

o] sl 70% ool AT WAL $2/AE AT

36

(

1

okt
ol

o] 6% o3}l ¢ AE ™ UdA|szolvt 2RIE 4}
o] oFEx| 7ol Hl&| HEF ol o Erpolgl= A
A% o] 2o §l
o] EAFL 60% o)Fe] §

3% WRkolH ot Al dfsklth vk
s Fate] A X5 Hlo] HZ wol Wslstar
AlQle] 1 Rlo 2= WA X mef i, 58] =
o= QI8 W AEtegw F43]

S

]

ol

L.

oN 1o rlr wy

)

o

==

0 ok N

]
ok
o

4

£
R m
Xo,
N
2
A
£
-
~
2
ki
o
offt
=)
et
B
1o

U o)
2 rir

-
1o,
ol

BB 1y e:2
e O
X

ol el 574 FAE /e o A Hrh= 8k A
o _

BE ebste] Wby A2E fAlshs 2le defshs F4

P

]

)
AN HEF v 2 AMGEL EHT FolM (relative
risk, 1.45; 95% CI, 1.20 to 1.75) o}4 % 2HEV} 548 4

oA ekt giet.”

References

1. Saver JL, Goyal M, Bonafe A, Diener HC, Levy EI, Pereira
VM, et al. Stentretriever thrombectomy after intravenous
t-PA vs. t-PA alone in stroke. NV Engl J Med 2015;372:2285-
2295,

2. Jovin TG, Chamorro A, Cobo E, de Miquel MA, Molina CA,
Rovira A, et al. Thrombectomy within 8 hours after symptom
onset in ischemic stroke. N Engl J Med 2015;372:2296-2300.

3. Goyal M, Demchuk AM, Menon BK, Eesa M, Rempel JL,
Thornton J, et al. Randomized Assessment of Rapid Endovas-
cular Treatment of Ischemic Stroke. N Engl/ J Med 2015;372:
1019-30.

4. Campbell BC, Mitchell PJ, Kleinig TJ, Dewey HM, Churilov L,
Yassi N, et al. Endovascular Therapy for Ischemic Stroke with

thetildntere| 2016EE M35KE &A=ta el - 22l% -



=ES FHMUAIA 2016

0.

10.

11

12,

13.

14.

Perfusion-Imaging Selection, N Engl ] Med 2015;372:1009-18.

. Berkhemer OA, Fransen PS, Beumer D, van den Berg LA,

Lingsma HF, Yoo AJ, et al. A Randomized Trial of Intraarterial
Treatment for Acute Ischemic Stroke, N Engl ] Med 2015;372:
11-20.

Hong KS, Ko SB, Lee JS, Yu KH, Rha JH. Endovascular
Recanalization Therapy in Acute Ischemic Stroke: Updated
Meta-analysis of Randomized Controlled Trials, / Stroke 2015;
17:268-281.

. Hong K-S, Ko S-B, Yu K-H, Jung C, Park SQ, Kim BM, et al.

Update of the Korean Clinical Practice Guidelines for Endo-
vascular Recanalization Therapy in Patients with Acute Ischemic
Stroke, Journal of Stroke 2016;18:102-113,

. Sheth SA, Jahan R, Gralla J, Pereira VM, Nogueira RG, Levy

EI, et al, Time to endovascular reperfusion and degree of dis-
ability in acute stroke. Ann Neurol 2015;78:584-593.

. Rha JH, Shrivastava VP, Wang Y, Lee KE, Ahmed N, Bluhmki

E, et al. Thrombolysis for acute ischaemic stroke with alte-
plase in an Asian population: results of the multicenter, mul-
tinational Safe Implementation of Thrombolysis in Stroke-Non-
European Union World (SITS-NEW). Inr J Stroke 2014;9
Suppl A100:93-101.

Wang Y, Wang Y, Zhao X, Liu L, Wang D, Wang C, et al.
Clopidogrel with aspirin in acute minor stroke or transient is-
chemic attack. NV Engl ] Med 2013;369:11-19,

. James PA, Oparil S, Carter BL, Cushman WC, Dennison-

Himmelfarb C, Handler J, et al. 2014 evidence-based guide-
line for the management of high blood pressure in adults: re-
port from the panel members appointed to the Eighth Joint
National Committee (JNC 8), JAMA 2014;311:507-520,

Group SR, Wright JT, Jr., Williamson JD, Whelton PK, Snyder
JK, Sink KM, et al. A Randomized Trial of Intensive versus
Standard Blood-Pressure Control. N Engl ] Med 2015;373:
2103-2116,

Turan TN, Cotsonis G, Lynn MJ, Chaturvedi S, Chimowitz M,
Warfarin-Aspirin  Symptomatic Intracranial Disease Trial 1.
Relationship between blood pressure and stroke recurrence
in patients with intracranial arterial stenosis, Circulation 2007;
115:2969-2975.

Rothwell PM, Howard SC, Spence JD, Carotid Endarterectomy
Trialists C. Relationship between blood pressure and stroke

CHerilntete| 2016E: MB5AE A etathe] - 225 -

15,

16.

17.

18.

19.

20.

21,

22,

23.

risk in patients with symptomatic carotid occlusive disease.
Stroke 2003;34:2583-2590.

Powers WJ, Clarke WR, Grubb RL, Jr,, Videen TO, Adams HP,
Jr., Derdeyn CP, et al. Lower stroke risk with lower blood
pressure in hemodynamic cerebral ischemia. Neurology 2014;
82:1027-1032,

Skyler JS, Bergenstal R, Bonow RO, Buse J, Deedwania P, Gale
EA, et al. Intensive glycemic control and the prevention of
cardiovascular events: implications of the ACCORD, ADVANCE,
and VA diabetes trials: a position statement of the American
Diabetes Association and a scientific statement of the American
College of Cardiology Foundation and the American Heart
Association, Circulation 2009;119:351-357.

Kernan WN, Viscoli CM, Furie KL, Young LH, Inzucchi SE,
Gorman M, et al. Pioglitazone after Ischemic Stroke or Tran-
sient Ischemic Attack. N Engl J Med 2016.

Abbott AL, Medical (nonsurgical) intervention alone is now
best for prevention of stroke associated with asymptomatic
severe carotid stenosis: results of a systematic review and
analysis. Stroke 2009;40:e573-583.

Hadar N, Raman G, Moorthy D, O'Donnell TF, Thaler DE,
Feldmann E, et al. Asymptomatic carotid artery stenosis treat-
ed with medical therapy alone: temporal trends and implica-
tions for risk assessment and the design of future studies.
Cerebrovasc Dis 2014;38:163-173.

Rosenfield K, Matsumura JS, Chaturvedi S, Riles T, Ansel GM,
Metzger DC, et al, Randomized Trial of Stent versus Surgery
for Asymptomatic Carotid Stenosis, N Engl J Med 2016,

Brott TG, Howard G, Roubin GS, Meschia JF, Mackey A,
Brooks W, et al. Long-Term Results of Stenting versus Endar-
terectomy for Carotid-Artery Stenosis. N Engl J Med 2016,
Bonati LH, Dobson J, Featherstone RL, Ederle J, van der Worp
HB, de Borst GJ, et al. Long-term outcomes after stenting
versus endarterectomy for treatment of symptomatic carotid
stenosis: the International Carotid Stenting Study (ICSS) rand-
omised trial, 7he Lancet 2014,

Vincent S, Eberg M, Eisenberg MJ, Filion KB. Meta-Analysis
of Randomized Controlled Trials Comparing the Long-Term
Outcomes of Carotid Artery Stenting Versus Endarterectomy.
Circ Cardiovasc Qual Outcomes 2015;8:599-S108,

37



