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Support: Combined mechanical thrombectomy HI5| A (CIGHHER AE D
and IV Thrombolysis

Support: Primary mechanical thrombectomy Ol (SEHAT=EER)
Endovascular Thrombectomy >24-hr From OI=2 Or==H)
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Support: Combined mechanical thrombectomy and
IV Thrombolysis
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Support : Primary mechanical
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Recanalization of Large Vessel Occlusion

« Intravenous thrombolysis
1995 NEJM, Tissue Plasminogen Activator for Acute Ischemic Stroke
2014 Lancet, Meta-analysis

ot o
& mar
Effect of reatment delay, age, and stroke severityonthe @%@ ey
P e o=
e f i 7 e i w8 ) —— s
wnms | 1286005151
from randomised trials smesmen T +15(095-140)
i e apa el e ririn e ] sossmm | i)
findings Aeplase inceasd the odds of a good stoke outome, with carer treatment asocated with bigger e wn) | —a— 17208
aheplse versus 176 (23-15) of 762 who receved comrol (OR 175, 95% Cl 1.35-2.27); delay of greater than | ¢ s @) o e g )
3.0, up 10 4:5 h, resuled In good outcome for 485 (35-35) of 1375 versus 432 (30-15) of 1437 (OR 1.26, | 50 umho7  seeo | gy 04
n i g| ns sy mewmn g ufossise
of 1166 (OR 115, 95% C1 0-95-1.40). Poporional reament i s wn TR me) sEnew | e
=5 sglicaty Taemontag fype 2 eyl | 2 o o wm o) — st
Ihaemmorrlage defnition 231 6-85 of 3391 v 44 1. 3¢ of 3365, OR 5.55, 5% C1.4-01-7.70, pe-0001; SITS-MOST| ——t—
(definition 124 [3-7%] vs 19 [0-6%}. OR 6-67, 95% CI 4-11-10-84, p- i “imh;Em M&M:u “
(within 7 days (91 [2-796] vs 13 [0-49%F OR 7-14, 95% CI 3-98-12:79, p<0-0001). The relative increase in fatal
stroke e,

i e ; el
Recanalization of Large Vessel Occlusion Recanalization of Large Vessel Occlusion (\ o/

« Intravenous thrombolysis
090-day mRS (0-1) is about 30% (vs 13%)
olCH is 6.8% (1.3%)
olt was the benefit of clinical outcome over the harmful of ICH.
oLimitation: Large clots and more proximal clots (ICA)

Atherosclerotic lesions

« Intravenous thrombolysis

Alteplase Reduces Downstream Microvascular Thrombosis
and Improves the Benefit of Large Artery Recanalization
in Stroke
Results—Immediately after MCAO, platelet and leukocyte accumulation were observed mostly in the venous compartment.

Within 30 minutes after MCAO, microthrombi and parietal fibrin deposits were detected in postcapillary microvessels.
[Alteplase reatment (P=0.006) reduced infarct volume and increased the percentage of perfused vessels |
during MCAO (P=0.02) compared with saline. Plasma levels of fibrinogen from alteplase-treated rats showed a rapid
and profound hypofibrinogenemia. In vitro platelet aggregation demonstrated that elteplase reduced platelet aggregation
(P=0.0001) and facilitatzd platelet disaggregation (P=0.001). These effects were reversible in the presence of exogenous
fibrinogen.

Conclusions—Our data that DMT is an early initiated before ization. We further show that
[alicplase-depend - o fusion during MCAO: o e frougha
fibri ionredt Our indi ingof DMT}

strategy to improve the benefit of large artery recanalization in acute ischemic stroke. (Siroke. 2015:46:3241-3248.
DO 10.116/STROKEAHA.115010721,)
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Session |. Recent Debate in Large Vessel Occlusion Strokes

o © o ©
Recanalization of Large Vessel Occlusion b = Recanalization of Large Vessel Occlusion -/

+ In 2015, five RCT were published at NEJM for Thrombectomy Effect ! « ESCAPE trial NEJM 2015;372:1019-30
e y 00 oo m s + ZH: Should this patient undergo endovascular thrombectomy?
26.5% p 9 y
« MR CREAN _
o o PR + Inclusion: 54 &4 12412t O[LY, 184 O], NIHSS 6%0] &,
+ ESCAPE 460% Ol A .m0
? e ASPECTS score 6804, CTAOIA] ICA/M1 occlusion & 9!, Moderate
+ REVASCAT e | collateralsO] 2191, IV tPAS AFGB7{LE IV tpA HSF0| T}l 0]
CSWIFTPRIME ™ [ e 2 Oe - 2YNT0 228
e o70%
* EXTEND 1A s « BRI 7|1 Z X| 2 (Control) / Endovascular Tx+7|Z x| 2(Intervention)
prnin oy g b

PR CIZXR: VA, IVIPAAES 2 & [f Al%3t medical treatment)
S S SN

o % %
oty Lancet 2016; 387; 1723-31

a a
o

"A':\ [ 2\
Recanalization of Large Vessel Occlusion @ Recanalization of Large Vessel Occlusion (\ o/

[T e———— adifed Rankin Sl Score
[r——— v ol o omome
e G 00 01 @2 @3 B4 W5 W6
A Overall
n n
Control o
wow  me
en e T T
(Nel6l)
105 636) 108 020)
noon  weo )
Al fbilaton e @wn Patints (%)
[ E—
WSSzt B According o Satus with Respectto V Aliepase Treatment
- Occ v reacara gty (1<) ek D D
R s [— woown
= ‘Systolc blood pressure at hospital vl mm H
| Wetan w 1
[—— ws e @
Guslecl sl -]
[———— o “ @ |
[A—— s s e
Control
| [—— o e o] T
I l [ I ASPECTSon T medan (erquarle ) 9610 9610
Loctonofachionon CTA— o tl o, 6] Iteention n
kbl M bbbty st 018 0053 i (2] 2 [u] i /
| ] i — o wpei ——
’ ‘ I I PR e—— oo noen » “ @ @ 0
psiateralconclcarotdocdusion — 0. (¥) awy s Patents %)
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Recanalization of Large Vessel Occlusion @ ol Recanalization of Large Vessel Occlusion &
. | Confounding vriable€ SHeAA +In 2016-2017, IV thrombolysis versus IV Thrombolysis + IA

L == ol | subgroup analysis SR, B2 B thrombectomy (Comparative study design)

N == S| 4o gge 30 ww g3 i @

“E:‘”“‘“‘*“‘ — waoss | a1 At £ + 2016 TRANCE Lancet

= - ] + 2016 THERAPY Stroke

M:l?’mnhdm — e 1.V alteplase AHE S| MT7} 92| .

e E ,; 2 aleplse ASHE ML 92 2017 PISTE J Neurosurg Psychiastry

"'::'"'“m - PE SV alteplase S AFS G127}

o —— ket Endovascular treatment®| Z1t 2 s

T e mea | g O[T 28 1540 9N @0
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INTgrovp IVTMT group

Recanalization of Large Vessel Occlusion > Vessel Occlusion

(0-208) 0204
Ageyeas
‘Median (IQR) 6E(5475) 66(5474) fesionste
+ TRANCE RCT Lancet Neuro 2016; 15:1138-47 @ mew oy - B
- g% 0u U )
Sox il 2(1%) 2(1%)
spirtsssemed o gty e w6 i 2% 0
Female 104(50%) 88(43%) ASPECTSscoret
- . R
Hypertension 1ENBET)  96200(7%) 57 206%) 004
e —— Type et WBN) 7048 810 1557%) 94(48%)
Hitoyoftroke VB0 142040%) Workfow duation min
Hperholsteiaenia  109183(58%)  8079(45%) Fromonset toimaging 1MEUT  12(86-136)
Curentorpasttobaccouse 79187 (42%)  BS79(47%) Fromonsettointavenous  153(124-180)  150(120-178)
47*; Coronary diease. 30108(15%)  32195(16%) T
Clinical ecaminaton Fromonsetto randomisation  170(138-199)  168(143-195)
e — Systol:blcod pressure, UALH60  UO2HS) Fromonsettothrombectomy  NA 250 (210-2005)
S9ddnothve hiombectomy mmHy Fromonsettotheendof  NA 33261.345)
Blood glcose, L 120014 12(1014) thrombectomy
o NIHSS score 1(13-20) 18(1521)
dnisie it I 2hdmsiogis magig ocaron*
e = Lethemigher: U 0L
‘ ‘ ‘ Rghtbemiphere 0RD0HH) 95198 (48%)

Mechanical thrombectomy alone

Meta-Analysis (2017 Ther Adv Neurol Disord 10(3) 151-160)
oIV tPA alone vs IV tPA + MTQ| RCT =25 0|8

IVTMT group
(n=200)

5%
@)

%
(1)

oDirect MT versus IVT + MT

T growp
(n-202)

7%
(56)

Proportion of patients ()
Modified Rankin score
CoOl @ @: @4 W5 W6

Mechanical thrombectomy alone Mechanical thrombectomy alone u

Modified Rankin Score at 90 days o . .
Limitation: IVTOl| C§3}0f randomized

=108
£ =22 0/83 Z1t7t ofLiL| 0fof
nee mve e ik 02 02 QIX|7t M| x| R
st
\ 1758

Conclusion: & 40 B&H0| UG

b YT BE T 9 MTHVTE HE 53

ET+IVT 27t U2 7hs X0l ULk E$t MT
» P P o ws w9 VTt HE BUHOI K|29| Y

Percentage

CT I B
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Session |. Recent Debate in Large Vessel Occlusion Strokes

Table 2. Baseline Charactrstics ofthe Study Patients” ~
T and VT T Alone Y
. Charceristic (0= 160) =131 Plalue {
Mechanical thrombectomy alone LR R ‘
Female 97/160 (60.6) 73/131(55.7) 41 una’
NIHSS, median (IQR) 17 (13-20) 17 (13-20) 86
Medical history y
Table1. C i i T
H . 53/160 (33.1) 62/131(47.3) 02
« Direct comparison study (MT + IV tPA vs MT alone) ‘ | e
Hypertension 99/160 (61.9) 87/131 (66.4) 46 Undergoing MT without IVT
+ 2017 I'.j, 0| ﬁ RCT g:rl 7 | 'ﬂgi Meta-analy5|s 1) ‘mhem 2/160(138) /131 24.4) 0 ‘ Contraindcation (0=131)
i tionor INR >1.7 38/12231.1)
. peliidenia CICIoR) SIBI@S %
+ SWIFT trial + STAR study e e ) 7 SVm::el:;:dmthSm(ilmvilﬂh w:mizz.)zj
- - = Systolic pressure 2185 mm Hg 11/129(8.5)
Fgure FowehartofPatintslocion PiorsteorTh BAOAISH  30/131(29) I e
Antpteletuse 37/160(23.1) 10/131605) B s s
46 mﬂ;m Systolic blood pressure, mean (D), mm Hg. 145 (23) 147 (25) 49 Glucose <50y 5/126 (40)
epend Distolic ood pressre, mesn (5D, g 80(15) 8015) B |rursammn S
T Lftsdeacclsion 78/157 (497) MDUSEH 9 yerrags o)
55 :mma:mm ASPECTS, mean (SD) 81(18) 85(16) 03 | prorstroke o TIA ad diabetes 8/131(6.1)
T Locationofocclsion
— 71 Grotd 31/153 203) BWwy  n
ML 99/153 (64.7) 88/129(68.2)
160 T 131 onyr N2orkt3 2153 (150) 171129 (132)
Posteriorciclation 0/1530) 1129.08)
RN SN S— Serum glcose, men (D), mgfL. 12660 130(64) 5
09mg/kg | mswrhurs | [ | 0.62mg/kg 43) Pateles mean 50, x10%L 2804) 29(85) »
1)JAMA Neurol. 2017;74(3):268-274

Table3. Detallsof Procedural, Clnical, and Safety Outcomes™

MTand VT MT Alone

Variable [0 :'llsﬂl (n=131) PValue
Times, median (IQR), min .

Sttt vl mesw  mawr o |@ Mechanical thrombectomy alone

254 (195-305) 262 (201-375) 10

Hosptalartivalto groin puncture 7949-111) 77 (54-120) %

‘Symptom onset to reperfusion 308 (253-361) 315 (242-024) 15
No. of passes with stent retriever, mean (D) 17(09) 18(10) 28 . .
ool i) e » + Direct comparison study (MT after IV tPA vs MT alone)
‘mTICI 2b or 3 reperfusion 127/15184.1) 105/124 (84.7) 9
L /O ) + 20174 Stroke registries (observation) 2)
Rescue therapy 20/160 (12.5) 17/131(13.0) >99 g;gl E‘Hl
Complications = X

Embolitounimvalvedteritory 71156 (45) E Y ) + Essen stroke registry(2012-2013) =]

[ —— W00 WBIG) & = o

2 Ar287| mEo X202 .

) oy oy o - VIPAS AFBRDI 20 23002t + Bern stroke registry(Feb. 2009- Aug. 2014) 22 1R CReAN (Dec. 2010-Mar 2014)
SICH 2/160(1.1) 5/131(38) 25

& 160 (L) 31 ) A 2|, & 921, micro-embolismO|

PHL 1/160 (0.6) 4/131(3.) pti

P2 1/160(06) 2131(15) 59 o HEAR] &9 =0

il W08 BB 8 2 2yt 2o 027 £2 AR

H2 19/160(11.9) 11/131(8.4) Kl

Renute CH yR0s omo s o |V PAS ALRE 3 QlE ALYl MY

‘Vessel perforation 0/160 (0) 1/131(08) 45
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BACKGROUND
In acute ischeic stroke, there s uncertainty regarding the benefi and risk of
administering intravenous alteplase before endovascular thrombectomy.

METHODS

"We conducted a trial at 41 academic tertiary care centers in China to evaluate endo-
wvascular thrombectomy with or without intravenous alteplase in patients with acute
ischemic stroke. Patients with acute ischemic stroke from large-vessel occlusion in
the anterior circulation were randomy assigned in a 1:1 ratio to undergo endovas-

The NEW ENGLAND
JOURNAL o MEDICINE

End lar Thromt with or without
Alteplase in Acute Stroke

DIRECT-MT trial

MAY21, 200

alar y alone lone group) or endovascular thrombee-
tomy preceded b intravenous aleplase ata dose of{09 mg) per kilogram of body
Weight, administered within 45 hours after symproni-orset (combination thetzpy
group. The primary analysis for noninferoriy asessed the between-group differ

of
0.6 (deatt) at 90 days on the basis of a lower boundary of the 9% confidence.
interval of the adjusted common odds ratio equal to or larger than 0.8, We assessed
various secondary outcomes, including death and reperfusion of the ischemic area.
REsuLTs
Of 1586 patients screened, 656 were enrolled, with 327 patients assigned to the
thrombectomy-alone group and 320 assigned to the combination-therapy group.

Non-inferiority Design (margin -10%)

o

achieved fnctionalindependenceat he 90y follow-up (Ference, 7%, idec 75%
)

2349, early stop (212 970%)
116F(MT alone, 54.3%) vs 118F(IV+MT, 46.6%)

-08% 5%

0, 71% o5 .5%) and 90-day mertaly (1725 v 7.8% ciference, -0.5%: 95% CL -103%
092%).

Odds ratio 1.36; CI 95%, 082 to 2.28, p=0.03

craulation occusion withn 45 hours om onset, encovasculer trestment slone, cmparec

These

ICH: no difference (6.1% vs 6.8%)

noninfercry treshod.

Non-inferiority Design (odds ratio 0.74, p=0.025)
2043

116B(MT alone 59.4%) vs 118F(IV+MT 57.3%)
Odds ratio 1.09 Cl 97.5%, 0.63-c0, p=0.18

ICH: no difference (6.1% vs 6.8%)

(Cardio vs Atherosclerosis), 289 37|, A|Zt 7|X&g 5. (0|2 2l & Endovascula thrombectomy alone was noninfeio to combined intravenous al
) 4] geeg &2 teplase and endovasclar thrombectomy ith regard to the primary outcome
8 Sixko| A7 Q3 &34 (37) (adusted common odds rai, 1.7; 5% confidence ntervl, 0,81 to 140; P=0.04
3t 219 71 ZQdlLt) ) ) for noninferorty) but was associated it lower percentages of patiens it suc-
Randomized 1:1 matching(IV+MT vs MT alone)  cessul reperfusion before thrombectomy (245 vs. 70%) and overal successfl
Noninferirity Design (margin -20% eperfusion 7945 vs. 845%. Mortaliy at 90 days was 177% in the thrombecto-
o lon-inferiority Design (margin -20% myalone group and 18:8% i the combinaton-therapy group.
23 B8 222 e ROV ZRsH
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Opinion for Primary thrombectomy
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Primary thrombectomye #Tf SEj2 2l¢ H82 402 MY
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Stroke| 01 7+ X|& Z1t 25 : ICAS vs Cardio-embolism, Dissection,

Tandem occlusion (Proximal ICA+MCA),
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Endovascular Thrombectomy >24-hr From Stroke
Symptom Onset

o] &

Mot

ItEgy

—

H

Introduction

« current guidelines endorse endovascular thrombectomy in
Endovascular Thrombectomy >24-hr From appropriately selected patients up to 24 hours from

symptom onset.

Stroke Symptom Onset H3oh ot

1 New recommendation.

eligibilty criteria, mechanical thrombectomy i recommended.

New recommendation.

mechanical thrombectomy i reasonable.

Department of Neurosurgery, St. Vincent's Hospital + The expansion of the time window to 24 hours :
The Catholic University of Korea, Suwon, Korea time for determining eligibility to undergo MT - tissue-

based and patient-specific selection criteria.
Lee Dong Hoon, Jae Hoon Sung, Seung Yoon Song

ZIE % JUNMESY
TG VNCETS HoSPIA IS HNE Y

L

potentially salvageable tissue + Another often-ignored fact that the last known well (LKW)

@ severity and duration of ischemia time is occasionally not when the stroke actually occurs.
xtent of collateral circulation @ Patients living alone

@ speed of the “tissue clock” @ waking up

may differ in individuals.

Variability in collateral circulation :

likely a major determinant of the speed of infarct evolution.

infarct growth occurs at a different pace across patients :
applying a fixed time window may result in excluding

patients who may otherwise benefit from this procedure. * stroke within a short time window, althiough their time

LKW may have been many hours before the stroke.

5 R ey 5 5 ey
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Endovascular Thrombectomy >24-hr
These are reasons why recanalization treatments ought to From Stroke symptom onset

be offered to patients after assessing the ischemic Nathan W, Manning 24, Jason Wenderoth'*, Khaiid Alsahi’, Dennis Cordato™”,
pathophysiology and not after assessing time from LKW. Cecilia Cappelen-Smith®™%, Alan McDougall***, Alessandro S. Zagami*® and

: Andrew Cheung "%
Recent literature has suggested that a target mismatch
profile persists up to several days after stroke onset in (ObjectiVé| 7o perform a retrospective review of all patients undergoing EVT for anterior circulation LVO stroke beyond 24-h
patients with LVO. from symptom onset and assess safety and effcacy.

Method"\ A prospectively maintained database of EVT patients treated at two comprehensive stroke centers between January
The large treatment effect that MT for patients presenting 2016 and December 2017 was retrospectively screened. Patients undergoing EVT for anterior circulation Al
within 24 hOUI’S has ShOWn raises the question Of whet er from symptom onset were ed. A total of 429 AIS patient underwent EVT in the study period. Five patients
thrombectomy could still be safe and effective beyond this B R EEL SO G
hour time wi (CORGEISIONS | g oascuiar thrombectomy for ALS patients beyond 24-h from symps
effective i thislimited study. There is a need for further ev ased trials of benefit vs.risk in very
prolonged time windovis.

JHERienl JYESY gLl HUNETY

CASE SERIES
Leaving the day behind: endovascular s Thrombectomy 24 hours after stroke: beyond DAWN

therapy beyond 24 h in acute stroke of the
anterior and posterior circulation

Shashvat M Desai,' Diogo C Haussen,” Amin Aghaebrahim,* Alhamza R Al-Bayati
Roberta Santos, Raul G Nogueira,* Tudor G Jovin,' Ashutosh P Jadhav'

Jan . Purrucker ), Peter A Ringleb,Fath Seker, Ar Potreck, Simon Nagel,
Berberich, Ui Neub 3

and Charlotte Weyland" Objective to evaluate the characteristics and outcomes of patients who met DAWN criteria but underwent thrombectomy

P beyond 24 hours of TLKW.
ODjective To extend evidence of efficacy and safety of EVT after more than 24 h in both anterior and posterior

circulation stroke. Method"\ performed to identify all patients who received thrombectomy beyond 24 hours of TLKW and otherwise met the
Result modfedRank Scse s s day 90 DAWN criteria.

Method s 00 @1 @2 © B Mo
e w11 Result TN CORECEaRN | Thrombectomy appears to be safe and feasible in

patients with acute isd ue to LVO
meeting all DAWN trial criteria but treated beyond 24
hours of TLKW with outcomes comparable to patients
in the DAWN tril intervention arm,

5 5

CLINICAL AND POPULATION SCIENGES
. LE
Clinical Outcomes and Identification of Patierts

With Persistent Penumbral Profiles Beyond 24 I : i
Hours From Last Known Well
Analysis From DEFUSE 3

Objective to as:
identify them based on the Persistent Penumbra Index (PP, time-to-maximum of the residue function >6 s

perfusion fesion divided by diffusionweighted magnetic resonance imaging lesion volume on 24-hour

postrandomization imaging) + L )
- Wt volme 24hous

PP ===

Method" patients were stratified into those with a 24-hour postrandomization penumbral (PPI>1) versus a nonpenumbral

q e
(PPI<1) profile. The primary outcome was 90-day-modified Rankin Scale. - . Non-penumbralProfie Non-penumbral Profle

N2 4028%)
Functionl Independence=39(54%) || Functionl IndependencesS{13%)
w ©

SmallInfarct Volume Lrge narct Volume
Penumbral Prfile Penumbral Profile

N=2900%) N=32%)
Functional Independence=3(10%) || Functional Independence-0(0%)
) [}

5 HH9ETY = 152092 HEYY
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Endovascular Thrombectomy vs Medical management

JAMA Neurology | Original Investigation

Concciisianl] | Patients with per Association of Endovascular Thrombectomy vs Medical
salvageable tissue beyond 24 hours from last known Management With Functional and Safety Outcomes
well can be dentifed by PPI and cinical-imaging in Patients Treated Beyond 24 Hours of Last Known Well
mismatch. They have a poor prognosis and m: The SELECT Late Study

benefitfrom very late window reperfusion therapies.

A8 S 5 75993 ey

Objective

To evaluate functional and safety outcomes for endovascular thrombectomy (EVT) vs medical management in patients
with large-vessel occlusion beyond 24 hours of last known well..

Method LAR THROMBECTOMY (N=4s|

Eligible patients had occlusions in the internal carotid artery or middle cerebral artery (M1 or M2 se
treated with EVT or medical management beyond 24 hours of last known well

Result

Figure 2 Ditribution of 90-Day Modified Rankin Scale (mRS) Scores

mssoe @0 @1 (02 @3 @¢ Es Ws
S -
(0=18) |

Gt
(0=115)

Patets, %

A8 S 89 sy

Concclusion
In this study of treatment beyond 24 hours of last knownwell, EVTwas associated with higher odds of

functional independence compared with medical management, with consistent resuts obtained in PS-
matched subpopulations and patients with presence of mismatch, despite increased odds of SICH. Our
findings support EVT feasibility in selected patients beyond 24 hours.

Key Points

Queston Isencovascarthrombectomy (EVT) assoctedwith
et functionalindependence comparedwith medical
managementin patens rested beyond 24 haursafterthey
werelastknown wel?

Findings Inthiscohort study, patientsselected toreceive EVT
demonstate higheroddsof functonalindependenceas
campared vith thosereceiving medica managementin patents
treated beyond 24 hours of stknown wel, et withncreased
ot of symptomatcintracianial hemorhage (sICH). Thefindings
wereconsistent acress mutiplematched cortsbased on clnical
andinaging haracteistcs.

Mearing Endovasca thrombectomy confrredbettr
functionalindependancebut ith ncreased odds o CHas
campared ith medical management i atents treated
beyond 24 hours of kst known well

8 75 4= 899 =y
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Ischemic stroke

Original research

Mechanical thrombectomy for large vessel occlusion
6-24 hours vs 24 hours + strokes beyond 24 hours

Objective objective is to examine the safety and efficacy of thrombectomy beyond the standard of care wi

Method| patients who underwent mechanical thrombectomy for large vessel occlusion beyond 24 hours.
selected a matched control group from patients who underwent thrombectomy in the 6-24-hour window.

Result
121 patients who underwent thrombectomy beyond 24 hours and 1824 in the 6-24-hour window.
beyond 24 hours were less likely to be independent at 90 days (18 (18.8%) vs 73 (34.9%), P=0.005).
higher odds of mortality at 90 days in the adjusted analysis (OR 2.34,
Symptomatic intracerebral hemorrhage and other complications were similar.

8993 ey 8993 ey

— F/69
WHAT IS ALREADY KNOWN ON THIS TOPIC
> Mechanical thrombectomy is superior to

medicel management for large vessel occlusion o f
forpto 24 ours om onset, NIHSS : 7, aphasia

WHAT THIS STUDY ADDS
= Mechanical thrombectomy beyond 24 hours .
complications compared with standard of dosmrcany hwmmﬁ,m’aqwm Onset : 2018.04.21
thrombectomy. Outcomes and mortality in this time procedure complications compared with
indow are w mpared with an earlier time siandad of e ronbecany.
window are worse cor wi ariie
L2 2A] : 2018.04.22

indow . " . HOW THIS STUDY MIGHT AFFECT RESEARCH, = . Vg,
window, but the rates of good outcomes may justiy BRACTICE OR POLICY
this therapy in selected patients. = In clinizal practice, providers should be aware

that outcomes and mortality in tislater time

‘window are worse compared with the standard

of care time window. However, the rates of

patients recovering with good outcomes may

justify this therapy in selected patients.

Concclusion Mechanical thrombectomy beyond 24 hours appears to

be safe and tolerable with no more hemorrhages or

a9 ey 8993 ey

5 7 sy
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3D angio CT Diffusion MRI
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.« M/69
+ NIHSS : 5, Lt side weakness ¢ dysarthria
+ Onset : 2021.05.21 PM 09:00

o LAl : 2021.05.22 PM 09:10
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24 hours angio CT = 1yr F/U DSA

. M/47
+ NIHSS : 7, aphasia
+ Onset : 2022.12.17

o WA 2022.12.18
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Initial angiography

Post retrieval stent
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final angiography : Diffusion MRI

24 hours angio CT
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7d MRI Diffusion

Conclusion

+ MT beyond 24 hours appears to be a safe procedure with no
more hemorrhages or complications than the standard of care
thrombectomy performed within 24 hours.

+ Need randomised controlled trials in endovascular
thrombectomy beyond 24 hours.
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Review of the recently published trials
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Acute basilar occlusion is a serious condition that can cause significant disability or death if left untreat-
ed. Thrombectomy is a procedure in which a clot is removed from a blood vessel using a device such as
a stent retriever. In recent years, thrombectomy has become an important treatment option for acute
basilar occlusion, and there have been several clinical trials investigating its effectiveness.

One of the most notable trials is the BASICS trial, which was published in the New England Journal of
Medicine in 2020. This trial compared thrombectomy plus standard medical treatment to standard
medical treatment alone in patients with acute basilar occlusion. The results showed that patients who
received thrombectomy had a significantly better chance of a favorable outcome compared to those
who only received medical treatment.

Another recent trial is the BOTTOM line trial, which was published in the Lancet in 2020. This trial also
compared thrombectomy plus medical treatment to medical treatment alone in patients with acute
basilar occlusion. The results showed that thrombectomy was associated with better functional out-
comes and a lower rate of death compared to medical treatment alone.

These trials have provided strong evidence for the benefits of thrombectomy in the treatment of acute
basilar occlusion, and have helped to establish thrombectomy as a standard of care for this condition.
However, it is important to note that the best approach to treatment may depend on the individual
patient and the specific circumstances of each case, and patients should discuss their options with their
healthcare provider to determine the best course of action.
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Stent retriever frst

Endovascular Tx. Of Acute
Basilar Artery Occlusion :
Stent retriever first

uuigaRReRe HOSPITAS

@ﬂroduction

Stent retriever VS Aspiration

Reference review about Stent retriever

Case review

Conclusion

Stent retriever VS Aspiration

First-Line Stent Retriever versus Direct Aspiration for Acute Basilar Artery Occlusions:
A Systematic Review and Meta-analysis

Dimitrios Xenos', Pavlos Texakalidis”, Constantine L. Karras”, Nikhil K. Murthy”, Marinos Kontzialis®, Dennis J. Rivet’,
John Reavey-Cantwell’

RESULTS: Overall, 8 studies comprising 693 patients with BAO were included
(SR: 457; DA: 236). The SR group was associated with statistically significant
lower odds of modified Tl ysis in Cerebral (mTICI) 2b/3 (odds
ratio [OR]: 0.54; 95% confidence interval [CI]: 0.31—0.94) and mTICI3 (OR: 0.47; 95%
Cl: 0.23—0.95) p | with DA. F; bl rates were similar be-
tween the 2 groups (OR: 0.83; 95% Cl: 0.60—1.16). The rates of symptomatic
intracerebral hemorrhage (OR: 3.57; 95% CI: 0.75—16.95), subarachnoid hemor-
rhage (SAH) (OR: 4.71; 95% CI: 0.82—26.90), and vessel perforation (OR: 2.64; 95%
Cl: 0.43—16.33) were higher in the SR group, but statistical significance was not

CONCLUSIONS: SR is associated with statistically significant lower odds of
mTICI 2b/3 and mTICI 3 r lization rates pared with DA. SR appears to be
associated with a higher complication rate, but significance was not reached.

WORLD NEUROSURGERY, HTTRS:/DO0L.ORG! 1 0.1016/4.WNEU.2021.11.013

Stent retriever VS Aspiration

Meta-Analysis = > Eur Neurol. 2022;85(6):424-436. doi: 10.1159/000525406. Epub 2022 Aug 10.

Aspiration versus Stent Retriever Thrombectomy in
Posterior Circulation Stroke: A Systematic Review
and Meta-Analysis

Zhili Fan 7, Fei Li 2, Hanyao Chen 3, Le Zhang #, Bing Ji !

Affiliations + expand
PMID: 35947968 DOI: 10.1159/000525406

Conclusion: This study provides preliminary evidence for improved morbidity and mortality outcomes
in posterior circulation stroke patients undergoing aspiration-based thrombectomies as compared to
stent retriever-based thrombectomy. The study also provides evidence forimproved endovascular

for patients i iration-based
have implications in developing awareness among

The findings from this study can
for stratifying patients to manage
posterior circulation stroke according to the risks associated with aspiration and stent retriever-based
thrombectomies.
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Stent retriever VS Aspiratio Stent retriever VS As

Stroke Stroke: Vascular and Interventional Neurology

CLINICAL AND POPULATION SCIENCES
ORIGINAL RESEARCH

Aspiration Versus Stent Retriever Thrombectomy _ ,
for Posterior Circulation Stroke Basilar Artery Occlusion Thrombectomy

Vs Lo E Bosen®,MD: Aeha AE Brggeman®, D Jso Broner®, WD B L Enr, M, A0 Technique: An International Survey of

Charles BLM. Majoie®, MD, PhD; Jonathan M. Coutinho®, MD, PhD; Robert-Jan B. Goldhoorn®, MD, PhD;

Robert . van Oostenbrugge®, D, PhD; Wim H.van Zwam(®, MD, PhD; Chritaan ven der Lei , MD, Ph; Prac‘nce Pa‘t‘tern ST
RESULTS: Overdll 71 of 205 patwenls (35%) were treated with aspiration, and T34 (65%) with stent retriever thrombectomy.
Patients in the aspiration group had a lower pc-ASPECTS on baseline computed tomography, and general anesthesia was
more often applied in this group. First-line aspiration was associated with better functional outcome compared with stent
retriever thrombectomy (adjusted common odds ratio for a 1-point improvement on the modified Rankin Scale 1.94 [95%
Cl, 1.03-3.65)). Successful reperfusion (extended Thrombolysis in Cerebral Infarction 22B) was achieved more often with
aspiration (87% versus 73%, P=0.03). Symptomatic hemorrhage rates were comparable (3% versus 4%). Procedure times
were shorter in the aspiration group (49 versus 69 minutes A<0.001).

CONCLUSIONS: In this retrospective nonrandomized cohort study, our findings suggest that first-line aspiration is associated
with a shorter procedure time, better reperfusion, and better clinical outcome than stent retriever thrombectomy in patients
with ischemic stroke based on large vessel occlusion in the posterior circulation.

Ste

retriever VS Aspiration Stent retriever VS Aspira

JAMA Neurology | Original Investigation

* 543 neurointerventionalists Thrombectomy for Primary Distal Posterior Cerebral Artery
« Embolic etiology Occlusion Stroke
> Aspiration only : 50.3% / Combined : 27.1% The TOPMOST Study
o i i i H Lukas Meyer, MD; Christian Paul Stracke, MD; Noél Jungi, MD; Marta Wallocha, MD; Gabriel Broocks, MD; Peter B. Sporns, PD, MD, MHBA;
lntracranlal atherosc|er0tlc dlsease (ICAD) Christian Maegerlein, MD; Franziska Dorn, MD; Hanna Zimmermann, MD; Weis Naziri, MD; Nuran Abdullayev, MD; Christoph Kabbasch, MD;
" Y Daniel Behme, MD; Ala Jamous, MD; Volker Maus, MD; her, MD; Marki MD: C} . MD:
= Combined : 40.5% / Aspiraion only : 16.4% Sorike Langner, MD; Dan Mella, MD; Miena Miszczuk, MD; Eberhard Sebet, MOD; tephan Lowens, MOD; Lars Udo Krause, MD; Leonard L. L. Yeo, MBBS;
. 0 Benjamin Yong-Qiang Tan, MD, PhD; Anil, MD; Benj; ), PhD; . MD; Miguel Schiiller Arteaga, MD; Pedro Navia, MD;
* Proceed to stenting after 3 or fewer : 88.0% Eytan Raz, MD; Maksim Shapiro, MD; Fabian Arberg, MD, PhD; Kamil Zelefidk, MD, PhD i Idamez, MD; Urs Fischer, MD;
) B L . Andreas Kastrup, MD; Christian Roth, MD; Panagiotis MD; André 1g. MD; Jan Gralla, MD; kos Psychogios, MD;
« Anti-Plt. Regimen > Aspirin and clopidogrel : 52.4% Tommy Andersson, MD; Rene Chapot, MD; Jens Fiehler, MD; Johannes Kaesmacher, MD; Uta Hanning, MD

* High-income countries vs Middle-income countries
: Aspiration only (62.2% vs 36.8%) CONCLUSION§ AND RELEVANCE This stuo?ly suggested that, although ra'rely'performed at :

comprehensive stroke centers, mechanical thrombectomy for posterior circulation DMVO is a
: Combined (21.1% vs 33.9%) safe, and technically feasible treatment option for occlusions of the P2 or P3 segment of the

PCA compared with standard medical treatment with or without IVT.

Stent retriever VS Aspiration Stent retriever VS Aspiration

Stroke

TOPMOST
Treatment for Primary Distal Medium Vessel
Occlusion Stroke

CLINICAL AND POPULATION SCIENCES

= Primary isolated occlusion of the posterior
cerebral artery in the P2 or P3 segment

Aspiration Versus Stent Retriever Thrombectomy
for Distal, Medium Vessel Occlusion Stroke in
the Posterior Circulation: A Subanalysis of the

* Endovascular treatment

* Comparison by first-pass thrombectomy

stratedgy
TOPMOST Study Firstpass Firspass
Aspiration Stent Retriever
Lukas Meyer®, MD; Paul Stracke®, MD; Marta Wallocha®, MD; Gabriel Broocks®, MD:; Peter Spoms @, MD; N-41 N-100

Eike I. Piechowiak®, MD; Johannes Kaesmacher(®, MD; Christian Maegerlein®, MD; Moritz Roman Hernandez Petzsche®, MD;
Franziska Dorn, MD; Hanna Zimmermann(®, MD; Weis Naziri, MD; Nuran Abdullayev(®, MD; Christoph Kabbasch®, MD;

Daniel Behme(®, MD; Ala Jamous ®, MD:; Volker Maus®, MD:; Sebastian Fischer, MD; Markus Mshlenbruch®, MD;

Charlotte 5. Weyland®, MD; Sénke Langner®, MD; Dan Meila®, MD; Milena Miszczuk(®, MD; Eberhard Siebert®, MD;
Stephan Lowens, MD; Lars Udo Krause, MD; Leonard Yeo®, MBBS; Benjamin Tan®, MBBS; Anil Gopinathan®, MD;

Benjamin Gory(®, MD:; Jorge Galvan-Fernéndez®, MD; Miguel Schiller®, MD; Pedro Navia®, MD; Eytan Raz®, MD;

Maksim Shapiro, MD; Fabian Amberg, MD; Kamil Zelenak®, MD; Mario Martinez-Galddmez(®, MD; Andreas Kastrup, MD;
Panagiotis Papanagiotou, MD; André Kemmling, MD; Marios Psychogios®, MD; Tommy Andersson@®, MD;

Rene Chapot, MD:; Jens Fiehler®, MD; Uta Hanning@, MD; from the TOPMOST Study Group

0 | First-Pass
Effect

[ eiars
Dl‘é mRS 0-1

EEA Mortality
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Stent retriever VS Aspiratio

Cases stent retriever is useful

[ 1. In situ atherosclerotic thrombosis ]

[ 2. Tortous anatomy ]

3. MeVO

d Fluff technique

Optimizating Clot Retrieval in Acute Stroke
The Push and Fluff Technique for Closed-Cell Stentrievers

Diogo C. Haussen, MD: Leticia C. Rebello, MD: Raul G. Nogueira, MD

Background and Purpose—We aimed to investigate the safety and efficacy of the Push and Fluff technique (PFT) as
compared with the standard unsheathing technique for closed-cell stent retrievers in acute ischemic stroke.
hods ischemic stroke database was analyzed (September 2010 to January 2015) with the Trevo

Retriever as a primary strategy. The PFT was compared with our internal standard unsheathing technique and with

the Trevo Versus Merci Retrievers for Thrombectomy Revascularization of Large Vessel Occlusions in Acute Ischemic

Stroke 2 (TREVO?) trial. Additionally. a silicon flow model was used to compare cell size/configuration, wall apposition/

device diameter, and degree of foreshortening/device length across the 2 techniques.

Results—One hundred fifty-one out of 662 patients qualified for the study. The PET (n=71) was associated with higher
rates of first-pass reperfusion (54% versus 35%, P=0.03; 54% versus 32.6%, P<0.01). lower number of passes (1.320.8
versus 1.821.0. P<0.01; 1.7+1.0 versus 2.421.6. P<0.01), and higher rates of modified treatment in cerebral ische
reperfusion (58% versus 40%. P=0.03; 58% versus 14%, P<0.01) as compared with the standard unsheathing technique
(n=81) and the TREVO2 Trevo arm (n=88). respectively. No differences in hemorrhagic complications were observed
across the groups. The in vitro mode ed that, compared with standard unsheathing technique, PFT resulted in
improved wall apposition (device diameter, 75% larger) and cell size (mean area, 51% larger) at the cost of a mild degree
of foreshortening (25% length reduction).

Conclusions—The PFT is safe and leads to optimization of wall apposition and cell size/configuration. resulting in
higher chances of first-pass reperfusion, lower number of passes. and better rates of complete reperfusion. (Stroke.
2015:46:2838-2842. DOI: 10.1161/STROKEAHA.115.010044.)

M

Key Words: cell size m human m reperfusion m stroke m stent

Push and Fluff technique

Number of Passes

Advanced Techniques and Case Management 24 (2021) 101041

Contents lists available at ScicnceDirect

Interdisciplinary Neurosurgery: Advanced Techniques
and Case Management

d;

Influence of the number of passes of Stent-Retriever on the occurrence of /&85
parenchymal hematomas in stroke patients undergoing thrombectomy

Fernando Delgado Acosta™ , Elvira Jiménez Gémez ", Isabel Bravo Rey ",
Francisco de Asis Bravo-Rodriguez ", Roberto Valverde Moyano ", Rafael Oteros Ferndndez *

* Neuroradiology Unit, Hospital Reina Sofia, Cordoba, Spain
® Neurology Unit, Hospital Reina Sofia, Cérdoba, Spain

ELSEVIER journal homepage: www.elsevier.com/locate/inat -
Research Article )

umber of Passes

Contents lists available at ScienceDirect

Advanced Techniques and Case Management 24 (2021) 101041

Interdisciplinary Neurosurgery: Advanced Techniques
and Case Management

EIER journal homepage: www.clsevier.com/locate/inat -

Table 2

Relationship between the evolution of groups < 3 and > 3 passes.
Outcomes < 3 passes >3 passes p values
Favorable outcomes (%) 177/303 (58.42) 25/66 (37.88) 0.003
90-day mRS, median (IQR) 2 (1to6) 4 (2to6) 0.0008
Any ICH (%) 85/303 (28.05) 18/66 (27.27) 1.00
Parenchymal hematoma (%) 11/303 (3.63) 7/66 (10.61) 0.026
Subarachnoid hemorrhage (%) 26/303 (8.58) 12/66 (18.18) 0.026
90-day mortality (%) 78/303 (25.74) 28/66 (42.42) 0.011

ICH: Intracerebral hemorrhage.
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Number of Passes
)

FULL LENGTH ARTICLE | VOLUME 29, ISSUE 11, 1051 VEMBER 01

Number of Stent Retriever Passes Associated with Clinical Outcome
After Mechanical Thrombectomy in Acute Ischemic Stroke
Zongjie Shi « Shunyuan Guo = Sujie Zheng « Jiang yong Min 2 = Yu Geng 2 =1

Published: August 21, 2020 * DOI: htips://doi.org/10.1016/] jstrokecerebrovasdis 2020.105199

Conclusion
The need for more than three passes of SR may be used as an independent predictor of poor outcome after MT in patients
with acute ischemic stgoke at 90 days.

Stent retrieve= 33|77 X| 21

Number of Passes

JOURNAL OF STROKE

Thrombectomy in Acute Ischemic Stroke: Challenges
to Procedural Success

bed

Albert]. Yoo," Tommy Andersson
“Texas Stroke Institute, Dallas-Fort Worth, TX, USA
*Department of Neuroradiology, Karolinska University Hospital, Stockholm, Sweden
“Department of Clinical Neuroscience, Karolinska Institutet, Stockholm, Sweden
“Department of Medical Imaging, AZ Groeninge, Kortrij, Belgium

Number of Passes

JoS

JOURNAL OF STROKE

Before stent-retriever pass After one pass

& 9. Thrombus compression after stent-retriever attempt (Courtesy of
Neuravi Inc.).

Number of Passes

254

2.04

Friction =—p
P

0.54

0.

.0 T T T T T J
0% 10% 20% 30% 40% 50% 60%

Clot compression —

& 10. Relationship between thrombus compression and coefficient of
friction (Courtesy of Neuravi Inc.).

Partial deploy/ Re-sheathing

NEUROINTERVENTION TECHNICAL NOTE
Neurointervention 2019;14:137-141
=

https://doi.org/10.5469/neuroint.2019.00143

Endovascular Thrombectomy for Distal Occlusion Using a
Semi-Deployed Stentriever: Report of 2 Cases and Technical
Note

Yue Wan, MD', I-Hsiao Yang, MD*?, Emanuele Orru, MD?, Timo Krings, MD?,
Anderson Chun On Tsang, MBBS**

'Department of Neurology, The Third People’s Hospital of Hubei, Wuhan, China

2Department of Medical Imaging, Kaohsiung Medical University Hospital, Kaohsiung, Taiwan .
*Division of Neuroradiology, Joint Department of Medical Imaging, Toronto Western Hospital, Toronto, Canada -
“Division of Neurosurgery, Department of Surgery, The University of Hong Kong, Hong Kong

Partial deploy/ Re-sheathing

« 2 patients with M2/3 bifurcation of MCA
« “Semi-deployment technique” of a 3mm stent (Trevo)
« Partial stent unsheathing

di e

t while avoiding ve ion

= adequate clot engag

by the stent struts along the tortous course of a distal vessel

www.konesonline.or.kr
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Partial deploy/ Re-sheath

Journal of Neuroendovascular Therapy 2020; 14: 488-494 0.4

Evaluation of the Partial Re
011% Technique with the Solitaire
Retrieval System In Vitro M
and a Representative Case

Yoshihisa Matsumoto," Yui Nagata,’ Takuro Hashikawa," Hideki Sakai,’ Setsuko N
Yoshinori Go,? Kiyoshi Kazekawa,? Yoshihisa Fukushima,® and Kenji Takahashi' 0.1

(8y) @due3sisay
)
N

0

Full Partial
Fig. 4 Resistance to retrieval. Bar graph
showing values measured using the spring
scale. The average values for the ful and haif
partal depioyment were 0.32 + 0.04 kg and
0.22 £ 0,04 kg, respectively. Ertor bars repre-
sent the standard deviation acioss subjects.
'p<0.05, Mann-Whitney U test.

Conclusion: In cases of high resistance to retrieval, minimal re-sheathing may be useful for capturing the thrombus
without increasing the risk of vascular injury.

BMJ Journals

Journal of
Neurolnte!

Ischemic Stroke
Original research

Blind exchange with mini-pinning technique for distal occlusion
thrombectomy
Diogo C Haussen , Alhamza R Al-Bayati , Brendan Eby , @ Krishnan Ravindran , ® Gabriel Martins Rodrigues , Michael R

Frankel , Raul G Nogueira

Correspondence to Dr. Raul G Nogueira; ra

http://dx doi.org/10.1136/neurintsurg-2019-015205

http///dx doi.org/10.1136/neurintsurg-2019-015205

Case

e Home Message

1. V4~prox.BA occlusion > ICAS

2. Transradial / Transbrachial approach
3. Partial deploy / re-sheathing

4. Retrieve= 32]|0| 4 X

5. East or West, home is Best!!!
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Contact aspiration frst

The outcome and mortality associated with Basilar artery occlusions (BAO) are worse than those with
anterior circulation stroke. However, the effectiveness and safety of modern thrombectomy includ-
ing aspiration and stent retriever remains uncertain for patients with acute BAO.

Some studies aimed to compare the safety and efficacy of direct aspiration with that of a stent re-
triever in treating patients with posterior circulation stroke and optimize that the interventional strat-
egy for mechanical thrombectomy in posterior circulation stroke.

According to several recent studies, patients with posterior circulation stroke receiving treatment
with aspiration achieved better recanalization, first-pass effect, and shorter procedure time.

However, these conclusions should be interpreted cautiously, and future randomized controlled
studies are warranted to confirm these findings.

www.konesonline.orkr 45
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Session IV. General Management of Acute Ischemic Stroke

Non-large vessel occlusions

Subtypes

Significant stenosis degree

for diagnosing LAA

Aortic atherosclerosis
| Oiameter limitation for SVO
Other advantages

Other Disadvantages

Mechanism

The Catholic University of Korea

Hoon Ki

m

Ischemic Stroke classification

TOAST SSSTOAST
LAA LAA
CE CE
N N
0D 0D
up up
>50% >50% (evident)
Not described Not described
15mm 20mm
Simple Logicals
Convenient Reduced prevalence of strokes

Accurately predicts prognosis  of undetermined etiology
High prevalence of strokes of - Complex algorthm
undetermined etiology
Low validity and reliability in
specific subtypes

CCS
Supra-aortic LAA
CE

N

00

up

>50%

Stenosis with plaque ulceration or
thrombus

<50%at the site of penetrating artery

Cardioembolism

20mm

Web-based

Bvidence based

Convenient if equipment available

ASCOD

Atherosclerosis

Small-vessel disease

Dissection

Other

>50%

<50% with endoluminal thrombus
Mobile thrombus at aortic arch

Atherosclerosis
15mm
Integration of non-causative factors

Depends on modem diagnostic tools  Difficulty in interpretation

Needs equipment to connect to
website

Too many subtypes

Large artery atherosclerosis
- artery to artery embolism
- insitu thrombosi

- hemodynamic

- local branch occlusion

Small artery occlusion

- arteriolosclerosis
- embolism

- AF
- valvular heart disease
- heart failure

Treatment differs according to the mechanism of stroke

Acute Stroke Treatment

% Aspirin

IST (n=19 435)
Time from onset, h 048

Aspirin dose, mg 300

Maximum duration, wk 2

Location 34 Other countries

of ischemic stroke onset
ischemic stroke

Benefit/1000 78D 1 -28D1

2P <0.000001 0.07

A Aspirin (20 055)
C Control (20 035)
* No. who survived

A C A C
320 457 202 167
16% 23%  1.0% 08%

Recurrent  Haemorrhagic
ischaemic stroke or
stroke _transformation

tive Group. Lance 1997
ive Group . Lancet 1997

www.konesonline.orkr 65
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Recurrent Stroke

5
— Minorsroke

D Rate of Recurrent Stroke According to Cause of TIA
or Minor Stroke (TOAST Classification)

Large-artery
atherosclerosis

Other determined
cause
Cardioembolism \
Jsmall-vessel
occlusion

LogrankP-08

Undetermined
cause

Recurrent Stroke Rate (%)

" Medical-management

group

U
P<0.001 by log-rank test
T T

3 6
Months

Coull AJ, et al bmj 2004, MI Chimowitz et al. NEIM 2011, P Amarenco, et al. NEIM 2016

e _
H
] B
H DT Aspiin
.; StudyYear  P2Y12inhibilor Used Events Total Events Total RR(96%C) _ Weight (%)
H BSTRAN  Cwdpd 2 18 2 M —e———— 002N 22
H CHANCEZ13  Copogel 204 2584 25 2586 . 0s0[08, 082 72
i PONT 2018 Clopdogrel "2 24R 15 249 - 073(057,09] 184
3 RS THESZD  Teger 26 S ¥ 5 B omjomomy as
H Clopidogrel + aspirin Owall *> 0741087, 082)
H 2 Hetoogeneiy: = 0.00% Hia 1.00
@ Test of overal efect: 2= 5,84, (9 <0.001)
o IR
Randomefecs DorSironan L mose! Fovors DAPT Favors A
10
% ¢ DT Asidn
Sutyew _ Povi2iibior Used_Events Toul Evens Totl RRESXO)  Weign(s)
8
i BSTERZ0T  Copdogel 2 W8 0 1M ————e———4%0[02, 004 6K
> CHANGED13  Clopdogel 8 2 6 256 —M— 100003, 264 4582
E 6 PONT2018. Clopidogel 5 2@ 3 24 — 169[040, 701 2520
H TAESAD  Tesger 0 s 2 s . i1, 28 zn
& 4 Overal - 182(083, 398
Holwogmony.F= 1485% =117
z Tstolovralofect 150, =0.1)
s 1 4 B &
/_/—’—’—’ Rangom-etect Darsmonan-Lans ol FavorsDAPT  Favors Aspin
0,

In high-risk TIA or mild-moderate ischemic stroke,

at the expense of higher risk of major bleeding.

QHao etal. BMJ 2018, K Bhatia etal. Stroke 2021

Cilostazol Prevents the Progression of the Symptomatic
Intracranial Arterial Stenosis
The Multicenter Double-Blind Placebo-Controlled Trial of Cilostazol in
Symptomatic Intracranial Arterial Stenosis

Sun U. Kwon, MD, PhD; Yong-Jin Cho, MD, PhD; Ja-Seong Koo, MD; Hee-Joon Bae, MD, PhD;
Yong-Seok Lee, MD: Keun-Sik Hong, MD. PhD; Jun H e, MD; Jong S. Kim, MD, PhD

ilostazol (100 mg twice daily) + Aspirin (100 mg once daily) : 6months

Cilostazol (%] Placebo (%) Total %)

NRA autcome of sympromatic siencs’s

19(195)

50 61.9)

Progression 5 18(185)

SU Kwon et al. stroke

66 [Hoto/EEHHXI =05t

Acute Stroke Treatment - DAPT

CHANCE
Minor stroke (NTHSS<3) Minor stroke (NTHSS<3) Mild to moderate stroke(NIHSS<5)

Clopidogrel (90d)+ Aspirin (21d) Clopidogrel (90d) + Aspirin (90d) Ticagerlor (30d)+ Aspirin (30d)
vs s vs
Aspirin (90d) Aspirin (90d) Aspirin (30)
China Worldwide Worldwide

POINT THALES

i 053 5507105 A
Pt

1.00

S — =

095 ) _
Clopidogrel-aspirin

Copdoge s i

Aspirin

asd k13 955 0
s

No.cfatents No.withEvent [l ©
0.5 g r
Clpdogelpsspin 202 11

Hazadra, 075 (5% 0, 055-099)
P02 5
0 30 60 90 : 8 K

07 30 ) _—,,_Ax’
e =

]

Non-cardioembolic
Ischemic Stoke or
Transient lschemic

3. For patients with recent minor (NIHSS
score <3) noncardioembolic ischemic stroke
or high-risk TIA (ABCD? score 24), DAPT
(aspirin plus clopidogrel) should be iniiated
early (ideally within 12-24 hours of symptom
onset and at least within 7 days of onset)

and continued for 21 to 80 days, followed by
SAPT, to reduce the risk of recurrent ischemic
stroke e2sksi0rs s

Stroke (5)

. For patients with recent (< 24 hours) minor to
moderate stroke (NIHSS score <), highvrisk
TIA (ABCD? score 26), or symplomatic intra-
cranial or extracranial 230% stenosis of an
artery that could account for the event, DAPT
with ticagrelor plus aspirin for 30 days may be
considered to reduce the risk of 30-day recur-
rent stroke but may also increase the risk of
serious bleeding events, including ICH.*"

For patients with noncardioembolic ischemic
stroke or TIA, the continuous use of DAPT
(aspirin plus clopidogrel for 590 days or the
use of triple antiplatelet therapy is associated
with excess risk of hemorhage 2220

single
Antiplateet

sncays

guideline. Kleindorfer DO, et al. Stroke

ilostazol gtroke Prevention S-tudy. Combination (CSPS.com)

Non-cardioembolic ischemic stroke 8 to 180 days after onset treated o e w 04028,
‘with aspirin or clopidogrel alone with one or more of the following: sy T dorsthr
1.250% stenosis of a major intracranial artery
2.250% stenosis of an extracranial artery
3. two or more of the following risk factor

clopidogre! |

]

clopidogrel ‘dopidogrel +cilostazol 10 oR BL S L s

‘ 763 patients aspirin | 1116 patients

aspirin
monotherapy

aspirin +cilostazol

dual therapy monotherapy dual therapy

HR O.13654C1 021-259)
5

"16.19 %lyears  ——
| 356 %lyears ' —

/ 2.04 %lyears

2.31 %lyears

& 0 178 1

T

HR 0.569 (95%Cl 0.273-1.189)

0 18 36 58 731 913 10% 1278 146l

HR 0.447 (95%CI 0.258-0.774)

significantly reduced the recurrence of ischemic stroke
without increasing the bleeding risk in noncardioembolic, high-risk patients.
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' v v

<50%stensis and/orluminal 50-69%stenosis 70-99% stenosis 2. In patients with recent stroke or TIA (within
inegiatis 30 daye) attrbutable o severe stenosis
2 [DBNRL|  (70%-9%)ofamaor tacraril ey he
additon of clopidogrel 75 mg/d to asptinfor
! ] 1 up 1090 days s reasonable o further educe
5 - recurrent stroke risk 2+
T L SREI 3. In ptients withrecent (within 24 hours) minor
target DL 0mgdL 75
DL ol DL o e gulsct stokeor ik TI nd concomitnt it
eral 530% stenosis of a major nacranil arery
! » | BAR o "
4 the additin ofbeagrelor 90 mg twice acayto
LS YT i aspiin for up to 30 deys might be considered
«Ho, <7% (53 mmolimol) +HbA, <7% (53 mmaljmol) itoleated ¥ o
o e 1o further rcuos recurent stk risk
tolerated
o e kit fppliabl 4.In patients with sroke or TIA atiributable to
50% o 99% stenosis of a majr intacranial
B | el atery, the akiionof clostazol 200 mgday
l—f 1o aspii or clopidogrel might be considered
1o reduce recurrent stroke risk -

«Inpatentsvith et srokedespite acieing arges o cotrolof
vascarsfacor medicaton complance,and FOA-HOE,PTAS rther
invesigatoal procdurescoul e consiered

thedisease royese ety despte meeing targets forcontolof
asaarss and medication complance

Kleindorfer DO, et al. Stroke 2021, J Gutierrez etal. Lancet Net

1. In patients with nonvalvular AF and stroke or
TIA, oral anticoagulation (eg, apixaban, dabi-
gatran, edoxaban, rivaroxaban, or warfarin) is
recommended to reduce the risk of recurrent
stroke, 1042

1. Urgent anticoagulation, with the goal of preventing eary recurtent
stroke, haltng newrological worsening, or improving outcomes afier
IS, not recommended for reatment of patients with AIS.

9. In patients with stroke at low risk for hemor-
rhagic conversion in the setting of AF, it may
be reasonable to intiate anticoagulation 2 to
14 days after the index event to reduce the
risk of recurrent stroke. 2842247

2021 AHA/A line. Kleindorfer DO, et al. Stroke

d samurat e |, RELAXE

Derivation cohort
Patient with AF and acute ISTTIA . A Stroke/sysemic embolism ® Major bleeding
Exclusion of ICH by CT or MRI = :fy
v = g
. Mild stroke Moderate stroke = il
(NIHSS <8) (NIHSS 8-15)

| | Validation cohort

¢ Ischemic stroke o.lnt

nal clinical factors favori =y
| |

T T
"' Evaluate hemorrhagic transformation by CT | e
@@ or MRI on the same day of DOAC n | m;
' 0 — ey

Fi

Start DOAC

2days 3days
after event after event

Cardioemboli

T ———————
b

U . o

Peto Ods Ratie Peta Ocds Ratio StdyorSabgrp  Bvemts Tl Bveats Towl  Veight Peta Faed 55501 P, Fued 5% 1
rf [T [ ]
7 o131 coEo
0751085.089) " Voaoa
ff oo 6] HE- T
JJ Notsimae s s
| s, 73 @
ot FEER
L i IR
075085, o8] [} N

200 . 0 " « 00’
. e R

Anticoagulation better than antiplatelet & Beading risk, timing

nnolly et al. Circulation etal. Cochrane review, 2021

v v

2

Midstroke Moduate
T e Stoke
NIHSS8:16)
Y. Y Y
Causeof beedingand | [ Causeof bleeding and
After 1day Afer3days “"":f:::f"n“:;:l““ “"“ﬂ:";;:‘“;;:““ relevant isk actors relevant isk factors
sictormmwini || 5o Mtaten ez cnbe veated canNOT be treated

| Startafter 6 days

Severe Stroke
(NIHSS >16)

Prior Nojprior
Antccagulaton Anticoagulation

| Start after 12 days | Start after 4-8 weeks | | Consider LAA occlusion

Blood Pressure without reperfusion therapy
and should be

BP >220/120 mm Hg
effect of lowering BP within 48 ~ 72 hours is uncertain

lowering BP by 15% during the first 24 hours might be reasonable

& BP <220/120 mm

: initiating or reinitiating BP medication within the first 48 ~ 72 hours is not effective

www.konesonline.orkr 67
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Conclusion

& Recurrent stroke risk is high in acute period
& We should consider the balance of the benefit and risk in using DAPT

& Minor ischemic stroke or high risk of TIA
- DAPT (aspirin + clopidogrel) : 21 ~ 90 day
cute ischemic stroke with ICAS
- DAPT (aspirin + clopidogrel) : 90 day
- long term treatment : DAAP ( aspitin or clopidogrel + cilostazol)

+ AF - Anticoagulation after excluding hemorrhage transformation
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Critical care in severe AlS patients

2023-02-25 KONES ARCS B A{HHO[Q ZEH A

Critical Care in

Severe Acute ISChemiC 1. General critical care in severe AIS patients
StrOke Patlents 2. Management of complication after severe AIS
OIFCfSHE BAMA S A AT A ETIA 3. Critical care after revascularization in AIS patients
o0M&

n
(9 I\EUNVERSITY BUSKN PAK HOSPTAL La-, INJE UNIVERSITY BUSAN PAIK HOSPITAL

| Limitation of NIHSS ===

“Pp
4

5| Acute Ischemic Stroke(AlS) severity

NIH (National Institutes of Health) Stroke Scale (0~42) + Consciousness(7)
~~> 3 months functional status + Motor(12+facial3)
* Language(5+q2+c2)
+ Mild stroke : NIHSS 0-4 or 0-5
* Moderate stroke : NIHSS <9 or <15 * Brainstem - gaze2/face3
+ Severe stroke : NIHSS ? + Nondominant - neglect?
€T INJEUNVERSTY BUSAN PAK HOSPTAL € N UNVERSTY BUSAN PAK HOSPTAL

| |

www.konesonline.orkr 69



2023
LEZ JHHE A XIS (ARCS) &
CHSH I E 2 HXIZOSts| EHIE 4=

1. General critical care in severe
. AIS patients

AHA/ASA Guideline

Guidelines for the Early Management of Patients With Acute
Ischemic Stroke: 2019 Update to the 2018 Guidelines for the
Early Management of Acute Ischemic Stroke

A Guideline for Healthcare Professionals From the American Heart
Association/American Stroke Association

:_:1 INJE UNIVERSITY BUSAN PAIK HOSPITAL|

| Airway, Breathing, and Oxygenation

1. Airway support and ventilatory assi the Recommendation and COR unchanged
treatment of pati i de d consci from 2013 AIS Guidelines. LOE amended
who have bulbar dysfunction that causes compromise of the airway. to conform with ACC/AHA 2015

Recommendation Classffcation System.

2 i Recommendation and COR unchanged
>3, from 2013 A Guidlnes. LOE amended
- o conform ith ACGIAHA 2015

:_51 INJE UNIVERSITY BUSAN PAIK HOSPITAL,

Neurocritical care airway

« Indications for intubation in the neurocritically ill patients

1. Failure of oxygenation (type 1 respiratory failure) = Sa02 |
2. Failure of ventilation (type 2 respiratory failure) = PaCO2 1
3. Failure to maintain airway

- respiratory arrest !!

I.G'J INJE UNVERSITY BUSAN PAIK HOSPITAL

Failure of ventilation in neurocritical

. ill patients

* Injury to the lower pons or medulla (respiratory center)
+ Elevated ICP (especially in the posterior fossa)
+ Uncontrolled seizures

- unstable central ventilatory drive

LG'J INJE UNIVERSITY BUSAN PAIK HOSPITAL

Failure to maintain airway in
1. neurocritical ill patients

+ Unfavorable oropharyngeal anatomy
+ Severe bulbar dysfunction (brainstem compromise)

« Large-volume aspiration (food, secretions, gastric
contents)

- impaired airway

L:'J INJE UNVERSITY BUSAN PAIK HOSPITAL,

Semiquantitative Assessment of Need

4. for Airway Care

0 Vigorous 0 Vigorous 0 None

1 Moderate 1 Moderate 1 1 pass

2 Weak 2 Weak 2 2 passes
3 None 3 None 3 >3 passes
0 Watery 0 >3h 0 Clear

1 Frothy. 1 23h 1 Tan

2 Thick 2 12h 2 Yellow

3 Tenacious 3 <1h 3 Green

Adapied with permission Fom Coplin WM, Pierson D, Coole KD, Newell DW, Rubenfeld GD. Implicions of extbation
dely inbrainjured piets meeing sandard weaning crera. Am | Respir Crit Care Med. 2000;161/5]:1530-1536.
Copyright © American Thoracic Sciey)
ACS >= 10 “poor airway function”
f_:'j INJE UNIVERSITY BUSAN PAK HOSPITAL
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Blood pressure

—

pertusion levelsnecessary to suppor organ function.

New recommendation.

o

2
Clrically

delivery. ™ No studies have compared diffrent isotonic fluids.

i SO0 <186
‘mmHg and their diastolic BP is <110 mm Hg before IV irinolytc Terapy s
initiated.

See
‘Supplement 1.

2 Tecommendaton eworde for iy
rom 2013 AS Gudeines, 00R
wnchanged. LOE amended to conforn
Wil ACC/HA 2015 Recommendaton
Clssicaon ysten.

See Table XOVinonine Data
Supplement 1 for rgnal wording
SooTales XX

in Tabe 5.

e BP vy 2 Hisths

‘Supplement 1.

l_:',] INJE UNIVERSITY BUSAN PAIK HOSPITAL,

Blood pressure(2)

4. The usefulness of drug-induced hypertension in patients with AIS is not well Recommendation and COR unchanged
eslablished. I from 2013 AIS Guidelines. LOE amended
fo conform vith ACC/AHA 2015
Recommendation Class fication System.
A NS score, days 07
Table 2 Safety outcomes
Induced
SETIN- ol ntervention  p
HYPERTENSION Varizbles goup sowp Value
2019 Conol Swkereamence 000 000 “
Symptomatic CH 000 103 0313
NIHSS 4-18 wo o
No thrombolysis Aatempoardal 000 000) ™
No thrombectomy &7 R
Progressive stroke J Alicause death 000 103 0313
| ICHonfolowap MR 0(00) 5(66) 0m
il l Other sideeffect” 000 8(105) 003

= ot applcable

5

5
Patens (%)

btreitions: N
*Other side ffect headache = , palptaion = 1, and uriarian = 1.

KHOSPITAL|

Temperature

dabigatran,or other thrombin

inhibitorsforthetreatment of patients with AIS i not wel estblished.

[- T

g
Do
1. Sources of i denti Recommendztion and COR unchanged habol
" Id¥ ! . oo, o, 4d0H),
reated,and antpyrtic midicatons shoube administered o ower from 2013 AS Gudeines. LOE amendeg A | f b i
temperature i hyperthermic patients with trke, LD ) confom with ACCIARA 2015 nt|c0ag ula ntS or " o)
Recommendation Classification System. " aro ot el elabiihed. ‘ b | X1
P secondary stroke —
020130l i AustialiaNew | Supplment 1 . p i
ealand, <37°C and >39° ie NCT02042534, NCT02283294). Further clinical trials are needed.
- prevention = | i
2 patints with Y, the beneft ofreatment ithinduce hypothernia i s Reconmendatinreisd fom 2013 S e e 5 0
uncertain. Guidefines.
— - - 1.Fr st patients withan IS intheseting of i ilation, .
To date, studies of in that induction of ‘See Tables XXXl and XXXV in online: Teasonablet nitate oral antcoagulation between 8 and 14 days aterthe s
isk of nfection, i - 1 oxsetf ewrologicalsymplms. :
induc ‘meaning that a for S cannot be definively “ s ek anelyss, o
oxcluded. A lrge phase I el of bypebemia n AS is ogong. ot TIPS B
y Tih NHSS: ) i, G2.6%; P03
e
Fr—
r‘ e
l.‘l'l
Patient with atrial fibrillation and acute TIA or ischaemic stroke
Exclusion o ntracerebral bleeding by CT or MRI
I P . ‘t
T i ] osIton
Mild stroke Moderate stroke Severe stroke
(NIHSS <8) (NIHSS 8-15) (NIHSS 216)
Consider additional clinical factors favouring early | delayed initiation of OAC
: 42 Hoad Positoning R New, Rvised, o Unchanged
L 4 NS - — -
1. Thebenefitof flat e postioning ety afer hosptlzato or stk is: o New recommendan
wncetin.
iy
Ony 1 szable fat posiionatter atoke. | See Table LV in ol Dta Supplment
ous Sk ioal,chstrrandonzed .
Pl :;ujPoST e u 'fmfva'OBe", 1.
el o tial fo
orclovatd head >30°) mainined for 24 hours e rancomizain 2 Diiuton of S scores 90y i
ot ife betweente roups OR, 1.0 [95% 1, 0.92-1.10] P=084).Patets i he i ead oson rop were
l less often able to maintain i 4 hours, but i differ between
the 2 groups. However, HeadPoST enrolled
Edxn lammanec Eclem fasnarragc predominantly 1o benefit from increased
Piirerich Promrvtri accusions. nadditon, th ntiaton of
y 14 hurs), poenaly mising on
v made i et
Start () gy S iter Saysser s der inplient With geartey ke 0T 12
OAC | scweeen st vt ™ ™ This futher

[P SEpam———" re——

Figure 9 Itation or dhera stroke

base on consensus rather than prospective ita.

TS UNVERSTY BUSAN P HOSPTAL

S

I"’ INJE UNIVERSITY BUSAN PAIK HOSPITAL
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Deep Vein Thrombosis Prophylaxis

1.Inir tients wit indi i i Recommendation revised from 2016
pression IPC) i | Rehab Guidelins.
fockings Aer ng 2867 patents n 94 Ste Table Xl n online Data
i nous | Supplement 1
lled withi mobilize to
hycration, i Atoalof 1% of i or ful-dose eparin or
LMWH, but d
y 4 primary DVT occurred n 122 0f 1267 paricipants with
174of 0% 1,051-084;
P=0.001). i
086(95% 0, 0.73-0.99); P
(3,19 versus 1.4%; P=0. FW)\ fcatic gangrene, severe edema,

en0gs tasi ,or grafing, other
5 et i

_ after severe AlS

:_:1 INJE UNIVERSITY BUSAN PAIK HOSPITAL|

2. Management of complication

* Hemorrhagic complication
+ Brain swelling, edema

* Seizure

:_51 INJE UNIVERSITY BUSAN PAIK HOSPITAL,

Hemorrhagic complication

3. Intherise e of CliBs New recommendaton.
10)demonsiraed on MR, reatment with IV ateplase may be associated O
withan ncreased ik o ICH, and the benefits of teatment are uncetan.
Trealmeﬁmii there is the potential for substantial benefit.

MBS are conmon i paens eceving e, oo 165 0 27% 4 o RCT Nswitr | e Table Supplement
beseine MR teefet 1
Tro -1l W
whereas 2 ter lyses and 1
mulicenter sty d oL i i Sard
5 compaed it 5.3 : . v
5% i 1645 n the DS - PA s & The sk
10 (0%

155, o el s <30 s o < 2o e s el

MBS (OR, 1.58 35% C1, 1. IH\A] P=0.0025
Ths, the of N poor outcomes afterV afteplase, buttis unclear
whether of V alteplase

inestaton

- IV Alteplase (COR lIb LOE C-EQ)

I.G'J INJE UNVERSITY BUSAN PAIK HOSPITAL

Management of Symptomatic Intracranial Bleeding
Occurring Within 24 Hours After Administration of

+ Stop alteplase infusion
+ CBC, PT (INR), aPTT, fibrinogen level, and type and cross-match
+ Emergent nonenhanced head CT

« Cryoprecipitate; 10 U infused over 10-30 min (onset in 1 h, peaks
in 1/%1 h); administer additional dose for fibrinogen level of <150
mg

+ Tranexamic acid 1000 mg IV infused over 10 min, followed by 1 g
IV until bleeding is controlled (peak onset in 3 h)

* Hematology and neurosurgery consultations

+ Supportive therapy, including BP management, ICP, CPP. MAP,
temperature, and glucose control

LG'J INJE UNIVERSITY BUSAN PAIK HOSPITAL

Hemorrhagic transformation

00080

infarction - 1 | Isolated petechial staining of infarcted tissue without mass effect
B infarction - 2 | Onfluent patechiae in infarcted tissue without mass effect
Homogeneous high attenuation lesion with minimal mass effect
occupying less than 30% of the infarcted area

Lesion occupying more than 30% of the infarcted area

With definite mass effect

Possible extension of hemorthage into the ventricular space,

C | Parenchymal Hemorrhage - 1

D | Parenchymal Hemorrhage - 2

Aswell as any outside the infracted area
-

Hemorrhagic transformation

1.For patents with AIS and T, ntation orcontnation of antlatelet o Recommendaton eied from 2014
anticoaglation therapy may be considred,depening o the specic clnca | Il G0 | Seaonday Preventon,
scenaro and underying ndication.

Job I st intiaed or continued inpatients wihAS | See Tabl Ll onlne Data Supplement

amm \napmspemwe npen Jabel sty of ISuithen | 1.
49)or T (n=11) with 14 days of onset,
muaw up at 7 days aferchug intion, N HI. O the 23 vith AS who had HT at baselne,
5 demonsirated asymptomatic radiographic progression, and 18 showed nether lnical ar radiograghic pogression.
Ofthe femaiting 27 who did not have HT at baseline, 3 developed asymptomatic HT. ' A retrospective. smke fegistry
ASardHT. T feqency
vascular events, anddealh) att W
those who were not (1.6% versus 11.1%; P=0.041). Nemvamp\a(e\et(n :72) nor anticoagulant (n=28) Ireatmem
after T the oiginal HT or H or
of the clnical i benefits, i Warranted." %!

f_:'j INJE UNIVERSITY BUSAN PAK HOSPITAL
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Session IV. General Management of Acute Ischemic Stroke

i itori re athigh
tisk for developing brain swelling and hemiation. Discussion o care options
and possible outcomes should take place quickly with patients (i possible)

and family or next of kin. Medical professionals and caregivers should I C-E0

1.

making,

interventions or limitations in care.

New recommendation.

Brain swell I See Tables LXIX and LXX in online Data

cerebellar infarction urgical Supplement 1.

effective option for very severe cases; ly i

mortality.* Neverthels [ ity is common, and

about end-of- treatment f dered.

2. Measures to lessen the risk of swelling and close monitoring of the patient Recommendation reworded for brevity
for signs of neurolagical worsening during the firstdays after stroke and consistency from 2013 A

transfer of pati isk for mali i | C-LD Guidelines. LOE revised.

swelling to an insttuton wi i i ' be See Table XCV ncnlne Deta
considered. Supplement 1 for orginal wording,
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Pbt02

TCD S0z
Local CBF
Regional CBF

SctO2 (mins)
©) Microdialysis
02 del

Q
EEG

livi
€ QEEG
EP

ICP
cep

{_Comsier_}—gm

ERSITY BUSAN PAIK HOSPITAL|

{_femote }—f-

ICP - Noninvasive

2\

+ Automated Pupillometry
* Integrate, consistent light source

+ Neurological Pupil index(NPi)
+ Calculated by a proprietary algorithm

L:'.l INJE UNIVERSITY BUSAN PAIK HOSPITAL|

.. Pupillometer(NPi)

By

Table 2 Alstof

Unitof mezswre_ Defintion

Fopl Nelx Sz m The i pupi s e pp 2 e ek f e corsticton, Msnm
et e,
%
byt rasimun .
ety snis
ol cmstiction
Canstriction Velacty mavsec
inanveage oty
e The peakvalue o e velocty dring constricton: this i rgr than the previcas
Constriction Velocity average velocty.
Daton sty mseo Theamatofpupl s oy e corstitn) i by e Gl
ooy
S vabe P sguryaryen
togheacompostesureof pparyesprse e

Figure :Pesk of P s defined fo each single ptient 3¢ the
maximum event o sustined ICP.The ditribution ofpesk ofICP
varieddepending on the pupil NP1 seoreThose patents
‘it normalpupil reaceivit NPi (35, Group 1) had the lowest CP.

INPi(3,Graup )

Pupil Reactivity ssment Scale
[

Abnormal/“Sluggish™
Non-Reactive or Atypical Response

‘Those withane or more occurrences of sboorns
hadsgnifcanty larger of watsined ICP.Group}with
the ighestsustsined ICP,ncudes those ptients who developed
or had occurrences of a nonreactive pupil. Red eror bars indicate
955 Confidence Interval (C1)
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1.Use of gsmatic therapy for patients with cinical deterioration from brain
‘swelling associated with cerebral infarction is reasonable.

Recommendation reworded for clarity
from 2014 Brain Swelling. COR
unchanged. LOE amended to conform
with ACG/AHA 2015 Recommendation
Classfication System.

See Table XCV in online Data
Supplement 1 for orignal wording.

2. Use of brief moderate hyperventilation (P, target, 30-34 mm Hg) is a
reasonable treatment for patients with acute severe neurological decline from lla L0
brain swelling as a bridge to more defnitive therapy.

New recommendation.

3daysef i
gl iference n mocalty 2 Dat on te o

the next few hour ‘The only RCT

See Tables L and XM nlneData
Suppement |

‘-51 INJE UNIVERSITY BUSAN PAIK HOSPITAL |

Brain swelling

=

Recommendation and LOE revised from
2014 Brain Swelling. COR amended

to conform with AGGIARA 2015
Recommendation Classffication System.

See Tablzs LX[X and LXX in online Dete

3 Nﬂalherm\a or barbiturates in the setting of ischemic cerebral or cerebellar
swelling are not recommended.

‘The data on the use of hypothermia and baroiturates for the management of AIS continue to be limited. Such data

incluge only studizs with small numbers of patients and unclzar timing of intervention with raspect to stroke onset. Supplement 1.

Hypothermia use has recenty been shown o have no impact on stroke outcomes in a meta-analysis of € RCTs 2

Further trials are necessary 1o clarify the safety and efficacy of this intervention.

5.1.2. Medical Management (Continued) New, Revised, or Unchanged

Recommendation wording modifisd
from 2013 AIS Guidelines to matsn GOR
Il stratifications. LOE unchanged. COR
amended to conform with ACG/AHA
2015 Recommendation Clessifcation
System.

4, Because of a lack of evidence of efficacy and the potential to increase the risk
of infectious complications, corticosteroids (in conventional or large doses)
should not be administered for the treatment of brain swelling complicating
ischemic stroke.

l-:'l INJE UNIVERSITY BUSAN PAIK HOSPITAL |
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JAMA Neurology | Original Investigation
Outcomes of Hypothermia in Addition to Decompressive
Hemicraniectomy in Treatment

of Malignant Middle Cerebral Artery Stroke
A Randomized Clinical Trial

i Table2. y at14Daysand 12 Manths
@ qu Farticipants, No. Total No. (%) OddsRatio or Hazard Ratio
End Polnt Centrol Hypathermia (85%C1) PValue
At1ed
Daath 3/24(13) 5/26(19) 165(028-1201) a0
Patients ith SAE 7/24(29) 12/2646) 205(056-8.000 2
patlnsith 04 5/26(19) ' 5
IR L] SAE
sl At12mo
(8] cmatsae Death 323(13) 6/25(24) 155 (037-6.42F 54
Patients ith SAE 1023 (43) 20/25 (80) 251(116.5.46 o1

Tiiii¢Tidnnnnn

e

LS'J INJE UNVERSITY BUSAN PAIK HOSPITAL,

A systematic review and meta-analysis

Zhongyun Chen™', Xiaodan Zhang™", Chunyan Liu“*
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Outcomes of therapeutic hypothermia in patients treated with
decompressive craniectomy for malignant Middle cerebral artery infarction:

La', INJE UNIVERSITY BUSAN PAIK HOSPITAL,

1. Although the optimal trigger for decompressive craniectomy is unknown, it

Recommendaion, COR, and LOE

Evidence-Based Guidelines for the Management of Large

Hemispheric Infarction

A Statement for Health Care Professionals from the Neurocritical Care Society and the

‘ German Society for Neuro-Intensive Care and Emergency Medicine

o To achieve the best neurological outcome, we recom-

is reasonable to use a decrease in level of consciousness attributed to brain lla unchanged from 2014 Brain Swelling. mend per['orminc DHC within 2448 h hours of
swelling as selection eriteria. © 1 o herniai

2. In patients <60 years of age who deteriorate nerologically within 48 hours Recommendation revised from 2014 sympmm onset and pm)r 10 any hernt ation sympmms
from brain swelling associated with unil infarctions despite Ia Brin Sweling. (strong  recommendation, moderate  quality  of

i i with dural is .
reasonable. evidence).

3.In patients >60 years of age who deteriorate neurologically within 48 hours iendation revised from 2014 ¢ We recommend a size of 12cem as an absolute
lrom_hram swielling assomale_d with qnllateral‘:ll_llChAjrﬁalrdwns desp'::y N b Brain Swelling minimum for DHC. nger sizes of 14=16 ¢m seem
considered. to be associated with better outcomes (strong recom-

mendation, moderate quality of evidence).
l'.:'.l INJE UNIVERSITY BUSAN PAIK HOSPITAL LG'J INJE UNIVERSITY BUSAN PAIK HOSPITAL
1. Recurrent seizures after stroke should be treated in a manner similar to when Recommendation reworded for clarity

1. Ventriculostomy is recommended in the treatment o obstructive Recommendation revsed from 2014 they occur with other aute neurlogical conitons, and antiseizre dnigs from 2018 AS Gidelnes. COR
hydrocephalus after cerehellar infarction. Concomitant or subsequent Brain Swieling. the basis of unchanged. LO amended o corform
decompressive craniectomy may or may not be necessary on the basis of 1 (L] 0 AR vt ACLAHA 2015 Rcommentaton

N " ¢ " Classiicaion ystem.
factors such as the size of the infarction, neurological condition, degree of Sea Table XCV inonlne Data
brainstem compression, and effectiveness of medical management. Supplement 1 for orignal wording.

2. Decompressive subocipital craniectomy with dural expansion should Recommendztion revised from 2014 2. Prophylactic use of antiseizure drugs is not recommended. Recommendation reworded for carity
be performed in patients with cerebellar infarction causing neurlogical Brain Swelling. from 2013 AS Guidelings. COR and LOE
deterioration from brainstem compression despite maximal medical therapy. | amended to conform with ACGIAHA
When deemed safe and indicated, obstructive hydrocephalus should be C-LD | 2015 Recommendation lassifcation

treated concurrently with ventriculostomy.

‘-51 INJE UNIVERSITY BUSAN PAIK HOSPITAL

Sysem.
See Tabl X0 in e Data
Supplemet 1 for orignalwording.
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Session IV. General Management of Acute Ischemic Stroke

3. Critical care after
 revascularization in AIS patients

+ Acute 1A thrombectomy and thrombolysis

* Rescue stenting

+ Carotid endarterectomy & stenting

LG'J INJE UNIVERSITY BUSAN PAIK HOSPITAL

3.7.5. Blood Pressure Management COR LOE Newi, Revised, or Unchanged
1.In patients who undergo mechanical thrombectomy, it is reasonable to New recommendztion.

‘maintain the BP at <180/105 mm Hg during and for 24 hours after the lla

procedure.
2.In patients who undergo mechanical thrombectomy with successful m New recommendztion.

reperfusion, it might be reasonable to maintain BP at a level <180/105 mm Hg.

l_:',] INJE UNIVERSITY BUSAN PAIK HOSPITAL

@\®

Intensive blood pressure control after endovascular
thrombectomy for acute ischaemic stroke
(ENCHANTED2/MT): a multicentre, open-label, blinded-
endpoint, randomised controlled trial

&

SBP<120mmHg VS 140-180mmHg

Maodified Rankin scale score
O E2 E3 B s mé
Lessintersive

Py bbb Maintensie

J ; [r——— nox%
- [ —

s L “n L

(re406)

D % 0 » 6 P f o w
Propotion of i s sores )
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Outcome in Patients Treated with Intra-arterial
thrombectomy: The optiMAL Blood Pressure control
. (OPTIMAL-BP) Trial

* Intensive SBP <140 mmHg
+ Conventional SBP 140-180 mmHg

+ Stop recruitment
+ Conventional > Intensive

(confidential)

l.:'.l INJE UNIVERSITY BUSAN PAIK HOSPITAL

+ Difficulty in antiplatelet preparation
* High risk of in-stent thrombosis and re-occlusion
+ Option available:
Preprocedural dual antiplatelet loading
Preprocedural high intensity statin
Adjuvant IA tirofiban 0.5~1mg infusion
Adjuvant IV tirofiban 6~24hr infusion
Not using alteplase(?)

‘-51 INJE UNIVERSITY BUSAN PAIK HOSPITAL |

03.424.Epub 2018 Jun 15,

No RCT in stroke
1 RCT in Coronary(ARMYDA-ACS)

Statins reduce mortality and failure to rescue after
carotid artery stenting

Atorvastatin 80mg loadingS 4

PMOID: PMC8584468
PMID: 34768673

JClin Med, 2021 Nov; 10(21): 5147.

Published oriine 2021 Nov 2. doi: 10.3380/cm10215147

Impact of Prior Statin Use on Reperfusion Rate and Stroke Outcomes in Patients
Receiving Endovascular Treatment

‘Sang-Hwa Lee,"2 Min Uk Jang,? Yerim Kim ¢ So Young Park Chulho Kim, 2 Yeo Jin Kim! and Jong-Hee Sohn'2"

'_l"., INJE UNIVERSITY BUSAN PAIK HOSPITAL |
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Low-Dose Tirofiban Improves Functional Outcome in Acute Ischemic
Stroke Patients Treated With Endovascular Thrombectomy

Wenbo Zhac, Ruwen Che, Shuyi Shang, Chuanie W, Chuanhi L, Longfei Wo. ian Chen, Jangang Duzn, Haiging Song,
Honggi Zhang, Feng Ling, Yuping Wang, David Liebeskind, Wuwe Feng ard Xunming i

Efficacy and Safety of Low-Dose Tirofiban for

Acute [ntracrar}lal At'herosc,lem“c 5““95‘5 Adjuvant Tirofiban Injection Through Deployed Solitaire Stent As a
Related Occlusion with Residual Stenosis after  escue Technique After failed Mechanical Thrombectomy in Acute
Endovascular Treatment Stroke

04! Zrngaasinp| g Hor o, MDY, e WoangJeong, MO, Sung Tse Kim, M, Eun-Gy i, MO!

i Wang M, Churli Zhang D |
unbao X MD', i Gi D,

LG'J INJE UNVERSITY BUSAN PAIK HOSPITAL,

Adjuvant IV tirofiban

R

Safety of bridging antiplatelet therapy with the gpllb-lila
inhibitor tirofiban after emergency stenting in stroke
John-Ih Lee, Michael Giiem B, Gebke Gerdes, Bemd Turowski, Marius Kaschner, Bastian Kraus, Hans-Peter Hartung,
Seastin e

Intravenous Tirofiban Infusion After Angioplasty and Stenting in
Intracranial Atherosclerotic Stenosis-Related Stroke &

Byung Hyun Baek, Woong Yoon =, Yun Young Lee, Seul Kee Kim, Joon-Tae Kim and Man Seok Park

Acute Stenting and Concomitant Tirofiban Administration for the
Endovascular Treatment of Acute Ischemic Stroke Related to
Intracranial Artery Dissections: A Single Center Experience and

Systematic Review of the Literature

Gianmarco Bemava, MD & [ Torstein R Meling, MD # Andrea Rosi, MD o .. Karl-Olof Lovblad, MD «
chi, MD, PhD » uthors

:,51 INJE UNIVERSITY BUSAN PAIK HOSPITAL,

+ Loading dose 10microgram/kg for 10 min

. N‘I‘ar:ntenance dose 0.1microgram/kg/min for 6 or 12 or
rs

+ Consider oral antiplatelet overlapping

Another protocol :
04-0.5 mg/h for 24hrs
0.2-0.25 mg/h for 12-24hr

"51 INJE UNVERSITY BUSAN PAIK HOSPITAL

Monitoring of in-stent thrombosis

* Brain imaging (CTA or MRA)
+TCD

+ TCCS (transcranial color-coded sonography)
* Bedside carotid duplex ultrasound

I.S'J INJE UNIVERSITY BUSAN PAIK HOSPITAL

Transcranial color-coded duplex
sonography (TCCS)

+ CBF & ICP evaluation via doppler mode (pulse wave or color)
* Structural evaluation via B-mode M ™

Low frequency probe (2~4MHz) for bone penetration

‘_51 INJE UNIVERSITY BUSAN PAIK HOSPITAL




Session IV. General Management of Acute Ischemic Stroke

TCCS, color Doppler - real ICU

Gy

TCCS, pulse wave doppler

Sy

o= &2 insonationd}
X 20 JuNos ¢
29T

M

* Doppler angle2 2¥%
= 9l

St

In-stent occlusion 6hr after ICA stenting, Lt ICA

Brain death, Rt ICA
;rj INJE UNIVERSITY B
U

Management after Carotid
Endarterectomy & Stenting

+ Cerebral Hyperperfusion syndrome (CHS)

« Symptoms: partial seizure, focal neurologic deficit,
headache, intracerebral hematoma

* Incidence 0.2 to 189 % 100

of CHS / %
g

Cumulative frequency

140 160 180 200 220
Post-operative systolic BP / mmHg
n

233 INJE UNIVERSITY BUSAN PAIK HOSPITAL
]

Cerebral Hyperperfusion syndrome
(CHS)

+ Suggested criteria:

(1) Within 30 days post-CEA

(2) Evidence of hyperperfusion (on TCD, SPECT or CT/MR
perfusion imaging) OR sBP >180 mmHg

(3) Clinical features such as new headache, seizure,
hemiparesis, Glasgow Coma Scale (GCS) < 15 OR
radiological features such as cerebral oedema or ICH

(4) No evidence of new cerebral ischaemia, postoperative
carotid occlusion and metabolic or pharmacologic cause.

N

Thank you
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Role of IV Thrombolysis in the New Era
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Session V. Role of IV Thrombolysis in the New Era of Endovascular Stroke Treatment

Alteplase is better?
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Role of IV Thrombolysis in the New Era of
Endovascular Stroke Treatment
- Alteplase is better?-

Haeundae Paik Hospital
Neurology
Hyung Chan Kim
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351 General Piciles

‘neatment should e Intate 35 Quicky 35 ossii.
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0% o dos ghven s bolu ave 1 minute) i recommented o selcted

enerta cutined I Tabl 81 etormine patent ey,
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patles who can be ealed itin 3. 45 hours of schei troke
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74 o Loe
thrombectomy s beingconsdere.

smalle than one-id of the WCA erory and no visle ignal change on
FLAIR.

IV thrombolysis in AHA/ASA guideline

s thrombOIySis Al AHA/ASA gUideline

36. Other COR LOE

1. It may be reasonable to choose tenecteplase (single IV bolus of 0.25-mg/Kg,
maximum 25 mg) over IV alteplas In patients without contraindications for IV | b
fibrinolysis who are also eligible to undergo mechanical thrombectomy.

2. Tenecteplase administered as a 0.4-mg/kg single IV bolus has not been
proven to be superior or noninferlor to alteplase but might be considered as

analternative to alteplase In patients with minor neurological Impairment and
no major Intracranial occlusion.

Tenecteplase
=

>

etayser 88

Nochangein
doorto-antbotc forsegsis

Nochangein
door-to-puncture for VO
CONCLUSION
T, Ease of TNK administration
(tenectepase) - expedited acute stroke treatment
san Mol eta 2021

Hall et al. Stroke, 2021
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TNK trials Time to treatment with EVT and outcome
- HERMES trial -
+  6RCTs:MRCLEAN, SWIFT PRIME, EXTEND-IA, ESCAPE, REVASCAT, THRACE
«  EVT +Medical therapy(n=634, tPA(83%)) vs. Medical therapy alone(n=653, tPA(87%))
Primary T Number . Time from symptom .
outcome (n) onset ®
Safety  TNK2SB' 12 01,02504mgkgTNK  s3h 0.1 mglkg TNK was the safest D iy
v5.09 mglkq r-tPA Increase in SICH with 0.4 mgfkg TNK as compared to r-tPA frareiors
TEMPO-17 50 0.1 mofkgvs.025mafkg TNK <12 h, NIHSS <5 SICH: 0.1 mg/kg (00%) vs. 025 mafkg TNK (4%) - ;“ E——
Imaging Australian TNK 75 0.1 mg/kgor 025 mgfkg TNK <6 h, NIHSS >4,  Reperfusion at 24 h: 79.3% TNK vs. 55.4% in r-tPA arm P 2% .
vs.09 mgfkg r-tPA no VT -0.004) ¥ g T 5 fa me
Better reperfusion rates with 025 ma/kg TNK vs. 0.1 mg/kg TNK. H i ]
Imaging ATTEST™ 104 025 molkg TNK <ash No difference in % penumbra salvaged: 68% vs. 68% 1. L
v5.09 mglkq r-tPA i 1 - B =
Imaging EXTEND-IATNK part 1 202 025 mg/kg TNK <45hwith VO  Substantial reperfusion at initial angiogram: better with ““m e 11 L R e S R e T
vs.09 mgfkg -tPA TNK, 229% vs. 10% (P=0.04) - - -
Imaging EXTEND-IATNK part2® 300 025 mg/kg TNK <45hwith VO No difference in substantial reperfusion at initial et e e
vs. 0.4 mafkg TNK angiogram: 19.3% vs. 19.3% W0 W W
Clinical  NOR-TEST* 1100 0.4 mgfkg TNK <45 h of symptom No difference in mRS 01 at 90 days: 64% vs. 63% Sl e I N T T
v5.09 mglkq r-tPA onset or after J S— . oxm
oo i = -
stroke symptoms & |5 »e L
Tae e [ R R
§ o s ]
Singh et al. Jos, 2023 Saver et al. JAMA, 2016

Mechanical thrombectomy Mechanical thrombectomy

- 0 to 6 hours from onset -

- Subgroup analysis, Old age -

+  Prestroke mRS scoreof 0 to 1 S ey e
B wm m —-— easnnase o3
+  ICAor M1 occlusion [EE = aEm e
Eowow E
‘Orainal Analysis of mRS Scores at 90 Days. N
+  =18years i posmioneel ety samon® -
f— — p— Cm m m = Sharam 7
. NHSS> 6 - — wwnman oo o -
o zuem snnssm oo o | o D e mpenm o
e e R ey v me oy oz & aumm
+ ASPECTS 26 o oo emoem  m e N
JoPECTS Seors [ - = b
T
) - A s e s
«+  Groin puncture within 6 hrs symptom onset fres ' ! S S S oo 00
e oo e o Lo s == iR
=R s = e
TR = e
Bush et al. PLOS one, 2016 Campbell et al. Stroke, 2016

Mechanical thrombectomy Mechanical thrombectomy

- Very old age - - Distal branch -

+ German registry, > 90 years * SRCTs 0 mpf i =3 i e

« N=203 « N=710 e

+ Concomitant tPA : 58.6% + Concomitant tPA : 45 - 100% haved _BCERENEN
+ ICAOR2.9;Cl16-5.2 bl K 2 £
. proximal MCA occlusions OR 5.0; Cl 3.3-7.4 o 10 2 2 4 % e 7 8 % 10

+  distal MCA occlusions OR 1.2; C10.7-2.1
Unsuceessful

Recanalization
TICT 0-2a (N=47)

Proximal MCA

-1
=

ansas s s anss
LR

Successful
Recanalization

ey I

o 0w ®m W w0 ® © W ® @ 1w

TICI 2b-3 (N=143)

Proporton of patients (%)

Meyer et al. JAMA, 2020

Lemmens et al. Neurology, 2016
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Session V. Role of IV Thrombolysis in the New Era of Endovascular Stroke Treatment

“To tPA or Not to tPA, That Is the Question.” Mecahnical thrombectomy * tPA

«  Pros + Retrospective study
— Recanalization without the need for mechanical thrombectomy + N=250,2012-2013
— May enhance the success of thrombectomy
— May making clot extraction easier and lysing smaller fragment
— May prevent microvascular thrombosis

Table 3 _Treatment details, complications and clincal outcome

X . Fairs it et ety B
— Offers a chance : unable to MT, incomplete recanalization =) (S o CATED =) e
Syt g prcaeit (., 18959 M00E0 01 1@ () sl o
‘median (1GR)

Frt g g pcte e 1802167 126015 <00 st w150 oo

« Cons (i, e 0G8)
Sympomto e ofthunbscony ', M0(IT) 7m0z I (65299 25 e <o

iy X . 290, ey
Limited efficacy in the presence of LVO (8-32%) e e T R ) e e

S5m0
— Produce delay e I T v ™
X i, e G ]

— Potential for hemorrhage Emboks nuthr sl o n ) 6157 ) o 209 30 ot
. Iatrogenic vesel disecton,n (%) 167 403 om 303 103 o030
— No clear clinical benefit or harm Subaracooidl henartage, n (4) 309 sen 0w 104 309 oa
o s, 3] 209 200 o 10a 109 =
Syrpmatc . 00 56 ses) ww 209 san one
ary it 50 18(76) 205 o a0 B0y oass
= T Ty T T L

ctowen.» (40

Limitations
1. Long term functional outcome

2. Selection bias (£ tPA)
3. Heterogeneous patients group

Leslie-Mazwi et al. AINR, 2017

Weber et al. J Neurointerv Surg, 2017

Mecahnical thrombectomy * tPA

Mecahnical thrombectomy * tPA
- DIRECT MT -

- DEVT trial -

« Anterior circulation LVO, NIHSS =2 « Anterior circulation LVO, eligible for IVT
«  N=656 «  N=234(Sample size: 918)

Modfied Rakin Scle Scre Co 01 [: @3 B+ W5 We
Do Ol @2 @3 me WS W6

e S e (s
R v nn B i - )
= y

e —

[ ISR

Alteplase with H H H paens %
Endoviscuar| ™ "
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N-328) Tty G Vit
omiecom sna ot umaes s
) B @ % de o o S sa
Percentage of Patints e
functonl ndependeece”__63(543) 5066) 6080220 1480310274 p for noninferiorty = .003
excls ot wenn w1y ss(ssemn  1MOmRL0  18EBE20
Aepsse win 5
F— e bt soen San o100 1wEBeIsr eIy
Theombeckomy  Thiombeckomy  Messreof - Adjusied ake Saxcotdepeismn 100085 we2 1371098 LBE3R2  L4000260
outcome ey ey et e e
Primnyotcome: modifed Rankin Sl score t 90 days v - -
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0153t ) Bodoen O
2w om0 360 12en) OUCLOTILE)  -026(206w15h
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e
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ooy
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Yang et al. NEJM, 2020 Zietal. JAMA, 2021

Mecahnical thrombectomy * tPA Mecahnical thrombectomy * tPA

- SKIP trial - - MR CLEAN-NO IV -

» Anterior circulation LVO, NIHSS = 6 « Anterior circulation LVO, NIHSS = 2
« N=204 + N=539
+ tPA:0.6mg/kg
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Mecahnical thrombectomy * tPA

- Meta-analysis -

Comimimimimime
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Chen et al. Front. Neurol, 2021

Time of groin puncture

» Randomization to groin puncture time (MT only vs MT+tPA)
Successful non-infer studies
« DEVT:101min/105min (tPA 61min)
« DIRECT MT : 84min / 85min (tPA 59min)

— Failedn ferior stuc

+ SKIP:20min / 22min (tPA 14min, 21.4% groin puncture occurred before
IV tPA)

* MRCLEAN :31min/36min

Mecahnical thrombectomy * tPA
- SWIFT DIRECT -

Mecahnical thrombectomy * tPA
- DIRECT SAFE -

+  Solitaire stent retriever
+ N=408

o B E2 O3 04 @5 me

Intravensous eplase plos
thrombectomy (1=207)

Theambectomy slone
(200,

o Y ) & 10
Proporton of patents (%)
Thrombectomyslone (1-201)  Inavenousaepaseplus  Meaureofefet Adstedefoct  pualet
thrombestomy (n-207) (oseay

N (erpud) (o ocmedan N (mputed) () ormedan
) R
Prmaryocome

MocitedRkinzcle 01) 14570 WO mse ke (166021),

E

Non inferiority margin ~12%

Fischer et al. Lancet, 2022

+ Trevodevice
+ N=293 (Sample size 780)
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Mitchell et al. Lancet, 2022

Take home messages

« Thereis significantly more research evidences on IV tPA compared to TNK

< Of the six recent RCTs, two studies showed that EVT without IV tPA was not
inferior.

+ VT administration increases the risk of any bleeding, it does not appear to
significantly increase the risk of symptomatic ICH.

tPA would be more effective.
— Offers a second chance : unable to MT, incomplete recanalization
— Stroke Center certification, in Korea

« Based on current studies, it is likely that a combination treatment of EVT and IV
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Tenecteplase is better?
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Tenecteplase is better?

Seoul National University Bundang Hospital

Seung Pil Ban

2023 ACRS

v Tenecteplase (Metalyse, TNKase and Elaxim)

* A single-bolus thrombolytic, or clot-busting agent

- an enzyme used as a thrombolytic drug
- approved by the U.S. FDA

: used in mortality reduction associated with acute MI

- recombinant DNA-derived version of naturally occurring t-PA
: 527 amino acid glycoprotein

: constructed with amino acid substitutions at 3 sites (T, N and K)

SNUH®Y #auganesy

2023 ACRS

SNUH® #argaceay

v Tenecteplase (Metalyse, TNKase and Elaxim)

+ Changed the amino acid at position 296-299

In human t-PA In Tenecteplase
- Lysine, Histidine, and - Replaced by 4 alanines
2 arginines + increased resistance to
PAI-1

2023 ACRS

SNUH®Y #auganesy

v Tenecteplase (Metalyse, TNKase and Elaxim)
« Characteristics

- binds to the fibrin component of the thrombus
: converts thrombus-bound plasminogen -> plasmin
=> degrades the fibrin matrix of the thrombus
- higher fibrin specificity
- greater resistance to inactivation by its endogenous inhibitor (PAI-1)
- prolong the half-life

- can be given as a bolus dose than continuous infusion

www.konesonline.or.kr
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2023 ACRS

SNUH®

v Comparisons (Tenecteplase vs. Alteplase)

« Advantages of Alteplase

- extensively studied & used in clinical practice for a longer period of time compared
to Tenecteplase

: larger body of evidence to support its use / better understanding of its potential
benefits & risks

- available in a number of different formulations
: intravenous, intra-arterial, and catheter-directed
=> allows for greater flexibility in its administration

2023 ACRS

SNUH®

v Comparisons (Tenecteplase vs. Alteplase)

« Advantages of Tenecteplase
- longer half-life compared to alteplase

: remains in the bloodstream for a longer time (providing a more sustained effect
in dissolving clots

- more favorable safety profile compared to alteplase
: fewer instances of major bleeding reported in clinical trials
- more effective in reopening occluded blood vessels in certain patients with AIS

2023 ACRS

SNUH® &

v Comparisons (Tenecteplase vs. Alteplase)

« Advan f Ten 1
- preparation of a single bolus
: simpler & less time consuming in an emergency setting

avoid the bolus-infusion delay issue that compromises therapeutic plasma
concentrations of alteplase

: avoidance of ongoing infusions

=> may reduce the need for medical supervision during transfer & improved door
to needle time in hospitals

2023 ACRS

SNUH® &

v Comparisons (Tenecteplase vs. Alteplase)

« Advan f Ten 1
- given as a single, 5-second IV bolus
: requires approximately 2 minutes to mix, prepare, and administer
; Whereas alteplase
-> require preparation of both a bolus syringe containing 10% of the weight-

based dose and an IV pump set up for infusion of the remaining 90% of the
dose over 60 minutes

2023 ACRS

SNUH® &

v High dose tenecteplase

« In Trials of AMI (coronary)
- 0.5 mg/kg dose of Tenecteplase
: improve recanalization significantly prior to PCI

: however, this came at a cost of a higher rate of major adverse events (ex, ICH)
- highest rates of ICH

: aged > 75
- 0.25 mg/kg
: no ICH occurred

=> on going study: 0.25 mg/kg in AMI to PCI

2006, Lancet (ASSENT-4)

2023 ACRS SNUH® #

v Comparisons (Tenecteplase vs. Alteplase in AIS)

* Published studies
- 1 RCT of Tenecteplase

: compared alteplase with Tenecteplase at 3 different doses

-> 0.1, 0.25, and 0.4 mg/kg

: halted early due to funding & recruitment issues

-> low numbers recruited (0.4 mg/kg dose — discontinued after only 19 patients
=> no firm conclusions were possible

2010, Stroke
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2023 ACRS SNUH® 2023 ACRS SNUH® ezsganayn
v Comparisons (Tenecteplase vs. Alteplase in AIS) v Comparisons (Tenecteplase vs. Alteplase in AIS)
¢ Published studies * Published studies
- 2 further Phase II trials
a. An Australian study

- 2 further Phase II trials

b. ATTEST study
: compared alteplase with tenecteplase at 2 different doses

: compared alteplase with tenecteplase 0.25 mg/kg
-> 0.1 and 0.25 mg/kg : patients eligible for IVT presenting within 4.5 h of symptom onset
-> no differences were found between treatments for proportion of penumbra
salvaged and any other imaging or clinical outcome

: patients with AIS presenting within 6 h of symptom onset and specific imaging
(vessel occlusion on CTA and ischemic lesion 220% greater than core lesion on
CT perfusion)

->0.25 mg/kg : superior to lower dose tenecteplase and to alteplase

=> reperfusion of the ischemic lesion, clinical improvement at 24 h, and

2015, Lancet Neurol
excellent recovery at 90 days

2012, NEIM

2023 ACRS 2023 ACRS SNUH®
v Comparisons (Tenecteplase vs. Alteplase in AIS) v Comparisons (Tenecteplase vs. Alteplase in AIS)
« Published studies * Published studies
- Phase III trials - Phase III trials
a. NOR-TEST study

: compared alteplase with tenecteplase 0.4 mg/kg
: patients eligible for IVT presenting within 4.5 h of symptom onset; or those
presenting within 4.5 h of awakening with stroke symptoms and meeting

MRI criteria for eligibility; or those eligible for IVT as a bridging therapy to
mechanical thrombectomy

b. NOR-TEST 2, part A study

in recognition of the confounding issues of mild stroke (NOR-TEST)
: compared alteplase with tenecteplase 0.4 mg/kg
: patients with AIS of minimum severity (defined as NIHSS score >5)

-> The trial was discontinued at interim safety review
-> no difference was found between groups in clinical or safety outcomes

=> 4-fold excess of symptomatic ICH was observed in the tenecteplase arm
(16% tenecteplase versus 4% alteplase)
; 1100 pts recruited => large proportion of stroke mimics (17%), and the
majority of pts had mild stroke (median NIHSS score of 4)

2022, Lancet Neurol

2017, Lancet Neurol

2023 ACRS 2023 ACRS
v Comparisons (Tenecteplase vs. Alteplase in AIS) v Comparisons (Tenecteplase vs. Alteplase in AIS)
« Published studies « Published studies
- EXTEND IA-TNK trial - EXTEND IA-TNK trial part 2
: patients eligible for mechanical thrombectomy within 4.5 h of symptom onset : A follow-up study of EXTEND IA-TNK trial
-> randomized to alteplase or tenecteplase 0.25 mg/kg compared tenecteplase 0.25 mg and 0.4 mg/kg in a similar study design
: primary outcome => no significant differences were found in the radiological primary outcome or
-> reperfusion of = 50% of the vascular territory or absence of the initial other clinical or safety outcomes, inferring that the 0.4 mg/kg offered no
occluding thrombus advantage over the lower 0.25 mg/kg dose in patients eligible for mechanical
=> more patients in the Tenecteplase (22%) than alteplase (10%) group thrombectomy
(adjusted OR 2.6 [1.1-5.9], p = 0.02)
=> no significant differences in patients achieving independent recovery (defined 2020, AMA
as mRS 0-2 at 90 days) or in early neurological improvement between groups
2018, NEIM
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2023 ACRS

SNUH®

v Comparisons (Tenecteplase vs. Alteplase in AIS)

* Published studies
- TASTE-A trial

: compared tenecteplase 0.25 mg/kg with alteplase

: among patients treated in a mobile stroke unit setting (in Melbourne, Australia)
-> superior reperfusion in tenecteplase group

2022, JAMA

2023 ACRS

SNUH®

v Tenecteplase: a non-inferior thrombolytics?
* Routine use of tenecteplase
- Zhong et al.

- routine use of tenecteplase compared with alteplase at 3 stroke centers in New
Zealand

: similar clinical and safety outcomes

2021, Stroke

2023 ACRS

SNUH® &

v Tenecteplase: a non-inferior thrombolytics?

* Routine use of tenecteplase
- Tenecteplase Treatment in Ischemic Stroke (TETRIS) study in France
- routine use of Tenecteplase 0.25 mg/kg withing 270 minutes of LVO-AIS
: Tenecteplase before MT is safe, effective, and achieves a fast recanalization in

everyday practice in patients secondary transferred or directly admitted, in line
with published results

2021, Neurology

2023 ACRS

SNUH® &

v Tenecteplase: a non-inferior thrombolytics?

* Mov: n 1 routine thrombolyti nt of choi
- has been spurred on by the COVID-19 pandemic
: placed unprecedented pressure on emergency departments globally

=> motivating calls for use of tenecteplase over alteplase as an easier and more
quickly administered alternative

2023 ACRS

SNUH® &

v Tenecteplase: a non-inferior thrombolytics?

* ACT trial
- the first large trial comparing Tenecteplase 0.25 mg with alteplase
: 1600 patients randomized within 4.5 h of AIS onset

=> Tenecteplase exhibited an increase in excellent recovery of 2.1% compared
to alteplase, meeting the pre-specified non-inferiority margin
=> no significant differences in any outcome measure

=> large vessel occlusion, a trend towards superiority of tenecteplase was seen

2022, Lancet

2023 ACRS

v’ Current guidelines of tenecteplase in AIS

« Disabling stroke <4.5 h
- The European Stroke Organization guidelines for IVT (2021)

: maintained a recommendation of alteplase over tenecteplase for patients
routinely eligible for IVT

: but, recommended Tenecteplase 0.25 mg/kg over alteplase for patients
receiving bridging IVT prior to mechanical thrombectomy

- 2019 update to the 2018 guidelines for the early management of AIS (AHA/ASA)
: tenecteplase as a suitable alternative to alteplase in the pre-mechanical
thrombectomy population

88
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2023 ACRS

SNUH® ##

2022 KoNES H7|st=C3] SNUH®

( \ s ™
v Conclusions

« Tenecteplase

- Pharmacological properties that suggest potential advantages over alteplase

- The dose of 0.25 mg/kg (to a maximum of 25 mg) has evidence of improved
reperfusion compared to alteplase in selected patients with LVO

- Practical benefits over alteplase I h a n k Yo u I
: ease of administration by single bolus (especially advantageous in the common -

scenario of inter-hospital transfer)

- Guidelines did not recommended tenecteplase over alteplase for general use

: evidences for guidelines (prior to 2022)_3 small phase II & 1 phase III trial
(NOR-TEST) => 0.4 mg/kg dose subsequently abandoned on safety grounds +
larger proportion of minor strokes and stroke mimics

: recent data (ACT trial, 0.25 mg/kg) -> likely strengthen recommendations \
towards tenecteplase ~

www.konesonline.orkr 89
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Primary stenting is feasible for ICAS-
related Large Vessel Occlusions?
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Interventional Neurologist’s perspective: LS (BSHEA LA
Rescue stenting

Endovascular Neurosurgeon'’s perspective: HAT (SE)

Primary stenting

Discussion - all attendees







Session VI. Primary stenting is feasible for ICAS-related Large Vessel Occlusions?

Interventional Neurologist’s perspective:
Rescue stenting

dgs

Background @

KNUH
prepe

Primary stenting is feasible for ICAS-related Identification of ICAS reiated LVO duxing EVT

Large Vessel occlusion? 1. Determine whether a remnant focal stenosis is significant
Interventional Neurologist’s pempecﬁve: Rescue stenﬁng following primary thrombectomy, or spontaneous or intravenous

thrombolysis induced partial recanalization.

« It is significant if the stenotic degree is over 70%. [or]

« It is significant if the reocclusion tendency or flow impairment seen
althrough the stenotic degree is moderate.

Kyungpook National University Hospital
Department of Neurology and Cerebrovascular Center
Yong-Won, Kim

2. To exclude periprocedural complications such as vessel injury or
vasospasm.

Kim YW etal. AINR 2016:37:2072-2078

KNUH@wn2ss 2

Background

Identification of ICAS related LVO during EVT
L. Occlusiontype . L | Atherosclerotic occlusion |
Branching-site occlusion: involvement of bifurcation site
% T ]
o | Fast 1 recanalization ‘
| Follow up angiogram ‘
. : | 2 recanalization ‘
Truncal type occlusion: intact bifurcation and distal branches beyond
occlusion | 1A tirofiban ‘
| Balloon angioplasty + stent ‘
Lee JS et al. Jos 2017;19:143-151
Bak 1 L Nl 016371543150 Kang DH et al. KIR 2019,20:739-748
KNUH@zwzse s KNUH@zszee .
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Institutional Strategy

I Atherosclerotic occlusion

| Fast 1% recanalization

| Follow up angiogram

| 2d recanalization

| 1A tirofiban

| Balloon angioplasty + stent

KNUH@z=os2se

Lee JS etal. Jos 2017;19:143-151
Kang DH et al. KJR 2019;20:739-748

5

Institutional Strategy

| Atherosclerotic occlusion

| Fast 1% recanalization

| 2d recanalization

| 1A tirofiban

|
|
| Follow up angiogram |
|
|
|

| Balloon angioplasty + stent

Lee JS etal. Jos 2017;19:143-151
Kang DH et al. KR 2019;20:739-748

KNUH@zou2se s

Institutional Strategy

Institutional Strategy

| Atherosclerotic occlusion

| Fast 1% recanalization

| Follow up angiogram

| 2% recanalization

| 1A tirofiban

I Balloon angioplasty + stent

KNUH@z=ou2se

Lee JS etal. Jos 2017;19:143-151
Kang DH et al. KJR 2019;20:739-748

7

| Atherosclerotic occlusion

| Fast 1% recanalization

| Follow up angiogram
| 20d recanalization
| 1A GpllIb/Illa inhibitor
| Balloon angioplasty + stent
Lee JS et al. Jos 2017;19:143-151
Kang DH et al. KIR 2019;20:739-748
KNUH@ e s

Background

Goal of ICAS related LVO in EVT
1. Reperfusion by removal of acute thrombosis
2. To prevent reocclusion by thrombosis

Characteristics of ICAS related LVO

1. Highly thrombogenic environment
inflamed atheromatous plaque
atheromatous plaque rupture
endothelial irritations by EVT

KNUH@z=ouzse

BTy

Current Guidelines

Korean Clinical Practice Guidelines
« In general, intr glycoprotein IIb/ITla P ists is not

recommended in patients with acute ischemic stroke (LOE: Ib, GOR:
A). However, intravenous and/or intra-arterial use of glycoprotein
ITb/ITa recep ists can be considered in highly selected
patients who require rescue therapy during mechanical thrombectomy
or emergent angioplasty/stenting, taking into account benefit and risk
(LOE: IV, GOR C).

1Ko etal.J Sroke 2022,24:165-175

KNUH@z=ou=ee 10
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Current Guidelines
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IA tirofiban for ICAS

AHA/ASA Guidelines

¢ The safety and efficacy of IV glycop IIb/II1a inhibi d d
during endovascular stroke treatment are uncertain. (COR 2b, LOE C-LD)

« In patients with severe stenosis (70%-99%) of a major intracranial artery
and actively progressing symptoms or recurrent TIA or stroke
after institution of aspirin and clopidogrel therapy, achi nent of SBP
<140 mm Hg, and high- intensity statin therapy, the usefulness of
angioplasty alone or stent placement to prevent ischemic stroke in the
territory of the stenotic artery is unknown. (COR 2b, LOE C-LD)

« In patients with stroke or TIA attributable to severe stenosis (70%—-99%) of

1

amajor i ] artery, y and ing should not be
performed as an initial treatment, even for patients who were taking an
antithrombotic agent at the time of the stroke or TIA. (COR 3, LOE A)

Keindorger et al. Sroke 2021;52:€364-0467
Powers et al. Stroke 2019;50:6344-e418.

KNUH@z=ou2se

1

Instant R

9 IST NonIST  p
of insituTh and (n=40) (n=92) value
the Role of Low-Dose Intra-Arterial Tirofiban

+ I b 1

67.15£1111  67.54£10.06 0.848
26(65.0%)  46(50.0%)  0.130
14(35.0%) 47 (51.1%)  0.088

Mean age + SD, years
Male

Dong-Hun Kang*<  Yong-Won Kim*® Yang-Ha Hwang® Sung-Pa Park® IVePA
Yong-SunKim® - Seung Kug Baik® Mean baseline NTHSS

score + SD 14554496 17.98+4.62 <0.001
0.187

Lo o g 039034 Occlusion site
Internal carotidartery ~ 8(20.0%) 33 (35.9%)
Middle cerebral artery 27 (67.5%) 51 (55.4%)

Vertebrobasilar artery
mstant reocclusion
during MT

* Definition of underlying ICAS: confirmation of Me;’{“;{f“""' AcT

5(125%)  8(87%)

26 (65.0%) 3(3.3%) <0001

258.12433.26 264.03£23.34  0.156

ICAS 5-7 days after MT on CTA or MRA Risk factors
Hypenensinn 31(77.5%) 61 (66.3%) 0.198
Diabetes 17 (42.5%) 22(23.9%) 0.031
. Hyperlipidemia 17 (425%) 40 (435%) 0917
* Incidence of IST: 30.3% Smoking 20(500%)  18(19.6%) <0.001
Coronary heart disease 5(12.5%) 14 (15.2%) 0.683
Atrial fibrillation 8(20.0%) 56 (60.9%) <0.001
) . . . Asymptomatic ICAS 20 (50.0%)  16(17.4%)  <0.001
* Tirofiban dosage: 0.5~1.0mg, Rate: Iml/min Asymptomatic ECAS 18 (45.0%)  19(20.7%)  0.004
Prior antiplatelet
medication 10 (25.0%) 39 (42.4%) 0.057
Prior oral anticoagulation 1 (2.5%) m (109%)  0.172

* Tirofiban failure: 14.3% (5/35)

Symptomatic ICH

TICI 2b/3 recanalization
‘mRS score 0-2 at

3 months

2.5%

1(2. 0.667
32 (80.0%)

77 (35.7%) 0607

26(65.0%)  54(67.5%)  0.496

Kang DI, Kim YW t . Crtrovse Dis 201437350355
KNUH@zomzs 12

IA tirofiban for ICAS

Now Gofben goup 0159 Trofbon g0 (=59 Feae
Omsevtopuncure e 275 Glo4en 3% o7a-s) o036
. . . Puncture-tofinl angography time 81 (60-10) es@-109 ooss
Local tirofiban infusion for remnant oo e AR P oy
stenosis in large vessel occlusion: tirofiban EssScons N e oo
Aspiaton tombectomy ) BEsM
ASSIST study S e nos00 s@m
Loca fincics 10 10
Yong-Won Kim', Sung-ll Sohn?, Joonsang Yoo*?, Jeong-Ho Hong?, Chang-Hyun Kim", Dong-Hun Kang®, Angioplasty 60102% 0
Yong-Sun Kim®, Seong-Joon Lee”, Ji Man Hong’, Jin Wook Choi®, Yang-Ha Hwang'" and Jin Soo Lee” Immediate reocclusion after first endovascular method 1007.9%) 24 @14%) 0006
. . Oegree ofresidual stencsis prio to rescue eatment (%9 00186 83059 00s6
* Definition of underlying ICAS: Rescue teaments
. . o Locatrofban nfsion nly o s@m <oon
Presence of residual stenosis over 70% S riemr o exiemion 10 A 080
Reocclusion tendency or flow impairment with residual stenosis less than 70% AdpAalon st e st3eg 3619 B
Inacanial balon angoplsty 053 26 0027
ntacranil sening 12003% 50102 o124
. | o ([amans Eam BT e )
+ Incidence of ICAS related LVO: 19.1% (118/619) perp—— R Famnt prr
PHtype | 3(51% 1079
) . PHype2 60102 3619
* Tirofiban dosage: 0.5~2.0mg, Rate: 1ml/min Subsrachnoid hemorthage s002%) o o0
aventiclr hemortage 8300 1am o032
Serious hemorhagic complication® 9(153%) 360% 0068
« Tirofiban failure: 13.6% (8/59) inal infrct volume,mi (ecian, R 308043927 18579-372) 00
mRS 0-2 1 3moniths 196229 31625% o025
Moty 12003%) 1639 o031
Kim YW et o, BMC Ny 202020254 Kim YW et . BMC Neurlogy 202020234
KNUH@wszss 3 KNUH@ws2ss 4
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IA tirofiban for ICAS

A tirofiban/Rescue stenting for ICAS

K@

CLINICAL ARTICLE

TReurosurg 1301046-1656, 2015
Endovascular treatment for emergent large vessel
occlusion due to severe intracranial atherosclerotic
stenosis

Dong-Hun Kang, MD,"“ Woong Yoon, MD, PhD,? Seul Kee Kim, MD, PhD,? Byung Hyun Baek, MD,*
Yun Young Lee, MD,? Yong-Won Kim, MD,* Yong-Sun Kim, MD, PhD;* Yang-Ha Hwang, MD, PhD,*
Joon-Tae Kim, MD, PhD,* and Man Seok Park, MD, PhD*

EVT strategy

| Primary Mechanical Thrombectomy

| Underlying severe ICAS on follow-up angiogram
1 i

Center A Center B
Angioplasty + Stenting Tirofiban i ion (0.5~1.0mg)
¥ 1
| R ion or is aggr N
13 13
| TA Uroki (40000~1 it) I | Rescue BA/Stenting and GPI
KNUH@zowzen

. . Knui
IA tirofiban/Rescue stenting for ICAS %=
Intracranial Angioplasty/Stenting Vs. IA-tirofiban
Variable Center A (n=72) Center B (n = 68) o Value
Site of occlusion, n (%)
Middle cerebral artery 41(56.9) 46 (676) 0192
Internal carotid artery 13 (18.1) 11(16.2) 0768
Basilar artery 18 (25) 11(16.2) 0.198
Median time to procedure, min (IQR) 240 (168.75-357.50) 378.50 (176.50-575) 0.001
Median procedure time, min (IQR) 375 (30.25-47.75) 53(35.5-83.75) <0.001
Median time to reperfusion, min (IQR) 275 (205-399.50) 463 (274-647.75) <0.001
Median baseline NIHSS score (IQR) 11(9-15) 15 (11-20) <0.001
Intracranial ing, n (%) 72(100) 6(88) <0.001
Carotid artery stenting, n (%) 1(14) 4(59) 0199
m-TICI 2b or 3, n (%) 69 (95.8) 64 (94.1) 0713
Parenchymal hemorrhage, n (%) 342 1(15) 0620
Subarachnoid hemorrhage, n (%) 707) 1(15) 0.063
Symptomatic hemorrhage, n (%) 1(14) 0 1
mRS score 0-2 at 3 mos, n (%) 41(56.9) 43(63.2 0448
Mortality, n (%) 707) 4(59) 0534
Kang DH, Yoon W, et al. JNS 2019;130:1949-1956.
KNUH@zwou=sy 16
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Q KNuH . Q
Long-term outcomes of tirofiban ket () Long-term outcomes of tirofiban
Clinical and radiological outcomes Comparison of early and delayed outcomes
Primary Outcome Patients (n = 115) 7 -
Techemic stroke within 30 days 32e%) Trial Treatment Method 30-Day Event Rate 1-Year Event Rate u;?.:;s:;::‘
Transient ischemic attack within 30 days 0(0.0%) _ IA tirofiban, aspirin, 3.5% (95% Cl, 9.2% (95% Cl,
Stroke-related death 1(0.9%) Current study (1 = 115) clopidogrel, atorvastatin 35-24.9%) 8.0-18.6%) 25.0% (14/56)
Secondary Outcome xvfiéz‘ﬁz]m{ 1cas, aspirin, statin N/A 23% (95% I, 15-30%)  N/A
: SAMMPRIS [17],§ (medical aspirin, clopidogrel, 122% (95% CI,
%fz:z?;f:;l‘::ﬁy;&diob:;z:d 30 days g gg; arm, n = 227) rosuvastatin 5.8% (95% Cl, 3.4-9.7%) 84-17.6%) N/A
. " Sl vissIT [18], ! aspirin, clopidogrel, 9.4% (95% CI, 15.1% (95% CI, N/A
Any stroke outside of treated artery 0(0.0%) (medical arm, n = 53) atorvastatin 3.0-20.7%) 67-27.6%)
Symptomatic brain hemorrhage 0(0.0%) SAMMPRIS [17], § Wingspan stenting, 14.7% (95% CI, 20.0% (95% CI, N/A
Non-stroke-related death 11 (9.6%) (WS arm, n = 224) clopidogrel, rosuva 10.7-20.1%) 15.2-26.0%)
" . VISSIT [18], ! Wingspan stenting, a 24.1% (95% CI, 36.2% (95% CI,
Radiological Outcome (WS arm, n = 58) clopidogrel, atorvastat 13.9-37.2%) 24.0-49.9%) 294% (10/34)
i is withi : - 91,1 (1= 159) Wingspan stenting, as 17.6% (18/102,
Change in stenosis within 7 days Patients (1 = 115) WEAVE [19], ¥ (1 = 15 gspan stenting, asp 2.6% (WEAVE) $.5% (WOVEN) 2
Stationary 99 (86.1%) JWOVEN [20],** (1=129)  clopidogrel, statin WOVEN)
Progression including reocclusion 16 (13.9%)
Reocclusion 14(122%)  Sym:3, Asym:11
Long-term change in stenosis Patients (1 = 56)
Stationary 42 (75.0%)
Progression including reocclusion 14 (25.0%)
Reocclusion 3(5.4%) Sym:1, Asym:2
Choi Wkl Brin S 2022121089 Choi Wl Brin S 2022121089
KNUH@ouzss 7 KNUH@wwzss 8

KNUH
Summary @ | Summary
| Emergent Intracranial Large Vessel Occlusion | Advantage of rescue stenting in ICAS related LVO
3
| Primary Mechanical Thrombectomy | »  To avoid unnecessary intracranial stenting
i 13
| Recanalization failure | | R ization with residual i *  Role of IA tirofiban as a rescue strategy
i High rate of maintenance of reperfusion
| or . i | (EVT: 85-89%, Within 1 week: 87.8%, Beyond 1 month: 94.6%)
| Repetitive MT | Low hemorrhagic complication rate
L High concentration of thrombolytic agents to the target
—‘ TA GPI infusion |
1 Lower doses than systemic administration
| Rescue BA/Stenting and GPI | | Reperfusion | Lower risk of vessel wall injury and in-stent thrombosis
1 1
| End of ERT procedure |
KNUH@zwzse 19 KNUH@zwszse £




Session VI. Primary stenting is feasible for ICAS-related Large Vessel Occlusions?

Endovascular Neurosurgeon'’s perspective:
Primary stenting

M dAXI

o |

S E

&

(KoNES i

L -9 I
/) ‘4

,, MCA Occlusion,
1 . . % || Similar, Not Same, It's Different
e R P (
Lo L !
Endovascular Neurosurgeon's Perspective:

Primary stenting (Stent First, in ICAS-LVO) ”? S
#1CAS-LvO #Well Selected #FRESH #solitaire #without EVT, BAP x ‘
LR

Neurosurgery, Stroke Center, YUMC, Daegu, S. Korea

—

(R REILINZORIS
EMaus
T

A\

Atherosclerosis, is an infammatory disease Mechanisms of stroke, ICAD

A&
{ v / Thromboembolic ? (In situ, ~ Jes
ey (rare) but EVT Travell}

= 2| Rupture of the fibrous cap, .
Fatty-Streak Formation can rapidly lead to thrombosis Artery-to-artery embolism
o P — (common)

Hemodynamic impair
(rare) but EVT

Branch atheromatous ds
(common)

Formation of an Advanced, Complicated Lesion Unstable Fibrous Plaques
N Engl J Med . 1999 Jan 14340(2):115-26. doi: 10.1056/NEJM199901143400207.

Journal of Stroke 2014;16/(1)27-35. Published online: January 31, 2014
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EVT Outcomes of ICAS-LVO

Table . PatientPoplationand Stady Desgnof Inchded Arcles

To.oftor- | %0450 6ot hteior
. utbor Yar  NoofASO | ICASO  AvorgAINO | Popaon | Cicdaon | StyDesign | RiscofBias (S)
Rewew, Meta Kamgeta® am @ ® FE) oren % | Relusectve 7
singlecenter
2019 (2014-2018) o w5 & W wx wm e e s
singlecenter
Yoonetal® 05 “ 132 B Korea 8% Retrospective, 5
singlecenter
Alkasabetar 26 k] 165 3% United States % Retrosective, )
singlecenter
Jadta? an a @ £ G 0% | Pogedie 7
multionter
Leeeta® an 1 a u o o | Retogectie 7
g citer
Baketa Y % ) 8% foea | 0% | et 8
sgecater
Faetal D ® El 2% hina o | Retogecie 5
singlecenter
Leeeta s 0 2 100% forea 0% | Retospecie, 8
multicenter
Temgeta® a8 9 5% % Hong Kong &% | Retospectie, 6
singecater
Tangeta 218 % B 4% Chira 0% | Reospecte, 5
single-center

Stroke . 2019 JunS0(6):1460-1466. doi: 10.1161/STROKEAHA.119.024889. Epub 2019 May 14

#1, EVT Outcomes of

ICAS-LVO_vs Non-ICAS LVO

Table2. Clinical Fealllm and Risk Factors of ICAS-0 Versus Nor

ReVi ew, M eta 1CAS-D Hon-{CAS-0 OR (9% C1) Pvalue FP
,{l{lﬂ' 704% 518% 18414500 234 <0001 28%
2019 (2014-201 Hypertension” 714% 631% 146(110t7.93) 0009 713
Dizbetes melius* 1% 22.5% 1.68(1291 2.20) <0001 130!
164% 541% 02000131 0.31) <0001 485%
Coronary artery disease; 121% 167% 046(04217.49) 046 491%
Dyslipidemia™ 36.0% 266% 1.94(10403.62) 0.037 69.5%
Smoking™ 45% 218% 2111400 3.17) <0001 £856%
ICA occlusion 2773% 35.4% 0.72(044107.17) 019 £83%
MCAocclusion 67.7% 61.8% 1.17(067 0 2.04) 059 18%
IV ihrombolysis 0.7% 3.8% 0.89(0561 1.42) 049 ELT%
Mean anc mean diferenfIHRATT
Age [years) ‘ 637 ‘ 672 ‘ -317 (-4£8to 1.6/ ‘ <0001 B4%
wlelss | us | om0 omcso-ss | o 4%
ICA Incicates Intemal caroid artery; (CAS-U, Mtacranial athercsclerosis—related occiusion; IV, Intravenous; MCA, middlz cerebral artery; NI
Insitutes of Health Siroke Severtty Sale; and OR, odds ratio.

P Stroke . 2019 Jun;30(61:1460-1466. doi: 10.1161/STROKEAHA.119.024889. Epub 2019 May 14

#1, EVT Outcomes of

ICAS-LVO vs Non-ICAS LVO

e " . Dy v

=iy t .

om0 14 00, L0 S 00 .

#1, EVT Outcomes of

ICAS-LVO vs Non-ICAS LVO

Table 3. Summary of Meta-Analysis Outcomes of Thrombectomy in ICAS-0 Versus Non-ICAS-0

e 1CAS-0 Non-ICAS-0 OR(95% Cl PValue
Similar Results | A (' ")
reocelusion* 36.9% 2T% 23.7(6.96-80.7) <0001
-mTICI2b/3 z =
Rescue with balloon angioplasty 90% 13% 949 (411-219) <0001
=sICH done’
-m RS Rescue with intracranial 37.8% 26% 149(7.64-292) <0.001
B ‘stenti
-Mortality —
Final mTICI 20/3 815% 84.3% 067(0.38-1.27) 022
Symplomtic intracranial 55% 81% 0.79(0.50-1.25) 031
hemorthage
MRS score of 0-2 at 90 d 498% A7.9% 1.16(0.85-1.58) 034
Mortalty at 90 d 202% 18.0% 0.94(0.64-1.39) 076
Venand | BasineNEss | | w5 |
Puncture-to-reperfusion (lﬂin)'h 808 555 +21.3(11.3-313) ‘ <0.001 ‘
[ w4 swareron | om |
ICAS indicates intracranial atherosclerosis-related occlusion; mRS, modified Rankin Scale; mTICI, modified Thrombolysis in Cerebral Infarct
ratio.
*P<0.05. Stroke . 2019 Jun;50(6):1460-1466. doi: 10.1161/STROKEAHA.119.024889. Epub 2019 May 14.

#2, EVT Outcomes of
ICAS-LVO vs Non-ICAS LVO

Review, Meta, 2021 (-2020)

Table 1
Characteristcs of the ineluded studies.

W Rescue treatment
Author Ver  Poplaion  Deign  SmpleSie o) ofACH  ———————  ReueStntingType  NOS sore
IAS0 NonICASO
Dobrockyetal 2019 Swigeland R 53 “m o 100% % 0 Wingspan9 7
Xience Xpediion:
Alfasbetal 2017 UnitedStates R n NA NA 0% NA Wingspan30 6
Enterprive2
Kangetal 008 Korea 4 140 H3%  793%  10%  68% NA 3
Leeetal 207 Korea R 62 74% 0 867% 0 Wingspan:® 7
Wuetal 209 Chim v 13 B6%  100% 0% 0 Apollos1 s
Soltares
Fanetal 209 Chima ® 4 164% 0 9% 4% Balloon expansion9 6
Solitire9
Othersents 1§
Kimetal 206 Canala R 51 1% 0 684%  108% NA 7
Yoonetal 15 Korea R 172 S06%  6l4%  9%50% 0 Wingspan24 6
Jaetal 008 Chima 4 140 71% 100%  54%  22% Soltire 11 7
Ot stents)
hangetal 219 Chim R 13 195% 0 600%  26% NA s

Abbreviations: ICAS, intracranial atheroscleross; , prospective; R, retuospective; IV, intravenous; ACA, anterior crculation stroke; NOS, Newcastle Ottaiwa Scale
¥ Defined as treatment with intracranial angioplasty and/or stenting.
Rescue therapy (Stent retriever detachment, Other stents, Balloon expansion, Intra< memi thrombolysis).
as ot for Jusion sie but for  stenosis

EVT Qutcomes of

ICAS-LVO vs Non ICAS LVO
T el e Sl eampny

Resulrs: Ten studies were included with a total of 1639 patients, of which 450 (27.5 %) were in the ICAS-O group
treated with intracranial angioplasty and/or stenting, and 1189 (72.5 %) were in the Non ICAS-O group. Overall,
intracranial angioplasty and/or stenting did not improve the recanalization rate (OR, 0.67 [0.26-1.76]; p =
0.419) or favorable functional outcome (OR, 1.01 [0.64-1.58]; p = 0.97) in patients with underlying ICAS-O, and
the risk of sICH (OR, 0.99 [0.59-1.68]; p = 0.983) and mortality (OR, 1.26 [0.87-1.83]; p = 0.225) did not
significantly differ between ICAS-O and Non ICAS-O.

Conclusions: From these observational study results, rescue intracranial angioplasty and/or stenting seems safe in
patients with emergent LAO after attempted thrombectomy, but further rigorous studies are warranted to
confirm its efficacy.

W T TR O -
Fenns 010 HEEE 0 017 145 108K Fanets 2019 s oW - 13 DR3ST 100%
K 216 I o o Kmetal 216 w0 ow 020 (006100 54%
Yened 215 IR 82 505 W7h Yoonetal 015 x a0 8w = 265 (126548 126%
Jacd 28 HP I a1 Jactal 218 R 185 DAL 3N] 126%
Dargea 9 B % Tom —e— 0 0249 5% Zegetal 218 » 5 3 e 07 (035148 122%
Rudondlctsvode My %0 = 120 087 189 000% nmefsmetd w9 18 B
w —
ety e 15,0008 4032 iecomes | <88%,¢ 2078 2001

o 1z oW 001 01 1 0

mRS 0~2

o 06159 um|




Session VI. Primary stenting is feasible for ICAS-related Large Vessel Occlusions?

First Angioplasty with/without Stent

Cause of Reocclusion vs EVT & Rescue Stent

CONCLUSION EVT outcome of ICAS-LVO:
with unique risk factors (52 7I%| 1 9lCh
| technical challenge for EVT (EVTZ O{HC})
need, ia glycoprotein IIb/llla inhibitor, Balloon AP, intracranial stenting
v iNIHSS7H B £20 £ £7-611, ia tirofiban, BAP, StentingS 2 S1Al 4 S H|xst
ZIE JtMSiCt.
v W7 EVTE St=R0| BREIUST| 2 ACt2| EVTE Ot %2 H?
, CI2 YHOo = X|2sle X0| E2X| &2

Fibrous cap disruption
Intraplaque hemorrhage
t Subintimal dissecti

Stroke . 2010 May1(5}938-47. doi: 10.1161/STROKEAHA109 576793,

Yang ST 269 862 (232) 460128 19763 0562 11561 Luo MT 52 808 (42) 4040Q1) 9606 BB 1540
(2018) 2020
14 g 33 7838 (26) 69723 913  913) 910 @017- pp 4 854 (35) 56123 73@) 4841 002 (1)
2016 b 2019)

Score on Modifed Rankin Scale
R e ————_——_ ] ]
[=X1=-NI-EN"EN FN EN 1)

stz

ASOvI 12

A L MCAO with good leptomeningeal collateral

In, Acute anterior large-vessel occlusion d/t atherosclerotic disease MT: Stent retrievers and/or contact aspiration

ST: Stent retriever thrombectomy as first-line therapy DA: direct angioplasty (Gagetway™) and/or (Neuroform EZw)
AS: Angioplasty and/or stenting DA: shorten procedure time, s ICH, hospital stay

3 times balloon angioplasty (Gateway™) and recue stent (Soltaire™) due to: angioplasty, lesser difficult and lesser complications than MT

Good fxnal outcome a primary angioplasty therapy (OR, 0.27: 95% CI: 0.08-0.90)
a small baseline infarction (OR 0.36: 95% CI: 0.16-0.82)
Poor outcome a old age, severe neurological deficits, high glcose
Interv Neuroradiol . 2018 Aug;24(4):412-420. doi: 10.1177/1591019918763380

Clin Neuroradiol . 2021 Sep;31(3833-841. do’: 10.1007/500062-020-00934-x

I O L
Zhang MT+RS 182 945(172)  71(13) 486(86) S08(°0) 16429 184(32) 58(10) Resu Its
2022
(22001197) DA 39 10039)Y 128(5)2  564(22) 26(1) 162(6)  27(1) .
[ [nici23 ] sicH | Mortalty | _mRs |
MT 175 909 (159) 434(76) 0 432(70) 451 (73) 142(23) 256(44) 47(8)
EVT & Recue 815 55 202 49.8
with highly suspected ICAS-LVO : First Balloon (?7?), (rescue) Stent - = .
Angioplasty 88.1 39 6.3 61.6
MT: First-line mechanical thrombectomy, RS: Rescue angioplasty/stentingmss . 3 8
DA: Direct Angioplasty/Stent without MT , WIth/WIthOUt Stent
MT: First-line mechanical thrombectomy o . _
2 Only balloon angioplasty is not enough . CONCLUSION of AP With/WithOUt Stenting
%) Up to 100% improvement with Stent B -

v lesser difficulty, complications
v good functional outcome 222

4 May be less likely to ICAS-LVO, FPR result was good, repetitive EVT was performed-without-angioplasty/stent- -

CONCLUSION,
In highly suspected ICAS_LVO, DA is an effective option,
It reflects primary stent may be a good treatment modality

*: Neuroradiology . 2022 Aug64(8}1627-1638. doi: 10.1007/500234-022-02933-. Epub 2022 Mar 29,
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First Stent vs EVT & Rescue stent

O R
k] 904 (

Kim M 6604 110(8) 354026  410)
2021
(012 pgp 30 933 8004 0"  167() 0(0)"
2018) 1)
-
1
H
H

N

DSP: who met all the following criteria, judged as ICAS-related ALVO

MT: mechanical thrombectomy with/without rescue stenting with rescue balloon angiplasty
DSP: direct stent placement (Enterprise ™) with/without pre/post-balloon angioplasty,
1) DSP: favorable outcome without increased s ICH and mortality
; simple one-step procedure without a complex strategy
i well selected patients
Clin Neuroradiol . 2021 Sep31(3/833-841. doi: 10.1007/500062-020-00934-1

FRESH
First Stent without Retriever

confirm, distal flow, no ICH
ia tirofiban

Stent deployment

Inclusion, Embolic/ ICAS, Frist FRESH report (Solitaire™ )
All, highly suspected ICAS-LVO
SRT: Stent retriever thrombectomy with Rescue/ FRESH: First stenting without retrieval
"VFRESH, significantly short procedure time. lower s ICH/ Mortality
% FRESH, higher successful recanalization
% FRESH, dependent predictor for favorable functional outcome
; due to short procedure time, minimal vessel injury
FRESH : ia tirofiban infusion with good antergrade flow after stent deployment without SRT then detachment

J Neurosurg . 2021 Jan 291-9. doi: 103171/20208INS202504

O e e
32

Kim* SRT 875 (28) 406(13)  156(5) 188 (6)
2022
(017 fRESH® 30 100 (30) » 933282 0(0) 0(0)
2019)
S FRESH: I n.ﬂ?scmmlmm

Troatmant gro

[
Percentageaf patents

All, highly suspected ICAS-LVO Solitairem
"),s ICH was significantly lower in the FRESH group
2), favorable functional outcomes were significantly good
%), FRESH, independent predictor for favorable functional outcome
; due to short procedure time, minimal vessel injury
FRESH, might be an effective and safe alternative option for ICAS-LVO

Clin Neurol Neurosurg . 2022 Nov;222:107464. doi: 10.1016/jclineur0 2022.107464,

Results (AP, STENT first vs EVT)

sy 14,2021 ——— AR sy 2 — 169]131,469)
sy 15,200 e OMHUOT sy 15200 190[014 411
sy 16,2021 e QMREIM T A 111189,410
sy 17,2018 B 0RI0BMI Sy - 025[0.151]
TICI2b/3  Shem " Guois asem e wpmzg S ICH
sy 2,222 e 2uBBON swA2 . S071191.622
REModel - O3[1,045 | REMogel - 145[025,269
[Sasmsnssns] SRR
44 2 01234 20428 5276 10
s Rato ogscak) s Rt g scak)
Author LogoRI 8% CY  Autor LogloR) 98% €]
sy 142021 —_— 169MN468  shoy 4 2021 —— | 20RN0%
i sy 15,2020 —— 0NN sy 1520 —a— 1 0m[146,019) o
Mortahty sy 16,2021 e 20T0R4% shoy 0201 —— 152{253,0) mRS 0~2
sy 17,2010 —— 0[05020] sy 17,2010 W7
016,222 —_—— 197005400 shay 16,2022 0B 0%
sy 20,2022 e 25045 sy 2 —_— 3021482147
Relodel - 1403190 |Rebode - 110118 052

T
5 45 3 45 0 18
0dtsRato (ogscae)

T
42 01234556
0dds Raofogscle)

Sterdara

Results (AP, STENT first vs EVT)

Odds Ratio

° A Author LoglOR] [85% 1]
@ sty 14,2021 — 201[371,032)
sty 15,200 ] 2831146, 0.1
sty 16,2021 —— 152(263,052)
3 study 17,2018 e Q93171 0.15]
sty 18,2022 —— 038[108, 032
g study 20, 2022 ———t -302[462.142)
RE Model - A19[185,052)
H .
a " | . . | [ e e
3 B s B s 5 45 8 45 0 15
0o g cak)
Log Oats Rato

100 OHet-IE2HARI= St




Session VI. Primary stenting is feasible for ICAS-related Large Vessel Occlusions?

o
( 'Log[OR] [95% C1] )
sy 15220 - onuol  stsam e s
sy, 2018 ca o omlomiE s e as0% 151
TIC2D/3 wewe & swom st omasam S ICH
Reods - 001103400 | REMode - npoz i
e e
53522 08 06 2 206 08 22 3 5
oot ato opsca) ot Rato g scae)
hator LogORIBSACT  Autor LogloRI 3% 1
Mortality suty 152020 -— 00217 syt 2020 oo, 09 mRS 0~2
- . omomz wanme  ——  eoumon OR <0.63
suyt0, 202 oA s 22 —a— omumon [+107,-0.19]
RE Mode! - 069004, 1.75) RE Model ———— 063[1.07,019
e e
208 04 16 28 4 2 a4 0e 0z 0t 1
ot Rato o k) 0t ato ogscal)

#24. $74% gy
Results mRS (STENT first vs EVT)
Risk Ratio
Author Log[OR] [95% CI]
study 15, 2020 —_— 063148, 0.19]
g
study 17, 2018 —_— 083[1.71,-0.15]
° study 18, 2022 — 038109, 0.37]
RE Model ——————— 0.83[-1.07,-0.1¢]
\ L B v e
B . . — 2 4 08 02 04 <
18; d 2 L Ccds Ratio (log scale)
oot

Results

EVT & Recue 815 55
Angioplasty 88.1 39 63
with/without Stent

Stent, First 97.8 @ 0 5.6

CONCLUSION of Stenting, First in ICAS-LVO
v well selected patients
v simple

v short procedure time, lesser vessel injury
v [I12 Q912 gignp

L= HA2

—m

61.6

se.oﬁ

el ('
3 p\ ; _ @ RS 49.8

¢ | AP, mRS 61.6

ICAS-LVO (Atherosclerotic in situ thrombosis, hemodynamlc impairment)

v Cracking; Stretching and Maintaining radial force on the plague,
could be a treatment option rather than EVT
v via Primary stenting (without Balloon AP)

Conclusion

* First Stent (FRESH Technique)
— Well selected cases, in ICAS-LVO
- Easy, Simple, Fast, Safe
* with good recanalization
+ without additional complications
- Good clinical outcomes

/ Feasible solution in ICAS-LVO

Thanks, FRESH

Members in YUMC, Not Fresh OTL...
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Baxter
Floseal

HEMOSTATIC MATRIX

FAST & EASY TO USE™

KO-AS19-210002
1. Floseal hemostatic matrix = bS]

(https://nedrug.mfds.go.kr) 2|
2. Tack Scott M., et al. "Real static matrices in cardiac

sia 28.6 (2014): 1558-1565
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Injectable calcium channel blocker

- ° ° ® .
51 CHO|0I MAF R FALSI AL Perdlplne Inj.

Daiichi-Sankyo AM2A| 7 SX|252! 26 Oleol4 MEIRIHE S 155 Tel, 02-3453-3300 (Nicardipine HCI)

[ HTZX ] Acute stoke BXt| BP ZHA| Nicardipine2t Labetalol®| R&4 H|w

[HPOHA ] SEE DHU0| Lloks HUSE, XFUSIEE, SHEHETEOR SSH0| L3 184 Z2h MRS O 2 2 Nicardipine 26%, Labetalol 28% & 543 52
[ 4 | Prospective, pseudo-randomized2 47|

Reference 1.Liu-DeRyke X, et al, Neurocrit Care, 2013;19(1):41-47.

SOIHECIH® FAH(LIFI2CIHEMH)10mg/10mL [HEAE Y 2] 0] o 1mL & RaYE : U7IZCHGMA(P)-1mg, H7HHISH) : FAKES, 7|EHEIIX < @i, D-ASHIE [85 8] +EA 0|41 IFHA|, SFY THUS [BY-8| 1. +34
O|4IBRto| LFHMR: 0] A2 MIMHFARY E= 5% REYFAMOZ SIMGIN, FALIFIEZOHORZA 0.01~0.02%(0.1~0.2mg/1m) SAS FHYFSAR. 2. ST NHAS: 0] AS M|MAFARY E= 5% LEGFAUOR 5M5H0,
GHUFIZEHOZM 0.01~0.02%(0.1~0.2mg/1ml) SAS BAHYFSHIAIR, [ArB4C] FoAR] [Z1] NYEFAKE= 87| HHA| QIO EYE FAES 22T 4+ OO £35|, 0210], LeofAk= FOFULE 2) 0| 42 HEH F47|9| &% A HES
2712 FIHLIL0] L 0f Q= BRI £0451= ZR0l=, 715 HS0| 7HsH O|ZAIM0|A] 2419 2121 710|=21012 HZEGHHA, E S 20| JEIS S75| BUESID SO0fRiULE [371]1)0] 2 X THE T5|=2M2[HA 20 U2lE Ei= 1RI50| 7120
|

e
QU= SR S YHRTOZM, N0 UESUHHAL - SELUHA, HHFYHMINDS, MEUH7IHY 90mmHgDI2h, Helda3Tt Q= SRt 3)SHHRTOZM WHEIS| HEj7 FFE0f QX S50 ST GNER HUSUTFAS 8X} (01247]
SAYTH= HTMABT S7HECH= UM 2 USLICH [0IEES] (1) SCHS 0[4EHS - KAASE(0.1~5% 0|2 : KAASSO| LIEI 4 UOD 2 0]40] HAR= A2 £0I1S SA[5H1L MY RRIS FBLC - BT, 352242 0.1% 0|2 :

2 3
T4E, SSHU0| LIRS 2 USLICH - FHSEIE 2F) : HA0IM 2 FAHZ X2 U2 HeSY Le 8 5 1% 0|07 HHE U £2 A4S HEIITHE B07t UBLIC [MEWH] A2-H2(1~30°0) 22 [ZHE] HECTFAY 10mg : 10mL/HE
x 1022 [MZ#] SOLOAE] [TOH2d] SH=CH00MMT A SN HEARY] 2019.11.04

XE HEE QO URo| MEQILICE WREA Z|M HZE {7 AFSI0|LE XEAISHARES HA EH|0|X|(www.daiichisankyo.co. kLt 2/FZ ORI nedrug.mfds.go.kn2| AUE HES A5l FHAIL.
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