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Past, present & future

Review of recent RCTs regarding IA thrombectomy from 2015’s five JIEEy AER
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Acute ischemic stroke treatment focused on IV
thrombolysis: Past, present and future
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Thrombolysis offers the simplest and most direct treatment for acute ischemic stroke. The efficacy of intravenous (IV)
thrombolysis using a recombinant tissue plasminogen activator (t—PA) for acute ischemic stroke patients has been well
established. However, a tight time window allows a minority of stroke patients to receive IV t—PA, and low recanalization rates of
large intracranial artery occlusions limit the efficacy of IV t—PA. Shortening of the time of door to treatment plays a very important
role to enhance the efficacy of acute reperfusion therapy including IV n—PA and endovascular therapy, and as a conseguence,
it could contribute to improve the entire stroke outcomes due to an increase of acute reperfusion therapy—eligible patients. Here,
the historical background of thrombolytic therapy in clinical trials and the different agents in previous as well as current use are
reviewed. Additionally, the management protocol and future perspectives of IV thrombolysis are discussed.
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Review of recent RCTs

regarding IA thrombectomy
from five trials after 2015 to DAWN/DEFUSE-III

Department of Neurosurgery, Uijeongbu St. Mary’s Hospital,
The Catholic University of Korea
Young Woo Kim
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THE CATHOLIC UNIV. OF KOREA UUEONGBU ST. MARY'S HOSPITAL

Evidence for Mechanical Thrombectomy
(2013)

Endovascular Treatment for Acute Ischemic

» SYNTHESIS Expansion (Mar, 2013)

e NEW ENGLAND
JOURNAL of MEDICINE

> IMS III (Mar, 2013)

Endorascular Therapy afe Inzavenous ¢PA versus 24 Alone
for Sroke

» MR RESCUE (Mar, 2013)

ATrial of Imaging Selection and
Endovascular Treatment for Ischemic Stroke

16

Endovascular Treatment for Acute Ischemic
Stroke

| SYHTENSIS Expansion |

The NEW ENGLAND JOURNAL of MEDICINE

Endovascular Treatment for Acute Ischemic
Stroke
D., Luca Valvassori, M.D., Michele Nichelatti, Ph.D.

ichela Ponzio, Ph.D., Roberto Ste:
, for the SYNTHESIS Expansion Investigators

CONCLUSIONS

The results of this trial in patients with acute ischemic stroke indicate that endo-
vascular therapy is not superior to standard treatment with intravenous t-PA. (Fund-
ed by the Italian Medicines Agency, ClinicalTrials.gov number, NCT00640367.)

Endovascular Therapy after Intravenous t-PA
versus t-PA Alone for Stroke

IMS III

The NEW ENGLAND
JOURNAL o MEDICINE

Endovascular Therapy affer Intravenous t-PA versus t-PA Alone
Stroke

CONCLUSIONS
The trial shnW94 similar safety outcomes and no significant difference in functional

independence with endovascular therapy after intravenous t-PA, as compared with
Intravenous t-PA alone. (Funded by the National Institutes of Health and others;

ClinicalTrials.gov number, NCT00359424.)
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A Trial of Imaging Selection and
Endovascular Treatment for Ischemic Stroke

|  MRRESCUE |

A Trial of Imaging Selection and
Endovascular Treatment for Ischemic Stroke

Chelsea S. Kidwell, M.D., Reza Jahan, M.D., effrey Gornbein, Dr.P.H.
Jeffry R. Alger, Ph.D., Val Nenov, Ph.D., Zahra Ajani, M.D., Lei Feng, M.D., Ph.D.

Brett C. Meyer, M.D,, Scott Olson, M.D,, Lee H. Schwamm, M.D., Albert ). Yoo, M.D.
Randolph S. Marshall, M.D., Philip M. Meyers, M.D., Dileep R. Yavagal, M.D.
Max Winterm D., Judy Guzy, RN., Sidney S

and Jeffrey L. Saver, M.D., for the MR RESCUE Inve:

CONCLUSIONS

A favorable penumbral pattern on neuroimaging did not identify patients who would

differentially benefit from endovascular therapy for acute ischemic stroke,
tandard care. (Funded by the National Tnsti-

tute of Neurological Disorders and Stroke; MR RESCUE ClinicalTrials.gov number,

NCT00389467.)

RCTs for mechanical thrombectomy in 2013

SYNTHESIS expansion Ms MR RESCUE
(1=362) (@=629) (u=118)
Active vs. control 1A drug/any device/ 2/3 standard-dose Standard (£IVi-tPAYFMERCI or
- vs standard (£IV 1-tPA)
I 1. used thrombectomy devices of low efficacy [
Device deployment in 669 IA I-tPA alone 410 1A -PA 589 MERCI
active group 349 Device added 389 IA r-tPA+device 229 Penumbra
2. with insufficient imaging selection criteria | 1660ty
Vascular imaging . . . i
| 3. long delays from hospital presentationto reperfusion  for Stratification)
OnsettoIV r-PA 165 (140-200) 12234 Not reported
Time onset to groin 225 (194-260) 208247 381474
puncture (min.)
Time to Reperfusion Low rate successful recanalization = “Not superior” | yot reported
Successful Recanal.
o
nCi2h5) Not reported 41% 27%
: e 19%
(@RS 0-2) I No difference in risk profile compared to IV tPA |
Symptomatic ICH 6% 6.2% 5%
Death (90 days) 14.4% 19.1% 19%

-

Power WJ et al. Stroke 2015

Evidence for Mechanical Thrombectomy
(2015)

» MR CLEAN (Jan. 2015)

 NEW ENGLAND
RNA, ICINE

» ESCAPE (Mar. 2015)

Randomized Assessment of Rapid
Endovascular Treatment of Ischemic Stroke

Endovascular Therapy for Ischemic Stroke
with Perfusion-maging Selection

» EXTEND-IA (Mar. 2015)

e NEW ENGLAND
JOURNAL o MEDICINE

» SWIFT PRIME (June. 2015) ‘

“Thrombectomy within 8 Hours after
Symptom Onset in Ischemic Stroke

SeneReioe T

> REVASCAT (June 2015)

..

Evidence for Mechanical Thrombectomy
(2015)

» Newer generation devices (mainly stent retrievers)
» More stringent imaging selection criteria
- Confirmation of large vessel occlusion (CTA, MRA)
» More efficient workflow
» Minimize selection bias (done in interventional stroke centers)

-> Reduction in thrombectomy procedures times
- Higher rates of successful recanalization

..

A Randomized Trial of Intraarterial
Treatment for Acute Ischemic Stroke

| MR CLEAN | » 16 centers in Netherlands
e NEW ENGLAND » N=500 (233 IAT vs. 267)
JOURNAL of MEDICINE > Age > 18
— % NIESY S 2

A Randomized Trial of Intraarterial Treatment for Acute
Ischemic Stroke

—— : weene | % ASPECTS: No
i : > Waiting period prior to
endovascular Tx.

» Time: 6 hrs to IAT

Modified Rarikin Scale Score
mz m3 me

MR CLEAN

©
Patients %)

‘Table 2. Primary and Secondary Outcomes and Treatment Effects.*

Intervention Control Effect Unadjusted Adjusted
Outcome (N=233) (N=267) Variable  Value (95% CI)  Value (95% CI)f
Primary outcome: modified Rankin scale 3(2t05) 4(3t05) Common 166 (121t0228) 167 (121t02.30)
core at 90 days — median o0dds ratio

(interquartile range)
Secondary outcomes

Clinical outcomes

Modified Rankin score of O or 1 27(106) 16 (6.0) Oddsatio 206 (108103.92) 207 (107 to 4.02)
at 90 days — no. (%)
Modified Rankin score of 0-2 76 (32.6) 51(19.) Oddsratio  2.05 (1.36t03.09) 2. lq(l 39103.38)

2t90 days — no. (%)

CONCLUSIONS

In patients with acute ischemic stroke caused by a proximal intracranial occlusion
of the anterior circ treatment administered within 6 hours af-
ter stroke onset wa: Funded by the Dutch Heart Foundation and
others; MR CLEA rial Registry number, NTR1804, and Current
Controlled Trials number, ISRCTN10888758.)

17
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[ ESCAPE |

The NEW ENGLAND JOURNAL of MEDICINE

I ORIGINAL ARTIGLE |

Randomized Assessment of Rapid
Endovascular Treatment of Ischemic Stroke
Demchuk, BK. Menon, M. Eesa

Willinsky, B.L. Sapkot;
AY. Poppe, K. By

Rempel,J. Tho

T.T. Sajobi, and M.D. Hill for the ESCAPE

-

Randomized Assessment of Rapid
Endovascular Treatment of Ischemic Stroke

» 22 centers in Canada, US,
South Korea, Ireland, United
Kingdom

» N=315 (165 IAT vs. 150)

> Age > 18

» NIHSS > 5

» ASPECTS > 6

» Time: 12 hrs to randomization

ESCAPE

Modified Rankin Scale Score
0o 01 @2 @3 @4 ms ms

A Ovenll
Contol
(N=147)
Itervention [~
(N-164)
E) ) @ ) 100
Patients (%)

Toble 2. Primary andSeconday Effcacy Outcomes.

Intervnton
Outcome el meso ey
P ankin

e scowof02st SIS0 AT@I BWIA
504y i o, 095

B Accordingto Status with Respect o IV Altplse Trestment

ot Unadostod Voo Adjusted Vo
Varabe B CY) (e NeTrenn|
< 260735 312047 Control

o3l

" ETPEY Rt (2t

Intenvention

Trestment

Control
(N-116)

Itenvention

) © @ E)
Patints (%)

CONCLUSIONS

Among patxents with acute ischemic stroke thh a prox1mal vessel occlusion, a small

apid endovascular treat-

umproved funcuonal outcomes and reduced mortahty Funded by Covidien and

EXTEND-IA |

h NEW ERGLAND JOURNAL

Endovascular Therapy for Ischemic Stroke
with Perfusion-Imaging Selection

H. Ma, P. nond, G.A. Dor
for the EXTEND-IA Investigatc

..

Endovascular Therapy for Ischemic Stroke
with Perfusion-Imaging Selection

» 10 centers in Australia & New
Zealand

» N=70 (35 IAT vs. 35)

> Age > 18

» NIHSS: None

» ASPECTS: No

» RAPID software (ischemaView)
» Max. core volume: 70ml

» Time: 6 hrs to groin & complete
in 8 hrs

EXTEND-IA

Table 3. Study Outcomes.*

Secondary outcomes.
Score on the modified Rankin scale

Independent outcome — o (%) 7
Excellent outcome — no. (%) X

Endovascular-Therapy Group

Alteplase-Only Group il v u

Alteplase-  Endovascular-
Only Group  Therapy Group
Outcome (N=35) (N=35) Effect Size (95% CI)f
Adjusted PValie  Unadiusted P Value
Primary outcomes.
Median reperfusion at 24 hr (IQR) 37 (-05109) 10010010100 47(25t090) <0001  49(25t095) <0001
— 68

Early neurologic improvement —no. (%)f 13 (37) 28 (80)

Median score (IQR) on ordinal analysis 3 (1t0'5)

‘Score on Modified Rankin Scale
No symptoms 4——————————> Death
WO Wl W2 W3 4 5 6

] o o @ @ 10
Patients (%)

60(2010180) 0002  63(23t020) <0001

10t3) 20 002 21(12t038 0006
4 (40) 25 (1) 42(L4012) 001  38(1410100) 0009
0(29) 18(51) 24(0871066) 009  26(10te71) 005

CONCLUSIONS

ACTRN12611000969965.)

In patients with ischemic stroke with a proximal cerebral arterial occlusion and
salvageable tissue on CT perfusion imaging, early thrombectomy with the Solitaire FR

stent retriever, as compared with alteplase alone,|improved reperfusion, early neuro-
logic recovery, and functional outcome. |(Funded by the Australian National Healt]
and Medical Research Council and others; EXTEND-IA ClinicalTrials.gov num-

ber, NCT01492725, and Australian New Zealand Clinical T

Is Registry number,

|  SWIFT PRIME |

Te NEW ENGLAND
]OURNAL of MEDICINE

Ton T30

Stent-Retriever Thrombectomy after Intravenous t-PA vs. t-PA Alone
in Stroke

Stent-Retriever Thrombectomy after
Intravenous t-PA vs. t-PA Alone in Stroke

» 39 centers in US & Europe

» N=196 (98 TAT vs. 98)

» Age: 18-80

» NIHSS: 8-29

» ASPECTS > 6

» RAPID software (ischemaView)
» Time: 6 hrs to groin

18

SWIFT PRIME

Intrsvenous
.

Score on Modifed Rankin Scale
No symptoms +————————— Death
0 ml m2 m3 W4 Wsos

- [ "

Outcome

cale at 90 day:
No. of patents with data
Median score
Interquartile range

Secondary outcomes.
Clinical effcacy outcome

Functional independence at 90 &
— no,total no. ()1

Table 2. Primary and Secondary Outcomes.*

Primary outcome: score on modified Rankin
« ays

paients ()
Intravenous  Stent Retiever plus
P A Inravenous LPA Risk Ratio
(N-35) (N=58) sscl)  PValue

<0001

B o
3 2
25 4

s 33/9335) S998(60) 170123233 <0001

CONCLUSIONS

the proximal anterior intra
within 6 hours after onset
Covidien; SWIFT PRIME C

In patients receiving mtravenous tPA for acute ischemic stroke due to occlusions in

lerh a stent retriever

proved functional outcomes jat 90 days. (Funded by

inicalTrials.gov number, NC
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REVASCAT

Thrombectomy within 8 Hours after
Symptom Onset in Ischemic Stroke

» 4 centers in Spain

» Waiting period prior to
endovascular Tx.

» Time: 8 hrs to groin

Score on Modified Rankin Scale

0o 01 D2 @3 W4 WS W6

Thrombectomy 6] 175 [ 104 78 17 184
(N=103) || —

Control =
wonon [eles] B8 65| 24 155

| REVASCAT | » N=206 (103 IAT vs. 103) A I
Patients (%)
SV AHA AR OERAR A MEEIGINS > Ace 18-85
g Table 2. Primary and Secondary Clinical and Imaging Outcomes.*
[ ]
ORIGINAL ARTICLE
> NIHSS 2 6 Unadjusted Adjusted
- Thrombectomy Control Effect Value Value
Thrombectomy within 8 Hours after » ASPECTS: >7 (NECT) Outcome (N=103) (N=103) Variable (95% CI) (95% CI)
Symptom Onset in Ischemic Stroke - Primary outcome: score on modified Rankin NA NA Common  17(104t027) 17 (L0Sto238)
5 e 4 . 2 6 (MRI_DWI) - dlwsca‘\;aljodays ©odds ratio
| ) o 6, M. Millin, . Ura ridary outcom
L A " astario, |. A L > 8 (age > 81-85 y) S<oreo::)qlgj::io:;ﬁ?;ar;nkm>:alt 45 (43.7) 29 (28.2) Oddsratio 20 (L1to35)  21(L1to4.0)

CONCLUSIONS

Among patients with anterior circulation stroke who could be treated within 8 hours
after symptom onset, stent retriever thrombectomyjreduced the severity of post-
stroke disability and increased the rate of functional independence. [(Funded by
Fundaci6 Tetus Malaltia Vascular through an unrestricted grant from Covidien and
others; REVASCAT ClinicalTrials.gov number, NCT01692379.)

Imaging.

Outcomes (Treatment vs Control)

mRS 02
90days

Symptomatic
icH

Vol. 15. NO. 2 Feb. 2016,

- Summary of outcomes
[ P e |

mRS 0-2
TICI 2b/3 ot S0rars Death
i MR CLEAN 59% 32.6%vs. 19.1% 21%vs. 22%
o ESCAPE 72% 53% vs. 29% 10%vs. 19%
=
EXTEND-TA 86% 71% vs. 40% 9% vs. 20%

oneweowso | SHIFTPRIME — 88% 60% vs. 36% 9% vs. 12%

REVASCAT 66% 44% vs. 28% 18%vs. 16%

Endovascular today

Good Outcome (%)
Rankin 0-2 at 90 days

EARLY WINDOW CLINICAL TRIALS
OF ENDOVASCULAR THERAPY (NEJM)

MR CLEAN REVASCAT ESCAPE SWIFT PRIME EXTEND-IA
P<0.05 P<0.05 P<0.001 P<0.001 P<0.01
ASPECTS ASPECTS CTP/MRP 90% CTP 100% 235168328
CTA Collaterals
249076353)

44% 53 o 71%

28% 40%

Albers GW. Stroke 2018

Endovascular thrombectomy after large-vessel ischaemic
stroke: a meta-analysis of individual patient data from
five randomised trials

3@H®

al. Lancet 2016

<R (5% Q)

1360075

COR 249, 95% C11.76-3.53; pe0-0001). The number needed to treat wi

- fici

Endovascular th y is b 1 to most patients with acute i
stroke caused by occlusion of the proximal anterior circulation, irrespective of
patient characteristics or geographical location.
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z

rican ~ Americat

R 85, 2015 AHA/ASA Guidelines

» Class I: Endovascular therapy
= Pts should receive IAT if. (LOE A, new)
« a. Prestroke mRS <1,

Since 2015,
IV-tPA + Endovascular Treatment
Stand of care for acute ischemic stroke due to large

vessel occlusions
« f. ASPECTS > 6

« g. Starting treatment < 6 hrs

= [f considering IAT, vessel imaging recommended but

-ggld not delay IV tPA (LOE A, new)
i

Mechanical thrombectomy after intravenous
alteplase versus alteplase alone after stroke

| THRACE (2016) |

----- Itepl.

versus alteplase alone after stroke (THRACE): arandomised
controlled trial

» 26 centers in France

» N=414 (204 IAT vs 208)
» Age: 18-80

=| > NIHSS: 10-25

» Time: 5 hrs to groin

Teierwith Tl NCTORGE

(1351 2067070 o o el Bosmrhogt 424 h (ot () o 185
ke

2

VT goup
200,
Voo
=
) 3 3 100
Proportionofpatients ()
Modifed Rankinscoe
Co o1 @2 w3 me ms me
T group VTMT group. Odds atio (95% () _pvalue
Modified Rankinscoreof 0-2  85/202(42%)  106/200(53%)  155(105-230) 0028
at3months*
NIHSS scoreat 24 ht
n 192 187
Median (1QR) 12(6:19) 9(4-18) 004
NIHSS score at discharge or
7dayst
n n 168
Median (IQR) 8(2-16) 40-14) o001
NIHSS score at 3 monthst
n 167 158
Median (IQR) 4(0-10) 2(0-8) on

terpretation Mechanical thrombectomy combined with standard intravenous thrombolysis| improves functional
[independencein patients with acute cerebral ischaemia, with no evidence of increased mortality. Bridging therapy

Consider proper target of IAT for AIS
: Salvageable brain

» Time based: Time is most critical factor

» Tissue based: Try to utilized advanced imaging (DWI,
CTP...) to better identify core infarction/penumbra/collateral

Jan. 2018
51

Feb. 2018

LATE [
EARLYE"% defuse 3

Europe & Australia
» N=206 (107 IA vs. 99)
» Time: 6-24 hrs
» RAPID software (ischemaView)

e NEW ENGLAND
JOURNAL o MEDICINE

Thrombectomy 6 to 24 Hours after Stroke with a Mismatch

etween Infarct

: e P et i » Max. core volume: 20ml, 30ml,
L or 50ml (based on age & NIHSS)

» Stopped early

20

Should be considered for patients with larg of the anterior ci -
DAWN R
Thrombectomy 6 to 24 Hours after Stroke
with a Mismatch between Deficit and Infarct
| DAWN | » 26 centers in US, Canada, R P | e —

d modiied Rarki scle st 90ds§. 55438 381 210231 200130 099
donce 3¢90 deys — o, ()% s2) B %Een B 0999

Rk atio
(5% PVale

CONCLUSIONS

Among patients with acute stroke who had last been known to be well 6 to 24 hours
earlier and who had a mis; etween clinic ficit infarct, outcomes for
disability at 90 days werel better with thrombectomy plus standard card'than with
standard care alone. (Funded by Stryker Neurovascular; DAWN ClinicalTrials.gov
number, NCT02142283.)
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Thrombectomy for Stroke at 6 to 16 Hours
with Selection by Perfusion Imaging

[ DEFUSE 3 | > 38centersin US
e > N=182 (92 IA vs. 90)
[ 1| 5 Time: 6-16 hrs.

Thrombectomy for Stroke at 6 to 16 Hours [ 3 RAPID software (ischemaView)
with Selection by Perfusion Imaging

» Max. core volume: 70ml

» Stopped early

TSRS

£

VezSiTy oF O

@

2018 Stroke Guidelines
extends the thrombectomy window to 24 hours !

S
&
\\°°é®}
In selected patients with AIS who have LVO in the anterior circulation

1. within 6 to 16 hours of last known normal and meet DAWN or DEFUSE 3 eligibility criteria,
2. within 16 to 24 hours of last known normal and meet DAWN eligibility criteria,

mechanical thrombectomy is recommended.
TS

14 b oA

1312 11
\__ /“ R
G«QQ

DEFUSE 3 |

Score on Modified Rankin Scale
0o 0! @2 @3 W+ W5 Wo

Endovascular Therapy
(N=92)

Medical Therapy
(N=90)

o 2 3 4 0 e 2 0 % 10
Patients %)
Table 2. Clinical and Imaging Outcomes.
Endovascular Therapy ~ Medical Therapy Odds Ratio or
Outcome (N=92)* (N=90) Risk Ratio (95% CI)j P Value
Primary efficacy outcome: median score on modified 3 (1-4) 4(3-6) 277 (163-470)f  <0.001
Rankin scale at 90 days (IQR)i
Secondary efficacy outcome: functional independence 41(45) 15(17) 2,67 (1.60-4.48) <0001
at 90 days — no. (%)

CONCLUSIONS

Endovascular thrombectomy for ischemic stroke 6 to 16 hours after a patient was
ast k n to be well plus standard medical therapy resulted i1

lhan standard medical therapy alone among patients with proximal
middle-cerebral-artery or internal-carotid-artery occlusion and a region of tissue

that was ischemic but not yet infarcted. (Funded by the National Institute of Neu-
rological Disorders and Stroke; DEFUSE 3 ClinicalTrials.gov number, NCT02586415.)

DEFUSE 3 Vs. DAWN

Criteria DEFUSE 3 DAWN
Time 6~ 16 hrs. (LKW) 6~ 24 hrs. (LKW)
Age 18~90 =18
Baseline NIHSS =6 =10
Prestroke mRS <2 =1
Imaging criteria 1. ICA or M1 1. ICA-T and/or M1
2. Target mismatch on CTP or PWI 2. <1/3 MCA territory
- core < 70cc 3. Clinical imaging mismatch (CIM)
- mismatch ratio > 1.8 on DWI or CTP-rCBF maps)
- mismatch volume > 15ml A. Age > 80:
<21ml core infarct & NIHSS > 10
B. Age < 80:
<31ml core infarct & NIHSS = 10
C.Age <80

<31-50ml core infarct & NIHSS > 20

http://www.i-rapid.com

RAPID (ischemaView)

._ e

RAPID CTP RAPID CTA

Helps you better visualze the

Enables you ipher regions of

odynarnics.

(ed quality

RAPID ASPECTS

solutin.

Nore

Absolute benefit:
% increase in mRS < 2 at 90 days

DAWN CTPERFUSION / UR! RAPID (100%)

EXTEND-A  CTPERFUSION RAPID 100%)
DEFUSE3 CTPERFUSION / VR RAPID (100%)
SWIFTPRME  CT/ MR PERFUSION RAPID (80%) 2
ESCAPE. ASPECTS 26 + CTA COLLATERALS
REVASCAT ASPECTS 26

MRCLEAN  NON CONTRAST CT

THRACE 'NON CONTRAST CT/ MRI

PSTE 'NON CONTRAST CT

- S R
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MRI-Guided Thrombolysis for Stroke with
Unknown Time of Onset

» N=503 (254 IV-PA vs. 249)

I WAKE-UP [ » 61 centers in 8 European
NEW ENGLAND countrics
The
JOURNAL of MEDICINE > Age 18-80 yrs
» <1/3 MCA territory
MRI-Guided Thrombolysis for Stroke with Unknown T}me of Onset > NIHSS <25
: e > Time: < 4.5 hrs. of Recognition

» “DWI-FLAIR mismatch”

» Stopped early d/t cessation of
funding

WAKE-UP | Score onthe Modifed Rarkin S50 Doy

0o 0! @2 @3 W4 WS We

Alteplase
wesg| —“n i
Placebo
[ n i

o 2 0 4 0 €@ 7 @ % 1w
Patients (%)

‘Table 2. Primary and Secondary Efficacy Outcomes (Intention-to-Treat Population).*

Alteplase Group  Placebo Group Adjusted Value
Outcome (N=254) (N=249) Effect Variable (95% CI)i P Value
Primary efficacy end point
Favorable outcome at 90 days 131/246 (533) 102/244 (41.8) 0dds ratio 161 002
— no./total no. (%)% (1.09 to 2.36)
Secondary efficacy end points
Median score on modified Rankin scale 1(1-3) 2(1-3) Common odds 0.0039
at 90 days (IQR)§ ratio (117102.23)
CONCLUSIONS

ramework Program; WAKE-UP ClinicalTrials.gov number, NCT01525290;
- and EudraCT number, 2011-005906-32.)

22

In patients with acute stroke with an unknown time of onset, intravenous alteplase
guided by a mismatch between diffusion-weighted imaging and FLAIR in the region
of ischemia resulted in 4 significantly better functional outcome and numerically more

intracranial hemorrhages than placebo at 90 days. [Funded by the European Union
event

ICH (type 2): 4.0% vs 0.4% (P=0.03)
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Frontline stent retriever thrombectomy: Historical review
and clinical implication

Endovascular thrombectomy for large vessel occlusion (LVO) has been regarded as one of precious treatment in acute ischemic
stroke. In early 2000s, mechanical thrombecomy of clot disruption and/or intra—arterial thrombolysis had been performed to
patients with acute ischemic stroke. Despite of their improving results, clinicians still wanted to get better recanalization and
clinical results. Since late 2000s, retrievable stent has been used for acute stroke and the Solitaire With the Intention For
Thrombectomy (SWIFT) trial showed successiul result. Until now, through the encouraging result of several large randomized
trials, many clinicians have used the retrievable stent in mechanical thrombectomy as the first line choice.

Clinicians have put their great efforts for 1) successful recanalization of TICI grade lib and Ill, 2) reducing the procedure time to

successiul recanalization, 3) preventing clot migration to the artery of distal segment or new territory. Flow arrest and suction
aspiration through balloon guiding catheter are effective for improving recanalization of occluded vessel and preventing distal
migration of captured clot, Especially in large clot amount on internal carotid artery, suction aspiration through balloon guiding
catheter can reduce the clot burden and, thereby, one can reduce the procedure time and achieve good recanalization.

Sometimes, it is difficult to situate the balloon guiding catheter to appropriate position because of tortuous vasculature or
atherosclerotic vessels. Fail to place the balloon guiding catheter on appropriate position can cause less effective treatment
result. Technical improvement enables intermediate catheter and large bore aspiration catheter to advance to internal carotid
artery terminus and even to M1 segment of middle cerebral artery. Several combined techniques using stent retriever and
suction aspiration are introduced as the first line treatment or rescue treatment after FAST (ADAPT) procedure, Recent clinical
reports showed improved results of 1st pass recanalization and complete recanalization,

Stent retriever thrombectomy is familiar to many clinicians, and the treatment results are enhancing with evolution of procedure

techniques and devices. This treatment are expected to provide valuable treatment option to clinicians as one of the frontiine
manner,
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Frontline contact aspiration thrombectomy: Historical
review and clinical implication

. - anicz)
ADAPT: JNIS 2013 Turk etal. 12 SEIEHE 0 ey

Initial clinical experience with the ADAPT technique:
A direct aspiration first pass technique for stroke
thrombectomy

ol T 1

FAST: AJNR 2011 Kang DH et al.

el
el RiEhiIE]

# Contact Aspiration Thrombectomy (CAT)

6F Sheath (Shuttle, NEURON 088 MAX) or 8~9F
Balloon guiding catheter (Cello, OPTIMO, Flowgate)

¢ Clot Contact by advancing large bore catheter
(Penumbra ACE 68 & Jet 7, SOFIA & SOFIA plus by
MicroVention, ARC & REACT by Medtronic, Catalyst 6
& 7 by Stryker)

> Direct Aspiration using manual syringe or aspiration
pump

ARCS - Arterial

in Cerebral Stroke 2019 2019223

Zsuehng
9 = risimsel oAl o]

.
DirctTvombus RtioatUs D0 o # Stent Retriever Thrombectomy (SRT)
uilla S Turk," Alex Spiotta, on rei,” | Mocco, Blaise axler avid Fiorella,®
omamat | C3 MAT: Stroke 2012 Jank adun S, Mo Wk, Vicsael Devan, ey Vioo: Raymnd Tumer
researcH | Thr Harris Hawk, Amrendra Miranpuri, Imran Chaudry’
; Manu: i :
i | = . T ket dime i NS S R  ar * Stent-Retriever or Stentriever
voskim | U Adjunctive Endo g v impored resnizaion otes and i but - repors cur s sk with 2 nw techre utl
Sren | ot b oyl ndt s e . R
Sk e e ahorg o s s ot < o s ¢
ware i i s o spicton i3 maod o e oo . .
€9 | seon Brian Jankowitz, MD: Amin Agl pinsy meod o s rearolzsion. « Self-expandable stent deployed through 0.021~0.027 inches MC
recana Mibods A o st of 3 WY uEriops
e Mouhammad Jumaa, MD: Ge copued dotabase of 37 patens ot 3 insttutions was. crtio0 P by <
ot o on et wher the ADAPT e s Noro Toche anayss from, 2 procpectely
e, The i epresentthe e xpeienc wih
Resu Background and Purpose—We evali {15, T &9 1 o undergoing stroke x}mymhc comy wl(h the ADAPT .
570 (hrombectomy is used in conjunctic Resls e ADAPY tehrigue dore was stiin SRS 30, Mol U * Capture thrombus + Immediately restore blood flow
foun  large vessel intracranial occlusion. 280137 75%) s athaigh s cses 1d e University, Edanger Medical Centre, Stomybrook|
ol it i skitonal spaton ety e Bl wing an s
conet Methods—We conducted a retrospecti oo coco. required the additional use of a stent ”'::::':""- -’": :)m.d 1' ml‘d ";1 Lo .3
gt aspiration thrombectomy Was CarTi euiewer and one ase requied the addtion o 3 tacomlreric L s 5 . . 5 -
59 place i the thrombus and aspia FTDG Sl s s R, +  Waiting 3~5 min (~10 min) depending on clot location & size
Results—We identificd 191 Patients: + Jromense i eomns oenere e 2n % AY. cpebiiont ssieceed pasients o hiroudiectomy p = o o -
488 artry terminus 25%, and vertebrob e v 381, o e ,\\-.:‘m.m it o (s :, A + Retrieval by pulling back under aspiration through guiding
T Thrombolysis in Myocardial Ischerr sccessiuly revascularized. ”Cli'ma‘-mnw 1o the cad rckel . L .
e o oo i, iy Niax : - - ot
He  Infarction 2520/3 915, Thromboly, Mces 05% o e On awge iets 1 (emombras Oabiand, Cabforms. USA). This v « Proximal BGC can aid aspiration and thrombus retricval
2% Larger catheters were associated Sioke Sale 085) sare d\a)and-m g advanced as far disally into the intemal carotid
favorable outcome (90-day modific NHSS s e o b ki ;';ﬁ_:‘,:;tuf'fm:;*,‘j; :hﬂ;:ﬂ;";;"“"
Conclusions—Manual aspiration (hro preen m"ﬁnma wf). Wiz oo e circaaron. theonbl, s e gy s <
modalities for acute stroke. (Strok that the imparance of the technique with which ng vm:nluw iipere) x:‘u el “1“51' * Solitaire FR, I'revo XP, Eric, Revive...
sule oy boan oued  vencbrl ancry and poskioned ireo he e
e dosce el e ADAPT techiq o iple | SeEment. The rgos caliber aapivation cathte that
o e o Aelers ould soommodas was selecm fo
thrombectomy. Uiicing the ltest generation of brge < wally 2 Penumbea § Max reperfusion
bore. isplratnn mlm\evx in this fashion has allowed us cathet (Ptmlmbm) for M1 or carotid terminus
ARCS - Arterial in Cerebral Stroke 2019 and angiographic outcomes. _occlusions. The § Max was advanced o the level ARCS - Asterial in Cerebral Stroke 2019 20192.23 Dong Hun K:
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# SRT: Solitaire FR: SWIFT trial # SRT: TREVO XP: TREVO 2 trial
. Solitaire . tria . .
Solitaire flow restoration device versus the Merci Retriever in Trevo versus Merci retrievers for thrombectomy
patients with acute ischaemic stroke (SWIFT): a randomised, revascularisation of large vessel occlusions in acute
parallel-group, non-inferiority trial ischaemic stroke (TREVO 2): a randomised trial
e e e A A S G WA 5 I S S M S0
. TR0 e
S
Sacopeund The Solaire Flow Restoaton Device i 2 novl, seleapandi Summary
orsion st bl Kb Ve compre e i o i
Ao, the e Rt S trokes, We compared efficacy and safey o the Trevo Retrever, 2 new stentike device, with its US Food and Drugs
Adminisrstion-leared predecessor. the Merci Retieer.
s s el s vt ol s o 1 7 e U5
andoae s Frunce fthey S Methods In this open-label randomised controlled trial, we recruited patients at 26 sites in the USA and one in Spai
generated randomisation sequence 1o randomiy allocate patients 0 receive thrombectomy tre i ly strokes and US National
Soliieor Merc (1 block s of fourand St by cntre and soke seveiv). The primay cndpoint was nsituesof Healh :
(1) with l with Trevo or Merci devi
b stratiied by age (<68 ycars s 69-55 years) and NTHSS scorcs (<18 v 19-29) it ahernaring blocks of various sies.
it el Pk el swdoleplrn syt o “The primary efficacy endpaint, assessed by an unmasked core lsbaratory was thrombolyss in cerebral infarcion
(FICl) scoresof 20 :
of procedurerelzed adverse events. Analyses were done. by intention 10 treat. This study s registered with
Bt ey a0, Kb, 1 e s 5 i U bt g A i i st it veion 1o . This sy s reisered i
e Bt g (05 20 e 7 D O 1553 ki O8] 457 D% €1 311110
e 01500 Mo s b o ol o v ol i Findings Between Feb 3, 2011, and Dec 1, 2011, we randomly assigned S8 patients t0 the Trevo Rerever group ar
N o o A1 erenee 00 o4y OB 2781 756 70 e R on s i ')\'Iwmnl\mNenlRvmr\uglnup 76(565) pote i he T groupond 54(60%) In e Mergrop et he
i Tower i he Sl group th i was 1t Mer roup (75 3o ercn % .39 10 3.0 9-69; Py <0-0007). Incidence
01081 =000 ), of the primary point did not difce in the Trevo group 15 21 [23%] in the
Mercigroup: p-0-1826).
fom— —
o raailcnion l ew’s ol ok for Interpretation 5 i ) inteavenos
; the Trevo Retrever in Merd Reriever
Funding Coviien 3
Funding Styker Neurovasculr
ARCS - Arterisl in Cerebral Stroke 2019 2019023 DongHun K. ARCS - Arteiat in Cerebral Stroke 2019 2019023 Dong Hun K

KNUH

MHE M=

ZX|H(ARCS) U CHEI|SBLYSEEE] 2019 EARLTS | —

E,fflcacy of SRT 2?27 Efﬁcacy of CAT 2?7
Aspiration Thrombectomy After Intravenous Alteplase
BB A drsorevsienved T ol veaH | hvsEh  BhvsHh Versus Intravenous Alteplase Alone
xpansion device i o Foim (p=not reported) (p=0.99) (p=053)
<2013 Vs VitPA only
1 Mocco, MD: Osa 0. Zaidat, MD: Riidiger von Kummer, MD; Albert J. Yoo, MD:
Wik Amechaned 5 Useinaminrs etrius Lopes, MD: Don Frei, MD: Harish Showak :
MRRESCUE  (Merci orPerumbra (1o £ i comparisan Smus#h  1%bvs 2a% .A\. MD on Grossman, MD; Dorethea A
feney stop by 9 (=023) Gm073) ke. MD: Brian-Fred Fitzsimmo
vs IV rEPA (p=0.33) MD: Seon MD:
th, MD: Donald Heck, MD:
IV rEPA+ A ey o MD: Timothy Malisch. MD:
MRCLEMN  spproved device (523 Seveish  TmRveean  2ivezm . MD: for the THERAPY Trial Inve:
nCLe s C ShelWT  CTA ozt s amolzowmsl | Sem (S bt
VS VitPA
Background and Purpose—Thrombectom. primarily with stent strevers with or without adjuncive aspiration. provide
linical bencht across multple prospeetive randomized trias. Whether this bencfit is exclusive o sent retrevers s
WrEPAsIAany onsetiocT e
ESCAPE  spproved device(7e% [ * S B cr Aot = 12T 53% vs 23 3% vS 2T 10 vs 9% Methods—THERAPY (The Randomized, Concurrent Controlled Trial to Assess the Penumbra System's Safety and
<015 stentretiowr) L cTa CT o groin CHHIS 1428 (U (HHUS Uy Treatmentof Acute Sroke: NCT icente {ive, rndomized
Y= aEEA s isseel (1:1), open label, blinded end point evaluation, concurrent controlled clinical trial of aspiration thrombectomy after
inravenous alteplase (IAT) administra wilh large vessel
ke because o  thrombus le reent of patients
achicuing ndependenceat 90 days (mod e
SwiFT IV rHPA* 1A stent ot e vs end point was the ate of severe adsers
P e ShewlT Crazo s s mnesem | gew | OROTE Deweam sbwerm ;
omm VAV PA ar MRl 5 e 2 108 (SSIAT: 1.
f e i benel of ctomsclr ey b ol o Fuctona ndepedenc vas st
386% IAT and 30% intravenous modified Rankin Scale odds
IV A+ 1A stent @ " Prp—— oy
EXTEND-1A e e Tesamh  mhvss™  Shvsom AT, y ates 9.3
<2015 e hrstolATCTA wm e 2Rl 8% (opigired (9049 (RROAOT-LS AT Acs S T S 2 s 15) were absery
s Timary s so e i pimey x ot o s oo e sl of st
IV A+ 1A stent cr at an altemate
REVASCAT cragcre 109103 vz Ak im Imvsien
remever ams o cTazoTe o zstzors) method of thrombectoms. primary aspiration, will benefit selected paients harboring large vessel ocelusions. Further
<2015 Py L {orsl B (ogig a2 (10D (R1Z 0822 WLV“‘:II[“‘E'WI:‘““'M’“F““, pision il Pt sl s P e sl s, Fre
= Clinical Tril R URL: NCTO1429350.
ARCS - Arteial Recanafization in Cerebral Stroke 2019 2019223 Dong Hun Kang 2 (Siroke. 2016:4 5501 101 16STROKEAA 160155729

¢« CAT+I1IVrtPA

vs. IV rtPA only

Tocused on large
thrombus (>8 mm)

Enrollment early
stopped d/t external
evidence reported

Failed to achieve
primary endpoint

However, in real practice...

A recent survey in US, 2017 JNIS

A survey of neurointerventionalists on thrombectomy

practices for emergent large vessel occlusions

Kyle M Fargen,' Adam S Arthur,? Ale]andro M Splmta‘ Jonathan Lena,"
Imran Chaudry,* Raymond D Tumer,' Aquilla $ Turk®

16. When considering patients for Patients are only may perform We frequently perform
‘mechanical thrombectomy, which of the candidates if they lhmmbectomy inrare  thrombectomy when time is
following best summarizes your current present within 6 h cases when time is >6h
practice pattems. from onset >6h 14.1%
90% 359%
17. For an intracranial ELVO, our practice Retrievable stent Retrievable stent with Retrievable ADAPT
pattems are 1o begin thrombectomy with | without balloon guide | balloon guide or stent with technique
or aspiration aspiration aspiration at  39.7% 3.8%
5.1% dot
(Solumbra)
28.2%
18. What s your predominant type of General anesthesia Conscious None or minimal sedation
anesthesia you use during aaute 205% sedation 231%
thrombectomy procedures? 56.4%

We Encounter A Few Basic Questions...

What is the final goal of EVT ?
Which is better frontline I

/T between CAT and SRT ?

We perform thrombectomy
regardiess of time course if
imaging is favorable

1.0%

Intra-arterial thrombolytic

What we have to consider to answer these questions ?
ARCS - Arterial Recanaliation in Cerebral Sroke 2019

2019223

Dong-Hun Kang

Review

Cobrouse s 20162170-17

Abstract
Background: In the last 1
aemic stroke secondary t
gone a paradi

aging-Dased selection,
or ischaemic penumbra aj
outcomes and possibly

onstrated, in a remarkabl,

nRS0-206)

1203 %9

What is the final goal of EVT?

in a timel

tance of achieving effective, quality reperfusion is also dem-

lished trials. This may emerge as the single most important

2months, treatment of acute isch-
o large vessel occlusion has under-
gm shift. The success of endovascular surgel

Y manner

05e assessing collateral blood How
ppear to be associated with better
fewer complications. The impor-

ly linear fashion, across the 5 pub-

of functional outcomes. While reperfusi

may

succeed time as the preeminent modifiable variable, it re-
mains clear that achieving quality reperfusion in a timely|
manner should remain the goal of all acute stroke programs.

MRCLEAN __ REVASCAT __ESCAPE__ SWIFT-PRIVE

ARCS - Arterial Recanafization in Cerebral Stroke 2019 2019223

Dong-Hun Kang.

25



| Session |, Literature review of recent stroke trial & ongoing study

What can we do?

/

Timely
reperfusion

Quality

reperfusion

Which is better as a frontline? CAT vs SRT ?

ARCS - Arterial Recanafization in Cerebral Stroke 2019 2019223 Dong-HunKang.

SRT: From MR CLEAN to THRACE

» HERMES study: Meta-analysis of 2015’s 5 RCTs

«  TICI 2b/3 ranged 58.7% in MR CLEAN to 88% in SWIFT-PRIME

¢ 90-day mRS 0-2 ranged 33% mn MR CLEAN to 71% in EXTEND-IA

- Validate based EVT’s effectiveness for large vessel
occlusion

Endovascular thrombectomy after large-vessel ischaemic
stroke: a meta-analysis of individual patient data from
five randomised trials

Interpretation Endovascular thrombectomy is of benefit to most patients with acute ischaemic stroke caused by
occlusion of the proximal anterior circulation, i ive of patient ch istics or hical location. These

-> These are not the answer of better frontline EVT

ARCS _ Arterial in Cersbral Stroke 2019 2019223 Dong HunK:

CAT: THERAPY (RCT) was failed
A meta-analysis of CAT (weictal amr 2017)

The Use and Utility of Aspiration Thrombectomy in Acute
Ischemic Stroke: A Systematic Review and Meta-Analysis
'D. Wei, ““J.R. Mascitelli, ““DA. Nistal, “/CP. Kellner, ““).T. Fifi, ““J.D. Mocco, and ““RA. De Leacy
Table y
» DATA SYNTHESIS: Noof O PTR [ Fmaimict 5003y
- 3 ny Study Treatment _patients _(min) _(min) | 2b/3¢s) _mRss2 () _|Mortality (%)
- The rate of TICI 2b/3 recanalization Meccoetal™206 Mporly %0 27 NA [70004y 3% n
- Park et al 2016 Asponly 2 o B 84 78 3
was 89.3% (95% CI, 85.4%-92.3%)  Emetal’204 Asponly 2 81 76 88 NA 2
- - Hwang et al? 2013 Asponly 0 7 6 6 45 [
- The rate of good clinical outcome fmeadimnGued) Apo o @ | 1 . NA
- = jgado Almandoz etal®  ADAPT s 240 8 % ®
(3 month mRS 0-2) was 52.7% (95%  x
Mimgorfordot a0 AT s e a0 | s a ©
CI, 48.0%57.4%) oo e % oo a3 >
Kim et al™® 2016 ADAPT 2 26 53 n 84 0
Kowell ot 17 2016 howr  u me oal| @ . A
UporgueetalZ2os AT 4 27 45 | @ 53 2
» CONCLUSIONS: Mascitell et a” 2016 ADAPT 7% 35 | 9 N NA
e Romano o o 2016 ot wm wm s | 7 2 s
ADAPT and aspiration thrombectomy  Vargasetal 2016 AT w4 w | 54 5
; z mowizera7205  aoar w2 70 | s 1 b
arc cffoective EVT approaches with Kim et ol” 2015 ADAPT 0 28w | o P 3
: g etal? 20a wowr s oy | s 3 0
high recanalization rates and good Turk et 3l 20Mb ADAPT a  naona| s i NA
o - : Turk et aL” 201 aowr  w w m | W A A
clinical outcomes in the literatures Kangetal! 203 (period?)  ADAPT 74 23 &8 | 85 o NA
Kang etal” 200 ADAPT 2 3. 40 8 ¢ i

- These are not the answer of better frontline EVT

ARCS - Arterial Recanafization in Cerebral Stroke 2019 2019223

Dong-Hun Kang.

KNUH
S z=cioimga

Any comparison data ?
Frontline EVT

o b HsuetmEel
) etticiiziee

CAT SRT

ARCS - Arterial Recanalization in Cerebral Stroke 2019 2019223 Dong-Hun Kang

Retrospective study focused on
the frontline EVT (1)

A Direct Aspiration, First Pass Technique (ADAPT) versus Stent
Retrievers for Acute Stroke Therapy: An Observational
Comparative Study

Lapergue B et al. 2016 AINR 37:1860-1865

119 with SR (Solitaire) and 124 with ADAPT (Penumbra catheters)
They actively utilized the advantage of ADAPT in case of failure with the
frontline ADAPT: They used the aspiration catheter as a conduit for
introducing a stent retriever

mTICI 2b/3 was higher in ADAPT then SR (82.3% vs. 68.9%, P=0.022)

However, such difference did not reach to a better clinical outcomes (mRS
0-2 at 3 months: 53% in ADAPT vs. 54.8% in SR, P=0.79)

ARCS - Arterial Recanafization in Cerebral Stroke 2019 2019223 Dong-HunKang

A Direct Aspiration, First Pass Technique (ADAPT) versus Stent
Retrievers for Acute Stroke Therapy: An Observational
Comparative Study

Discussion points
1) mTICT 2b/3f82.3% in ADAPT]vs. 68.9% in SR (P=0 .022)

- Successful recanalization by only ADAPT was only 50.8% (63/124),
but rescue SR witching was finished with successful in 69.6% (39/56)

CAT to rescue vs SRT to rescue
(not CAT only vs SRT only)

ARCS - Arterial Recanalization in Cerebral Stroke 2019 2019223 Dong-Hun Kang
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Retrospective study focused on
the first-line EVT (2)

A direct aspiration first-pass technique vs stentriever
thrombectomy in emergent large vessel intracranial
occlusions

Stapleton CJ et al. 2018 JNS 128(2): 567-574

70 with SR and 47 with CA (ADAPT)

¢ They typically attemptedla single pass with the aspiration catheterl

-> if adequate recanalization is not achieved, deploy SR through the catheter to
use CASPER (Combined ASPiration and stent-rievER) as a rescue

Single pass TICI 2b/3 of ADAT
¢ Mean no. of ADAPT attemp 20/47 (42.5%) in CA required rescue SR

¢ Procedure time (54.0 vs. 77.1 mins, P<0.01) and a time to TICI 2b/3 (294.3 vs.
346.7 mins, P<0.01) were significantly shorter in the frontline CA group

ARCS  Arterial in Cerebral Stroke 2019 2019223 DongHunK:

A direct aspiration first-pass technique vs stentriever
thrombectomy in emergent large vessel intracranial
occlusions

Discussion points

+ However, the rates of final TICI 2b/3 recanalization(82.9%vs. 71.4%, P=0.19)
and good functional outcome at 90 days (48.9%vs. 41.4%, P=0.45) were similar
between the two groups.

« They carefully concludedthat a frontline CA may be warranted prior to SR,
based on the higher rate of single pass TICI 2b/3 reperfusion

« Additionally, active switching to SR is crucial to the benefit of a frontline CA

First-pass recanalization: 57% in CAT

ARCS - Arterial in Cersbral Stroke 2019 2019223 Dong HunK:

RCT regarding frontline EVT
ASTER

Effect of Endovascular Contact Aspiration vs Stent Retriever
on Patients With Ac:

and Large Vessel Occlusion

The ASTER Randomized Clinical Trial

First RCT to compare frontline CAT vs SRT
=> CAT and SRT were similarly effective as a frontline

1:1 randomization of CAT vs SRT

mortaty s 90y, procecure.retedsrotsachess vt
Resars @ * Although the differences were not statistically

significant, median reperfusion times were

120¢ 68210} shorter in the CA cohort (38min vs. 45min,
P 53, ference,2.4% 95% L. 54510975 Forthecinclefficacyoutcomes chnge
e P=0.10) and rescue therapy was more
common in the CA cohort (32% vs. 23.8%,
OR 1.57, P=0.05)

Sttheendor th proceur.

ARCS - Arterial on in Cerebral Stroke 2019 2019223 Dong-Hun K.

180280 mintes). e

Sgtcan affeences et raups.

Re-visit to THERAPY trial

» Focused on large thrombus (=8

mm)
Aspiration Thrombectomy After Intravenous Alteplase

Enrollment early stopped due
to external evidence of MT
benefit (2015’s 5 trials)

» Failed to achieve primary
endpoint (mRS 0-2 at 3 mo:
38% in CAT vs 30% in rt-PA)

Iy with sent retrievers
cinical benelit cross multple prospective randomized tiaks. Whether |
unciear.

Methods—THERAPY (The Randomized, Concurrent Co

- » Possible causes !!

Tral to Ask

s 1. Older technology involved:
. Traditional PS 54%,
Separator 3D 25%,ACE 27%
2. Switching to SRT was not
actively used in the failed
cases with CAT: SRT was

fdence inierval, 0.86-3,

rimary end point in this underpowered samg

Conclusions “THERAPY did not

. primary aspraton, wil benefi selected asboring large
icated.

URL: hitp/swosclinicalirals.gov:
338, DOI: 10.1161STROKEAHA.

used in only 7%
. | TICI 2b/3 after Penumbra:
70% but TICI 2b/3 final: 73%

otifer: NCTO01429350.

Why THERAPY and other trials
showed different conclusion?

« Two retrospective studies: CAT was better
* ASTER: CAT and SRT were similar
¢« THERAPY: CAT was not superior to rt-PA

> Answer of this question may be closely related
to the factors to be considered when deciding
frontline EVT

> My answer is FPE (First Pass Effect)
and active switching to rescue therapy

ARCS - Arterial Recanalization in Cerebral Stroke 2019 2019223 Dong-Hun Kang

What is F-P-E ?

- first report --

First Pass Effect

» FPE= Complete recanalization
A New Measure for Stroke Thrombectomy Devices

with a single device pass

> The North American Solitaire Acute
Stroke (NASA) Registry database
was used

Ch
» FPE was achieved ir] 25.1% (89/354)

Methods
bascline

> FPE was morc in MCA occlusions
(64% vs 52.5%) and fewer in ICA
occlusions (10.1% vs 27.7%)

» BGC usage wererelated with FPE
(64.0% vs 34.7%)

» FPE was related with shorter time
to recanalization and good clinical <
outcome

ARCS - Arterial Recanafization in Cerebral Stroke 2019 2019223 Dong-Hun Kang.

27



| Session |, Literature review of recent stroke trial & ongoing study

Active switching to recue EVT ?
-~ first report --

> Retrospective comparison ”
i Stroke
A S American ' American
Heart | Stroke
Association | Association.
> Period 1: CAT only (n=61) Switching Strategy for Mechanical Thrombectomy of Acute
Period 2: CAT to SRT Large Vessel Occlusion in the Anterior Circulation

switching (n=74)

Purpose—We y for mechanical y Ho-
In'period I was performed

> Better TICI 2b/3 in period 2 {icyin difcut cases: n period 2. foeed el sucion thrombectomy was initaly performed, with switcing 1o

= Solisire i difcult cases
(73.8% vs 85.1%. P=0.10) 15 mechanical thrombectomy with acute large essel occlusion
inthe anteior circulation, 61 from period 1 and 74 from period 2. We defned difiult case for both periods as 23 fled

od 1 versus 85.1

» They concluded that

ation (52.7%
ranial hemorrhage incidence, and pr

perio
outperformed nons

switching strategy may Differences in puncture-to-recanalization time, sympiomatic
2 complications were notstatistially significant
related to better Conclusio swilching strategy using 2 mechanical thrombectomy techniques (forc suction thrombectomy

forced arterial suction

to Solitare) may harbor better angiographic outcomes than a 1 technique only
Stroke 5 )

angiographic than
one technique only strategy

ARCS - Arterial Recanafization in Cerebral Stroke 2019 2019223 Dong-Hun Kang.

Additional consideration for
frontline EVT: Cost effectiveness

» 3 EVT groups: Traditional PS. stent retriever

with local aspiration (SRLA), and ADAPT
ORIGINAL RESEARCH

R X : Comparison of endovascular treatment approaches
> TICI 2b/3: 79% in PS, 83%in SRLA. and 95%  for acute ischemic stroke: cost effectiveness,
in ADAPI group technical success, and clinical outcomes
» Average total cost: $51599 with PS, $54700
with SRLA, and $33611with ADAPT

Aquila S Turk," Raymond Tumer,? Alejandro Spiotta,” Jan Vargas,”

Results 222 patients (45% men) underwent

(p<0.0001) A 5 =
mechanical thrombectomy. Successful revascularization
» Average times to recanalization: 88 min with was defined as Thrombolysis In Cerebral Infarction (TICI)
PS.47 min with SRLA, and 37 min with 2b/3 flow, which was achieved in 79% of cases with PS,
ADAPT (p<0.0001) 83% of cases with SRLA, and 95% of cases with
> Similar rates of good functional outcomes (PS ADAPT. The average total cost of hospitalization for
36%vs SRLA 43% vs ADAPT 47%; p=0.4) patients was $51 599 with PS, $54 700 with SRLA, and

$33 611 with ADAPT (p<0.0001). Average times to
recanalization were 88 min with PS, 47 min with SRLA,
» Conclusions: The ADAPT technique and 37 min with ADAPT (p<0.0001). Similar rates of
represents the most technically successful yet good functional outcomes were seen in the three groups.
cost-effective approach to revascularization of  (PS 36% vs SRLA 43% vs ADAPT 47%; p=0.4).
large vessel intracranial occlusions

ARCS _ Arterial in Cersbral Stroke 2019 2019223 Dong HunK:

COMPASS trial

» arandomized, blinded, concurrent,

ORIGINAL RESEARCH

controlled trial A ; o
A comparison of direct aspiration versus stent
> The purpose of COMPASS is to retriever as a first approach ('COMPASS'): protocol
evaluate efficacy of CA vs SR as Aquilla $ Turk, Adnan H Siddiqui? J Mocco®
the first-line 1 Neurolntervent Surg 2018;10:953-957. doi:10.1136/neurinisurg-2017-013722

Secondary efficacy outcomes
Secondary efficacy outcomes will evaluarte:
» Primary efficacy endpoint: mRS 0-2  » TICI 2b or greater revascularization within 45 min of access.
at 3 months Occurrence of emboli to a new territory.
Presence of vasospasm involving the accessed vascular tree.
» Secondary efficacy endpoints: TICT 90day global disability assessed via the overall distribution
2b/3. time to TICT 2b/3. and etes of the utility weighted mRS.
2 4 Reduction in stroke severity (NIHSS) at 24hours post
treatment.
Reduction in stroke severity (NIHSS) at
ment or discharge (whichever occurs first).
Stroke Impact Score.
[>First pass TICI 2b or greater efficacy. |

vvyy

v

v

» Just completed to enroll the patients days post rrear-

v

> Seems to have notable answers to
the questions regarding better
first-line EVT

Cost outcomes
Cost outcomes will evaluare:
> Device related costs for rhe procedure. |

ARCS - Arterial Recanafization in Cerebral Stroke 2019 2019223 Dong-Hun Kang.

Conclusions

» Which is better frontline EVT???

CWW
AT to rescue EVT vs SRT to rescue EVI>

» COMPASS will provide some information
regarding this question

ARCS - Arterial Recanalization in Cerebral Stroke 2019 2019223 Dong-Hun Kang
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Key references

Endovascular Stroke Therapy Focused on Stent Retriever Frontline Contact pirati t for Ei
Thrombectomy and Direct Clot Aspiration : Large Vessel Occlusion: A Review Focused on Practical
Historical Review and Modern Application Techniques
g, M. ochn P, M. 1D Dong-Hun Kang ™ Yang.Ha Hyang:
g
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Part1 Basics

Jaechan Park
Editor

Medical, Endovascular,
and Surgical Techniques

Thank you for your attention

ARCS - Arterial Recanalization in Cerebral Stroke 2019 2019223 Dong-Hun Kang
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ARTERIAL RECANALIZATION IN CEREBRAL STROKE
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] Brain Cells
K Lost
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Per Stroke 1.2 billion
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o @ §19 0% 200
AGE 55 300

H= ACT FAST ZT Ol
f=0 2271012 58

z(\;t -

RMS PEECH

CAN THEY RAISE 15 THEIR SPEECH
BOTH ARMS AND SUWRRED?
KEEP THEM THERE!

T
CALL009

IF YOU SEE ANY SINGLE
(ONE OF THESE SIGNS

ACE

HAS THEIR FACE
FALLEN ON ONE SIOE?
CANTHEY SMILEY

WHEN STROKE STRIKES, ACT F.A.5.T.

31




— | Session Il. Symposium on national strategy for CVD prevention & management

LVO2| IA X| & YA}

o X0 SUL EHE
+ 19994 AET RCTY PROACT Il Study Z It IATZA K7HS 80| &Lt 20|
(67% vs 18%) 1BE oLt £ HYF0| £0f FDAS IS LX| X5t

K2 (ATYE 19824 Zeumer 7} Al

=]

« JR{LE ASITNEH E2 22 0[2f3t A|ZE o191 IAT 7|£2 training &

* bridging thrombolysis A|=: IV tPA7} B X|22 I MER0| = 275t

Hgolstt ) 2 ICA occlusiont 22 39 A7HE0| & ohelo] BT 50| SAlof £0j3}
HEF BR 02 EH2R o £ 8. 28l 21 B2 28
V02| 1A X|2 HA} b ES et 30|
&, A2 REEY
%2 (Urokinase, tPA, Reopro, Tirofiban 5) € 0|89t thrombolysis2t #xp4
mechanical thrombolysisA| iR =
> Tissie 39 Bolt o8 830 S7H0l U2 ¥ ¥9E T = - e
200] Bj3} 037} F7| %0t -SBAE NEE HHSNS, RedOl A12) -
2. Mechanical Thrombectomy (Aspiration, stent retriever)A|Li7} T/ BiAl £% & m:m
45 320/ 2, 2= oY .
3. BHE E780 NRYHE QIEfHY S ot Az 87| AR o | OO
0 o o o o o

= QlzH HE F0|

Acd Zyzy % Aoz F0|
2

1059

o w2 m e s 06

- R+ g

dAoeHE AZEH RS0,
HES0 ASAEHYN Ao

ozH 2AH=Y

Left ICA occlusion
6F Guiding, Mi

Urokinase infusion 0.68M unit

2000 x5 3

theter & wire clot di

p

32




LY

EZ WIS MEZXIA(ARCS) H Lt/ sE8t5| 2019 EALSDS

IV followed by IA thrombolysis

Combined Intravenous and Intra-Arterial r-TPA Ver
Intra-Arterial Therapy of Acute Ischemic Stroke
Emergency Management of Stroke (EMS) Bridging Trial
Christopher A. Lewandowski, MD; Michael Frankel, MD; Thomas A. Tomsick, MD;
Joseph Broderick, MD; James Frey, MD; Wayne Clark, MD; Sidney Starkman, MD;

James Grotta, MD; Judith Spilker, RN; Jane Khoury, MS; Thomas Brott, MD; and
the EMS Bridging Trial Investigators

Arterial recanalization was better in the IV/IA group compared with
the placebo/IA group, as measured by

TIMI 3 flow at 2 hours (6 of 11 or 54% vs 1 of 10 or 10%),although
this was not associated with an improved clinical outcome by
prespecified measures. Stroke. 1999;30:2598-2605

20001 SCHCH protocol

Dosage and technique

rtPA total 0.9mg/kg PA total 0.6mg/kg
Initial bolus 10% Initial bolus 15%
Remainder over 60 min | | Remainder over 30 min
Mechanical clot disruption
Maximum rtPA < 0.3mg/kg

Repeated angiography after 30 min
Restenosis (+)

‘Thrombolytics/Abxicimab
[

[ Parenchymal hematoma () at 24 hours: stert IV

Mechanical clot disruption
Maximum UK < 600,000U

STENTRIEVER (sary 2012)
AOAPT (2013)

Engage he trombus i stet retieve ] Alrge calber aspration
a R

flow acrss the cecusn. Prodmalbaloon
)

the hrombus Drectspiaton

‘Whie minmizng e sk of bol. 7 hen femove te tronbus.

PENUNBRA (2009) EXSESSISIED) DAC(2010) 'SOLUMBRA (ate 2012)
Once th caheter thecet,

ongong cot maceraton s perkomed whle mantaning aspraton

Wihout he e 100885

Balloon Guiding

Flow Arrest
Proximal
occlusion
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Mechanical Thrombectomy improves outcome
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ESTABLISHED N 1812 JANUARY 4, 2018

Thrombectomy 6 to 24 Hours after Str
between Deficit and In

RG. Nogueira, AP Jadhay, D.C. Haussen, A. Bonafe, R . Budzik,P. Bh
RA. Hanel, CA. Sia, AE. Hassan, M. Milan, E.I. vy, P. Mitchll, M.
V.M. Perira, B.P. Mehta, B, Barter, M.G. Abraham, P. Cardona, .
JF.Kirmani, DX, Lopes, BT Jankowitz, M.R. Frankel, V. Costalat, NA
M. Rubiera, A Aghaebrahim, M. Oliot, W.G, Tekle, R, Shieds, T. Grave
LI Saver,and T.G. Jovn, for the DAWN Tral

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE ”

Thrombectomy for Stroke at 6 to 16 Hours
with Selection by Perfusion Imaging

GW. Albers, M.P. Marks, S Kemp, 5. Chrstensen, .P. Tsai, S. Ortega-Gutierrez,
RA. McTaggart, M.T. Torbey, M. Kim-Tenser, T. Leslie-Mazwi, A Sarraj,
SE. Kasner, S.A. Ansari, 5.0, Yeatts, 5. Hamilton, M. Miynash, . Hett

G. Zaharchuk,S. Kim, J. Carrozzella, Y.Y. Palesch, AM. Demchuk, R. Bammer,

P.W. Lavori,.P. Broderick, and M.G. Lansberg, for the DEFUSE 3 Investigators*
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e NEW ENGLAND
JOURNAL o MEDICINE

AUGUST 16, 2018

ESTABLISHED [N 1812 VoL 379 NO.7

MRI-Guided Thrombolysis for Stroke with Unknown Time of Onset

G. Thomalla, CZ. Simonsen, F. Boutitie, G. Andersen, Y. Berthezene, B. Cheng, B. Cheripell, T-H. Cho, F. Fazekas,
J.Fiehler, 1. Ford, |. Galinovic, S Gellssen, A, Golsari,J. Gregori, M. Giinther, . Guibernau, K G. Hausler,
M. Hennerici, A, Kemmling, |. Marstrand, B, Modrau, L. Neeb, N. Pere de la Ossa, |. Puig, P Ringleb, P. Roy

Score on the Modified Rankin Scale at 90 Days
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* Mortality higher (4.1% vs 1.2%, EEEEEEEER)

p=0.07)

Patients %)

Figure 2. Distribution of Scores on the Modified Rankin Scale at 90 Days
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@® Time

Starting point

Window
open

/(—

Window closed

Drawbacks Lo |

— Missed ¥

opportunity Window closed

Long-term health
policy goal

&z I g 0| (Framing)

» Framing refers to how an issue is defined, which can in
turn influence how the issue is viewed (non-issue,
problem, crisis, etc.), who is considered responsible and
the cause and possible solutions. Policy stakeholders
can own or disown a public problem through the way they
define it.

o SHOILL &= MYZAHA et 3o 22

5t0d == (selective attention)dt0l 0122 &

(naming): EEJ|0l JIE =2

v ‘3= MASHAOH  BNICISE HEH M2t
v 'delgRe osdelsor otLICH oz delst Yol

42

- S CIEHL(FHST AIBZON0 52
“RE FHe o0ts CdE0 s0 Uy
* =2 Al
ZHA S
ot St
#so w3t

- CHZS 4o JHA, &3, &2(Negative action) ot
StHL CIHIZ 2 st &0 L&A= ==
(Positive action) ot= 2101 E3l, &3 HMP ol At

>
[
g
)
b
rige
2
Tz
&
o
A
ry
a
©




Healthy People/
Low risk group
~smoking
+alcohol

Limited exercise
*Nutrition

Basic approaches to control of cardiovascular

diseases

High Risk
“hypertension
“hyperlipidemia
~Diabetes
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Cost

Primary prevention
“Health promotion

+Educational advertise
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Secondary Prevention
*Health Exam
“Registry Hypertension, DM

Rising health care costs (per capita) and the reduction in mortality

from CVD

Spearman rank correlation coefficient

— 507 89

sl

r=-1,0 p=0,0001

2004 2006 2008 2010 2012

807 -a-National project

194

Tertiary prevention
+Emergency system
CCVD center

—+—GDP expenditure on
health per capita, $

"Health", in bn rubles

—~—Mortality from CVD per
100 000

*Primary care improvement
*Centers of high
technologies

“Centers for stroke and ACS
care

*Actions for decrease in
abuse by alcohol and
alcoholism prevention,
reduction of consumption
of tobacco, healthy lifestyle

2{A0} 2215, 2016
o 67 aln

SOCIETY
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+ 70% mortality fall due to
risk factor

IMPACT mode/
Explaining the CHD mortality fall

Risk Factors worse +13%
+3.5%
Diabetes (increase)  +4.8
Physical activity (less) +4 4%

. Risk Factors better -70%
ctions Smoking 41%
Cholesterol %
Population BP fall
Deprivation
Other factors

Obesity (increase)

North Karelia Project, Finland
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—— start of the North Karelia Project
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ARTERIAL RECANALIZATION IN CEREBRAL STROKE
EEF VS HEXYE R
CHOF | L~ 912 2019
FAHSNS

Session lll. Interdisciplinary luncheon seminar

Pathophysiology of cerebral ischemic stroke  S2ctM2riH Rl At HR 7|

= -O

Update of stroke prevention therapy for patient with MEHHS 2517 |1t Zlej2
non—valvular atrial fibrillatio

Integrating approach to AF with stroke:  ZI=Z3|CHH S xH
Rehabilitation concerns
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Pathophysiology of cerebral ischemic stroke
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Update of stroke prevention therapy for patient with non—
valvular atrial fibrillation

z o2

MEUEHE 87|t

LES WHS MEX Y U chote oS53 2019 EARSAS

M/56, Health screening

Update of stroke prevention therapy for
patient with non-valvular atrial B R
fibrillation

2019.2.23 n e
MM“A(._MJP«_JLA_JL_A_JLN
EIE i ave TMHLW
ARU2uas =8lu Bl ot b ]

SNUHY #&1isas

SEOUL NATIONAL UNIVERSITY HOSPITAL

2 " 8 Trends in the Prevalence of AF
AF is an independent risk factor for stroke in the Entire Korean Population

@ Entire Korean population (n=41,505,679)
® The prevalence of AF in Korea consistently increased by 1.7-fold from 0.4% in
2008 to 0.7% in 2015 (n=276,246)

® AF patients have a near 5-fold increased risk of strokel

® 1 in every 6 strokes occurs
in a patient with AF2

s
08 a =80 years
® Ischemic stroke associated g
with AF is typically more £ w5
= £
severe than str03ke due to £ os E o
i loa E - women 5 e
other etiologies E . / > £ ..
= . £ -
® Stroke risk persists even go4 — I
in asymptomatic AF* 2 o3 5
= g .—_.__4_(*_’/4 60-69 yoars
2 o2 =
&
0.4 | | 0.7% of the adult population
aged >20 years
1. Wolf et al. Stroke. 1991;22:983-988. N —
2. Fuster V, et al. Circulation. 2006;114:€257-e354. 2008 2009 2010 2011 2012 2013 2014 2015
3. Dulli DA, et al. Neuroepidemiology. 2003;22:118-123.
4. Page RL, et al. Circulation. 2003;107:1141-1145. Year Year

SEOUL NATIONAL UNIVERSITY HOSPITAL SEOUL NATIONAL UNIVERSITY HOSPITAL

Lee SR, Choi EK et al. Int J Cardiol 2017;236:226-231

57
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Distribution of CHA,DS,-VASc scores in
Korean AF patients

100 CHADS2- 0
VASc score e cHADS2VASC22
Ll PSSR s
9
80 : 4
¢ =
m7 £ 0
60 H
e Te
ms 3| —
40 me ‘g “ . TR
" [ —
2 w2 w| T D]
e T T T et mocantat maeaon
L 10
d mo e vy

S O NN ol
..e“ S S S oS oS 2008 2009 2010 2011 2012 2013 2014 2015

Year

2008 2015
CHA,DS,-VASc>2 78.2%
xI: 96

SEOUL NATIONAL UNIVERSITY HOSPITAL

Lee SR, Choi EK et al. Int J Cardiol 2017;236:226-231

ESC 2010 guideline for stroke prevention
H CHAzoSz'VASC

Risk factor Score

[ | Congestive heart failure/LV dysfunction |

Hypertension |
CHA,DS,  [ag>7s 2
Diabetes mellitus |
L | Stroke/TIA/thrombo-embolism 2
B Vascular disease* |

VASc Age 65-74 |

L | Sex category (i.e.female sex) |

Maximum score 9

aPrior myocardial infarction, peripheral artery disease, aortic plaque

SEQUL NATIONAL UNIVERSITY HOSPITAL e . S
ESC 2010 Guidelines for the management of atrial fibrillation

Validation of CHA,DS,-VASc score in Korean AF pts

CHA,DS-VASC ‘ Adjusted stroke CHA,DS,VASc | Adjusted stroke
score rate (%/year)'* score rate (%/year)?
Suggested threshold of annual ischemic ;
stroke risk for a favorable net dinical gt 026 0 061
benefit from OAC for patients with AF is (female) .
between 1% and 2%' 1 (male) 118 1 092
The performance of CHA,DS,-VAScscore 2 221 2 210
in Koreans was consistent with western
populations according to 2 Korea risk 3 288 3 349
!
stratification studies a 534 7 514
5 654 s 953
6 950 6 17.35
>7 9.97 7 a14a
Total 379 8 37.48
*adjusted for Aspirin 9 4817

*male 1.5%/year

Ref. 1. Kim TH, Yang PS, JoungB Lip GYH et al. Stroke 2017;48(6):1524-1530

SEQULHATIDRALUIIVE RS IEHOSFITAL 2. Kang SH, Choi EK et al. Circ) 2017; 81: 1158-1164

for OAC (IbC)

AF = s fosbon, LA = NOAC = non-s

Dabeces. g 390 6574 yers.feme Sex.

nchudes women et other szcke rk itors.
158 for warmen with oy one ddonl sroke rsk fctor
8 for pacenes weh mechaical heart raves or il senos.

bl Sl A T ESC 2016 Guidelines for the management of AF

2018 Korean Guideline of AF Management

Patients with nonvalvular atrial
fibrillation
Calculate CHA,DS,-VASc score

! ! }
0(male) or 1(male) >2 (male)
1 (female) 2 (female) >3 (female)
‘
| ;
No ) [NOACshould be]
() il

'

NOAC (1)
or vitamin K
antagonist (1)

If contraindication
for OAC, consider
leftatrial
appendage
occluder (11b)

SEOUL NATIONAL UNIVERSITY HOSPITAL

Korean Circ J 2018

Non-Vitamin K antagonist Oral
Anticoagulants (NOAC)

Tissue factor/Vila

®)

\_/

ita

in K antagonists

Direct Factor Xa inhibitors

eApixaban
sRivaroxaban
+Edoxaban

Fibrinogen e Fibrin

SEQUL NATIONAL UNIVERSITY HOS PITAL

Weitz J, Bates S. J Thromb Haemost 2005;3:1843-53
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Properties of NOACs

Action Direct Activated factor Activated factor Activated factor
inhibitor Xa inhibitor Xa inhibitor Xa inhibitor
Dose 150 mg BID 5 mg BID 20 mg QD 60 mg QD
110 mg BID 2.5mg BID 15 mg QD 30 mg QD
(75 mg BID)
Phase lll RE-LY ARISTOTLE ROCEKT-AF ENGAGE-AF
clinical trial AVERROES
12-17 hr 12h 11-13 h (elderly) 10-14hr
half-life
Renal 80% 25% 33% 50%
clearance

SEOUL NATIONAL UNIVERSITY HOSPITAL

Heidbuchel H. Europace (2015) 17, 1467—-1507

Summary of results from 4 RCTs
150 mg 110mg mg 20/15mg 60/30 mg

w Not significant w Not significant  Not significant

Rk o
[
Q <]

No head-to-head RCT comparison. Head-to-head data available from observational studies
SE, systemic embolism

1. Connolly etal. N Engl J Med 2014; 2. Granger et al. N Engl J Med 2011; 3. Patel et al. N Engl J Med 2011; 4. Giugliano et
al. N Engl J Med 2013; 5. Pradaxa® EU SPC, 2016; 6. Lopes et al. Lancet 2012; 7. Larsen et al. BMJ 2016; 8. Lin et al.

ESC20430u1 ATIoNAL UNIVERSITY HOSPITAL

Dosing frequency

RCTs: major bleedingvs
warfarin®

RCTs: stroke/SE
vs warfarin'~

RCTs: ischaemic stroke

vs warfari NoEs!

Not

O3
<]
o

Not

o
o

RCTs: haemorrhagic
stroke vs warfarin®-*

‘Superior safety profile
reinforcedby comparative
real-world data™®

Specific reversal agent
available

OAC therapy for stroke prevention in
AF patients

No antiplatelet OAC indicated
OAC should be
oranticoagulant considered (llaB) NOAC OEWFR,
treatment (IliB)

Level

Class

Recommendations

In male or female AF patients without additional stroke risk factors, anticoagulant or antiplatelet
therapy is not recommended stroke prevention

OAC fo prevent TE should be considered in male with a CHAzDS2-VASc = | and female with a
CHA2DS2VASc=2, individual and paticnt p

OAC to prevent TE is recommended for all male with a CHA2DS2-VASc > 2 and all female with
aCHA2DS2-VASc> 3.

When OAC is initiated in a patient with AF who is eligible for a NOAC, a NOAC is recommended in
preference to a VKA.

SEOUL NATIONAL UNIVERSITY HOSPITAL

ESC AF guideline 2016

Underutilization of Antithrombotic therapy
in the Entire Korean Population

AF patients with CHA,DS,-VASc score = 2 points (n=230,332 in 2015)

- . . . l . . . .

2008 2009 2010 2011 2012 2013 2014 2015
BNOAC =VKA " ASA =No

80%

40%

2

S
2

9

%

SEOUL NATIONAL UNIVERSITY HOSPITAL

Lee SR, Choi EK et al. PLOS one 2017 Dec

Asian results from 4 RCTs
[stoese | . [l besaing]

Events
on warfarin

Absolute
risk
reductions
in warfarin
vs NOAC

e Birousin Apusban Tdomsban  Ldonshan
Uome  Mome  Sme  Gme  dome

oumgauan
isame

“ne

Oumenran
Oubgatran mwronsnan Apasnan toonsnan
o [ ome

SEOUL NATIONAL UNIVERSITY HOSPITAL

Lip GYP 1JC 2015:180; 246-254

Data on warfarin in Asians

RE-LY ROCKET ARISTOTLE ENGAGE
100% W‘ el

" INR>3.0
50% ®INR=2.0-3.0
=INR<2.0
0%
o o
& 4
&

SEOUL NATIONAL UNIVERSITY HOSPITAL

Lip GYP 1JC 2015:180; 246—254
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Risk of stroke, ICH and all-cause mortality Risk of stroke, ICH and all-cause mortality
((NOAC vs Warfarin ) ch NOAC vs Warfarin )
Crude cumulative incidence curves of ischemic stroke, intracranial hemorrhage, Crude cumulative incidence curves of ischemic stroke, intracranial hemorrhage, all-cause mortality,
all-cause mortality, and combined outcome according to initiated treatment and combined outcome according to initiated treatment
Ischemic stroke @ Intracranial hemorrhage @ Ischemic stroke &= © Intracranial hemorrhage
5 pvalue = 05708 2% puaue <0000t Warfarin 2 palue = 04705 pixahan § 1 pvale=00001
i i 2 g )
: Wararin . H HE -
g & g 1 3 2 2 — Rivaroxaban
L . NOAC g g _— Apixaban
! 7 - - 2 T 5 - 1 . R - R R
Nowe i Soar o Y 5 Nowe i e o T F s [ Cl Z H o S 2 = e
All-cause death @ Ischemic stroke + Intracranial Ischemic stroke + Intracranial
2| pvale<00001 Wafarin g "] hemonhage: Allcause death Wartarin g = :: hemorrhage+ All-cause death n
£ § ] pvalue<0.0001 ¥ ] P value <0.0001 =
i g w0 H Svaroxaban S Tivaroxaban
H H i s 5.
£ i NOAC : P £
H e 3 . £° -
H § : il i
4 : 7 % s a J—— [ — . g
e i idad raipi . 2 WOy v . 2 O ® v 1
- - - T = o o B oow T [ = = E oo @ H ] H H
. ]
1. Cha MJ, Choi EK et al. Stroke. 2017,48:3040-3048.. DOI: 10.1161/STROKEAHA.117.018773. 1. Cha MJ, Choi EK et al. Stroke. 2017;48:3040-3048.. DOI: 10.1161/STROKEAHA 117.018773.

The first real world data in Edoxaban Initiator of anticoagulant Tx

PrevalentAF o Jan 2073 o ® Establishes indication for anticoagulation
(n=648,560) ey

sy sy, ® Checks baseline labs

AF patients treated with OAC

b Jan 2013 to Dec 2016 ey iroussans, aw | 1a 2 i i
e sass) s e e SRR U TR ® Hb, renal and liver function, full coagulation panel

ORC new e fom Jn 2014 I e ® Chooses anticoagulant and correct dose

T —— St S e g ® Check concomitant drugs : antiplts, NSAIDs, etc

Alcause desth 0764 05750507) 0110 -

s e & 2 ® Provides education and hands out OAC card

intracranial hemorrhage, or Gl bleeding
(n )

HRESLC)  Paake

— — I ® Organizes follow-up

Warfarin Edoxaban

Ichenic suoke 068903561159 0375 F—lh—
(n=4,200) Intracranial hemorrhage 0.532(0.159-1326) 0230 b—l—t—"

Hospisizaton for Ol losding 0402(01400919 0044 i
Hosphalaation for mofor lesdng 0452(02110847) 0023 ——1

(n=31,565)

31 Propensity score matching

Aicause osn 003035600 008 bt
Edoxaban ochanic ke + ICH +alcausedesth 0540030 0003 b |
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ggan2 s 2y
220/ BeY e ATE A 2Z
Ch FH 2 AH EY PTAV, percutaneous transluminal aortic valvuloplasty; TAVI, transcatheter aortic valve implantation

SEOUL NATIONAL UNIVERSITY HospiTaL 2018 CHEHEUHOHSIS] Alut| S Sixtol M BIEHBI K Blo| =4 27 Se TRl Abg XI&

SEQUL NATIONAL UNIVERSITY HOS PITAL
2018 EHRA AF management practical guideline
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Simplified schema to physician choice

&
of anticoagulant
Recurrent stroke, systemic embolic event, or TIA despite D150
good TTR (>70%)
[ High risk of bleeding (HAS-BLED 23) | [p1o.aE |

[ High risk of Gl bleeding

|{p11o.A & |
R

[ once daily dosing or preference to have a lower pill burden || W, R, E |

[-{arE |

}—[A*, D, E30,R15

Asian patients (consider drugs with reduced risk of ICH and
major bleeding in Asian subgroups)

‘ Gastrointestinal symptoms or dyspepsia

‘ Moderate-to-severe renal dysfxn (CrCl 15-49)

A, apixaban; D, dabigatran; E, edoxaban; R, rivaroxaban; W, warfarin

SEOUL NATIONAL UNIVERSITY HOSPITAL

Chest guideline and Expert Panel Report. Chest 2018

NOAC DOSING RECOMMENDATIONS

s-Cr 1.5 mg/dl 04+ P-Gp SN E&

SEOUL NATIONAL UNIVERSITY HOSPITAL

- Dabigatran Rivaroxaban Apixaban Edoxaban

HE 8 150mg bid 20mg qd 5mg bid 60mg qd

Hez 110mg bid 15mg qd 2.5mg bid 30mg qd

e E 7|;< = CrCl < 50ml/min Ei“ Z = 7kx] ol¢ Er = ot 7kx| ol
ot (BOMI 9| SNL‘AI ‘1|L"AI
Q)AI 11<>ng HE 60kg 0|3t HS 60kg O[5t
=5 Lto] 80A] 0] & CrCl < 50ml/min

2016 ESC Guidelines for the management of atrial
fibrillation developed in collaboration with EACTS

Modifiable risk factors Non-modifiable risk factors
Hypertension (especially when
systolic blood pressureis >160
mmHg)

Age (>65 years) or (275 years)
History of major bleeding

Labile INR or time in therapeutic s Sl

range <60%a in patients on vitamin

4 Dialysis-dependent kidney disease or
K antagonists

renal transplant
Medication predisposing to

bleeding, such as antiplatelet drugs
and NSAIDs

Cirrhotic liver disease
Malignancy

Genetic factors
Excess alcohol (=8 drinks/week)

SEOUL NATIONAL UNIVERSITY HOSPITAL

2016 ESC Guidelines for the management of AF

Follow-up of anticoagulant Tx

® Check for thromboembolic and bleeding events
® Assess adherence & education
® Assess co-medication and OTC drugs
® Assess modifiable risk factors and minimize
® Blood sampling
® hemoglobin, renal and liver function

Yearly
6-monthly 2 75 years (especially if on dabigatran) or frail
X-monthly If renal function CrCl < 60ml/min: recheck interval = CrCI/10

SEOUL NATIONAL UNIVERSITY HOSPITAL

2018 EHRA practical guideline on NOAC use in AF

Absorption and metabolism of NOACs

Dabigatran Rivaroxaban
e Sl
(- d
O Ry - J— e
4 2 - 1130 (eldery)
8 0@ = o

ot ey (with ’uud)

Apixaban

f
.

N
- .. f} D oy

Edoxaban
5%
it

t = 1010

SEOUL NATIONAL UNIVERSITY HOSPITAL

Heidbuchel H. Europace (2015) 17, 1467-1507

NOAC dose according to renal fxn

crCl Apixaban
60mg
95 mi/min — -
2150 mg 20mg
60mg*
L 2xsmg/
[ 2x25mg*
50 mi/min —
40 mU/min —] :::fgﬁg & 15mg 30mg
TN e SR, S R I S e s
@ 15mg 30mg 2x2.5mg
15 mymin —f - - - . . ®
oy D © 0

SEOUL NATIONAL UNIVERSITY HOSPITAL

2018 EHRA practical guideline on NOAC use in

AF
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Classification of elective surgical
interventions according to bleeding risk

Ry [ ————
i brpec)
Dertal tervenions Endoscopy with biopsy
Baracic teeth Prostate or bladder biopsy (eg polypectomy, ERCY
; amyec)
ki P
iprecederes Son balow) Spinal or epidural anaesthesi; lumbar dagnostic puncture
[—— N <oronary anggraphy(for coronary angogrphy and ACS
[ | see Patients underpoing s panned ivasive procedure. surgery ‘Thorack surgery
orabaon secion)
[——— ———
g e songri s doase) Mijor orthopseds sugery
Uver bopsy
Seperfcal gery fe.g absces noson smal dermatioge
o Transurehral prosate resecton
Kidney biopsy
‘ No interruption H 0.5-1 day H 2 days

SEOUL NATIONAL UNIVERSITY HOSPITAL

2018 EHRA practical guideline on NOAC use in AF

Management of NOAC in elective surgery

Day4 Day3  Day2 Day -1 Dayofsurgery  Day+1  Days2

i.,,. ARA|R R|R AR Ef‘ri [} [ I} AR
iu- re oo (v |« SN e oo | e
ia=le [0 [0 |o [ivie [e
ifa o » @ >
- FR[RATRETH x [T P[P
i*- coloc|oe(e) [Fr @ecles
izjo [0 [0 |@ [Ex @ e [e
j‘a: O > @ e
s 1D : " A "?—— e ]
s il R é ' 1Ae W':W o
izjo |e a8 Wl [pemele
sz o o] T2 Y i e

SEOUL NATIONAL UNIVERSITY HOS PITAL

2018 EHRA practical guideline on NOAC use in AF

Management of bleeding in pts with NOAC

Bleeding while using a NOAC

| « Inquire about last NOAC intake

! |
E=—

—— [ |
L e | —|

+ Delay T For dabigavan treated patients
. . idarucizumab Sg v
(see chapters2, 5,and 15 + Surgal haemostass Andexanet aiph (pending approval
. and avaiabilty)
+ RBC substitution  needed
+ Platelet substitutin (f platelet count s60K10%1) Otherwise,considr:
- acid - P o4, Berplen®, Corect®) 30
+ Maintain adequate duresis Ufkg; 425 Uk H indicated
* 3PCC (Feiba®) 50 U/kg; mox 200
For dabigauan:
- Consder arucizumab / hemodiabyrs (-
Waruczumabs ot avatable)

SEOUL NATIONAL UNIVERSITY HOSPITAL

2018 EHRA practical guideline on NOAC use in AF

Reversal Agents for NOAC

Reversal agent Target Mechanism of action

Humanized Fab:
Idarucizumab Dabigatran specifically binds dabigatran
with high affinity2
Recombinant modified FXa:
competitive affinity for
direct FXa inhibitors3

Andexanet alfa FXa inhibitors

Synthetic small molecule:
hydrogen bonds (NOACs);
charge—charge interactions
(heparin)4

Ciraparantag Universal

SEOUL NATIONAL UNIVERSITY HOS PITAL

Idarucizumab

Humanized Fab fragment

Binding affinity for dabigatran ~350x
higher than dabigatran to thrombin

IV administration,
immediate onset of action
Short half-life

Idarucizumab

Adapted from Schiele F et al. Blood 2013; Stangier J et al. ISTH 20
15, OR320

SEOUL NATIONAL UNIVERSITY HOSPITAL

The NEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE ”

Idarucizumab for Dabigatran Reversal —
Full Cohort Analysis

Charles V. Pollack, Jr., M.D., Paul A. Reilly, Ph.D., Joanne van Ryn, Ph.D.,
John W. Eikelboom, M.B., B.S., Stephan Glund, Ph.D.,
Richard A. Bernstein, M.D., Ph.D., Robert Dubiel, Pharm.D.,

Menno V. Huisman, M.D., Ph.D., Elaine M. Hylek, M.D., Chak-Wah Kam, M.D.,
Pieter W. Kamphuisen, M.D., Ph.D., Jérg Kreuzer, M.D., Jerrold H. Levy, M.D.,
Gordon Royle, M.D., Frank W. Sellke, M.D., Joachim Stangier, Ph.D.,
Thorsten Steiner, M.D., Peter Verhamme, M.D., Bushi Wang, Ph.D.,
Laura Young, M.D., and Jeffrey |. Weitz, M.D

SEQUL NATIONAL UNIVERSITY HOS PITAL

N Engl J Med. 2017 Aug 3;377(5):431-441
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luted Thrombin Time (dTT) - Assessment of Reversal of
Dabigatran Anticoagulation with Idarucizumab

il Group A Group B
e N =298 ] N =196
90 %0
80 i 801
) 3 70

Idarucizumab E Idarucizumab

2x25g

o] ll :

o ]
T el

] T Eamssmsm S 0] T S

BaselineBetween10-30 1h 2h 4h 12h 24h Basehr\eﬂﬂ’v:en 10-30 1h 2h 4h 12h  24h

vials  min vils min
Time post-idarucizumab

Time post-idarucizumab

= Median and S les @ st e ‘

SEOUL NATIONAL UNIVERSITY HOSPITAL

RE-VERSE AD™ N Engl J Med. 2017 Aug 3;377(5):431-441

Diluted Thrombin Time (dTT) - Assessment of Reversal of

Dabigatran Anticoagulation with Idarucizumab

- Group A "] Group B
1005 N = 298 ] N =196
0] %0
80| 50
E7ﬂ— 270
ol Larucizumad E_1 Idarucizumab .
X259 ’ 2x25¢
0] ll ; s0-] l l
i) Tz s0-] : i
do=--, i S e = 7 JE
A e L

— — 77—
BaselineBetween10-30 1h 2h 4h 12h 24h BaselineBetween 10-30 1h 2h 4h 12h  24h
s prioaiies
Time post-idarucizumab Time post-daruczumab

3 et an 251075 percention T 100/901h percnties @ /S5 pccts |

SEOUL NATIONAL UNIVERSITY HOSPITAL

RE-VERSE AD™ N Engl J Med. 2017 Aug 3;377(5):431-441

Group A: Local Confirmation of Hemostasis

In evaluated patients, median
time to bleeding cessation™:

Non-ICH Gl bleeds:
bleeding: N=120

203 patients
(assessable
in 198) N=78

2.5 hrs
Non-Gl bleeds:

SEOUL NATIONAL UNIVERSITY HOSPITAL

RE-VERSE AD™ N Engl J Med. 2017 Aug 3;377(5):431-441

Group B: Peri-procedural Hemostasis

@ 191 of 196 (97.4%) patients underwent surgery/procedures

Peri-procedural Hemostasis in 191 Patients

200 _
93%
Overall median time from

) first vial to procedure:
3

=4

o

Q.

5 1.6 hrs
g

-]

E

3

H

o
5% 2% 0%
Normal Mildly Moderately Severely
Abnormal

SEOUL NATIONAL UNIVERSITY HOSPITAL

RE-VERSE AD™ N Engl J Med. 2017 Aug 3;377(5):431-441

Adherence to NOAC

=

® 8 1)
[V) o

ey gll
Involy arnity membe %\Kt}

specified follow-up

j..,»' g

Pharmacy databases

SEOUL NATIONAL UNIVERSITY HOSPITAL

2018 EHRA practical guideline on NOAC use in AF

Summary

® The proportion of AF patients who were candidates for
anticoagulation therapy also significantly increased owing to
population aging and increasing comorbidities (i.e., heart failure and
diabetes)

® All four NOACs demonstrated similar or lower risk of ischemic stroke
and a lower risk of ICH compared to warfarin

® It would be more important to use appropriate dose in indicated
patients, and adhere to current guideline

® Idarucizumab provides an additional option in the management of
emergency surgery and life-threatening bleeding in dabigatran
treated patients

SEOUL NATIONAL UNIVERSITY HOSPITAL
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Integrating approach to AF with stroke: Rehabilitation
concerns

o A
TE5=
LSE35|tHHE A melstat

ARCS 2019
ARTERIAL RECANALIZ ATION IN CEREBRAL STROKE
HIEE W AEXIY Y Contents
CHOHLIS B2 4019 2019
FARLRE

» Case

Integrating approach to AF with

s « Integrating approaches to atrial fibrillation
stroke: Rehabilitation concerns

management: EHRA consensus

L= « Integrating approaches to atrial fibrillation:
[ =y =
ZEAS|CYEY xf=to|sta} Rehabilitation concerns
20198 2& 23¢
Case 1 MRI diffusion + MRA

- 73/f

* Rt side weakness (2019.1.14) at Lt centrum
semiovale, 29 attack

e Past Hx:

— HTN/DM(7YA), RA(7YA), paroxysmal AF, cerebral inf at Rt inf
frontal (2YA)

-> UGI bleeding (Lixiana & &), dual(aspirin+pletaal) 7 X,
tambocor(flexainide) 50mg bid, conbloc(bisoprolol) 1.25mg qd

+ Previous state: walker gait
* Motor: u 5/4, low 5/4
* moderate assisted gait
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1. SFAl &8

—

SHATH |7
gg i Mol

)
)
3) Tambocor 50mg bid ®X|
)
)

no

4) Tambocor 75mg bid &
5) Bisoprolol 1.25mg ®X| = &

1. SFA| #HE 24t

+ Holter; short AF, frequent APCs, bradycardia
88%, min/max/ave HR 39/119/53 bpm

« oX| 2FH|; edoxaban 30mg, bisoprolol 1.25mg,
tambocor 75mg bid, exforge 5/80mg

Iy
r
=
(@]

WHHO| |O{ M, bisoprolol 1.25mg qd &
SEotAlE A0 S G UL LI K| o2 x|
|

[ ONI=] —

2. =KX=

—_

NIHSS 2

MMSE 28

RA and DM: toe amputation

Cardio: tambocor 75mg bid, edoxaban 30mg
qd

5) HR: 54~56; Hb: 7.7 -> 10.7

6) Motor: 5/4, walker standing: no Sx

w

O o

Case 2

« 71/m

* Aphasie (2019.1.15Lat Lt MCA territory
infarction, 1st attack with M2 moderate
stenosis

» Past Hx:
— DM(7YA), dyslipidemia

or

- Previous state: QA= It
* Initial NIHSS 10

« Motor: u 4/5, low 4/5

+ Gait: supervision

MRI diffusion + CT angio

1. OFR]|

Echo; possible early stage of apical cardiomyopathy
ECG: AF RVR, 71 bpm
Holter; paroxysmal AF 12%

> 22Xz 7t H4=X0|0, sinus rhythm 22 | X|517]
?/8l amiodarone 200mg qd £ AF83HA|7| HEZfL|CE
aspirin 100mg -> 1.16 enoxaparin 60mg bid -> lixiana 60mg

‘HR: 55, aricept 5mg £ 2f ‘

-> amiodaroneS 100mg qd 2 Z S| FHA|2. LF
U0l 2-32] M= HO| FA|7| HEEFLICE




EEF TS MEZX|H(ARCS) H Chte/FRLY+E85] 2019 EALSUS

2. MK =

+ 1.18 BBS 34

- 121
k-WAB AQ 19.4, 12%ile, transcortical motor
K-MBI 63, MFT 28/27;, MMSE-K 1

+ Independent gait

+ 2019.1.6 71 bmp
+ 2019.1.15 111 bpm
-> 1/16 amiodarone 200mg, 1/18 edoxaban 60mg
+ 2019.1.30 54 bpm
+ 2019.2.1 50 bpm, sinus bradycardia
-> 2019.2.1 amiodarone 100mg Z+&f

2019.1.30 25 ™Z BP HR

» 1.30 step box, 20 repeat per minute

. BP HR

- resting : 131/65 60

- exercise: 130/65 61

- recovery: 130/62 60

+ 2.13 Treadmill speed 2.0 km/hE 20&
. BP HR

- resting : 109/61 69

- exercise: 114/64 96

- recovery: 113/65 70

EHRA CONSENSUS STATEMENT

@ESC__ e

Integrating new approaches to atrial fibrillation
management: the 6th AFNET/EHRA Consensus
Conference

+ Diagnosis and screening
— Atrial fibrillation detection in an era of digital evolution
— Self-initiated heart rhythm monitoring

— Criteria for atrial fibrillation diagnosis and the impact of
screening

— The impact of atrial fibrillation detection and stroke risk

D. Kotecha et al. Europace (2018) 20, 395-407

Clinical methods to deal with self-initiated
rhythm monitoring by the general public

Heart rate detection Devices that record an ECG
Pulse check Photoplethysmo Able to see and verify ECG
irregular s graphy device (>30 secondslead | devices)
Perform12-lead GG Perform12-lead ECG.
Takehistory e
A symptomsand performa physicalexamination. Take history, evaluate cardiovascularand strokerisk,
. assessfor AF symptomsand performa physical
Consider: AmbulatoryECG monitor. = i lon R pperiate.
I
HeAl uninterpretable ECG 9! uninterpretableECG Lt
U Re-evaluate l U Re-evaluate:
Treataccording

toguidelines

D. Kotecha et al. Europace (2018) 20, 395407

@Esc o 010 20,3950 EHRA CONSENSUS STATEMENT

Integrating new approaches to atrial fibrillation
management: the 6th AFNET/EHRA Consensus
Conference

* Integrated care of atrial fibrillation patients
— Definition of integrated care

— Eligible patients and entry/exit criteria for integrated
care

— Technology tools to ensure the success of integrated
care

D. Kotecha et al. Europace (2018) 20, 395407

Integrated AF care and the AF Heart Team

Stroke
Experts

. o c\inic J A l%%

3
@ o, Referring
£ ardiohgis

AF Nurse %
=4 G, s

Technology support
(e.g. CATCHME/ESCAF app)

D. Kotecha et al. Europace (2018) 20, 395-407
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Atrial cardiomyopathy

AFtype:

Fibrosis:
Leftatralsize:

Gardiac function

Mitralvalve disease: significant

AFburden,

Blectrica phenotype:

HFtherapy: Cardiovascularrisk factor management
Rate control therapy
Antiarthythmicdrugs
Catheter ablation
Thoracoscopy and AFsurgery

Pre-AF, atrial cardiomyopathy, and the spectrum of AF management.
AHRE, atrial high rate episodes; PAC, pr: ire atrial pl

D. Kotecha et al. Europace (2018) 20, 395-407

Stroke prevention

« Safety of discontinuing anticoagulation in
specific patient groups

- Anticoagulation after serious bleeding

« Left atrial appendage occlusion

D. Kotecha et al. Europace (2018) 20, 395-407

INTEGRATING APPROACH TO
ATRIAL FIBRILLATION:
REHABILITATION CONCERNS

CONSIDERATION!

+ Cerebral hemodynamic reserve
— Diamox SPECT, collateral
- Cardiac reserve
— HR, EF, LA,
¢ Rehabilitation potential
— Gait using any support vs bed rest
* Monitoring

— teleECG, cardiac stress test, BP/HR
monitoring before/after Rehabilitation

Cerebral hemodynamic reserve

Cardiac reserve: rhythm & rate control?

Nomat snus aytm Ava ortaton [ Te—— —

HFpEF J Xt
QT S S = T (}L) 20 (?:sz

Heart HEmIEF
(LVEF40-50%) ++ ++ +++ ++[+++ ++ 2 “!3) ?? (?!B)
‘ /v

HFrEE YAV ANy
(LVEF<40%) O G 0 o R +++ ™ 0o 0O 0

Heart Failure With Mid-Range Ejection Fraction. Jeffrey J. Hsu JCHF 2017
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Patienl wilh syrploms suggestive of
or consistent with bradycardia or
‘conduction disorder

Comprehensive fistory
and physical examination
(Class )
Directed blood testing

Algorithm: 2018

Evaluation of Bradycardia
and Conduction Disease

The Potential Cardiotoxic Effects of Exercise

ACC/AHA/HRS Guideline

SND*

Nondiagnostic.

Classla)
Conduction disorder wil
A Block 1:1 AV conduction

SND Diagnostic, AV Block Conduction disorder
algunithin| iagnostic aigorithmi. ) | Diagnostic aigaritms ) |

if structural heart
isease suspected

Ye:

pt
Mo Infrequent
Exercise ECG testing L - Symptoms 1M
(Class lla) (>30 days) (Class 1)

Abnormal ~Normal-

Ambulatory ECG
il
(Classl)

{—Significant arrythma

No significant.
= arrhythmias
Conduction disord
o) (S
‘
SND Diagnostc AV Rk Canduction dsnrdar 1. |gamtedl
algorithmt Diagnostic algorithm} Diagnostic algorithm§ bradycardia?

Atrial flutter
* 31%vs. 8% are
endurance athletes T
[Clnasos L Guche: Atrial fibrillation
— * 1% of community
* 3-10% athletes

Heart block

PPM in 3% athletes
vs. 0% non-athletes

“Baldesberger et al EHJ 2007
*Stein st al JACC 2002

Ventricular prematurey
beats (ectopics)
Common in athletes
Usually completely safe' '\x

“BIffiJACC2004

Ventricle

/v Scar / arrhythmias
Schnelletal. 515M 2015

Ventricular tachycardia

Rare. Potentially serious

Most often of RV origin

??? More common in athletes *Heidsuchel, Hoogsteenst al. EHJ 2003

Risk stratification

CHADS?2 score
CHA2DS2-VASc score
HAS-BLED score
Antiplatelet use
anticoagulation use before

Cardioembolic stroke severity among BMI*
— NIHSS on admission* (p.002)

— mRS at discharge* (p.001)

— Mortality (.13)

— Period of hospitalization (days) (.51)

J. Hagii et al. Journal of Stroke and Cerebrovascular Diseases 2018

A%l 25 Stk MEAL =8

#7|ojyel 252 & F2ols 25, 2 5 5 25
z "ol A%, AHES IUHE

25 50| Y45 U F5E oMo ZRAS T
Neroh 25 Hoj st £ 203 014 S} EE

% 7] YOl 7IMALECE 10 mmHg Ol & &

HUo| HIHAROZ As (527 Y 220 mmHg 04,

0|2t7| =0l 110 mmHg O] &)

2l & Rehabilitation concerns
FUZ0| gt e A2 EM SAE B8 23989
o|Z2TIo| #A| slof ¥ ZEo 25
F2 M7 22 AN ECH MEAA QRS O 0|2
2 FYOME 7tsT 2F2 XA
£5e5, 0l2es, 2 252 /8 SNEEoR AT
X 2] 282 HA AM7|, 27|

[-> Tele ECG monitoring, cardiac stress test, 2 X2 K| |

QlzH xHE?

B8 ol MM FAFR LT

O L EFS

MeXg 22222 0Hd S YLC
23 o] FXf Eo|E ST best practice
decisionS BHARORCH Z2783tE AO0| F5LICH
?le 2471 A= X} selectiont monitoring
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Mechanical thrombectomy in IV rtPA in—eligible patients SHj Hsx
Mechanical thrombectomy for patients with low NIHSS in ELVO ABC ZEe
Mechanical thrombectomy in atherosclerotic ELVO MY 2R
Mechanical thrombectomy for patients with large DWI lesion =~ Xx{Q|ujsStrl ZIEf=
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SR MEoZ AR U= BM LHEM SXIA Q] intravenous (iv.) PATAIRH ZTIAIES HEE =2 stroke trialS2)
exclusion criteriaZ25E HS{ACH, NINDS (National Institute of Neurological Disorders and Stroke) trial®| expert consensusoi|
M 7|stTt 02{8t iv. tPA 27IMEE & YR = XILIXIA| MgH0|2t= HIE0] Uoi%tn 2018F THEE guidelinediiA= LE &
B0 LHE|QICH SA WM S 3~45A2t 0[Lie] AS EtXE MRIOIA cerebral microbleedZt 107 0[5! SXIAME ALRE! 4
UEE IHZEIUCH, iv. tPAAE T 24A17F O|LHOf| SHHATIR|LE SFETM|Q] AKRO| URoM= T2{E 4 ATt UHEE FIH=(
C}. BtHo| Glycoprotein lb/llla receptor inhibitor (Abciximab)2t SA| Z=I5H= 41t 24A17F O[LHOll LMWHE X|2 8ZFC =2 FAMHIS

FR0l= 0To| ALE0| FXI| QUCE E5L 18M| 0IFHS] BtX}, 4 UM A|™0| S2Hst ZLE45A17H0] X 32, 24 HEE
0] Y= AR 371 O|LHol| HIEM LIEZ0| QYT AL, IHY 0|LiQ] Alst FE QJAl 2M QA & postiraumatic infarction0] QU
= 42, 3712 O|Loll intracranial or intraspinal surgeryE 22 A<, FIHUHEE H0| U= ZR, XFUSIEE B4 557t
U= 82, Gl malignancyLt 212 0|LHL| Gl bleeding0] JUME ZL, CoagulopathyZt = B2, infective endocarditis?7t U= G2,

aortic arch dissection0| U= AL, intraaxial intracranial neoplasm0| U= AL SOHME AR HM|Ste|T It

Z|Z20f O|24St Mgt S2= iv. tPAS AFRSIX| 25t mechanical thrombectomyE AldictE ALY S| AI2SH BARE9 24t
Hlwst E1171 O|HX|2 U=, iv. tPAS O[2] AISt bridging therapyZt &f S43lCk= Z1t2F mechanical thrombectomyZt
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Mechanical thrombectomy for patients with low NIHSS in ELVO

21
(=]

o2
rek

ABetn Sielz

Y

Alziolat

Introduction : Mechanical thrombectomy has been recently used as the standard therapy for patients with emergent large
vessel occlusion (EVLO) and NIHSS score ) 6. When patients with ELVO present with minor stroke (NIHSS { 5 or { 8), there
were no consensus on the role of mechanical thrombectomy.

Methods : We reviewed systematic reviews and meta—analyses to describe the safety and efficacy of mechanical
thrombectomy versus best medical treatment in patients with ELVO and low NIHSS score.

Result : In one paper, compared with best medical management—Mechanical thrombectomy, patients with immediate
MT were younger, had more often atrial fibrillation, higher baseline NIHSS, higher ASPECT score, more middle cerebral
artery—M1, and less middle cerebral artery—M2 occlusions. In another paper, when compared with medical therapy without
iv tPA, mechanical thrombectomy and medical therapy with iv tPA, were associated with improved 90—day modified
Rankin Scale (mRS) score. Among medical patients who were not eligible for iv tPA, those who underwent mechanical
thrombectomy were more likely to experience good mRS at 3—month than who were not. There was no significant
difference in functional outcome between mechanical thrombectomy and medical therapy with iv tPA.

Conclusion : In several papers on the patients for ELVO presented with low NIHSS, they suggest that mechanical thrombectomy
with iv tPA resulted in good functional outcome at 3—month. Also, mechanical thrombectomy plays an important role in the
patients who are not eligible for iv tPA. And, immediate mechanical thrombectomy in ELVO with low NIHSS may be safe and has
the potential to result in good outcomes,
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Mechanical thrombectomy in atherosclerotic ELVO

< AH A
2FBICH
Etiology of LVO
Mechanical Thrombectomy
in atherosclerotic ELVO * Embolic LVO
Jae-Sang Oh ¢ Cardio-embolic

Soonchunhyang University * Artery-to-artery embolic

Cheonan Hospital . .
Neurosurgery depamﬁent ¢ In-situ atherosclerotic LVO

Pathogenesis of Atherosclerosis Inflammatory pathogenesis of ICAS

e Inflammatory pathogenesis

e Hemostatic pathogenesis
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Hemostatic pathogenesis of ICAS

Glycoprotein lIb/llla

Fibrinogen

7 ',,M”’ “u ‘ couégeh e
e 0. 4
X

Prothrominase Prothrombin Stable clot

= —

./\ @ Positive thrombin feedback
( |
®o—0

Prothrombin

00

Jae Sang Oh

Prothrominase Prothrombin Stable clot

complex /
Y1

Pathway inhibitor

‘/\ @ Positive thrombin feedback
=

Jae Sang Oh

AIS with Atherosclerotic LVAO

¢ Incidence

* Diagnosis

* Management

* Prognosis

Incidence of ICAD

¢ Intracranial atherosclerotic disease (ICAD)
e Systemic atherosclerosis
e MCA (m/c) > BA>ICA > VA

¢ African-American, Asia (CJKI), Hispanic

Incidence of ICAD

¢ Severe ICAD on autopsy
* 43% (60-69yrs)
* 65% (70-79yrs)
* 80% (>80yrs)

¢ In non-valvular Af patients of Korean,
ICAD>50% was 29.6% on angiogram.?
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Incidence of atherosclerotic ELVO

e 20-40 per 100,000 related IS
» Atherosclerotic ELVO?
* 5.5% in French
* 15% on anterior circulation in Korean

* 35% on vertebrobasilar in Korean

Incidence of atherosclerotic ELVO

* Predictor
* m/c: M1 or VB
* Lower initial baseline NIHSS score than embolic ELVO
¢ Risk factors
* Dyslipidemia
* Smoking
* Not AF, HTN

AIS with Atherosclerotic ELVO

¢ Incidence

¢ Diagnosis

* Management

* Prognosis

Diagnosis of atherosclerotic ELVO4
Two cases of Left M1 occlusion

Embolic ICAD

Diagnosis of atherosclerotic ELVO
[07.

7

Embolic
sharp MVR sign

+++
Relatively low

Initial angiogram contrast stagnation

Collateral +

NIHSS score Relatively high

Diagnosis of atherosclerotic ELVO3

GRE HE stain CDeé1

Embolic

Neurosurgery 76:680-686.2015
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Differential diagnosis of
Atherosclerotic ELVO

Angiographic findings

‘ (intimal flap or double lumen)

‘ Acute dissection ‘
/ Angiogram on stenting
Differential Diagnosis of Remained Repeated thrombectomy and
ICAD with LVAO \ thrombus migration
\ intra-arterial injection of vasodilator
‘ Vasospasm }

wait and see 5 mins

AIS with Atherosclerotic ELVO

¢ Incidence

* Diagnosis

¢ Management

* Prognosis

Treatment indication of
Atherosclerotic ELVO

*Severe ICAS (=70% stenosis of WASID)
*Bool flow impairment
*Re-occlusion on repeated angiogram

+Diffusion-perfusion mismatch

Management of
Atherosclerotic ELVO

Balloon angioplasty Emergent intracranial stenting or

elective intracranial stenting

ICAD with LVAO

[y

Intra-arterial or intravenous

Antiplatelet dicati
thrombolytic drug infusion ntiplatelet medication

Balloon angioplasty

® Recanalization of stenotic portion > 50 %
® High re-occlusion risk

® Only PTA as acute management ?

Emergent intracranial stenting
Elective intracranial stenting

® Recanalization of stenotic portion > 50 %
e High re-occlusion risk

® Only ICS as acute management without
medication control?

e SAMPRIS study !!!
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SAMPRIS study

% Stenting versus Aggressive Medical Therapy for

Intracranial Arterial Stenosis
w 451 patients
v« 30-day rate of stroke and death

w 14.7% in PTAS vs 5.8% medical group

Chimowitz et al ; SAMPRIS; NEJM 365;993-1003.2011

Detailed analysis of SAMPRIS

@ Perforator infarction

@ Embolic

@ mixed

© delayed stent occlusion

w 224 patients of PTAS
w 208 stenting
« 19 Ischemic stroke

« m/c is perforator infarction

Fiorella, Stroke 43; 2682-2688,2012

Progression from ICAS to LVO

ICAS with perforator infarction

Treatment indication of
Atherosclerotic ELVO
*Severe ICAS (=70% stenosis of WASID)
*Bool flow impairment
*Re-occlusion on repeated angiogram

+Diffusion-perfusion mismatch

Not perforating infarction !!!
Hemodynamic impairment

Intra-arterial or intra-venous
thrombolytic drug infusion
¢ Recanalization of stenotic portion > 50 %
eUrokinase injection (40,000-100,000 IU) on IA
eTirofiban injection (0.5~1.0mg) on [A

® High re-occlusion risk
® Only drug infusion as acute management without

PTAS control?
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Glycoprotein llIb-llla inhibitors Intra-arterial drug infusion
| | Abciximab | Tirofiban | Eptifibatide on atherosclerotic ELVO
Structure Antibody Fab fragment Non-peptide Cyclic heptapeptide
¢ Kang DH et al. Korea (2017)
Molecular weight 47615 Da 496 Da 832 Da
Cross reactivity * 30.3% of 168 patients with thrombectomy (Stent
. Yes No No . .
with other retrieval+Aspiration)
Plasma half life 10-30 min 2h 25h ) .
* Re-occlusion: 65% in ICAD vs 3.3% non-ICAD
L”I*;t'z:'e'?" cl >80% >90% >90%
gy e AT ¢ 0.5-1.0mg intra-arterial tirofiban intraprocedurally
<4-8 hr
Platelet recovery (50, aggregation (near baseline)  (>50% aggregation
¢ 85.7% TICI 2/3 (no PTAS)
Elimination route Senescent Mostly renal 50% renal
Reversal of e Discc?ntim.!ation of Disco_ntingation of ¢ 14.3% Rescue stenting
effect infusion infusion
Usual dosage 0.25 mg/kr +_0.125 kgl *25 ug/kg (10uqll.<g) + 180 uglkg/mif\ +20 Cerebrovascular Diseases 37: 350-355, 2014
min 0.15 ug/kg/min #g/kg/min

IA and IV drug infusion
on atherosclerotic ELVO PTAS on atherosclerotic ELVO

¢ Al Kasal et al. USA (2017)

¢ Zhao et al. China (2015) * 8.3% of 435 patients with thrombectomy (ADAPT)

Stent and balloon size under sized by 10-20% or sized to
vessel caliber.

¢ Seven patients with re-occlusion

¢ IA and IV tirofiban 24 hrs (no PTAS)

Abciximab intraprocedurally then received aspirin and
71% (5/7) TICI= 2b clopidogrel after the procedure

¢ No intracranial hemorrhage 64.7% TICI= 2b

* 4 patients had post procedural ICH

Exp There Med 14: 3314-3318, 2017 JNIS 9: 948-951, 2017

PTAS on atherosclerotic ELVO Vicious circle of
Atherosclerotic ELVO

¢ Jia B et al. China (2018)

Glyco llb/llla inhibitor
1A + IV

¢ 34% of 140 patients with thrombectomy (Solitaire)
¢ Solitaire detachment, PTAS (Gateway, Wingspan)

¢ Intravenous llb/llla inhibitor + aspirin and clopidogrel
after the procedure

* 96.4% TICI= 2b

JNIS 10: 746-750, 2018 B Sok viv PTAS :
Flow restoration
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Recommend protocol of atherosclerotic ELVO

Re-occlusion
Stenosis DDx
Vasospasm
Dissection

Atherosclerotic LVAO Remained thrombus
SR or Aspiration

Flow impairment on repeated angiogram
Stenosis >70%

Yes Xper CT No Emergent PTA or PTAS +
No SAH Glycoprotein lIb/llla antagonist
v Dye leakage IA (0.5~1.0mg) + IV 12hrs
Plus DAPT loading before
Follow up & Yes 2hours
elective PTAS

period.

Conclusion

¢ High percentage of atherosclerotic ELVO in Korea

¢ PTAS with IA or IV tirofiban as re-occlusion management
in atherosclerotic ELVO leads better recanalization rates
and better clinical outcomes.

¢ Flow restoration + medication intra and post-procedural
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Mechanical thrombectomy for patients with large DWI lesion

From the past, it has been well known that the patient with large infarct volume had unfavorable outcome not only in the
alteplase cases but also in the MT cases. Recently, mechanical thrombectomy(MT) has been considered as the firstline therapy
for the patients with acute ischemic stroke due to the excellent achievement of the some positive randomized controlled trials
(RCTs). In these positive MT trials, the inclusion criteria were mostly the lesions of small core infarcts.

However, there were constant questions about whether the proganosis of patients with large infarct volume was really
unfavorable, and many studies have been tried, Recently, some research papers have been published on the MT for patients
with large core infarcts. Although it still remains unclear whether MT should be withheld in patients with large core infarcts, |
would like to get a little answer through a review of these papers.
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Case for contact aspiration oiEll MEE

Case for stent retriever JtEEEsn dad

Case for combined strategy (Solumbra or ARTS or TRAP) I HE=
Complicated cases in mechanical thrombectomy (1) =2 24
Complicated cases in mechanical thrombectomy (2) HaT A
Complicated cases in mechanical thrombectomy (3) ZH ojsZ
Complicated cases in mechanical thrombectomy (4) HAZSHHY 0|52

Complicated cases in mechanical thrombectomy (5) ZISHHMOAES HZEIH

Complicated cases in mechanical thrombectomy (6) Mg MaHe UM
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Case for contact aspiration

= X
M=
s

Main clinical trials of IA before New Era of Mechanical thrombectomy

G R L G N

Study period 1996~1998 2006~2012 2008~2012 2004~2011
Comprehension of Contract Aspiration on
Subject number 180 656(early termination) 362 18
Mechanical Thrombectomy
Intervention 1A r-proUK plus heparin EVI plus IV rtPAVS IV EVIvs. IV rtPA EVI vs. standard care
vs. heparin P
Used devices Non applicable Merci, Penumbra, Solitaire, Pneumbra, Merci, Pneumbra
EKOS, Solitaire Trevo, Merci
Patients included Patients with occlusion of ~Patients with IV tPA<3h  Patients eligible of IV Patients with LAO
A<6h 1tPA(<4.5h) and (anterior circulation) <8h
EVT(<6h)
P of,' Hong Jun Jeon Imaging at baseline  CT CT, CT angiography e Muttimodal CT/MR
Primary endpoint mRS 0. 1,2 mRS 0, 1,2 mRS 0, 1,2 Shift in mRS
Time to endovascular  5.3h 249 min 3.45h =6h
treatment
Recannalizationrate  66% (TIMI 2,3) 40% (TICI2b/3) Not reported 27% (TICI2b/3)
Department of Neurosurgery, Kangdong Sacred Heart Hospital,
= - Clinical outcome 40% vs. 25% (p=0.04) 40.8% vs. 38.7% 30.4% vs. 34.8% No difference
Hallym Univers ollege of Medicine
‘Symptomatic ICH 10% vs. 2% 6.2% vs. 5.9% 6% vs. 6% 9% vs. 6%
(pneumbral pattern)

Beslamotihe e RETOE A Hirsmberthim Onset to pucture~Recannalization time

L mw il i

Design Medical care vs. Medical care vs. IV tPAvs. IV IV PAvs. Medical care vs.
Medical care + EVT  Medical care + EVT  ftPA+EVT IV tPA+EVT Medical care + EVT
Phase Phase 3 Phase 3 Phase 2 Phase 3 Phase 3
Door to CT
Time <6hr, expected <12hr, <6hr, expected <6hr, expected <ghr, expected
puncture time randomization puncture time puncture time puncture time
Onset to tPA
EVT modality Discretion of Recommended Exclusively Solitaire Exclusively Exclusively
investigator stent retriever FR Solitaire FR Solitaire FR
Primary outcome 90 days mRS 90 days mRS Median percentage 90 days mRS 90 days mRS CT to Puncture
reperfusion at 24 h
NIHSS reductionz
8points or reaching
O-t.at Joays Door to Puncture
Pretreatment NCCT with CTA NCCT with mCTA NCCT with CTA and NCCT with CTA NCCT with CTA

Image cTP and CTP ( or DWI
with MRAand MRP)

Image selection  Absent Exclusion | Target mismatch I [Target mismatch | Exclusion

Criteria Large core Xeltsion large core

(ASPECT<6) & large core (CT or  (CTASPECT<7,

Poor collateral DWI ASPECTS <6) DWI ASPECT<6)

Target mismatch: Hypoperfused tissue / Core >1.2and Hypoperfusesd tissue - Core >10 ml and Core <70 mi;
Core (rCBF,30%); Hypoperfused tissue (Tmax > 6s)

Puncture to Recannalization

lypoperfused tissue / Core 1. erfused tissue -
and Severely hypoperfused tissue <100 ml; Core (DWI le:
Hypoperfused tissue (Tmax >6 s); Severely hypoperfused tissue (Tmax>10 s)

Onset to Recannalization
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Non-inferior performance of direct aspiration by Large-bore catheter

ADAPT technique with ACEG8 and ACE64 reperfusion
catheters in ischermic strok nent: results from
the PROMISE study

ger ACE 68 aspiration catheter increases first-pass
efficacy of ADAPT technique

na Effectof tact

Ken o S and Large Vessel Occlusion
— ERR ed Clinical Trial

Reducing p

Advancement of Reperfusion Catheter

Original penumbra
System

. ACE"68 Reperfusion Catheter

6F

6F
T

, ACEB®4 Reperfusion Catheter

Product i

ACE64/(1 . ACES0 Reperfusion Catheter
Arc (Medi
Neurovase JUNE ¢

54F
caatysct 2013 ° " |l <o

Neurovasc

Sofia (Micro Vention) 125 0.068 0.03> 0.068 V.U55
Sofia Plus (MicroVention) ~ 125/131 0.083 0.070 0.082 0.070
Revive IC 044 (Codman 136 0.053 0.044 0.053 0.044
Neurovascular)

Revive IC 056 (Codman 121 0.065 0.056 0.065 0.056
Neurovascular)

Accessing route: Tortuousity of supra
or Infra-aortic arch

Different characteristics to IA thrombectomy

ADAPT = Contact aspiration
(A Direct Aspiration First Pass Technique)

ADAPT Technique

Accessing route: Tortuousity of supra
or Infra-aortic arch
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Accessing route: Neck dissection

Complicated anatomy of accessing route

- Narrow ICA siphon or Tortuous curve

How | do it?

1. Pre-thrombectomy preparations /
Evaluations & access

Procedural performance

1se specific strategy
- Typical case
- Large volume clot
- Underlying intracranial atherosclerosis
- Rescue application of other procedure

< Stepwise of penumbra reperfusion >

Check for clot

Microcatheter navigation beyond clot ) )
! gati y Suction devices

Gentle microcatheter angiogram with 1cc luer lock Aspirated pump or syringes

Guiding or balloon system
Suction device to contact the thrombus DSA run
Notice the distal markers

Repeat contact aspiration, if necessary
Forward and backward slightly motion

Thrombus incubation about 1 min by penumbra Pump

Consistency retrieval of suction system
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Typical cases

Typical cases

= Large bore aspiration catheter
Reliable performance to be first run TICI3
- Reducing the pro e time

= If necessary, possible to change the Solumbra technique
= Large amount of clot ; Coaxial guiding su t
Shuttle 8~9Fr+ 8~9Fr BGC

+ Intermediate or Penumbra ACE Max 068 /

Neuron Max 088 90 cm+ Penumbra ACE Max 068

Intracranial atherosclerotic stenosis
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Underlying intracranial atherosclerosis

Suspect underlying intracranial atherosclorosis

Goal;
; Limit stent retrieval, possible iatrogenic dissection

F/57 Rt. ICPCOM An s/p coiling by Stent assist and In-Stent Thrombosis
E "/ ’.- - J

Rescue application of other procedure

M/60 Lt. Sigmoid Sinus Thrombosis and Venous Infarction
)

F/57 Rt. ICPCOM An s/p coiling by Stent assist and In-Stent Thrombosis
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M/60 Lt. Sigmoid Sinus Thrombosis and Venous Infarction

Rescue application

Lesser trauma for normal vessel or treated area

Rapid response of the target like thrombus
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Case for stent retriever

+;

pa

=N

d
i O
Ju
i

Guiding system

* 8F/9F long sheath or shuttle (90cm)

. * Balloon guiding catheter
Case for Stent Retriever * Long HN1 catheter and 035 wire

o

SHistun aHd=2Y

=g
P

=

rE

Selection of stent size Case 1. distal ICA occlusion

e Terminal ICA occlusion—6/30, 6/40
e M1 or Al occlusion—4/20, 4/40

* M2~3 or A2~3-3/20
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Case 2. M1 occlusion
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Case for combined strategy (Solumbra or ARTS or TRAP)

x; iL
HEE I HEHE=E
SuiThsm e AZe|T}

Extensive prospective clinical data have established mechanical thrombectomy by stentrievers as a critical treatment for acute
cervical and cerebral large vessel occlusion since 2015, Improvements in thrombectomy devices and techniques have been
made to achieve faster and more efficacious recanalization, In addition to stent retrievers and balloon guide catheters, large—
bore intermediate catheters have been designed to advance easily through intracranial arteries to the clot for additional support
and for direct aspiration. Using these trackable, large bore intermediate catheters, aspiration as a first pass technique has gained
favor in many institutions.

Recently, the combination of stentrievers and aspiration techniques was described in the treatment of large vessel occlusion
and was applied to improve the rate of recanalization and decrease the procedure time. The combination of stentrievers and
aspiration, which incorporates the benefits of both stentriever thrombectomy and aspiration, is thought to increase the efficacy of
clot removal in comparison with each technique alone.
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Complicated cases in mechanical thrombectomy (1)

i
L

« MO
(01
= Joh

AR EEEETEERE 5,
C\\’) Souerymanzmmwmfowws = Case H ) 41/’\/'

* Rt. side weakness G Il -> I
« INT:2018.12.29 23:00

A R CS 20 1 9 « FAT:2018.12.30 08:00- Rt. G Il
+ Local MRI A/

. . . ¢ 2018.12.31 10:00 Rt. G Il
Complicated cases in Mechanical thrombectomy

Incheon St. Mary’s Hospital
The Catholic University of Korea
Byung hoo Moon




Case 7K) 79/M

* Lt. side weakness G IIl
* Onset : 2019.01.02 08:00

Case X) 79/M

* t. side weakness G IIl
* INT:2019.01.01 15:00
* FAT:2019.01.01 17:00

i+=&5t38] 2019 EAESTS |
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Case /X) 79/M

* Rt. side weakness G Il

* Onset : 2019.01.03 10:00
* stupor

* A fib

Thank you for your attention!!!

SR HES 910t AR T, 24AR+ 3652 FHEX|
2l Ji!
- b
H o [ T8 [ S}

() 7Em ayszyn sy
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Complicated cases in mechanical thrombectomy (2)

dE

T

rd

ARCS 2019
Arterial Recanalization in Cerebral Stroke

Complicated cases in mechanical
thrombectomy

()utHggysray

A5 society o oremn Encovascar Newosurgeons

Case 1

* M/78

+ C/C Rt. Motor weakness

Aphasia
Last NR time: 03:00, First aNR time: 07:30, ER arrival time: 09:02

* P/Hx.

HET with angina = coronary stent
DM (+)

o N/Ex.

M/S - alert with global aphasia
CNF - LRQ2+/2+)
Motor - Rt. Hemiparesis G(3/3)

*+ NIHSS - 13
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Posi-oelioon AV

Case 1

*N/Ex. (discharge)
M/S - alert with aphasia
CNF - LR(2+/2+)
Motor - Rt. Hemiparesis G(4-/4-)
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Complicated cases in mechanical thrombectomy (3)

0| & =l
[ W
ZEthstun g Lgelat

Endovascular mechanical thrombectomy for acute ischemic stroke due to intracerebral artery occlusion is now a recommended
treatment. Improved devices have made it possible to treat more acute ischemic stroke due to intracerebral artery occlusion.
But mechanical thrombectomy is associated with a number of intra—procedural complications, which need to be minimized and
effectively managed to maximize the benefits of thrombectomy. Complications are caused by a variety of causes. The tortousity
of the cerebral artery is one of the causes of complications. Severe tortousity of the cerebral artery often causes the procedure
to fail or cause injury to the device,

In older patients, the degree of tortousity of the cerebral artery is more severe than in younger patients. The percentage of the

elderly population in Gangwon—do is higher than in other regions and is steadily increasing every year. | would like to announce
on the complications experienced by severe tortousity of the cerebral artery through this session.
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Complicated cases in mechanical thrombectomy (4)

SR 2 MTST O|=E
Aol AHEE 0| 8% HHAH

M3elatol & 2

jyorszegs

o2

CASE. 1 (52. M)

1. 2017.34. SAH.P-com.Lt £ coiling X|2 24 £(mRS 0)
UIA.P-com.Rt. coiling /8l LI

2. Both pICA stenosis combined
3. Stent assisted coiling

4. It7{%: DM

[yolezopsl [Jon2 mopsel
- |
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| Session V. Video session with recorded case presentation
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] Session V. Video session with recorded case presentation

Complicated cases in mechanical thrombectomy (5)

Prehospital notification and
Combined IAT
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] Session V. Video session with recorded case presentation
Complicated cases in mechanical thrombectomy (6)
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Endovascular Treatment
for Acute Ischemic Stroke

= _ * mRS score 0-1
Compllc_ated Cases in W e
Mechanical » Large vessel occlusion : ICA, Proximal
Thrombectomy MCA
* NIHSS>6
« ASPECTS>6
* Onset time < 6Hrs

Acute ischemic stroke

complication
* Pre-procedural complications

* Interventional Angiography room

» Post-procedural, ICU
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47/F, Lt. hemiparesis, Stupor

Penumbra 4Max
Select Plus

53/M, Lt. Hemipresis

65/M, Lt. Motor weakness Gli

Penumbra 4Max Revive SE stent
Select Plus

76/F, Rt. Hemiplegia 53/M, Lt. Hemiplegia

Carotid balloon stent Penumbra catheter
Penumbra catheter
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] Session V. Video session with recorded case presentation

63/M, Dysarthria, Rt. weakness 86/M, Coma

Penumbra catheter ) Trevo stent
Enterprise stent

73/M, Lt. Hemiplegia

Penumbra catheter ) £ G Excelsior XT-27
X Penumbra catheter
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Seek & Feel the
Difference

Il AL AXY

DETACHABLE COJL SYSTEM

Soft Polymer Gripper
for smooth,
controlled delivery

iy
.....

Stand Alone to maintain
its own size and shape

.012" Large OD
for higher packing density

than comparable .010" coils?
Random Break Deployment may ease

coil repositioning during embolization?

Source: Fluoroscopic image of Orbit Galaxy 9mm x 25cm
in 10mm x 8mm Aneurysm model, Tokyo Science Center, 2017

1) Ahmad Khaldi, The Orbit Galaxy XTEASOFT Coils: a Multicenter Study of Coil Safety and Efficacy in both @@

Ruptured and Unruptured Cerebral Aneurysm, Journal of Vascular and Interventional Neurology, 2012

2) Juan A. Lorezo, XTRASOFT GALAXY Endovascular Finishing Coil, World Neurosurgery, 2011 CERE NOVUS
COPY-17004-CO B
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Hydrosoft 3D

Vention
TERUMO

eHydrogel is progressively soft for confident coiling of high risk aneurysms

eHydrogel is as easy to use as bare platinum coil.

Refommino, | Dmeter | S | Coen | gmeter | et
100102HFRM-V 1 2 100208HFRM-V 2 8
100103HFRM-V 1 3 100210HFRM-V 2 10
100152HFRM-V 1.5 2 100254HFRM-V 25 4
100153HFRM-V 1.5 8] 100256HFRM-V 25 6
100154HFRM-V 15 4 100258HFRM-V 25 8
100202HFRM-V 2 2 100304HFRM-V 3 4
100203HFRM-V 2 3 100306HFRM-V 8] 6
100204HFRM-V 2 4 100308HFRM-V 8] 8
100206HFRM-V 2 [ 100310HFRM-V 3 10

Hydroframe

Catalog _Coil Catalog _Coil Length
Reference No. Dlar:ln':ter Lf":::h Reference No. D'f,:‘,:ter (cm)
100405HFRM-V 4 5) 100715HFRM-V/ 7 15
4 8 100728HFRM-V 7 28

100408HFRM-V
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