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* AF stroke

Clot blocks an artery
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g Higher severity
Large lesion

15-20 % of all ischemic stroke
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May need anticoagulation

Blood clot
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during atrial
fibrillation

Warfarin vs. Placebo NOACSs vs. Warfarin
2,900 Patients 71,683 Patients

6 Trials of
Warfarin vs. Placebo ROCKET AF ENGAGE AF-TIMI 48

1989 - 1993 (Rivaroxaban) 2010 (Edoxaban) 2013
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(Dabigatran) 2009 (Apixaban) 2011
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* Biochemical factors

of cardioembolism in AF patients

* Hypercoagulable state matters CE

" : 1. D-dimer higher in those with
: cardioembolic stroke than other
i -, mechanisms
E 500 N H
o é = = -
o R e g g 2. D-dimer level well correlates
with the risk of stroke stratified by
T e CHABS2-0r CHADSVASC score.
0 27 0.40+0.18 0.35+0.22
1 77 0.47 +£0.26 25 0.39+017
2 148 0.70+0.46 54 0.52+0.27
3 57 0.79+0.32 17 0.64+0.49
4 1 0.78+0.38 78 0.79+0.35
5 4 0.95+0.21 28 0.78+0.28
: : 09 PLoS One. 2014; 9(1): e86
8
Medicine: October 2018 - Volume 97 - Issue 43 - p
el2622
E:H:? ﬁesdﬁyl Center Q Stroke Center




SR Ofystacles of Long term anticoagulation

Bleeding
* Non-compliance
* Drug interaction

* Side effects

e Concerns of elderly

* Limited use in CKD

° Re S i d u a I St ro ke ri S k ( 2' 5 % a n n u a I Iy) Table 2. Incidence Rate of Clinical Outcomes According to tﬁe Type of Anlicoagulant.

Warfarin Dabigatran I Rivaroxaban Apixaban
et | R Eemt R | Eent R | Eent R
Overall population, n - 10409 12593 21000 12502
Ischemic stroke or SE 459 3.73 458 2.89 . 703 283 388 ‘ 2.82
All-cause death 602 4.74 553 3.4 978 3.85 583 4.14
Myocardial infarction 7 m 0.88 88 0.54 7 164 0.65 17 0.55
Major bleeding 7 324 2.60 328 2.05 632 2.53 257 ‘ 1.85
Any bleeding . 1717 15.17 1869 ‘ 1271 . 3458 15.22 1518 ‘ 1.7
Intracranial bleeding . 54 0.43 38 0.23 93 0.37 60 0.43
- Gastrointestinal bleeding 7 475 3.86 633 4.02 995 4.05 474 3.45

) ASAN Q Stroke Center

' ¢ n// Medical Center




SR Blceding issues in Asians

Stroke / SEE

m Non-Asians
W Asians

» Higher risk of stroke/Systemic
embolism in Asians

% RE-LY ROCKET  ARISTOTLE ENGAGE

Major bleeding rate (%/year)

Intracranial hemorrhage rate (%/year)
M Non-Asians M Asians

M Non-Asians M Asians

2 £
¥ =
g &
Dabigatran Dabigatran Rivaroxaban Apixaban Edoxaban Edxaban Dabigatran Dabigatran Rivaroxaban Apixaban Edoxaban Edxaban o
150mg 110 mg 60mg 30mg 0 150mg  110mg 60mg 30mg
» Higher risk of Bleeding in Asians = especially ICH
. ASAN @
=/ Medical Center . Stroke center
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TOAST classification
60 ~ W Large artery atherosclerosis
B Cardioembolism
™ Small vessel occlusion
50 B Undetermined etiology
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Germany UK China  Japan Pakistan Korea Presence of CMB

Western countries Asian countries -disruption of BBB
-high risk of cerebral hemorrhage.

Higher incidence of small vessel disease
15-20% of AF-stroke is lacunar infarction

Another marker of small vessel disease 2 CMB

A ASAN () stroke Center

2/ Medical Center



SR /B and risk of ICH SERS

Cerebral Microbleeds and Recurrent Stroke Risk

Systematic Review and Meta-Analysis of Prospective Ischemic Stroke and
Transient Ischemic Attack Cohorts

Andreas Charidimou. MSc: Puneet Kakar, MD; Zoe Fox, PhD: David J. Werring, PhD

Asian cohorts Western cohorts
A B
CMB (+) CMB (- CMB (+) CMB (-
Study nJ'N‘ ) nm“ OR (85% CI) Weight (%) Study ..m( ) nm“ OR (95% CI) Weight [%)
Mok et al anT 158 b 1T.54(1.81.170.20) 8.62 Thijs et al 1129 1/358— = 270(0.17,4492) 3186
Soo et al 11/252  4/656 — i — 744(2.35,23.59) s52.82 Gregoire etal  1/8 ons —-—-—----—-—% ------------- — 5.40(0.19, 149.78) 19.76
Huangetal 6/280 01439 = 2081 (197, 37088, 0.47 Orkenetal 131 U0 — < 363(022,50.82) 25.78
Nakaetal 553 1130 | ——=———  13.44(155,117.08)13.05 Boulangeretal 1/d5  1/181 — =  432(0.26,70.38) 2260
Fan et al 443 s = 760085, 73.07)  10.04 Total 4213 24672 < :‘> 3.87(0.91,16.40) 100.00
Total 300645 71270 <> 10.43(4.59,23.72) 100.00
H Teat for oversl efect 191 84, p = D066
Test for owersll sffect: T=5 .60, p<d 0001 H Test for heterogeney.  X7=2 30, =), p = 0992, F = 0%

Tond for beterogenady. =084, di=4, p = 0 900, F=pi

T T f T 01 1 10 100
0. 1 10 100 — —_—
-— CMBs decreasethe CMBs increase the risk
CMBs decreasethe risk  CMBs increase the risk riskof ICH  of ICH
of ICH of ICH
C D
CMB (+) CMB () 3
Study niN N OR (5% CI) Weight (%) Study c':;“ﬂ C:,BN” OR (95% CI) Weight (%)
Mok et al S b —
o w use 0.84(0.08,8.10) 4.08 Fluri et al 4126 M50 e BOI(1.6T.4251) 497
Sooetal 32252 64/656 = :
el TN RT3 Thijs et al 13120 19358 = 200(0.96.4.18)  50.98
Makaetal 4/53  10/130 e 0.68(0.29,3.27) 12.80 i
Boulangeret al 6/45 1691 — = 188(062,458) 3505
Fan et al 5043 B/T8 —— 1.58 (0.45, 5.51) 9.01
Total 23200 381699 <> 223(1.29,385)  100.00
Total 421365 34122 <> 1.30 (0.88, 1.93) 100.00 ]
Test for overadl efect Z=289, p = 0.004
Tﬂ!h’”_*rtlr‘,”,p-.lﬂ .rﬁhlﬂrm P LN 2 a-ﬁln_lr-tlﬁﬁ .

Test for hetesoganeity: xis0 47, &3, p = 0,908, K = 0%
T

- T
T T 0.1 1 10 100
o1 1 10 100 -—

= " CMBs decrease the risk  CMBs increase the risk
CMBs decrease the risk  CMBs increase the risk of ischaemic stroke  of ischaemic stroke

of ischaemic stroke  of ischaemic stroke

= Higher risk of future cerebral hemorrhage when an Asian shows Cerebral
microbleeds

Also a slight increase in the risk of ischemic stroke

o) ASAN Q Stroke Center

\f y Medical Center
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Factors associated with the presence of lobar or deep cerebral microbleeds (CMBs) Baseline CMBs New CMBs
Lobar CMB Any Lobar CMB Deep CMB Any Deep CMB %
OR(95%C]) P OR(S%C) P OR(9%C) P OR@S%C) P 40 —_—
Male 103 (0.79-147) D.762 121 (0.78-187) 0401 0.82 (0.58-117) 0.275 0.50 (0.29-0.86) 0.013 infratentorial, mixed
Age 101 (0.99-1.04) 0.235 1.02 (L00-1.04) 0.041 102 (1.00-L04) 0.013 10O (0.96-1.01) 0.327 30 -
Hypertension 114 (0.68-191) 0.615 1.08 (0.59-196) 0.809 153 (1.03-2.28) 0.035 0.84 (0.42-1.68) 0.628 R
Diabetes mellitus 0.99 (0.59-1.65 0.955 1.20 (0.73-196) 0.468 0.65 (0.43-L01)0.053 113 (0.63-2.00) 0.690 ” 5 3
Hyperlipidemia 126 (0.77-170) 0.312 0.76 (0.49-117) 0213 110 (0.78-155) 0.607 118 (0.71-198) 0.526
Coronary artery disease 0.92 (0.45-1.89) 0.814 0.73 (0.33-1.63) 0.445 1.04 (0.62-1.73) 0.883 0.99 (0.38-2.56) 0.979
Smoking 115 (0.78-1.45) 0.672 1.00 (0.64-155) 0.993 102 (0.71-146) 0.909 112 (0.66-189) 0.671 10
Previous stroke history 108 (0.62-1.87) 0.789 116 (0.73-186) 0.538 164 (133-181) 0.021 111 (0.63-1.96) 0.707
Ischemic stroke subtypes 0 — -
Large artery atherosclerosis 1 1 1 1 3 &Y ) P2
: & & ¢
Small vessel occlusion 174 (0.97-3.14) 0.064 175 (1.33-2.16) 0.008 119 (0.80-1.77) 0.401 191 (1.36-2.68) = 0.001 P S g
(8} o
Cardicembolism 186 (L04-3.34) 0.037 2.44 (LB0-3.71) < D.001 0.77 (0.49-119) 0.242 1.28 (0.90-1.83) 0.174 Y@ 46& & &
Use of Antithrombotic agents  1.81(113-2.90) 0.014 197 (1.26-3.07) 0.003 112 (0.76-1.64) 0.712 0.93 (0.56-157) 0.793 F *
Use of antithrombotics more associated with Use of warfarin more associated with
Presence of Lobar CMBs increase in number of CMBs
) ASAN Q
AN AL Stroke Center
¥ Medical Center : PLoS One. 2020; 15(9): e0238456.
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A, Alcause mortality B. Ischmic heart dissase mortaity Current Cardiolegy Reperts (2018) 2: 106
! 1§ o T hitpe://dolorg/10.1007/511885-018-1052-1
by _r—]_.
E B STROKE (JF MESCHIA, SECTION EDITOR)
= T0 @Cms.\-\nrk
2 5
=
] p The Clinical Dilemma of Anticoagulation Use in Patients with Cerebral
£ 30 Amyloid Angiopathy and Atrial Fibrillation
20
1G4
ol ) ) i |uu Rocgo J. Cannistraro ' - James F. Meschia' What About LAA Closure for AF?
o 20 40 &0 B0 100 0 2-'.1 4-;'1 ] a0 100

The 2014 AHA/ASA puidelines include LAA closure with
C. lschemis strake motality D, Hemerhagic stroke martalty the WATCHMAN device as therapy for AF patients at high
risk of thromboembolism who are poor candidates for

o0 .
o \ﬁ _— anticoagulation [10]. The PROTECT-AF trial found LAA clo-
—_ 80 sure non-inferior to warfarin for all vascular events. The stroke
£ 20 breakdown was as follows: LAA 15 ischemic strokes / 694.6
E : patient-years versus warfarin — 6 ischemic strokes / 372.3
% 0 patient-years; LAA — | hemorrhagic stroke / 708.4 patient-
i =0 wears versus warfarin — 6 hemorrhagic strokes / 373.4 pa-
[ i tient-years. Additionally, five of six of the ICHs on warfarin
= e = o CMEs Cian resulted in death. Of note, patients with LAA closure remain
@ 0 20 _— ;.E::, E?gﬂg,_ * on warfarin for =45 days, the combination of aspirin and
L 10 — Mimed CAs clopidogrel until 6 months post-procedure, and then aspirin
ot T T T T Y o T T T Y v indefinitely. Periprocedural complications (7-day procedure-
o @ “ o o 1 t «“ “ £l g na related events) including procedure-related strokes, device

Mamih aflsr indax straka Monkhs afler index stroke

embolization, and pericardial effusion occurred in 8.7% of
the LAA closure group [41]. However, in 2014, the
PREVAIL trial showed significantly lower adverse events

H ig h e r m o rta I ity i n th Ose Wit h m ixed (4.2%) [42]. This improvement was hypothesized to be from

operators being more experienced post-PROTECT-AF with

successful transfer of procedural knowledge to new sites and
CMB or lobar CMB

(A ASAN () stroke Center

[ “// Medical Center
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Concerns of elderly

 Combined neuro-degenerative diseases

Healthy : Aged
|
g
1L *
LA Sudy Sex ES (95% Cf) Weight
Mormal JI- 1 Abey-Nesbit (2018) Al - 1.45(1.14,1.84) 886
1 aging " An (2017) Al - 2.18(1.72,278)  8.85
Radiographic vertebral, hip, and wrist fracture incidence (rate L | Arbouw (2011) Al | —_ 2.24(1.34,375) 519
per 10,000 people per year) by age and gender 1 Benzinger (2014)  Male . 261(228,298) 1024
— Benzinger (2014)  Female . 179(1.66,1.94) 1074
00 4 Men 400 4 Wiomen I E ] Cauley (2016) Male —_— 4.95 (203, 12.08) 252
/ e’ Genever (2005) Al - 275(089,8.48) 1.73
I t o Grisso (1997) Male ~—F—  7.90(220,2820) 1.40
! Huang (2015) Al - 256 (202,326) 887
r‘ g ! Jorgensen (2014) Al . 1.61(1.56,1.66) 1097
200 200 Age 1 Kalilani (2016) Al - 250(1.68,3.73) 658
.'I y I Kauppi (2014) Al -— 6.34 (1.74,23.14) 136
) I Lau (2001) Male ——%——— 910(1.20,71.30) 0.58
£ / ! Lau (2001} Female —_— 260 (0.70,9.80) 1.32
g / 1 Lorefalt (2007) Al —_— 0.49 (0.02, 14.00) 0.23
-4 § ! Melton (2006) Al -~ 3.20(1.90,550) 502
§'§ 200 4 200 1 Alzhal el Pouwels (2013) Al - 357 (284, 4.48)  9.03
59- g & 7 1 Schneider (2008)  Female — 255 (1.41,463) 441
2 . | Wikiund (2016) Al —— 335(1.23,0.13) 210
= § | v i Overall (I-squared = 87.4%, p = 0.000) Q 2.40 (204,282)  100.00
2 85+ e s | NOTE: Weights are from random effects analysis |
T T
0 4 190 4 | 014 1 n3
/ — y x - | )
& L _\-./".—-—.'_
- -— Study Sex ES (95% CI) Weight
e " P e | B
T g T T T T T
50-54 55-55 BO-84 65-66 TO-T T5-TO B0-84 85, 50-84 55-55 BO-64 6585 TO-T4 TES-TO BO-84 85+ Hﬂmfl\ =
Age Age 1 Fink (2008) Male only —v*—: 2.40 (1.10, 5.00) 213
i Ho  —— Rasoyaphicvorebsl  —m— W Substantia 1 Genever (2005) Al - 196(1.03,371) 292
nigra - h
4 %5 ‘:, Huang (2015) All - 2.05(1.72, 2.46) 2119
Sy Jorgensen (2014) All *+ | 155(1.42,1.68) 36.07
Midbr: Kalilani (2016) Al . 1.82(1.50,221) 19.42
(transverse

Lorefalt (2007) Al —+—1 1,84 (0.48, 7.01) 0.70
&

=D Higher risk of fracture in elderly patients wles i e

f—_ 2.04(1.35, 3.08) 6.45
Sehneider (2008) Female only - 194(1.13,332) 4.02
Overall (I-squared = 30.1%, p = 0.178) | 1800160, 201) 100.00

NOTE: Weights are from random effects analysis| |

Higher risk of fracture in those with y
Parkinson’s disease

2,
[

“A) ASAN Stroke Center Schini et al. Bone 2020

8 “// Medical Center



SN Fa[s after ischemic stroke

10

Post stroke falls associated with moderate
neurological deficit

: —>May need caution for further traumatic
: ICH

| J I
0
1

0 (Referent ) 2 3 4 5
Modified Rankin Scores

Subdistribution Hazard Ratio

— Especially those under anticoagulation

Modified Rankin Score

“a) ASAN
(M// M;jdical Center Q Stroke Center

BMC Geriatrics volume 19, Article number: 373 (2019)




SRR Short-term cessation of NOAC

* Cessation of NOAC after fracture
* May cause paradoxical prothrombotic state

c : B c
- 30 §§1 .
: ] . 35] T
0.20- g 25 .
8 . S .
a » 20 - X -
E -
w . L]
£ o1s. I ¢ 2 -1
: Z 15 . 820 .
3 ) . —
0 .E 15.
- —
g 10 k__— €I
E ... L] L] m . 10-
5 .
e ... N — I s :‘: °] : :
F &ERX P I RPFEFFLF PP 0 T T 0 y T
FEFSFSSTSLSFESSTS Short-term Longer-term ICA MCA No
F EEEFFEFFFFE & (1~3 days) Cessation occlusion
5 & & F &g T8 T ® & :
A & Cessation
PN - R § & q
A, )
[+) §’ ‘?g s/
§ &
@ q? = . . .
i ShOI"t term after cessation is associated

_ with more severe stroke and larger
Thrombus formation larger vessel occlusion

after short term cessation

@ 2t © stroke center Ann Neurol 2021 Mar;89(3):444-458,
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e Other many procedures among elderly

D-4 D-3 D-2 D-1 Day of operation / procedure D +1 D +2
Dabigatran | O Q | O (@] O O 0 O (O) @] 0] @] O
Minor Apxaban O O/ O O |O O O O (0) 0O 0 0 o)
bleeding risk | Edo/Riva 0 0 0 o © | 0 o
(AM)
. Consider to
Ed(cm;ua o 0 0 restart=6h | (O) o] 0
@© |postoperation /
Dabigatan | O O | O O (O) é procedure | o) | O 0] O (0]
o
- e
Low bleeding Apxaban | O O | O O O [(O) No & © | O o) o o)
risk Edo/Ri Bridgin
o | O 0 0 (0) aing -§ © | O 0O
Edo/Ri o
((;M;va 0 0 0O §_ (O) 0] (0]
Dabigaran | O O | O O o 0o
High bleeding Apixaban 0O 00 O No bridging Non-pharmacological thrombo- O O
risk Edo/Ri rophylaxis
(z M;va 0 o propny 0
Edo/Ri
e o o 0

—> Still a considerable portion of patients with NOAC do discontinue use of NOAC
inappropriately and have stroke

£ ASAN () stroke Center

8 “// Medical Center




KM 2021 VRTUAL physical factors associated with CE

* Number of lobes
e Usually 2 lobes
* Increased number of lobes associated with increased risk of thrombus

* Morphology

>
(=]
=
e
(=]

20% 0.2-7.2)

15% OR1.1 (1.0-6.1)

I
R & —— (0.4-3.2)
o S 0% |
b L ORD.2
. 5 e (04-0.8)
. ] ¥
..fa?:_& z ._ { Lise 5% 1
L7 R | i BN =N == =
il - i auliflower

12%

Stroke rate (%)

Stroke Rate (%)

Chicken Wing Mon-Chicken Wing




SR | AN morphology

 Mean LAA contraction velocity

* lower in patients with LAA thrombus versus those without (10 +/- 4 vs. 22 + 7
cm/s, p < 0.001),

* lower in those with AF and a history of stroke or transient ischemic attack than
in those without (11 +/- 3 vs. 15 +/- 6 cm/s, P = 0.008).

* LAA flow velocity
* Lower in patients with stroke (36 + 19 vs 55 + 20 cm/s, p <0.001).

* LAA orifice area
* Patients with stroke were found to have a larger LAA orifice area

Q Stroke Center




SR Dovices occluding the LAA

EHME) AL e R

Features watchman ACP Lariat
Approach Endocardial Endocardial Endo and epicardial
Type Deployable Deployable Suture ligation
Hardware left in heart Yes Yes No
Retrievable Yes Yes No

Used in prior open heart surgery Yes Yes Yes
Approval CE and FDA CE CE

W\ Y4 /
NANA

Watchman device ACP device
Image courtesy of Boston Scientific Image courtesy of St. Jude Medical

Lariat device
Image courtesy of SentreHEART

Q Stroke Center
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Watchman

* A catheter-delivered heart implant designed to close the left atrial appendage
(LAA)

* Permanently implanted at or slightly distal to the ostium of the LAA

Study design

Mean
follow-up

Success
rate

MAE

Annual
Stroke/SE
risk vs. control

Annual bleed
risk vs. control

Death (%)

Study Post-procedural medication
PROTECT AF'7-"? Aspirin indefinitely, Warfarin 45 days,
n= 707,2014 Clopidogrel 4.5 months

PREVAIL? n=407, 2014 Aspirin indefinitely, Warfarin 45 days,

Clopidogrel 4.5 months

CAP?' n=460, 2011 Aspirin indefinitely, Warfarin 45 days,

Clopidogrel 4.5 months
ASAP* n=150, 2013 Aspirin indefinitely Clopidogrel 6 mo

EWOLUTION?? Warfarin 45 days (27%), aspirin and

n=1021,2016 Clopidogrel for
6 months (59%), aspirin only (7%),

RCT vs. warfarin

RCT vs. warfarin

Registry,
multi-centre

Registry,
multi-centre

Registry,
multi-centre

3.8years

18 months

12 months

14 months

30days

98.5%

3.6 vs. 3.1 per 100 pa-
tient-years

4.2% vs. 8.7% in
PROTECT AF

4.1% vs. 8.7% in
PROTECT AF

8.7%

2.7% vs. 8.6% in
PROTECT AF

2.5% vs. 3.8%

2.3%vs. 0.7%

1.7% vs. 7.3%

4.8% vs. 7.4%

3.7% vs. 9.0%

2.6% vs. 2.2%

none (6%)

Coloured cells indicate studies that included subjects with contraindication to anticoagulation.
DAPT. dual antiplatelet therapy: MAE, major adverse events: SE. systemic embolism.?!

EAN) ASAN () stroke Center

Waone,/ Medical Center



SN DROTECT AF trial

 PROTECT AF trial
e 707 patients with NVAF (> 18 yrs old)
CHADS?2 risk score >/=1 Device arm

* LAAO by Watchman device vs warfarin (2:1) -aspirin + warfarin - -45d
: .. _ _ -aspirin + clopidogrel -6m
* Non inferiority trial design aspirin
* Posterior probability > 95%
e 4 yr follow-up

Primary outcome:
 stroke, systemic embolism, cardiovascular and unexplained death

&] Primary efficacy end point 8 Primary safety end point
30 ETy] Eality AH -£ause =i
- HR{(95%CI3, 0.61 (0.38-0.97) - HR(95%C0, 1,21 (0.78-1.94) Ty e en. 0.30.3E-078 T57 ok (A0 £ 0,66 00.45-0.58)
% P=04 W P=41 E paed i [ '
& w £ e = 10
& 1 1 = 5
3 i 31 B
e = E 3
Warfarin Device . a— g1 -
2 19 ; ~ 210 — - Warlar i T
] " D 3 Warf g
& e &£ 3 [ » ¥
. [ =
Y P e N R P P = e o o 0 1 &0 o 2 16 B &0
0 6 12 18 24 30 36 42 48 5 60 ¢ 6 12 18 24 30 3 4 48 @4 60 Twm~  Tmnm ]
Time Since Randamization, mo Time Since Randomization, ma a5 e ¥ 351 18 1 183 185 173 153 1 101
No. of patients 2 131 704 176 147 £3 M4 132 WL 17T 180 43
Device 463 308 387 370 360 345 337 327 317 285 196 463 376 364 357 353 341 33D 330 310 277 160
Warfarin 244 230 218 210 200 186 173 139 147 121 &7 244 228 714 207 195 183 169 153 139 117 86

Both non-inferiority and superiority Superiority in mortality

AN ©) stroke Center JAMA. 2014;312(19):1988-1998




LUNPAWIELS DRTECT AF trial

View from Neurologist

Table 1. Baseline Characteristics of the Study Participants
by Treatment Group

Device Group Warfarin Group Device Group Warfarin Group
(n = 463) (n = 244) No.of Moof  Nooof  Mo.of Favars | Favors.
Age, mean (SD) [range], y 71.7 (8.8) [46-95] 72.7 (9.2) [41-95] Source Events Patients _ Events Patients HR (95% C1) Device  Warfarin
ED
;'::{:/:E: mean (SD) [range], 73(13) [37-120] 74 (13) [42-109] Female 18 137 10 7 1.03(0.48-2.23) .
Male 21 36 24 171 045 (0.25-0.81) -
Blood pressure, mean (SD} [range], Age ‘ ec rea Se ri s 0
s - : LAAO d d risk of
275y n 150 n 115 063(0.25-1.14) -
Systolic 13> (21) [90-229] 13> (19) [90-194] <5y 7 12 129 0ET(032-141) .
Diastolic 77 (12) [32-117] 76 (12) [44-120] CHADS,; scare
; 1 NA NA NA NA 0.26(0.08-1.03) -
Body s ndex mesn D) 316 (60) 14541 313 (62 2057 : MM 0010 . cerebral hemorrhage
AF pattern
EEleasy e €3) 2B 0D 174 @T.ly Paroxysmal 18 200 14 9 062(031-124) .
Racefethnicity, No. (%) Parsistent 5 97 [ 50 0.31(0.10-0.95) = - U f t t I t h
/ = T I T . nrortunately not muc
Asian 4 (0.9) 1(0.4)
History of TIA or stroka
Black/African American 6 (1.3 5 (2.0 Yes 13 82 12 a8 0.66(0.30-1.45) - d . h . . h
white 25 919 222 (010 e s i  u o ouemiw . ata with patients wit
- - Priar years taking warfarin
Hispanic/Latino 25 (5.4) 15(6.1) <1 LT 19 125 0.72(040-131) -
Hawaiian Pacific Islander 1(0.2) 1(0.4) =l " 230 14 116 052(0.25-1.10) - St ro ke
Other 2 (0.4) 0 (e
= Median {21 mm) 1 9 18 128 052(0.27-0.99) -
CHADS,, score” < Median 20 208 16 11 0.67(0.35-1.29) - .
M SD, 2.2(1.2) [1-6 2.3 (1.2) [1-6 LAA length - C I I I t
ean (SD) [range) (1-2)[1-8] (1-2)[1-6] & Median {30 men) 16 235 16 124 049 (0.25-0.99) - O a ra Ive Wa S
Score, No. (%) <Median noom 18 115 068 (0.36-1.27) -
1 156 (33.7) 66 (27.0) LV gjection fraction f .
= Median {50%] 19 26 14 123 0.70(0.35-141) -
2 158 E%-1) BBEEL <Median 0 14 13 116 056(0,30-1.05) . Wa r a rl n
=3 149 (32.2) 90 (36.8) All patients 061(0.38-0.97) -
Risk factors for stroke, No. (%) g g ;
0.0t 0.1 0 0
Congestive heart failure 124 (26.8) 66 (27.0) Hrt(;[.xﬂ: !
History of hypertension 415 (89.6) 220 (90.2)
Age=75y 190 (41.0) 115 (47.1) Tabke 2 Intention-to-Treat Primary Efficacy and Safety Outcames Acconding to Treatment Group by Bayesian Model
Diab.
et 113 (244 202351 Device Group {n = 463) Wartasin Gaoup (n = 244) R Pusterios Probatilites, %
E;sﬁj{:us ischemic stroke 82 (17.7) 49 (20.1) EvetyPatent: Cbearvad Eeents/Patients o Fate Patlo (55% — —
TV ejection fraction, mean (50} 57.3 (5.7 [30-821 567 (10.1) (30567 ot e — ey it et o] gy
[range], % Pn:va efficacy end 38/1720.2 231730 3405008 3502545 0500041-1.0%) »45 ]
Classification of AF, No. (%) peint
Paroxysmal 200 (43.2) 99 (40.6) Saroke 6/1720.7 15{1.0-2.2) 20/900.5 2.2{13-3.1} 058 (0.42-1.37) =45 a3
Pa e 97 (21.0) 50 (20.5) lachemic 24117208 14(08-21) 1073042 11{0517) 1326 (0.72-328) 78 15
Permanent 160 (34.6) 93 (38.1) I Hemonrhagic 3f1774.2 0.2 (0.0-0.4) 10/916.2 1.1{0.5-1.8) 0.15 (0.03-0.49) »0g (4] I
Unknown 6 (1.3) 2(0.8) Disasbling® 817713 005 (0.2-0.8) 11/912.7 LZ{06-1.9)  0.37 (0.15-1.00) *43 ]
Onset of AF, No. (%) Hondmabling® 18/1723.7 1.000.7-1.7) a7 1.0{0.4-1.7) 1.05 (0.54-2.80) 89 34
<1y 69 (14.9) 50 (20.5) Systeric 17736 02(0.004) 0/919.5 0 A
=1y 360 (77.8) 182 (74.6) embaoliration Table 3. Causes of Mortality by Treatment Group
No estimate 34 (7.3) 12 (4.9) E.'.‘l}?.*i‘.‘.:'}ﬁ-'.. 17717743 1.0(0,6-1.5) 121519.4 414341 0.40 (023050 = Device Graup, No. (%) Warforin Graup, No. (%)
Previeus warfarin use. No. () ey Bl o EO/16862  1A(RE4E)  28T2 12043 107 (078195 b e e S
f ! .4 o, 1 . ardiovascul 17 (3. ]
1y 221 (47.7) 123 (50.4) nlaul'lrl\::wu By f 2 { ) Cardiovascular (3.7 22(9.0) 0!
= 227 (49.0) 114 (46.7) Heart failure 3(0.8) 2(0.8) *.99
; Y - BE 2') @ 5;) Abbawviation: MA, not applicabie thee staoke, Mondiablng steokes wensthote with M Hemorrhagic stroke 2 (0.4) 8(33) 004
5 .o est;mateu NN . . * Ewenits per B00 patient-years (95% credible intenvall, 0-2 after the strake, lschemic stroke 1(0.2) 1(0.4) >99
soionjofienrollment, No:(36) " Primary efficacy defined o composite of stroke. sysemic embolization, o “Safety defined as procedure- related events (perard  Myocardial infarction 2(0.4) 2(0.8) 61
United States 382 (82.5) 201 (82.4) cardicveirscslarfunescplained desth Tﬁ:ﬂp&w@dfﬂﬁ:&ﬂwﬂuom N cxdcdaam 4(09) 2(18) 46
Eurape 81(17.5) 45(17.6) * Disabling of fatal strokes were those with s Moddied Rankin Score of 3-6 after e Y T 5(1.0) 5(2.0) 33
Abbreviations: AF, atrial fibrillation; LV, left ventricular; TIA, transient ischemic 1 Cancer 10(2.2) 3(1.2) 56
attack. I_V'my EAVE) LLER)] 21
< Calculated as weight in kilograms divided by height in meters squared. Hekckoge 2004 1(0.4) 99
“Validated risk score model to establish the risk of stroke in patients with .
nonrheumatic atrial fibrillation. Multisystem organ failure 6(1.3) 1(0.4) 43
Other 49(1.9) 5(2.0) ».99

Renal failure 3(086) 3IQ2) 42

\ * ) ASAN Stroke Center Sepsis 2004) 1(0.4) >.99

Medical Center Unexplained/other 4(09) 1(0.4) 6




KHRS 202 1-VIRTUAL o=y VNTIRSARLSLY,

e PREVAIL trial
* 407 patients MEse

CHADS?2 score >2 T

[ ]
45 day — 6 Months 45 day — 6 Months
. . Warfarin: No % ‘Warfarin: Yes
* LAAO with WATCHMAN vs. warfarin (2:1) ' -
l SMnnmjasveals
° F I I . 1 8 h GMO;\‘:::"—. :;lears W.f:ﬂn:mmemll:l:d\m:enleallsadequne
Oollow up: montnhs Pl P
Clopidogrel: No Off warfarin - 325 mg indefinitely
Cle No
.
¢ Prlmary outcome:
. . . . .
* hemorrhagic or ischemic stroke, SE, and cardiovascular/unexplained death.
» Rate of stroke or SE 7 days after randomization (Late-ischemic primary
efficacy endpoint)
= QD —————mmmessssemmma
= Cm e
@ @
g° 2o
32 £ 84
E ~ === Dokl 2 === Control
v o | — Device T S| — peviee
& &
s 8 % 31
& g .
=] S
< 138137136135 135133122106 95 88 85 B1 74 63 49 44 43 41 D N 12 4 3 2 1 1 1 Control 3355 3 A5 (35 A8 TTE V0655 B BB i 4 &5 B Ak 45411 B0 B B & 50 B Al ekl
O —269263248242202 201 16190184 171 166148136107 85 75 70 72 ¢ 3B 18 T 10 § € 1 1 Warchman o 269265350244 244 3218 191 185 M 156 MENGI0T S TS T4 7254 B W N W0 9 6 1 1 Watchman
01234567849 1n 13 15 17 19 2 23 3B 27 24 01234586789 n 13 15 17 19 2 23 25 27 29
Time (Months) Time (Months)
Device 18- Control 18- 18-Month Rate Rate Ratio 18-Month Rate Rate Difference
Month Rate Month Rate Ratio (95% Crl) Noninferiority Difference (95% Noninferiority
Device 18-Month Rate  Control 18-Month Rate  18-Month Rate Ratio (95% Crl)  Rate Ratio Noninferiority Criterion Criterion C Criterion
0.0253 0.0200 1.6(0.5104.2) 95% Crl upper 0.0053(-0.0190t0  95% Crl upper
0.064 0.063 1.07 (0.57,1.89) 95% Crl upper bound <1.75 bound <2.0 0.0273) bound <0.0275

) stroke center J Am Coll Cardiol. 2014 Jul, 64 (1) 1-12
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* View from neurologist

Table 6.
Demographic Characteristics of Patients Receiving the Watchman Device in PROTECT AF, CAP, and PREVAIL Table 3.
Coprimary Efficacy Endpoint Observed Events by Type: PREVAIL Subjects Only (Intention-to-Treat)+
PROTECT AF CAP PREVAIL p value
(n=463) (n = 566) (n =269)
Device Group Control Group
Age,yrs 71.7 +8.8 (46.0,95.0) 74.0 8.3 (44.0,94.0) 74.0+7.4(50.0,94.0) <0.001
Male 326/463 (70.4%) 371/566 (65.5%) 182/269 (67.7%) 0.252 ] = °f, et 3 poot & °f, "B 3
Events Subjects Endpoints Events Subjects Endpoints
CHADS; score (continuous) 22+1.2(1.0,6.0) 251.2(1.0,6.0) 26+1.0(1.0,6.0) <0.001
Ischemic stroke 5 1.9 35.7 1 0.7 25.0
CHADS; risk factors
CHF 124/463 (26.8%) 108/566 (19.1%) 63/260 (23.4%) Hemorrhagic stroke 1 04 71 0 00 00
Hypertension 415/463 (89.6%) 503/566 (88.9%) 238/260 (88.5%) Death 7 2.6 50.0 3 22 75.0
(cardiovascular/unexplained)
Age =75 yrs 190/463 (41.0%) 293/566 (51.8%) 140/269 (52.0%)
Diabetes 1137463 (24.4%) 141/566 (24.9%) 91/269 (33.8%) Systemic embolism 1 0.4 7 0 0o 00
Stroke/TIA 827463 (17.7%) 172/566 (30.4%) 74269 (27.5%) PREVAIL = Watchman LAA Closure Device in Patients With Atrial Fibrillation Versus Long Term Warfarin Therapy.

More elderly patients and with more stroke history
—>But only had 1 case of Hemorrhagic stroke

—>May be patients with low hemorrhagic risk or too short follow-up

) ASAN Q Stroke Center

8 “// Medical Center
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CENTRAL ILLUSTRATION: Stroke Prevention in Nonvalvular Atrial Fibril-
lation With LAA Closure
Efficacy —- 0.82 03
All stroke or SE '—(5—1 0.96 09
Ischemic stroke or SE I-—O—' 1.7 0.08
| Hemorrhagic stroke —_— 02 0.0022 |
Ischemic stroke or 5E >7 days r—te — 14 03 .
Disabling/Fatal Stroke (MRS change of 22) )—0—1: 0.45 0.03 B e n efl t Of LAAO
e ot - Reduce the risk of hemorrhagic stroke
CVjunexplained death -—C>—|: 0.59 0.03
All-cause death —— 073 0.04
Major bleed, all —— [1X:]] 0.6 .
———— — o oo | - Reduce CV and unexplained death
Favors WATCHMAN « E + Favors Warfarin
001 01 i 10
Hazard Ratio (95% CI)
10
84
g8
a8
24
I‘RC'I_-»_‘L" AF
[1] ~ ; - ; T ; + 1
1 15 2 2.5 3 35 4 45 5
Baseline CHA,D5,-VASC Score
= Untreated AF —— Treated with Warfarin -~ A WATCHMAN Arm
Reddy, V.Y. et al. J Am Coll Cardiol. 2017;70(24):2964-75.

A ASAN @ Stroke Center

.,,._, /' Medical Center
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* Prospective multicenter registry data (1025 patients from 47 centers)
* CHA2DS2-VASc scorewas 4.5 £ 1.6

Previous ischemic streke/TIA 3121024 (30.5)
Previous hemorrhagic stroke 155/1024 (15.1)
History of major bleeding 3201024 (31.3)
History of major bleeding or predisposition to bleeding 396,{1024 (38.7)
12% B Expected, based on
| Pts with known medicstion: N = 337 | CHA2DS2-VASc 6% M Expected, based on HAS-BLED £ Observed in EWOLUTION
10% © Observed in EWOLUTION
¥ Pis without FU infarmatian: N = 52 | - 5.0% 5.0%
[ Pts with first medication discontinuation info: N = 845 | b 7.2% RR 7 - RR
Post-implant After first discontinuation
6% 85% 3" 48% 54%
sAPT ik 2.6%
| 2.3% W
a 84%
= DAPT % %
B none 2%
1.1% i
B OAC
0% 0%
DAC drop within 3 mo Ischemic Stroke Ischemic Stroke/TIA/SE Major Bleeding Major Bleeding Excl. Procedural

DAPT drop within & mo

- Who may more benefit from LAAO?
-those at both high risk of ischemic stroke and ICH (with prior stroke)
-those who should use warfarin instead of NOAC (with ESRD)
 ASAN @ Stroke Center

. Medical Center

o,
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technique may reduce complications

LAAO Theater

2 arn
umbrefla | § ool TCTAP Live Case Session &: CardioVascular Center Frankfurt(CVC), Germany

CT model with the simulated device

Minimalist approach with

lambre device Using various imaging modalities

Major Complication Rates Across Watchman Clinical Studies

5.0%7
E Clinical Trial I Post-Approval
Experience | Experience
4.0%— |
|
8 [
2 |
= 3.0%-
S |
o
.';6 |
?Ex 2.0% |
\ S |
© [
Procedural Parameters ~ Aggregate Clinical Data 1.0% — :
Number of Procedures 6,720 :
Implantation Success, % 94.9% 0.0%1
i ’ ’ & & & O A
X ) ¥ ,,‘o 0 ,,;b
Complication Rates & QS ST o & &
& N
s PO SRR S 5 & &
Pericardial Tamponade 1.24% «c& QQ.‘* \9‘ (.53°
Procedure-Related Stroke 018% Qq'o ‘5\0 Ng
Device Embolization 0.25%
ProcediireiRelated Beath 0.06% M Pericardial Tamponade M Device Embolization
M Procedure-Related Stroke M Procedure-Related Death

Reddy, V.Y. et al. J Am Coll Cardiol. 2017;69(3):253-61.

(A ASAN () stroke Center

[ “// Medical Center
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« Who may more benefit from LAAO?
* Those with at high risk of ICH (when anticoagulated)
e With a previous ICH
e With multiple microbleeds, especially cortical
* Cerebral amyloid angiopathy

* Those who should use warfarin
e With CKD — ESRD
e Patients with ESRD also has more CMBs
* May be those with high risk of
* Frequent falls - parkinsonism, moderate deficit after stroke

e Discontinuation of NOAC

» But may need more data in a specific high risk group

Q Stroke Center




