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Left atrial appendage : the real culprit




e — - CURRENT REVIEWS

Appendage Obliteration to Reduce Stroke in U C A

Cardiac Surglcal Patients With Atrial Fibrillation Université

Joseph L. Blackshear, MD, and JnhnA Odell, H{Ls(kd] G:E"LOEE;E Grenoble Alpes
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Wang et al. J Cardiovasc Electrophysiol 2010, 1-10



Does the Left Atrial Appendage Morphology

Correlate With the Risk of Stroke in

Patients With Atrial Fibrillation?

Results From a Multicenter Study

Luigi Di Biase, MD, PuD,*1# Pasquale Santangeli, MD,* Matteo Anselmino, MD, PuD,§

Prasant Mohanty, MBBS, MPH,* Tlaria Salvetti, MD,§ Sebastiano Gili, MD,§ Rodney Horton, MD,*
Javier E. Sanchez, MD,* Rong Bai, MD,* Sanghamitra Mohanty, MD,* Agnes Pump, MD,*

Mauricio Cereceda Brantes, MD,* G. Joseph Gallinghouse, MD,* J. David Burkhardt, MD,*
Federico Cesarani, MD,|| Marco Scaglione, MD,9 Andrea Natale, MD,* Fiorenzo Gaita, MD§
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A: Epicardial suture exclusion
B : Endocardial suture exclusion
C: Stapled exclusion

D: Exclusion with removal and oversew
MaddenJL. Resection of the LAA :

a prophylaxi for recurrent arterial emboli
JAMA 1949; 140: 769-72



WATCHMAN
and
WATCHMAN FLX
device comparison

First generation
percutaneous left
atrial appendage

closure device

Next generation
percutaneous left

atrial appendage
closure device
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Design Changes from WATCHMAN to WATCHMAN FLX

Closed distal end with fluoro marker
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Wider LAA ostium range of 15-31.5mm
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Difficult match to win in advance: UG/A\

Université

Ch a”enge ++++ Grenoble Alpes

Need of randomized studies versus gold standard : oral anticoagulants

» Are there other causes of thrombus in the LA?

» Responsability of aortic plaques, carotide plagues?

» Only for non-valvular AF

» Surgical results mitigated

» The proportion of thrombi localised out of the LAA increases (10 a 20 %) if :

- Valvular AF+++++
- Heart Failure

- Previous stroke ¢ aterjee S et al. Ann Thorac Surg 2011; 92: 2283-92
- Non controled INR 14 ajan et al. Heart 2000; 98: 1120-26



WATCHMAN: Device endothelialization

Human Pathology - 9 Months Post-implant

Canine Model - 45 Day (Non-device related death)



Long-Term Safety and Efficacy in
Continued Access Left Atrial Appendage 2 registries associated their respective RCT : PROTECT-AF and PREVAIL
Closure Registries

David R. Holmes, Jr, MD,” Vivek Y. Reddy, MD," Nicole T. Gordon, BSEE,” David Delurgio, MD," f | |
Shephal K. Doshi, MD,” Amish J. Desai, MD, James E. Stone, Jr, MD,” Saibal Kar, MD" 5 y e ar S O O W - U p

Relative ischemic reduction compared

Witr}zgxpected rates based on CHAD,DS,-Vasc score

Hemorrhagic stroke 0.17 (4/2,359.9) 0.06-0.5 0.09 (2/2,221.3) 0.0-0.3

2
o
. . . ‘a
Composite efficacy and component details & 10%
o
¥ s
a 8% 710%
CAP CAP2 )
13
Rate per 100 Patient-Yrs Rate per 100 Patient-Yrs t% 6% A
(n Events/Patient-Yrs) 95% CI (n Events/Patient-Yrs) 95% Cl ™
Primary efficacy 3.05 (70/2,292.5) 24-39 4.80 (102/2,125.8) 4.0-5.8 B 4% +
All stroke 1.48 (34/2,296.0) 1.1-2.1 2.25 (48/2,131.1) 1.7-2.9 §
Ischemic stroke 1.30 (30/2,300.1) 0.9-19 2.20 (47/2,135.4) 1.7-2.9 -g 2% 4
S
i
=

Systemic embolism  0.04 (1/2,359.8)  0.01-03  0.09 (2/2,221.9)  0.0-0.3 0% A
CV/unexplained death  1.69 (40/2,363.2)  12-2.3 2,92 (65/2,227.2)  2.3-37 |5Chemicd Stroke |SChemiCd Stroke
. Continued Access Continued Access
Primary safet 3.05 (66/2,160.9 24-39 N/A N/A
ysaey (66/ ) / / to PROTECT-AF to PREVAIL
All-cause mortality 427 (101/2,363.0) 3552  6.24 (139/22272) 5.3-73

m Expected, Based on CHA,DS,-VASc if Untreated  m Observed
CONCLUSIONS These registries, which contain the longest and largest follow-up data of patients with the -
Watchman device, support LAAC as a safe and effective therapy for long-term anticoagulation in patients with
nonvalvular atrial fibrillation, and document the lowest rate of hemorrhagic stroke identified in this population.

J Am Coll Cardiol 2019:74:2878-89



Watchman versus NOACs Strokes

Study CHADS, Ischemic Stroke Hemorrhagic
Mean=*SD Stroke

PROTECT AF +CAP 2,3%x1,2 1,26% 0,11%

RE-LY 1,34% 0,12%
(Dabigatran 110 mg)

RE-LY 2,2+1,2 0,92% 0,1%
(Dabigatran 150 mg)

ROCKET-AF 3,48+0,94 1,34% 0,26%
(Rivaroxaban arm)

ARISTOTLE 2,1+1,1 0,97% 0,24%
(Apixaban Arm)



4-Year Outcomes After Left Atrial )

Appendage Closure Versus Nonwarfarin PRAGUE-17 Trial: ong-Term (4-Year) FO“.OW-UIJ
Oral Anticoagulation for Atrial Fibrillation

Pavel Osmancik, MD, PrD," Dalibor Herman, MD, PrD," Petr Neuzil, MD, CSc,” Pavel Hala, MD,"

Milos Taborsky, MD, CSc,” Petr Kala, MD, PaD,” Martin Poloczek, MD,” Josef Stasek, MD, PuD,” L 402 High'risk AF pts » RandomiZEd

Ludek Haman, MD, PuD," Marian Branny, MD, PuD," Jan Chovancik, MD,’ Pavel Cervinka, MD, PuD,* Jiri Holy, MD,’

Tomas Kovarnik, MD, PuD)," David Zemanek, MD, PuD," Stepan Havranek, MD, PuD," Viastimil Vancura, MD, Pub, ! ) -

Petr Peichl, MD, Pul, Petr Tousek, MD, PuD,’ Veranika Lekesova, MD," Jiri Jarkovsky, RNDs, Pub," CHA2052 VASc=4.7 %15
Martina Novackova, Msc," Klara Benesova, MSc,” Petr Widimsky, MD, DaSc," Vivek Y. Reddy, MD,"*

an hehalf of the PRAGUE-17 Trial Investigators -HAS-BLED=31+09

» Median Follow-up: 3.5 years (IQR 2.6-4.3), 1,354 pt-year

Stroke or TIA
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Study Design & Primary Endpoints  CHAMPION-AF Clinical Trial

3000 Patients Primary Endpoints:

150 Sites

« WATCHMAN FLX™ s non-inferior for the

R —— occurrence of stroke (including ischemic and/or
andomization 1:1 . . . .
l_—_l hemorrhagic), cardiovascular (CV) death (including

> unexplained death), and systemic embolism at 36
S months.
WATCHMAN FLX NOAC * WATCHMAN FLX is superior for non-procedural
bleeding (ISTH major bleeding and clinically
BN oo Follow-Up e relevant non-major bleeding) at 36 months.
* WATCHMAN FLX is non-inferior for the occurrence
of ischemic stroke and systemic embolism at 60
. . months.
CHAMPION-AF Patient Selection

» Patient has documented non-valvular AF (i.e., AF in the absence of moderate or greater mitral
stenosis or a mechanical heart valve)

» CHA,DS,-VASc score of = 2 for men and = 3 for women

» Patient is deemed to be suitable for long-term NOAC CHAMPlsN-AF

CLINICAL TRIAL



m LAAO in pts with CI/ high risk for OAC Universits

GRENOBLE Grenoble Alpes

» ASAP registry (n=150) : Reddy JACC 2013
» Ewolution registry (n=627/1014) Boersma EHJ 2016
» ACP reqistry (n=860/1047) : Tzikas Eurointervention 2015

» Amulet registry (n=880/1073) Landmesser Eurointervention
2017

Compared to the risk calculated by CHADSVASC
efficacy and safety were similar to the Watchman RCTs



Efficacy and safety of left atrial appendage closure with
WATCHMAN in patients with or without contraindication

to oral anticoagula.tion: 1-Year follow-up outcome data of 1025 p tS/ 47 cen terS
the EWOLUTION tria 73% unsuitable for OA therapy

Lucas V. Boersma, MD, PhD, FESC,* Hueseyin Ince, MD,' Stephan Kische, MD,"
Evgeny Pokushalov, MD, PhD," Thomas Schmitz, MD, ' Boris Schmidt, MD, —

Tommaso Gori, MD,” Felix Meincke, MD,** Alexey Vladimir Protopopov, MD, PhD,"! C HA DS VaS C — 4 5 ’ 1 6
Timothy Betts, MD,** David Foley, MD, PhD, FRCPI, FACA, FACC, FESC," Horst Sievert, MD, ! !

Patrizio Mazzone, MD,"" Tom De Potter, MD,"" Elisa Vireca, MS,"** Kenneth Stein, MD, FHRS, '
Martin W. Bergmann, MD, PhD, FESC,"** for the EWOLUTION Investigators

129 - B Expected, based on 6% - H Expected, based on HAS-BLED [ Observed in EWOLUTION
CHA2DS2-VASc - 5.0% 5.0%
10% @ Observed in EWOLUTION ~ 10.1%
4%
8% | RR RR
- 48% 54%
6% 85%
2%
4%
1%
2% -
0%
0% - Major Bleeding Major Bleeding Excl. Procedural

Ischemic Stroke Ischemic Stroke/TIA/SE

Major bleeding (HASBLED)
Heart Rhythm 2017;14:1302-08

Stroke rate



Primary Outcome Evaluation of a
Next-Generation Left Atrial Appendaqge
Closure Device Saibal Kar®, MD

. Shephal K. Doshi, MD
Results From the PINNACLE FLX Trial Ashish Sadhu, MD

Watchman FLX
Pts contraindicated to OAC

Age 73.8+8.6 (400) [44.0,
98.0] A Primary Safety Endpoint B Primary Effectiveness Endpoint
Female sex 35.5% (142/400)
Race/ethnicity 100% (P<0.0001)
5.0 - 100.0
American Indian or Alaska native 0.3% (1/382)
Asian 0.5% (2/382) Performance (E??I_:_{'_z_l_‘}f ________
Black or African heritage 4.7% (18/382) 4.0 - 75.0
White 93.7% (358/382) ’
Hispanic or Latino 2.6% (10/382) £ 30 - )
Native Hawaiian or other Pacific Islander 0.0% (0/382) E 2
c + 500 1
Other 0.0% (0/382) [ s
- O 2.0 4 b4
Atrial (AF) pattern w
Paroxysmal AF 51.8% (207/400) 25.0 -
Persistent AF 36.5% (146/400) 1.0
Permanent AF 10.5% (42/400) (P<0.0001)
<0.
Paced Rhythm 1.3% (5/400) 0.0 - 0.0 -
CHA,DS,-VASC score 4.2+1.5 (400) (2.0, 9.0]
HAS-BLED score 2.0+1.0 (400) [0.0, 5.0]

Circulation. 2021:143:1754-1762



Implant success and safety of left atrial
appendage closure with the WATCHMAN
device: peri-procedural outcomes from

the EWOLUTION registry 1021 su b] ects

Lucas V.A. Boersma'*, Boris Schmidt?, Timothy R. Betts?, Horst Sievert?,
Corrado Tamburino®, Emmanuel Teiger®, Evgeny Pokushalov’, Stephan Kische®,
Thomas Schmitz?, Kenneth M. Stein'® and Martin W, Bergmann'!, on behalf of
the EWOLUTION investigators

10%-
9% 8.7%
8%
100% 3 951%  94.8% —— 2o,
90% - ' 7]
80% - 6%
70% 5%
9 4.29
60% i 4.1% b
50% 3% 2.7%
40% - 2%
30% 1 |
20%
0% . , ;
10% 1 PROTECT-AF  CAP PREVAIL EWOLUTION
0% + r r T v
PROTECT-AF CAP PREVAIL CAP2 EWOLUTION

Serious procedure-/device-related events through

7 days in EWOLUTION when compared with prior WATCH-
Implant success in EWOLUTION when compared MAN studies.

with prior WATCHMAN studies.

European Heart Journal 2016; 37, 2465-2474



Patients With Safety Event (%)
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3%
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0%

1
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percutaneous
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closure device

l—%
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appendageclosure

device
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N=1000
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N=576
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N=265
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Cryoballoon pulmonary vein ablation and left atrial
appendage closure combined procedure: A long-term
follow-up analysis

Gaetano Fassini, MD,* Alessio Gasperetti, MD,” Gianpiero Italiano, MD,*

Stefania Riva, MD,” Massimo Moltrasio, MD,* Antonio Dello Russo, MD, PhD,*

Michela Casella, MD, PhD,* Anna Maltagliati, MD,” Fabrizio Tundo, MD, PhD,* 49 ptS
Benedetta Majocchi, MD,* Luca Arioli, MD,* Ghaliah Al-Mohani, MD,*!

Gianluca Pontone, MD, PhD,* Mauro Pepi, MD, PhD,* Claudio Tondo, MD, PhD**

60%
Reduction

71%
Reduction

Rate of Clinical Event (%)

Predicted Observed Predicted Observed
L. J . J

Y Y
Bleeding Rate Stroke Rate

Annualized bleeding and stroke rate reduction from HAS-BLED
and CHA,DS,-VASc score predicted rates in our population after the com-
bined procedure.

OPTION study : résultats attendus 2022

Pre-Procedural 3-Month Follow Up 24-Month Follow Up

86% 92%
No Therapy 8 No Therapy
Aspirin N=8 N=14
N=6
Aspirin bl Aspirin
N=28 N=26
DAPT
N=2
DAPT DAPT
N=6 N=5
NOAC
Na24 NOAC NOAC
N=4 N=2
N=17 VKA v VKA
N=3 2 N=2

83%

_ Changes in antithrombotic regimens during the study. Full lines
indicate confirmed therapy; dashed lines indicate change in therapy. DAPT =
dual antiplatelet therapy; NOAC = non-vitamin K oral antagonist; VKA =
vitamin K antagonist.

A Entire Cohort Response
100% ‘
Q
g % ﬂ‘—\_‘_‘“\_‘x‘;
g
= s0%
3
o
&’ 25% 1
©
= 0% ;
E o 6 12 AL 24
< Time From Procedure
; Number at Risk
= 4“9 42 a7 3 2
= . TIPS
E B By Atrial Fibrillation (AF) Type
100% 1 T
eI T —
= 759 L L.
= ‘ I T =5
£ 1
O  50%
g ‘ == Paroxysmal AF
2 25% == Persistent AF
w ‘ == Long-stand persistent AF
0%, .
o 6 18 24

12
Time From Procedure

Heart Rhythm 2019:16:1320-1326



Amulet or Watchman Device for Percutaneous
Left Atrial Appendage Closure: Primary Results of
the SWISS-APERO Randomized Clinical Trial

Raberto Galea, MD; Federico De Marco®, MD; Nicolas Meneveau®, MD; Adel Aminian®, MD;

Frédéric Anselme(®, MD, PhD; Christoph Grani®, MD, PhD; Adrian T. Huber®, MD, PhD; Emmanuel Teiger, MD, PhD;

Xavier Iriart®, MD; Flora Babonge Bosombo, PhD; Dik Heg, PhD; Anna Franzone, MD, PhD; Pascal Vranckx@®, MD, PhD;

Urs Fischer®, MD; Giovanni Pedrazzini, MD; Francesco Bedogni, MD; Lorenz Raber®, MD, PhD; Marco Valgimigli®, MD, PhD

Circulation. 2022:145:724-738

| Peridevice Leak  13.7% 4 TEE & 275%  Peridevice Leak |

‘-"'/221 Patients with High Risk AF and Clinical Indication to LAAC \"-x,

m\ Aged 76.9 (+ 7.8) years (9 29.4% women
(7 39.4% with prior stroke/TIA . 87.8% with prior relevant bleeding

CHA2DS2VASC Score 4.3 + 1.4

HASBLED Score 3.1£ 0.9
RANDOMIZED =Y .

2,

Watchman 2.5

(n=25)
AMULET WATCHMAN FLX y
(n=111) (n=85) o

45-day LAA Patency

CCTA
(Primary Endpoint)

(67.6% | o [70% ]

S
INTRADEVICE LEAK

44.8% vs. 23%; p= 0.001 3.8% vs. 14%; p=0.010

(Secondary Endpoint) J

Clinical outcomes
(Secondary Endpoints)

Major Bleeding 7.2% Procedural 1.8% Major Bleeding

Cardiac Tamponade 2.7% 2.0% ) Complications ) 2.7% 9o, Cardiac Tamponade
CVD/Stroke/SE 2.7% == 45-day clinical = 4.5% CVD/Stroke/SE

. Major Bleeding 81% " outcomes " 6.4%  Major Bleeding

CONCLUSIONS: Amulet was not associated with a lower rate of the composite of crossover or residual LAA patency compared
with Watchman at 4b5-day CCTA. Amulet, however, was associated with lower peridevice leak rates at transesophageal
echocardiography, higher procedural complications, and similar clinical outcomes at 45 days compared with Watchman. The
clinical relevance of CCTA-detected LAA patency requires further investigation.




Device-Associated Thrombus Formation after Left
Atrial Appendage Occlusion: A Systematic Review of
Events Reported with the Watchman, the Amplatzer
Cardiac Plug and the Amulet

Mathieu Lempereur,'” Mo, Adel Aminian,” mp, Xavier Freixa,” mp, php,
Sameer Gafoor,” mo, Joelle Kefer,® mp, pho, Apostolos Tzikas,” MD, PhD,
Victor Legrand,' mp, pho, and Jacqueline Saw,® mp

6.0
5.0

\4,9

40

3.0 e

2.0

Incidence (%)

10

0.0

Total Watchman ACP/Amulet

Fig. 2. Incidence of DAT (%) for all devices, Watchman and
ACP/Amulet with relative size based on the sample size.

TABLE Il. Potential Risk Factors for Device-Related
Thrombosis

Characteristics

Risk factors

Patient characteristics

Echocardiogram
findings

Procedure results

Device

High CHADS; score [8]

High CHA,DS,-VASc score [8]

High platelet count [8]

Early discontinuation of antithrombotic

medication [9, 29]

Poor treatment compliance or under-target

INR [12, [27, 30]]

Low ejection fraction [[8], [24]]

Spontaneous echo or dense smoke in LA

[4, 13, 24, 27, 31]

Markedly enlarged LA [24, 31]

Deep implantation [32]

Incomplete LAA occlusion [33]

Poor inferior disc-apposition (ACP) [34]

Thrombus on screw, on connector pin or at
fabric insert site [7, 23, 30, 35]

Catheterization and Cardiovascular Interventions 2017



Device-Related Thrombosis After )
Percutaneous Left Atrial Appendage
Occlusion for Atrial Fibrillation 487 pts : 272 Watchman/ 197 Amplatzer

Laurent Fauchier, MD," Alexandre Cinaud, MD," Francois Brigadeau, MD,” Antoine Lepillier, MD,*

Bertrand Pierre, MD,” Selim Abbey, MD," Marjaneh Fatemi, MD," Frederic Franceschi, MD,’ Paul Guedeney, MD,*

Peggy Jacon, MD," Olivier Paziaud, MD," Sandrine Venier, MD," Jean Claude Deharo, MD,’ Daniel Gras, MD,"

Didier Klug, MD,” Jacques Mansourati, MD," Gilles Montalescot, MD,* Olivier Piot, MD," Pascal Defaye, MD"
TABLE 2 Major Adverse Events (n = 98) in Patients Treated With LAA Occlusion Using

the Nitinol Plug or Nitinol Cage Devices

Ischemic Stroke / Transient Ischemic Attack p Value
Overall  Nitinol Cage  Nitinol Plug  (Nitinol Cage vs.

] I I 1 1 (N = 469) (n =272) (n =197) Nitinol Plug)
1.0+ No thrombus i Death 33(6.9) 18(67) 15 (7.1) 0.85
Ischemic stroke 19 (4.0) 10 (3.7) 9 (4.3) 0.86
0.8 - TIA 2(0.4) 2(0.7) 0 (0) =
Thrombus Major hemorrhage 18 ‘3.8; 10 s3.7= 8 !3.8) 0.76
2 0.6 B Thrombus on the device
% In the whole study group 26 (5.4) 13 (4.8) 13 (6.2) 0.36
E 0.4 - In patients with LAA imaging 26 (7.2) 13 (5.5) 13 (11.0) 0.02
o2-{ Torombus . 1o o :
0ol mf;fz'ﬁ:"mca';f?s'}fgﬁ.5;?;3'%,p=o_o4 i » Older age and history of stroke : predictors of thrombus
L , , : , , ] : : formation on the devices,
0 6 12 18 24
::;‘;“mhus 200 100 Mo:zths - . » Dual antiplatelet therapy and oral anticoagulation at
Thrombus 25 12 6 2 0 discharge : protective factors.

» Thrombus on the device and vascular disease
independent predictors of ischemic stroke and TIA

J Am Coll Cardiol 2018:71:1528-36



Predictors of Device-Related Thrombus )

Following Percutaneous Left Atrial o _ - .
Appendage Occlusion 711 p_atlentS . -
e o et o -237 with and 474 without DRT/matched

Julian K.R. Chun, MD," Shaojie Chen, MD," Moniek Maarse, MD,"" Kristi Montrella, CRNP," Zakeih Chaker, MD,”

in 37 international centers

FIGURE 7 Predictors of DRT Following LAAO

Variable OR (95% CI) P-Value

FIGURE 8 DRT Risk Score Hypercoagulable state —a— 17.50 (3.39-90.45)  0.0006
Pericardial effusion ! P 13.45 (1.46-123.52) 0.02
A B GFR 30-60 mL/min i—— 4,02 (1.22-13.25) 0.02
Renal Insufficiency g 8 S Implantation depth >10 mm i 2.41(157-3.69) < 0.0001
LAAO Depth of Implantation (10 mm) E 5201 N?"Pa_m"!'”"al AF i 190 (1.22-297)  0.005
% 15 High-risk AF = — 220(0.52-935 029
Nonparaxysmal At X ° GFR <30 mL/min B — 2.06(0.62-685)  0.24
Pericardial Effusion 52107 Hypertension E-.-| 181(0.95-347) 007
Hypercoagulable State E % 0.5 Congestive heart failure II:I-I 1.43 (0.88-2.33) 0.15
. S Prior VTE |—-:-—1 1.35(0.58-3.14) 0.49
0o 1 2 3 4 5 1 >2 Peri-device leak ke 1.30 (0.81-2.11) 0.28
Points Assigned Cumulative Risk Factor LVEF <50% H 119 (0.68-2.08) 0.54
in DRT Score Points ) 1
Prior CVA B 119 (0.76-1.85) 0.44
Prior CAD [ 0.64 (0.40-1.003)  0.051
Insulin and non-insulin DM I-.-I. 0.50 (0.27-0.93) 0.03

0.001 0.01 01 1 10 100 1,000
0dds Ratio (OR)

-

R—e-duced DRT Risk  Increased DRT R-i—sk

J Am Coll Cardiol 2021:78:297-313



Half-Dose Direct Oral Anticoagulation

Versus Standard Antithrombotic Therapy . .
After Left Atrial Appendage Occlusion 555 Consecutive Watchman Patients

Domenico G. Della Rocca, MD," Michele Magnocavallo, MD," Luigi Di Biase, MD, Pub, '
Sanghamitra Mohanty, MD,” Chintan Trivedi, MD, MPH," Nicola Tarantino, MD," Carola Gianni, MD, PxD,"

Age: 75 £ 8 years

ok ey, MDA A A, M 3 it D, M0 Ve . e, NP Group SAT Group hdDOAC
G. Joseph Gallinghouse, MD," Armando Del Prete, MD,’ Giovanni B. Forleo, MD, Pub,"" Javier Sanchez, MD," c HAZ DS2 _VASC: 4 [I QR . 3_ 6]
Dhanunjaya Lakkireddy, MD,' Rodney . Horton, MD," Douglas N. Gibson, MD," Andrea Natale, MD"* (n = 3 57) (n = 1 98)

Long-Term Antiplatelet Therapy Flc-)ll?c?\;vE-"L-lED1 ;[551;:122'_%] Long-Term Half-Dose DOAC

Composite Endpoint

Device-Related Thrombosis

10% - 15% -
Q [+7]
£ 2rg s
3 7.5% - g P = 0.00011
° 2 10% -
= £
@ 5.0% - o
27" P=00093 2
5 £ s%.
E 2.5%- _I_.—'—'_'_rli E
3 3
v %]
0% - 0% -
4681012141618 0 2 4 6 8 10 12 14 16 18
Tlme Since WM Implant (Months) Time Since WM Implant (Months)
No. at Risk: No. at Risk:
—— 357 357 354 352 350 350 349 345 345 345 — 357 353 346340 337 334 333 324 323 323
— 198 198 198 198 198 198 198 198 198 198 — 198 198 198 196 196 196 196 196 196 196

J Am Coll Cardiol Intv 2021:14:2353-2364



GUIDELINES

Percutaneous occlusion of the left atrial appendage:
An expert consensus statement

Consensus d’experts sur les modalités de ['occlusion percutanée de [’auricule
gauche

Didier Klug®*, Philippe Commeau”, Pascal Defaye®,
Jean-Benoit Thambo?, Daniel Gras®, Pierre Aubry',
Jean-Luc Pasquie®, Patrice Guerin",

Emmanuel Teiger', René Koning’, Olivier Piot",

for the Heart Rhythm, Pacing Group, the Atheroma,
Interventional Cardiology Group of the French
Society of Cardiology

Arch Cardiovasc Dis. 2015;108:460-7.

HAS

HAUTE AUTORITE DE SANTE

Comamssion Namonal e o'EVALUATION
Des DisPosIMFs MeEDICAUX ET DES TECHNOLOGIES DE SANTE

AMIS DE LA CHNEDIMTS
03 puin 2014

WATCHM:

auriculaire gauche

Demandeur - BOSTOMN SCIENTIFIC SAS (France)
Fabricant : ATRITECH (Etats Unis d'Amé&rique)
Los modéles i références retenus sont cewx proposés par le demarndeur (of, page 5)

transcutange de

P TETETIOT OEs [il== il e s g

I'appendice

Tibrilaton auriculaire nan ualln.l.ars & haut risque thromboemboligue awec un
score CHALDS-VASc = 4 at une contre-indication formelle et permanaentes ausx
anticoagulams (validée par un comité pluridisciplinaine).

La fermeture transcutands de I'ppendice Auriculaire Gauche (AAG) n'est pas
une atternative sux anticoagulants. Graux gue ce soit en prévention primaire ou
en prévention daire aprés un it ischémique sous trailement bien
conduit. Le rafus des trarbamenw anticoagulants orawx (AWK ou anticoaguiant
non-AWK) constitue une non-indication & eture de Fappendios
| auriculaire gauche.

[Modalitas de
| prescription et
| dutilisation

UCA

Université
Grenoble Alpes

GRENOBLE
ALPES

Envirennement technique:

Les Etablissements dolvent &re  autorisés a8 proposer les  acliviiés

interventionnelles, sous magerie madicale de type 1, 2 cu 3, Les phateaus

techmniques de cardiclogie iMMerventicnnelle et de chirurgie cardiaque doivent

ﬁe regroupes Sur e mime Site, au oS5 00 UNE COMWESION &n urgence serait
cessaire.

P

B g e e )

- &n salle dintersertion des tachnlqdee d'échographis frans-oesophagienne
(ETO) et de fluorcscopia indispensables pow guider 'smpiantation duo DA
L'uliisation de Fangiographie seuwle n'est pas recommsncide

- dans |'édablissement dwne fechngue de dosage de TACT
coagulation time).

{activated

Compaoasition des aguipes

Daivant &tre présents en salle detervention

- 2 cpérateurs qualifiés (cardiologuss Interventicnnels et'ou des rythmologues
interventionmels) dont au moins 1 ayant acguis une compstence dans la
ponction franssepials,

- 1 cardiologuwe échographiste,

- 1 anesihésiste-r&animataur,

- 2 infirmiéres.

Une formation spécifigue dédidée powr chacun des DM implantés par le centra

est indispensable pour tous les opératewrs, incluarmt vne formation théorique et

sur simulateur proposés par le fabricart du dispositif, une formation thaonigus

initiale dans un centre habilté et une formation pratque par compagnonnage

(awac au moing 5 patients),

21 juin 2016 JOURNAL OFFICIEL DE LA REPUBLIQUE FRANCAISE
3110611 Implant exovasculaire, fermeture 6 120,00
AAG, BOSTON, WATCHMAN.
3192307 Implant exovasculaire, fermeture AAG, SAINT JUDE, 48

AMPLATZER AMULET.




Left atrial appendage closure—-indications,
techniques, and outcomes: results of the European
Heart Rhythm Association Survey

Laurent Pison'*, Tatjana 5. Potpara?, Jian Chen?, Torben B. Larsen?,
Maria Grazia Bongiorni®, and Carina Blomstrém-Lundqvist®, Conducted by the
Scientific Initiative Committee, European Heart Rhythm Association

100%
90%
80%
70%
60%
50%
40%
30%

20%

10%
1%

0%
Alternative to
OAC in patients

CHA2DS2-VASc CHA2DS2-VASc
CHA2DS2-VASc Embolic events =2 and end- >2 and triple CHA2DS2-VASc

contraindication = 23N HAS- "~ 4qpite OAC stage renal anticoagulant ~ >2and Pyl . Withno
to OAC BLED =3 failure therapy increased risk
0 for bleeding

Indications for LAA closure in the 33 responding centres. OAC, oral anticoagulant; PVI, pulmonary vein isolation.

Europace 2015; 17, 642—-646



ESC o sewepourmt o 0,115 ESC GUIDELINES
European Sociely doi:10.1093feurheartj/ehaaé12
of Cardiology

2020 ESC Guidelines for the diagnosis and
management of atrial fibrillation developed in
collaboration with the European Association of
Cardio-Thoracic Surgery (EACTS)

The Task Force for the diagnosis and management of atrial
fibrillation of the European Society of Cardiology (ESC)

Developed with the special contribution of the European Heart
Rhythm Association (EHRA) of the ESC

Recommendations for occlusion or exclusion of the LAA

LAA occlusion may be considered for stroke prevention in patients with AF and contraindications for long-term anticoagulant
treatment (e.g. intracranial bleeding without a reversible cause).448’449'481'482
Surgical occlusion or exclusion of the LAA may be considered for stroke prevention in patients with AF undergoing cardiac

459,483
surgery.

European Heart Journal 2020



EHRA/EAPCI expert consensus statement
on catheter-based left atrial appendage
occlusion — an update

Michael Glikson'*, Rafael Wolff', Gerhard Hindricks?, John Mandrola®,

A. John Camm®, Gregory Y.H. Lip>®, Laurent Fauchier’, Tim R. Betts®,
Thorsten Lewalter™ 'Y, Jacqueline Saw'’, Apostolos Tzikas'?, Leonid Sternik'®,
Fabian Nietlispach*, Sergio Berti'®, Horst Sievert'®'71%1? Stefan Bertog'®, and
Bernhard Meier*

Decision tree for LAAO closure

Patients with an indication for stroke prevention due to atrial fibrillation

Suitable for OAC  Elevated bleeding risk

Patients with

1. HAS-BLED >3

2. Elevated bleeding risk outside
HAS-BLED-Score, e.g., tumour,
thrombocytopaenia

3. Need for prolonged or repetitive
triple therapy,
e.g., severe CAD and stenting

4. Renal failure (severe) as
contraindication to NOAC

(NOACs/Vit-K-
antagonists)

Patients with individual and specific
risk constellation for stroke
1. Inefficient OAC: “stroke on warfarin”
2. Electrically isolated LAA post ablation
(indication for LAA occlusion
controversial)

Patient unwilling or
unable to take OAC

l

Advise NOAC

NOAC

Individual risk-benefit analysis of OAC vs LAA occlusion

oZ\c / \

Contraindication to oral
anticoagulation

\J

LAA occlusion*
(may require antiplatelet

therapy)

*Note: In case of strict contraindication to antiplatelet therapy, patient may not be eligible for LAA occluder implantation but for epicardial LAA occlusion

or thoracoscopic LAA clipping.

Europace 2019



The 2018 European Heart Rhythm Association
Practical Guide on the use of non-vitamin K
antagonist oral anticoagulants in patients

with atrial fibrillation

Jan Steffel'®, Peter Verhamme?, Tatjana S. Potpara’, Pierre Albaladejo?,
Matthias Antz®, Lien Destegheb, Karl Georg Haeusler’, Jonas Oldgrens,
Holger Reinecke’, Vanessa Roldan-Schilling' o Nigel Rowell'!, Peter Sinnaeve?,
Ronan Collins'2. A_ lohn Camm . and Hein Heidhiichel®'*

European Heart Journal 2018 ;39:1330-1393

Patient post intracranial haemorrhage

v
Consider factors favoring withholding (v')
vs. (re-) starting oral anticoagulation

Severe intracranial bleed

Multiple cerebral microbleeds (e.g. >10)

No reversible/treatable cause of bleeding
Older age

Bleeding during interruption of anticoagulation
Bleed on adequately or underdosed NOAC
Uncontrolled hypertension

Chronic alcohol abuse

Need for dual antiplatelet therapy after PCI

SN NS

Net assessment in favour of withholding anticoagulation
according to a multidisciplinary decision

Yes

(Re-) initiation of anticoagulation post intracranial
bleeding. *Without evidence; ideally include the patient in an
ongoing trial. *Brain imaging (CT/MRI) should be considered before
(re-)initiation of (non)-vitamin K antagonist oral anticoagulant.



2020 ESC Guidelines for the diagnosis and
management of atrial fibrillation developed in
collaboration with the European Association of
Cardio-Thoracic Surgery (EACTS)

The Task Force for the diagnosis and management of atrial
fibrillation of the European Society of Cardiology (ESC)

Developed with the special contribution of the European Heart
Rhythm Association (EHRA) of the ESC

European Heart Journal 2020

Risk factors for ICH

Modifiable

* (Uncontrolled) hypertension
* Low LDL/triglycerides

* Excessive alcohol
consumption
+ Current smoking

+ Concomitant antiplatelet
drugs

* Anticoagulant therapy

+ Sympathomimetic drugs
(cocaine, heroin,
amphetamine, ephedrine, etc.)

(Re)institution of OAC:

Decision-making post ICH in patients with AF

Consider risk factors for recurrent ICH

.

Address modifiable bleeding risk factors

itional considerations:

1 on adquate or
underdosed OAC

Weight the risks and beng * The need for concomitant

in consultation antiplatelet therapy
(e.g, ACS/PCI)

CMB on cerebral imaging:

* The risk of ICH increases
with the presence and

omparable risk for recurrent ICH vs. OAC non-use increasing CMB burden, but

* Regardless of CMB presence,
¢ ¢ ¢ burden and distribution, the
obsolute risk of ischaemic

OAC Irreversible cause of No stroke stroke is consistently
Class Ila ICH, non-modifiable prevention substantially higher than that
LoE C y risk factors, etc. thers of ICH in post-stroke/ TIA
+ Cerebral disease: 0 Py St
P:
+ Cerebral amyloid angiopathy oM.
i 2-4 week A/ :
* Small vessel disease ] : I'AA - 6415 vs. 27 ICH events1000
CMB : cerebra occlusion

Class IIb, LoE B

RCTs are ongoing

>20 CMBs:
73 1S vs. 39 ICH events/1000
person-years

Recommendations for stroke prevention in AF patients after intracranial haemorrhage

In AF patients at high risk of ischaemic stroke, (re-)initiation of OAC, with preference for NOACs over VKAs in NOAC-eligible
patients, should be considered in consultation with a neurologist/stroke specialist after:

e A trauma-related ICH

e Acute spontaneous ICH (which includes subdural, subarachnoid, or intracerebral haemorrhage), after careful consideration of risks

and benefits.

Ila



Indications, current adoption and future perspectives for
percutaneous left atrial appendage closure

9

Motoki Fukutomi, MD, PhD; Ole De
The Heart Ce

1, Copent
e

ker, MD, PhD; Lars Sendergaard*, MD, DMSc

EU
Population 512,000,000
1.5% 1.5%
NVAF population 7,680,000
75% 75%
Indication for stroke prophylaxis 5,760,000 ]
CHADS,~VASc > 2
Absolute contraindication for (D)OAC 110,025
. o "t US-FDA LAAC
Relative contraindication for (D)OAC 550,125 i indication
Interested in being managed off (D)OAC 1,173,600

Indicated population for LAAC

1723700  —I

I Patients treated with LAAC (up to 2018)

Absolute contraindication for (D)OAC
Relative contraindication for (D)OAC

Interested in being managed off (D)OAC

40,000 (2.3%)
172,800 indication
| 864,000
1,843,200

Indicated population for LAAC

1036800

l Patients treated with LAAC iLIE to 2018?

50,000 (4.8%)'

Indications and current use of LAAC in USA and EU

Eurolntervention 2019;14:1707-1709



Left Atrial Appendage Occlusion
during Cardiac Surgery to Prevent Stroke

R.P. Whitlock, E.P. Belley-Cote, D. Paparella, J.S. Healey, K. Brady, M. Sharma :
' ’ ' ’ ' ' » Multicenter RCT
W. Reents, P. Budera, AJ. Baddour, P. Fila, P.J. Devereaux, A. Bogachev-Prokophiev, > AIL:J I
A. Boenmg, KH.T. Teoh,‘G.I.. Tagarakis, M.S. Slaughtgr, AG. Roysg, S McGuinness, > CHA2DS2-VASC >2
M. Alings, P.P. Punjabi, C.D. Mazer, R.J. Folkeringa, A. Colli, A. Avezum, > Scheduled to undergo cardiac surgery
J. Nakamya, K. Balasubramanian, J. Vincent, P. Voisine, A. Lamy, S. Yusuf, for another indication
and SJ. Connolly, for the LAAOS Il Investigators™

2379 participants in the occlusion group  The Closing Argument for Surgical Left

2391 in the no-occlusion group, . .
Mean age : 71 years Atrial Appendage Occlusion

Mean CHA2DS2-VASc score =4.2

VVVYVY

Richard L. Page, M.D.

New Engl J Med May 2021



Left Atrial Appendage Occlusion
during Cardiac Surgery to Prevent Stroke

R.P. Whitlock, E.P. Belley-Cote, D. Paparella, J.S. Healey, K. Brady, M. Sharma,
W. Reents, P. Budera, AJ. Baddour, P. Fila, P.J. Devereaux, A. Bogachev-Prokophiev,
A. Boening, K.H.T. Teoh, G.I. Tagarakis, M.S. Slaughter, A.G. Royse, S. McGuinness,

M. Alings, P.P. Punjabi, C.D. Mazer, R. Folkeringa, A. Colli, A. Avezum,
J. Nakamya, K. Balasubramanian, J. Vincent, P. Voisine, A. Lamy, S. Yusuf,

and S.J. Connolly, for the LAAOS |11 Investigators* Surgical procedure performed — no. (%)
Isolated CABG 482 (20.3) 522 (21.8)
Occlusion No Occlusion Isolated valve replacement 552 (23.2) 572 (23.9)
variable (N=2379) (N=2391) Other 1344 (56.5) 1296 (54.2)
Zr:ip::lts 113284 71283 Any valve procedure 1565 (65.8) 1614 (67.5)
1617 (68.0 1601 (67.0! Mitral 856 (36.0) 880 (36.8)
Type of atrial fibrillation — no. (%) Aortic 837 (35.2) 858 (35.9)
Permanent 692 (29.1) 707 (29.6) Tricuspid 397 (16.7) 427 (17.9)
Persistent 577 (24.3) 508 (21.3)
Paroxysmal 1110 (46.7) 1176 (49.2) Pulmonic 2(0.1) 4(0.2)
Any aortic procedure 146 (6.1) 134 (5.6)
Gexlousyocandialiirdion =) (PR, B (2 I Concomitant surgical ablation of atrial fibrillation — no. (%) 809 (34.0) 753 (31.5) I
Previous stroke 214 (9.0) 219 (9.2) » .
R S — 165 (6.9) 162 (6.3 Received assigned procedure — no. (%) 2131 (89.6) 2262 (94.6)
Peripheral arterial disease 236 (9.9) 256 (10.7)
History of heart failure 1348 (56.7) 1372 (57.4) Ocelue No Occluer
Diabetes mellitus 770 (32.4) 765 (32.0) . cclusion 0 QOcclusion
Aortic plaque 240 (10.1) 231 (9.7) Variable (N =2379) (N =2391)
Smoking, former or current 1127 (47.4) 1173 (49.1) Left atrial appendage occlusion::
Hypertension 1960 (82.4) 1841 (81.2) Occlusion attempted — no. (%) 2131 (89.6) NA
CHA,DS; VASc scoref Occlusion method — no./total no. (%)§
Mean 4.2£1.5 4.2:1.5
Median (interquartile range) 4 (3-5) 4 (3-5) Sutandiew LERYIEE () XA
Atrial fibrillation on baseline ECG — no. (%) 1392 (58.5) 1338 (56.0) Stapler 189/1685 (11.2) NA
Left ventricular ejection fraction <50% — no./total no. (%) 671/2179 (30.8) 669/2188 (30.6) Closure device 255/1685 (15.1) NA
Anticoagulant therapy within 7 days before surgery Closure from within 233/1685 (13.8) NA
Vitamin K antagonist — no. (%) 541 (22.7) 542 (22.7) Other approved techniques 69/1685 (4.1) NA
Direct oral anticoagulant — no. (%) 674 (28.3) 705 (29.5)
Neither direct oral anticoagulant nor vitamin K antagonist — no. 1164 (48.9) 1144 (47.8)
%

New Engl J Med May 2021



Left Atrial Appendage Occlusion
during Cardiac Surgery to Prevent Stroke

R.P. Whitlock, E.P. Belley-Cote, D. Paparella, J.S. Healey, K. Brady, M. Sharma,
W. Reents, P. Budera, AJ. Baddour, P. Fila, P.J. Devereaux, A. Bogachev-Prokophie
A. Boening, K.H.T. Teoh, G.I. Tagarakis, M.S. Slaughter, A.G. Royse, S. McGuinness

M. Alings, P.P. Punjabi, C.D. Mazer, R. Folkeringa, A. Colli, A. Avezum,
J. Nakamya, K. Balasubramanian, J. Vincent, P. Voisine, A. Lamy, S. Yusuf,
and SJ. Connolly, for the LAAOS IIl Investigators*

100+
10+
90 9 No Occlusion
80 8
& 77 Occlusion
o 70+ 6 '
£ 5|
3 g0+
2
.a 4_
£ 50 3
£ 24 Hazard ratio, 0.67 (95% Cl, 0.53-0.85)
5 407 1 P=0.001
=
£ 304 0 T T T T T T
6 0 12 24 36 48 60 72
20
10 —r——
O T T T T T T T T T T T T
0 6 12 18 24 30 36 42 48 54 60 66 72
Months since Surgery
No. at Risk
No Occlusion 2391 2134 2081 2030 1981 1897 1607 1291 1016 751 540 348 205
Occlusion 2379 2163 2105 2059 2020 1948 1642 1322 1046 781 550 349 199

Figure 1. Cumulative Incidence of Stroke or Systemic Arterial Embolism.

The participants in the occlusion group underwent left atrial appendage occlusion at the time of cardiac surgery for
another indication, and those in the no-occlusion did not undergo left atrial appendage occlusion at the time of car-
diac surgery; all participants were expected to receive usual care. The inset shows the same data on an enlarged y axis.

New Engl J Med May 2021



Left Atrial Appendage Occlusion
during Cardiac Surgery to Prevent Stroke

R.P. Whitlock, E.P. Belley-Cote, D. Paparella, J.S. Healey, K. Brady, M. Sharma,
W. Reents, P. Budera, AJ. Baddour, P. Fila, P.J. Devereaux, A. Bogachev-Prokophiev,
A. Boening, K.H.T. Teoh, G.I. Tagarakis, M.S. Slaughter, A.G. Royse, S. McGuinness,

M. Alings, P.P. Punjabi, C.D. Mazer, R. Folkeringa, A. Colli, A. Avezum,
J. Nakamya, K. Balasubramanian, J. Vincent, P. Voisine, A. Lamy, S. Yusuf,
and SJ. Connolly, for the LAAOS IIl Investigators*

no. of participants with event/total no. (%)

Subgroup Occlusion
Sex

Female 46/762 (6.0)

Male 68/1617 (4.2)
Age

<T2yr 40/1075 (3.7)

272yr 74/1304 (5.7)
Rheumatic heart disease

No 110/2214 (5.0)

Yes 4/165 (2.4)
Type of oral anticoagulation at baseline

Direct oral anticoagulation 27/674 (4.0)

Vitamin K antagonist 28/541 (5.2)

Neither 59/1164 (5.1)
CHA,DS,-VASC score

<4 45/1417 (3.2)

>4 69/962 (7.2)
Surgery type

Any valve procedure 87/1565 (5.6)

All other procedures 27/814 (3.3)
Ablation of atrial fibrillation

No 80/1570 (5.1)

Yes 34/809 (4.2)
History of hypertension

No 16/419 (3.8)

Yes 98/1960 (5.0)
History of heart failure

No 38/1031 (3.7)

Yes 76/1348 (5.6)
Left ventricular ejection fraction

>50% 74/1508 (4.9)

<50% 32/671 (4.8)
Previous stroke, TIA, or systemic embolism

No 86/1988 (4.3)

Yes 28/391 (7.2)
Atrial fibrillation or flutter

No 40/904 (4.4)

Yes 74/1470 (4.4)
Overall 114/2379 (4.8)

No Occlusion

63/790 (8.0)
105/1601 (6.6)

62/1137 (5.5)
106/1254 (8.5)

155/2229 (7.0)
13/162 (8.0)

51/705 (7.2)
44/542 (8.1)
73/1144 (6.4)

77/1403 (5.5)
91/988 (9.2)

134/1614 (8.3)
34/777 (4.4)

117/1638 (7.1)
51/753 (6.8)

33/450 (7.3)
135/1941 (7.0)

55/1019 (5.4)
113/1372 (8.2)

107/1519 (7.0)
44669 (6.6)

126/1998 (6.3)
42/393 (10.7)

55/958 (5.7)
112/1429 (7.8)
168/2391 (7.0)

Hazard Ratio (95% Cl)

|— 0.75 (0.52-1.10)

0.63 (0.47-0.86)

0.67 (0.45-1.00)
0.66 (0.49-0.89)

0.71 (0.55-0.90)
0.28 (0.09-0.87)

0.54 (0.34-0.86)
0.62 (0.39-1.00)

— 0.79 (0.56-1.12)

0.57 (0.40-0.82)

— 0.77 (0.56-1.06)

0.66 (0.50-0.86)

0.76 (0.46-1.26)

0.71 (0.54-0.95)
0.60 (0.39-0.92)

0.51 (0.28-0.93)
0.71 (0.55-0.92)

0.67 (0.45-1.02)
0.68 (0.51-0.90)

0.68 (0.51-0.92)

0.72 (0.46-1.13)

0.67 (0.51-0.89)

0.67 (0.42-1.09)

0.76 (0.51-1.14)
0.63 (0.47-0.85)
0.67 (0.53-0.85)

0.70 10 1.2 15
Occlusion No Occlusion
Better Better

New Engl J Med May 2021



UGA

Université
Grenoble Alpes

Place de la fermeture de I’auricule gauche

» Fermeture percutanée auricule G : alternative fiable et validée aux anticoagulants / FA N
» Registres récents/ progres technologiques avec nouvelles protheses/ équipes entrainée

c Excellents résultats a long terme

» Actuellement en France : Fermeture percutanée auricule G = CHADSVASC 24
+ Cl définitive AC

» Eudes importantes en cours :
- LAAO vs AOD s apres ablation FA avec Watchman : OPTION / résultats 2022 +++++
- LAAO (Watchman) vs AOD : étude CHAMPION-AF

- extension des indications??? (CHADSVASC22 + Cl définitive AC)

c - Alternative???



