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~15-20% of all
strokes due to AF

~90% of AF strokes
cardioembolic

=90% of emboli forms
In the LAA



Parekh A et al. Circulation. 2006;114:e513-e514



8%

Yamaji, et al.Cardiology2002;97:104 Saito, et al. AHJ 2007;153:704









Plane of maximum diameter
distal to ostium

Fixation barbs engage LAA wall




Protect AF

Holmes. Lancet 2009



Watchman Group Warfarin Group Posterior Probabilities
(n=463) (n=244)
Observed Rate Observed Rate Rate Ratio
Events/ (Events per 100 Events/ (Events per 100
Patient-Years Patient-Years) Patient-Years Patient-Years)
(95% Crl) (95% Crl)

(Watchman/Warfarin)
(95% Crl)

Non-

inferiority =Ly

Primary Efficacy Endpoint ~ 39/1720.2 2.3(1.7,3.2) 34/900.8 3.8(2.5,4.9) 0.60(0.41,1.05) >0.999  0.960
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Intention-to-Treat:All-Cause Mortality
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Control 244 233 222 216 204 193 177 163 150 125 92



PROTECT AF Patient Risk Factors

Control
N= 244 p-value
CHADS,
Score:
1 27.0%
g 36.1% 0.37
20.9%
4 9.8%
S 4.1%
6 2.0%
AF Pattern:
Paroxysmal 40.6%
Persistent 20.5% 0.76
Permanent 38.1%
Unknown 0.8%
LVEF (%) 56.7 £ 10.1 0.42




PROTECT-AF:Long-Term Follow-Up Analysis

— Mean follow-up 45 months (range 0—-77.5) = 2,621 patient-
years

— RELY (2.0 yrs), ROCKET-AF (1.9 yrs), ARISTOTLE (1.8 yrs)

e All analyses by intention-to-treat

* Primary Efficacy and Safety endpoints
— Bayesian model stratified for CHADS2 score

e All Secondary Analyses (including All-Cause Mortality)
— Used Cox proportional hazards model

Circulation 2013
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PROTECT AF: WATCHMAN Final
Primary Efficacy (2717 Pt Yrs)

_ 0.61 . .
Primary efficacy 2.2 3.7 (0.42,1.07) >99% 95.4%
0.68 . .
Stroke (all) 1.5 2.2 (0.42.137) >99% 83%
] 1.25
Ischemic 1.3 1.1 0.72.3.27) 78% 15%
: 0.15
Hemorrhagic 0.2 1.1 (0.03. 0.49) >99% >99%
Systemic embolism 0.2 0.0 N/A N/A N/A
0.44
Death (CV/unexpl) 1.0 2.3 >99% 99%
(0.26, 0.90)

Reddy V. et al TCT 2014



Randomized Trial of LAA Closure vs Warfarin for
Stroke/ Thromboembolic Prevention in Patients with

PROTECT AF

PREVAIL

Randomization

Time from
randomization to
implant

Roll-in

Exclusion of
clopidogrel

Inclusion
differences

2:1
7-14' days

New implanter:

1st 3 patients?

No exclusion

CHADS, > 1

2:1
2 days

New implanter: 15t 2 patients
Experienced: 15t patient

Indication for clopidogrel therapy or has taken clopidogrel within
7 days prior to enrollment

CHADS2 > 2
or
CHADS2 =1 if any of the following apply*:
* Female age >75
e Baseline LVEF > 30 and < 35%
* Age 65-74 and has diabetes or coronary artery disease
* Age 65 or greater and has documented congestive heart
failure




Characteristic

Age, years

Gender (Male)

CHADS, Score
(Continuous)

CHADS, Risk Factors
CHF

Hypertension
Age 275
Diabetes
Stroke/TIA

Demographics

Device Patients

PROTECT AF
N=463

71.7 + 8.8 (463)
(46.0, 95.0)

326/463 (70.4%)

22+1.2
(1.0, 6.0)

124/463 (26.8%)
415/463 (89.6%)
190/463 (41.0%)
113/463 (24.4%)
82/463 (17.7%)

CAP
N=566
74.0 + 8.3 (566)
(44.0, 94.0)

371/566 (65.5%)

25+1.2
(1.0, 6.0)

108/566 (19.1%)
503/566 (88.9%)
293/566 (51.8%)
141/566 (24.9%)
172/566 (30.4%)

PREVAIL
N=269

74.0 + 7.4 (269)
(50.0, 94.0)

182/269 (67.7%)

26+1.0
(1.0, 6.0)

63/269 (23.4%)
238/269 (88.5%)
140/269 (52.0%)
91/269 (33.8%)
74/269 (27.5%)

P value

<0.001
0.252

<0.001




Prevail Primary Endpoints

= Acute (7-day) occurrence of death, ischemic stroke,
systemic embolism and procedure or device related
complications requiring major cardiovascular or
endovascular intervention

= Timepoint = 7 days post randomization

= Comparison of composite of stroke, systemic embolism,
and cardiovascular/unexplained death
®= Timepoint = 18 months
= Comparison of ischemic stroke or systemic embolism
occurring >7 days post randomization
®= Timepoint = 18 months




J Am Coll Cardiol. 2014 Jul 8;64
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PREVAIL Ad hoc Analysis: Second
Primary Endpoint (2013 vs 2014)

Non-inferiority <:I
2013 0.0053 97.6%
*
2014 ¢ 89.2%
0.0163 =70

-0.04 -0.02 0 0.02 0.04 0.06

Bayesian model results




PREVAIL-only: New First
Events Since 2013 Panel

Primary Efficacy 10 3.7 S5* 3.6
All Stroke 9 33 2 1.4
Ischemic 8 3.0 0 0
Hemorrhagic | 04 2% 1.4
Systemic Embolism 0 0 0 0
Death (CV or Unexplained) | 04 4* pAY

* One patient had a hemorrhagic stroke followed by death. This was only counted as a single event for the combined primary endpoint per the
statistical analysis plan



PREVAIL-only: Primary
Efficacy Rates

Composite Primary Efficacy 4.3 3.0
Individual Components
All Stroke 2.7 1.0
Ischemic 2.3 0.3
Hemorrhagic 0.4 0.7
Systemic Embolism 0.2 0
| Death (CV or Tnexplammed) 1.4 2.3

* One patient had a hemorrhagic stroke followed by death. This was only counted as a single event for the combined primary endpoint per the
statistical analysis plan



PREVAIL Ischemic Stroke Rate
Aligns with Expected Rate

10 -
o~ Untreated AF

—o— Treated with Anticoagulants
8 - A WATCHMAN

Ischemic
Stroke ¢ -
Risk
(events
per 100 4 -
pt-yrs)

PROTECTAF

A 013
2014 g warfarin

3 4
CHA,DS,-VASc Score

Friberg. Eur Heart J (2012); NICE UK (2014)



PREVAIL: Warfarin Stroke
Rate Differs from Other Trials

1.0

PREVAIL - . _ 2.6
2.2
PROTECT AF — — 22
1.7
RE-LY! o— 2.1
2.2
ROCKET AF? o 35
1.6
ARISTOTLE? - 2.1
0.1 1 10

1. Connolly SJ. N Engl J Med (2009); 2. Patel MR. N Engl J Med (2011); 3. Granger CB. N Engl J Med (2011)




PREVAIL
Implant success

CAP
Implant success

PROTECT AF
Implant success

P=0.04

PROTECT AF and CAP data
from Reddy, VY et al. Circulation. 2011;123:417-424.



New vs Experienced Operators

Protocol required a minimum of 20% of subjects enrolled at new centers
and 25% of subjects enrolled by new operators
= 18 out of 41 centers did not have prior WATCHMAN experience

=  40% of patients enrolled at new sites by new operators

% of Successful Implants

90,0% 92,0% 94,0% 96,0% 98,0%
T T —

Study Implant Success N -

cxperienced Operators - | -+

N=26

N=24

Prevail data



PROTECT AF:Primary Safety Endpoint

Watchman Group Warfarin Group Posterior Probabilities
(n=463) (n=244)

GER T
(Watchman/Warfarin)
(95% Crl)

Observed Rate Observed Rate
Events/ (Events per 100 Events/ (Events per 100
Patient-Years  Patient-Years) Patient-Years Patient-Years)
(95% Crl) (95% Crl)

Non-

inferiority SUPeTIOMtY

Primary Safety Endpoint 60/1666.2 3.6(2.8,4.6) 27/878.2 3.1(2.0,4.3)C 1.17(0.78,1.95) ) 0.980  0.196
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No. at Risk
Watchman 463 376 364 357 353 341 332 320 310 277 190

Control 244 228 214 207 195 183 169 153 139 117 86



LAA closure - Adverse Events
PROTECT AF randomized arm vs. CAP Registry

Protect AF

Event (n=463)

Serious pericardial effusion 4.8% 2.2% 0.007

& ...................................................... C A P..

Protect AF late

— o e e mEm mEe mEe S e WEm mEm WEm EEE EE W WEm WEm mEm s s s s wme wms

Protect AF early

Days from Implant



Vascular Complications
7 Day Serious Procedure/Device Related

Composite of vascular complications includes cardiac perforation, pericardial
effusion with tamponade, ischemic stroke, device embolization, and other vascular

complications!?
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PROTECT-AF and CAP data from Reddy, VY et al. Circulation. 2011;123:417-424.




Pericardial Effusions Requiring Intervention
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0.2% 0.4%
n=1 b n=11 n=7 n=4

Cardiac perforation requiring Pericardial effusion with cardiac
surgical repair tamponade requiring
pericardiocentesis or window

¥ PROTECT AF = CAP ® PREVAIL




Stroke and Device Embolization

p = 0.007

1.1%

0.0% 0.4%
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Procedure/Device Related Strokes

® PROTECT AF = CAP ™ PREVAIL
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PROTECT-AF and CAP data from Reddy VY et al.
Circulation. 2011;123:417-424
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Comparison of the efficacy and safety of new oral 3@ ®™
anticoagulants with warfarin in patients with atrial
fibrillation: a meta-analysis of randomised trials

Christian T Ruff, Robert P Giugliano, Eugene Braunwald, Elaine B Hoffman, Naveen Deenadayalu, Michael D Ezekowitz, A John Camm,
Jeffrey | Weitz, Basil S Lewis, Alexander Parkhomenko, Takeshi Yamashita, Elliott M Antman

NOAC (events) Warfarin (events) RR (95% CI) p

RE-LY* 1346076 199/6022 — 066(053-082) 00001
ROCKET APt 2607081 3067090 - | 088(075-103) 012
ARISTOTLE"S Y9120 265/9081 . 080(067-0.95) 0012
ENGAGE AF-TIMI 48% 296/7035 33717036 —l— 0-88(075-102) 010
Combined (random) 91129312 1107/29229 —%}— 0-81(073-0-91) <0:0001

I I I

: 1: 2

05 0 0

Favours NOAC Favours warfarin

Stroke and systemic embolism

Lancet March 2014




Pooled NOAC Pooled warfarin RR (95% CI) p
(events) (events)
Efficacy
Ischaemic stroke 66529292 724/29221 arat 0-92(083-102) 010
Haemorrhagic stroke 13029292  263/29221 Q 0-49 (038-0-64)  <0-0001
Myacardial infarction 413/29292 432129221 —ea— 0-97 (0-78-1-20) 077
All-cause mortality 2022/29292  2245/29221 @ 0-90 (0-85-0-95}) 00003
Safety
Intracranial haemorrhage  204/29287 425/29211 _@_ 0-48 (039-0.59)  <0-0001
Gastrointestinal bleeding ~ 751/29287 591/29211 —@— 1.25 (1.01-1.55) 0-043
[ 1 |
0-2 05 3 2
Favours NOAC Favours warfarin
NOAC (events) Warfarin (events) RR (95% CI} p

RE-LYs* 375/6076 397/6022 —o— 094(0-82-1.07) 034

ROCKET AF®t 395/7111 386/7125 D — 1.03 (0-90-118) 072

ARISTOTLE"$ 327/9088 462/9052 —B— 71 (0-61-0-81)  <0-0001

ENGAGE AF-TIMI 48% 444/7012 557/7012 —il— 0- Eo (0-71-0-90) 0-0002

Combined (random) 1541/29287 1802/29211 ﬁ 0.86(073-1.00) 006

I . ]
d 1 2
0-5 0 0
Favours NOAC Favours warfarin

Major bleeding




Rate of drug discontinuation

e Rely trial:
-warfarin at 1 year 10%
-warfarin 2 years 17%

-Dabi 110mg bid at 1 year 15%
-Dabi 110mg bid at 2 years 16%

-Dabi 150mg bid at 2 years 21%



e Aristotle:

-warfarin discontinued in 28%
-apixaban discontinues in 25%

e Rocket AF:
-warfarin discontinued in 22%

-riva discontinued in 24%



* No head to head study NOACs vs LAAO

e History of bleeding and high risk for bleeding
represent an exclusion criteria for any NOACs
study



Go As et al.JAMA 2001



Proneness to Falls and the

Risk for Intracranial Bleeds (per 100 pt-yrs)
n=1,245 prone vs. 18, 261 other (National registry of Atrial Fibrillation II)

(. Gage, AJM 2005
1,245 |

- Prone !
~ to fall |

- = = —



ASAP (Aspirin Plavix) Study

Patler)ts history o_f hemorrhagic _& Rate of success with
hypersensitivity contraindicated patients?

150 patients, 4 European centers
Average CHADS, = 2.8

Post procedure anti-platelet regimen
* Clopidogrel through 6 months
* Aspirin indefinitely
Patients followed to 2 years
* Followup @ 3,6, 12,18 & 24
months
« TEE at 3 and 12 months
* Average follow-up was 14.4
months

Ave Procedure Time = 51.5 mins

1 Braut A et al, LAA closure with the WATCHMAN Device in patients with contraindications to warfarin: preliminary results from the ASA Plavix
registry (ASAP), ESC Congress 2011, Paris 27-31 August 2011

JACC2013



Characteristic

CHA,DS,-VASc score
Clinical 1 7(4.7%)
Age (year) T725+74 2 12 (8.0%)
Male 96 (64.0%) 3 25 (16.7%)
Stroke risk factors* 4 42 (28.0%)
Heart failure or reduced LV EF 43 (28.7%) 5 28 (18.7%)
Hypertension 142 (94.7%) 6 18 (12.0%)
Age > 75 yrs 64 (42.7%) 7 13 (8.7%)
Diabetes 48 (32.0%) 8 5(33%)
Prior stroke or TIA 61 (40.7%) 9 0 (0.0%)
Vascular disease 27 (18.0%)
Age 65-74 yrs 64 (A2.7%) Mean CHA,DS;-VASc score (entire cohort, = 150) =

Female gender 54 (36.0%) 4417



Reasons for Warfarin ineligibility*

History of hemorrhagic/bleeding

140 (93.0%)
tendencies
Blood dyscrasia 11 (7.3%)
Unsupervised Senility/high fall risk 6 (4.0%)

Other 8 (5.3%)



Expected and Observed Stroke Rates (per 100 patient-years)

B Expected, based on
7% CHADS2 Score

Reduction

Expected, if Clopidogrel
was used throughout
follow-up

1.7% B Observed rate in ASAP

Gage et al Circ 2004 and Gage et al JAMA 2001
ACTIVE trial AHJ 2006 151(6): 1187-93




CLINICAL RESEARCH Mini-Focus: Left Atrial Closure in Atrial Fibrillation

Percutaneous Left Atrial Appendage Closure

With the AMPLATZER Cardiac Plug Device in

Patients With Nonvalvular Atrial Fibrillation and
Contraindications to Anticoagulation Therapy

Marina Urena, MD,* Josep Rodés-Cabau, MD,* Xavier Freixa, MD,} Jacqueline Saw, MDD,

John G. Webb, MD,§ Mélanie Freeman, MD,§ Eric Horlick, MD,|| Mark Osten, MD,||
Albert Chan, MD,9 Jean-Francois Marquis, MD,# Jean Champagne, MD,” Réda Ibrahim, MDD+

Quebec City, Quebec; Monrtreal, Quebec; Vancouver, British Columbia; 1oronto, Ontario; and
Ottawa, Ontario, Canada

Bleeding
Intracranial hemorrhage
Gastrointestinal bleeding
Age 7418, 58% male

Spontaneous hematoma of abdominal muscles

Otorhinolaryngological

CHADS?2 score 3 (2-4) Respiratory
Recurrent severe hematuria
CHA2DS2VASc score 5 (4-6) Ophthalmological

Recurrent hemarthrosis
International normalized ratio lability
High risk of fall
Warfarin allergy

HAS-BLED score 4 (3-4)

Severe anemia

18 (34.6)

12 (23.1)
7 (13.5)
4 (7.7)
3 (5.8)
1 (1.9)
1 (1.9)
1 (1.9)
2 (3.8)
1 (1.9)
1 (1.9)
1 (1.9)

JACC 2013



Procedural success

In-hospital outcomes

51 (98.1)

Pericardial effusion 0 (0)
Major bleedingt 2 (3.8)
Device embolization 1(1.9
Myocardial infarction 0 (0)
Systemic embolism 0 (0)
Transient ischemic attack 1(1.9)
Stroke 0 (0)
Death 0 (0)
MAEs} 3 (5.8)
Hospitalization length, days 1(1-1)
Device embolization 0 (0)
Cardiac tamponade 1(1.9)
Major bleeding 1(1.9)
Transient ischemic attack 1(1.9)
Stroke 1(1.9)
Systemic embolism 0(0)
Death
Overall 3 (5.8)
Cardiovascular or neurologic death* 1(1.9)

F.U 2015 months



121

p<0.001

10

p<0.001

p<0.001

Rate 100
Patient-Years
-

4 -
2 -
1.1
0 - T T |
Stroke Thromboembolic events  Major Bleeding

(Stroke, TIA and systemic embolism)

B Expected | Observed

Mean f.u 20tmonths



Catheterization and Cardiovascular Interventions 83:796-802 (2014)

Safety of Percutaneous Left Atrial Appendage Closure
with the Amplatzer Cardiac Plug in Patients with Atrial
Fibrillation and Contraindications to Anticoagulation

Jens Wiebe, vp, Stefan Bertog, mp, Jennifer Franke, mp, Olga Wettstein, mp,
Katharina Lehn, mp, llona Hofmann, mp, Laura Vaskelyte, mp, and Horst Sievert,” mp

% (12/N)
Number of Contraindications
85.0 (51/60)
TABLE I. Baseline Characteristics 13-3 (8/60)
3 1.7 a/60)
/N History of bleeding without 2%© (15/60)
oral anticoa tion
Agemean years §L§f)3 67 12981 (s
CHABSyqinetinebre + SD) 60.0 26+ 14 (915)
Intracranial 33.3 (5/15)
CHA2ldSa- VS dagan seore = SD) 633 4317 (38/60)
oral anticoagulation
Epistaxis 5.1 (2/38)
HASYBLED (mean score = SD) 3-1 33+1.0 /38
Gastrointestinal 33.3 (13/38)
Hematoma 17.9 (7/38)
Hematuria 5.1 (2/38)
Intracranial 23.1 (9/38)
Other locations 7.7 (3/38)
Non-hermorrhagical 36.7 (22/60)
Contraindications
Elevated liver enzymes 13.6 (3/22)
Falling tendencies 4.5 (1/22)
Labile INR?, 9% (n/N) 13.6 (3/22)
Other contraindications 40.9 (9/22)




TABLE IV. Follow-up

Follow-up time (median years, range)”
Patient years

Patient contacts (mean n = SD)
Device-associated thrombus (%; n/N)
Cerebral Ischemia (% per year)

Stroke (% per year)

TIA® (% per year)

Other thromboembolic event (% per year)
Bleeding complications (% per year)
Major bleeding complications (% per year)
Minor bleeding complications (% per year)
Major cardiovascular AE (% per year)
Major noncardiovascular AE (% per year)
Deaths (% per year)

1.8 (1.0-2.8)

3.5
0.0
0.0
0.0
0.0
8.7
1.9
6.8
15.5
18.4
4.8

103.2
3713
(2/57)




5.8%

i Expected according to
CHADS2

w Stroke in f.u

0%

Stroke

Mean Follow Up 1.8 years (1-2.8)



Ptn 4 y
initial pre discharge

Risk Factors for Thrombus Formation
on the Amplatzer Cardiac Plug After
Left Atrial Appendage Occlusion

Bjoern Plicht, MID,* Thomas F. M. Konorza, MID,* Philipp Kahlerr, MI>,*
Fadi Al-Ras - IV 1 Kz l\rID_." Rn‘)]_t"; dc.r' J;ir si,
Thomas B

Gerd He
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JACC Cardiovascular Interventions 2013




Watchman long-term efficacy from
the Israeli Registry

66 patients 63% male
(2010-2012)

Age 75.818 yrs

Persistent AF
58.7%




Indication for
implant

Rec. Fall
9
13%

Liable INR
2
4%




CHADS 2 score/

CHA2DS2VASC

HAS-BLED score 5 *
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4-mo post implant presents with severe right-sided CHF
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Post LAAC symptomatic

ASD
e Incidence??
o 1Stcase report

4-mo f/u




2012 focused update of the ESC Guidelines
for the management of atrial fibrillation

An update of the 2010 ESC Guidelines for the management
of atrial fibrillation

Developed with the special contribution of the European Heart

Rhythm Association
EHJ Aug 2012

Recommendations for LAA closure/occlusion/excision

Recommendations Class? Level® Ref€©

Interventional, percutaneous
LAA closure may be
considered in patients

with a high stroke risk and
contraindications for long-
term oral anticoagulation.

lIb 15118

Surgical excision of the LAA
may be considered in patients
undergoing open heart
surgery.

IIb




Who are the patients we are going to implant?

AF ablation

AN
&




Can the PROTECT AF data be extrapolated to OACs
other than warfarin?

Can the PROTECT AF data be extrapolated to devices
other than Watchman?

How do we manage high bleeding-risk patients early
post device implantation?



Annual Risk for Stroke and Bleeding on
Aspirin/Plavix vs. Coumadin

® Coumadin

S|

X

Annual risk
W

CHADS: 1 i 2 i 3 i 4 E



Europace (2013) 15, 141—143 EP W IRE
doi-10 1083/ europace/eussA413

Left atrial appendage occlusion for stroke
prevention in atrial fibrillation in Europe: results

o 36tdhters 24 (67%rperfararindARoOnA3% ed0ciation
pFodetires/year

Gregory Y.H. Lip™T, Nikolaos Dagres?!, Alessandro Proclemer?3,
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Indications for implant

* 86% absolute contra indication for anticoagulation

* 8% along with CPVI

* 6% patient request

50% GA and 50% conscious sedation



Periprocedural Complication Rate

Periprocedural Stroke: 0% to 10%
Tamponade : 0% to 10%
Major Bleeding : 0% to 8%

Dislodgment: 0% to 20%
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