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A 46 year old male patient is in for an annual physical
exam. What is his lifetime risk of developing AF?
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Incidence of AF
Lifetime Risk for AF at Selected Index Ages by Sex

IndexAge,yrs | _____Men | Women

40 26.0% (24.0 —27.0) 23.0% (21.0 — 24.0)
50 25.9% (23.9 —27.0) 23.2% (21.3 —24.3)
60 25.8% (23.7 — 26.9) 23.4% (21.4 —24.4)
70 24.3% (22.1 —25.5) 23.0% (20.9 — 24.1)
80 22.7% (20.1 —24.1) 21.6% (19.3 —22.7)
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Atrial Fibrillation and Stroke

Scoring Differences Between CHADS2 and CHA2DS2-VASc

CHADS2 CHA->DS2-VASc
(Mandmurn score, 6) (Maximum soore, 9)
Risk Factor Points
Congestive heart failure
Hypertension
Diabetes
Vascular disease
Age 65-T74
Age =75
Female sex

Previous stroke/TIA

N/A — not applicable




Atrial Fibrillation and Stroke

CHJr‘-!\DS2 score and stroke risk

C - Congestive heart failure

H - Hypertension

A - Age =75 years
D - Diabetes

S - Prior Stroke or TIA

Gage BF at al. JAMA 2001 285(22):2864-2870.



CHADS,—VASc Stroke Risk
CHADS,-VASc Score | Stroke Risk %
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Bleeding Risk Scores in AF
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THE PROBLEM
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> 1in 10 patients have a contraindication to oral anticoagulation

> 1 on 5 patients in randomized clinical trials for AF/Stroke prevention
discontinued their NOACs
> Nearly 40% of AF patients do not receive appropriate anticoagulation
rx due to:
— Contraindication
— Bleeding issues
— Patient/physician preferences
Kakkar AK, Mueller I Bassand JP, et al. Risk profiles and antithrombotic treatment of patients newly

diagnosed with atrial fibrillation at risk of stroke: perspectives from the international, observational,
prospective GARFIELD registry. PLoS One 2013;8:¢63479



Reasons for Withholding OAC in
Patients with AF and Stroke Risk

aF

Recent intracranial Lack of access to

Refusal after

Appropriate:

Inappropriate:

Uncertain
appropriateness:

complete
understanding

Desire to avoid
monitoring (and
can afford NOAC)

Desire to avoid
bruising

hemorrhage

Old age;
CHADS score = 1

Substantial fall risk

INR monitoring
and can not
afford novel drug

Lack of time to
address issues

Unable to afford
cost of monitoring




Cardioembolic Events in Atrial Fibrillation
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Atrial Fibrillation and Stroke

> The LAA is a remnant of the embryologic left atrium (the rest of the
left atrium is an outgrowth of the pulmonary veins)

> The LAA has different embryologic, anatomic, and pathophysiologic
features from the left atrium

» The LAA seems to play an important role in the regulation of heart
rate and fluid balance
> LAA thrombus is present in up to 15% of pts with AF
> In non-valvular AF, 90% of thrombi are located in the LAA



Distribution of number of lobes (1 to 4) of left atrial appendage
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Fifty-four percent of LAAs had
two lobes, and the number
ranged betiveen one and four

lobes . There were no age or
Veinot J et al. Circulation sex differences

1997:96:3112-3115




4 MORPHOLOGICAL TYPES

CACIUS CHICKEN WING
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A POTENTIAL SOLUTION




CLINICAL RESEARCH

Percutaneous Left Atral Appendage
Transcatheter Oeclusion (PLAATO

System) to Prevent Stroke in High-Risk

Patients With Non-Rheumatic Atrial Fibrillation

Results From the Intermamonal Mulo-Center Feasibabity Toals

Clindeal Triats

111 patients with
contraindications to
anticoagulation

Feasibility study - 2005

Reasonable results with noted
complications of tamponade
and device embolization

Device not pursued further
due to financial considerations



2 Percutaneous closure of the left atrial appendage versus

warfarin therapy for prevention of stroke in patients with 707 pts randomized 2:1 to the

atrial fibrillation: a randomised non-inferiority trial

e - Watchman device vs
i3 Matkcperand e putiants it o vubvalar il Abxifleting, sl siake i imght 1o .--.-.:n_.n.::-I:I:"‘L._-Ju:: Coumadin: Chadsz Z 1

4p  Rathayres i
spemboe [LAK) besmbe. We semand it sy sed asieiy o2 parvoisresin daane of te LA

Designed as a non-inferiority
trial

Composite primary efficacy
endpoint of stroke, systemic
embolism, or
cardiovascular/unexplained
death was not different between
the two treatment arms




F Percutaneous closure of the left atrial appendage versus
warfarin therapy for prevention of stroke in patients with

atrial fibrillation: a randomised non-inferiority trial Device arm were placed on
=3 | | o warfarin + ASA for 45 days
post implant followed by
repeat TEE

Warfarin discontinued if
LAA was completely
closed or there was <35
mm gap

L rrdgelvi

v al e L
s with aon-ushvelsr sl

ASA + Plavix for 6
months followed by ASA
alone

Probability of non-inferiority was >
99.9%




F Percutaneous closure of the left atrial appendage versus

warfarin therapy for prevention of stroke in patients with Early Safety event rates were higher with

atrial fibrillation: a randomised non-inferiority trial

the device 1.69 at 1065 patient years

Serious pericardial effusion 4.8%
Procedural ischemic stroke 1.1%

The robustness was tempered by:
(a) the low risk population as the Chads2
for inclusion was >1
(b) Number of subjects who did not receive
protocol treatment per randomization
(c) Higher than expected hemorrhagic
stroke rate in the Warfarin group

Thus — the FAD required second RCT
to confirm the safety/effectiveness in a
higher risk cohort




1 Day Prior to
Implamt

Begin aspirin (81-100 mg)

Implant

Continue aspirin (81-100 mg)

and add warfarin, adjusted
to achigve INR of 2.0-3.0
until 45-day wisit

Is LAA seal=<5 mm?

Ceasa warfarin and
tinue aspirin (200
o). Add Clopidigral
{75 ma)

G-Month Post-Implant
Cease Clopidigral (75 mg)
and maintain aspirin (200-

325 mg) indefinitaly

*The Performance and timing of TEE to re-evaluate the LAA seal is left to phy

Continue aspirin
[B1-100 mg)

and warfarin, adjus
to achieve INR of

Reassess Seal®

Is LAA seal=5mm?

Follow-Up Duration
Has the patient bean
followed for at least
G-months post-implant
with adequate seal?

Followe-Up Duration
Ceass warfarin and
increase aspirin
[Z00-225 mg)

an discretion.



ORIGINAL INV

Prospective Randomized Evaluation

of the Watchman Left Atrial Appendage
Closure Device in Patients With

Atrial Fibrillation Versus

Long-Term Warfarin Therapy

The PREVAIL Trial

David R. Holmes In, B Saibal Kar, MDDy, Matthew 1. Price, MDy¢ Brian Whisenant, MD,; Horst
Shephal K. Doshi, MD,® Kenneth Huber, M

ABSTRACT

BACKGROUND In the PROTECT AF (Watchman Left Atrial Appendage Closse Techaology for Embolic Pratection in
Patiemts 'With Azrial Fibnilation) trial that evauated patients with nonvalvular atrial fibrillation (NVAF), beft atrial appendage
(L&} ooclusion was noninferior to warfarin for stroke preventian, but a penprocedural safety hazard was idertified.

OBJECTIVES The goal of this siudy was to assess the safety and efficacy of LAA occlusion for stroke prewention in
patients with NWAF compared with long-tesm warfarin therapy.

METHOOS This randomized trial further assessed the efficacy and safety of the Watchman device. Patients with NVAF
who had a CHADS; [congestive heart failure, hypertensian, age =75 years, dabetes mellitus, and previcas stroke/
transient ischemic attack) soore =2 or 1 and anorther risk factor were eligible. Patiemts were randomiy assigned (in 2
241 ratio) to endergo LA occlusion and subsequent discontinuation of warfarin (amtervention group, n = 365) or recene:
chranic warfarin theragy erol group, mo= 138) Two efficacy and 1 safety coprimary endpoints were assessed.

RESULTS At 18 momths, the rate of the first coprimary efficacy endpaint (compasite of stroke, systemic embalism [SE],
an diovascularfunexplained death) was 0.064 in the device group versus 0.063 in the control. group (rate ratio 1.07
[5%%% credible intereal (£r): 0.5 STh and did nat achieve the prespecified criteria noninfesiority (upper boundary
S5% Crl = The rate for the second coprimarny efficacy endpomnt (strole or SE »7 days” postrandomization] was 0.0253
wersus 00200 (risk difference 0.0053 [95% Cri: -0.01%0 to 0.0Z73N, achieving noninferiority. Early safety evenss
pocurned in 2.2% of the Watchman anm, ssgnificantly lower than in PROTECT AF, satesfying the pre-specified safiety per-
formance gaal. Using a broader, mare inclusive definition of achverse effects, these still wese lower in PREVAIL (Watchman
LAA Chosure Device in Patients With Atrial Fianliation Versis Long Term Warfarin Therapy) trial than in FROTECT AF

(4. 2% vs8.7%; p = 0.004). Pericardial effusions requinng surgical repair decreased from 1.6% to 0L4% (p = 0.027), and
those requiring pencandiocentess decreased from 2.9% to = (136}, although the number of events was small.

CONCLUSIONS in this trial, LAA gcdusion was noninferiar to warfarin for ischemic stroke prevention or 5E >7 days”
past-procedure. Althcugh noninferiority was not achieved for owerall efficacy, event rates were low and rumencally
comparable in both arms. Frocedural safety has significantly impeowved. This trial provides additional data that Laa
cochusion is a reasonable alternative to warfarin therapy for stroke prevention in patients with NVAF wha do not hawe an
abslute contraindication ta shart-term warfarin therapy. {1 Am Coll Cardiol 20n4;84:1-12) © 2014 by the American
College of Cardi

Fram the *Mayn Clisér, kochester, Minnescts; (Codars Snai Medical Contie, Los Asgeles, Califorste; {Scripps Clinie, La jolla,
Califerre; Ynlermumtais Medical Comfer, Salf Lake Oy, Ulat; Jlardioresoulaess Conl firl, Comany; WPl it
Istitule, Sants Mook, Californis; #Saint Lube's Mid Amevica Hean! imtitat, Kamas  Mixsour; szl the *Moun! S

Chads2 >2 (or>1 and
one additional high risk
component)

3 primary endpoints:

(a) Composite of stroke, SE, and
cardiovascular/unexplained
death

(b) Ischemic stroke and SE 7 days
post implant

(¢) Early safety composite
endpoint



ORIGINAL INVESTIGATION

Prospective Randomized Evaluation

of the Watchman Left Atrial Appendage
Closure Device in Patients With

Atrial Fibrillation Versus

Long-Term Warfarin Therapy

The PREVAIL Trial
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ABETRACT

BACKGROUND In the PROTECT AF (Watchman Left Afrial Appendage Closse Technology for Embolic Protection in
Patients With Atnal Fibnllation) tnial that evaluated patients with nonvalwlar atnal fibillation (NYAF), keft atrial appendage
{LAA) ooclusion was naninferior to warfarin for siroke prevention, but 2 periprocedural safety hazand was idertified.

OBJECTIVES The goal of this study was to assess the safety and efficacy of LAA occlusion for stroke prewention in
patients with NVAF compared with bong-term warfarin therapy.

METHODS This randomized trial further assessed the efficacy and safety of the Watchman device. Patients with NVAF
who had a CHADS; (congestive heart: failure, ypertension, age =75 years, dabetes mellitus, and previcus stroke/
tramsient ischemic attack) scare =2 ar 1 and another risk factor were eligible. Patients were randomly

21 ratio) to underga LAA orclusion and subsequent discontinuation of warfann (ntervention group, no=

chranic warfazin therapy (control group, n = 138} Two efficacy and 1 safety coprimary endpoints were assessed.

RESULTS At 18 moetths, the rate of the frst coprimary efficacy endpaint (compasite of strake, systemic embalism [SE],
and cardiovascularfunexplained death) was 0.084 in the device group versas 0,063 in the comtrel group (rate ratio 1.07
[%5% credible interval {Cr): .57 to 1.89]) and did not achieve the prespecified criteria noninfesiority (upper boundary of
6% Crl =1.79). The rate for the second coprimary effcacy endpoint (stroke or SE 7 days’ postrandomization) was 0.0263
00200 (risk diffenence 00053 [95% Cri: -0.01%0 fo 0.073]), achieving noninferiority. Eady safety events
& of the Watchman arm, significanily lower than i PROTECT AF, satisfying the pre-specified safety per-
formance goal. Using a braader, more inclusive definition of adverse effects, these still wese lower in PREVAIL (Watchman
LAA Closure Device in Patients With Atrial Fionllation Versus Long Term Warfarin Therapy) trial than in FROTECT AF
(4.2% vs. 8.7%; p = 0.004). Pevicardial effusions requining surgical repair decreased from 1.6% to Q4% (po= 0.027), and
thoee requiring percardiccentess decreased from 2.9% o 1.5% (p = 0.3€), although the number of events was small.

CONCLUSIONS in this trial, LAA ocdusion was noninferiar to warfarin for ischemic strole prevention or 5E =7 days”
past-procedure. Although noninfenosity was achieved for owerall efficacy, event rates were low and numencally
romparable in both a Frocedural safety gnificantly improwed. This trial provides additional data that
cochusion is 2 reasonable alternative: to warfarin therapy for stroke prevention in patients with NVAF who do not have an
absalute contraindicatian to shart-term warfarin therapy. {J Am: Coll Cardiol 2014,64:1-12) & 2014 by the American
College of Cardiclogy Foundation.

Califormst; lulvr moustiiz Medical
Instituls, Sants Meaica, California

407 patients

18 month first co-primary
endpoint did not meet
noninferiority criteria

18 month second co-
primary endpoint
(ischemic efficacy 7 days
post procedure) did meet
noninferiority criteria

Early safety data also
chanced pre-specified
safety performance goals



TABLE 1 Patient Demographics

PFROTECT AF PREWVAIL Combined Cohort

Device Control Comtrol Device Comtred
{n - 453) {m - 244} {m - 138) {n - 732} {m - 33}

MAge, yra MT+BE T2F+482 : .9+ T2 ReE+t84 7IS5:H6
kiala 0.4 FLUA . 7.6 0.4 s
CHADS, scane 22 +£12 23212 ; : 26 =10 23211 24+ 12

Risk factors
CHF 6.8 7.0 L . 255 57
Hyperiension 206 90.2 . ; o7 B9z 9237
Age =75 yre 3169 1.4 A5 40.4 43.2
Diabetes 4.4 295 a7 PR Fat i
Priar strokef TIA T 201 a7 221 2316
CHA;O5;-VASE scone I4+15 3IT+16 ] ? 41 =13 Ii6G+14 19 + 15

AF pattem
Paroysmal 406 514 453 445
Persistent 205 183 M9 233
Permanenl 3B 159 Ir.6 3001
Linkricrwin : LR - 07 14 0.8
Paced 0 : i6 1.0 1.3

Valoes ane mean + 50 or %

CHADS; = oongestive heart fallure, hypertonsion, 75 years of age o oloer, diabotes mellibes, and previous stroke or trarsent schemic attaok; CHAy DS;-YASC = congestive
heart falure, hyperonocn, 75 years of age and olcer, dabetes mellihe, previols siroke o tansient schemic Jtack, vasoolar desass, B5 to 74 pears af age, Fomals;
(HF = congestive Beart fElure; PRENAIL = Evaluabion of the WATCHMAN LAA Cosure Device in Patents ¥ch Atrial Abrllason Verss Long Teom Wartann Tharapy;
PROTELCT AF = WATCHMAN Loft Atrial Aopoendage System for Embolic Protection in Patients With Atrial Rbeklafion; TIA = tamsent ischomic aitack




TABLE 7 Comparison of Outcomes in Device Patients in PROTECT AF,

CAP, and PREVAIL

PROTECT AF CAP PREVAIL p Value

Implant success 90.9
All 7-day procedural complications 8.7

Pericardial effusion requiring surgery 1.6

Pericardial effusion with pericardiocentesis 2.4
Procedure-related strokes 1.1

Device embolization 0.4

94.3
4.2

0.2

1.2
0.0

0.2

95.1
4.5

0.4

1.5
0.7

0.7

0.04
0.004

0.03

0.318
0.02

0.368




TABLE 6 Demographic Characteristics of Patients Receiving the Watchman Device in PROTECT AF, CAP, and PREVAIL

PROTECT AF
(n = 463)

Age, yrs 71.7 + 8.8 (46.0, 95.0)

Male 326/463 (70.4%)
CHADS; score (continuous) 224+ 1.2(1.0, 6.0
CHADS; risk factors
CHF 124/463 (26.8%)
Hypertension 415/463 (89.6%)
Age =75 yrs 190/463 (41.0%)
Diabetes 13/463 (24.4%)
Stroke/TIA 82/463 (17.7%)

Values are mean + SD (minimum, maximum) or n/N (%).

CAP = Continued Access PROTECT AF; PROTECT AF = Watchman Left Atrial Appendage Closure Technology for Embolic Protection in Patients With Atrial Fibrillation;

other abbreviation as in Tables 1 and 3.

CAP
(n = 566)

74.0 + 8.3 (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 4+ 7.4 (50.0, 94.0)

182/269 (67.7%)

2.6 + 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%)




News Releases

Boston Scientific Receives FDA Approval for WATCHMAN™ Left Atrial Appendage Closure Device

First-Of-lts-Kind Alternative to Long-Term Warfarin Therapy for Stroke Risk Reduction in Patients with Non-
Valvular Atrial Fibrillation

flwlinl 9 E|N|=]8

MARLBOROUGH, Mass_, March 13, 2015 /PRNewswire/ -- Boston Scientific Corporation (NYSE: BSX) has received U S. Food and

Drug Administration (FDA) approval for the WATCHMAN Left Atrial Appendage Closure Device. The WATCHMAN Device offers a
new stroke risk reduction option for high-risk patients with non-valvular atrial fibrillation who are seeking an alternative to long-term
warfarin therapy. The WATCHMAN Device will be made available to U S. centers involved in our clinical studies and additional,

specialized centers as physicians are trained on the implant procedure.




5Year Outcomes After Left Atrial
Appendage Closure
Eram the PREVAIL and PROTECT AF Triaks
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1114 patients and 4343 patient years

Composite endpoints were similar in the
two groups

80% decrease in hemorrhagic stroke
59% decrease in disabling stroke

52% decrease in post-procedure bleeding
41% decrease in cardiovascular death
27% decrease in all-cause death

SE and ischemic stroke were numerically
higher in the device arm, but this did not
reach statistical significance



5Year Outcomes After Left Atrial

Appendage Closure
From the PREVAIL and PROTECT AF Triaks

ek Y. Eeddy, BO" Shephod B Drely, WMD" Sotol Ear, WO Doogls

SE and ischemic stroke were
numerically higher in the device
arm, but this did not reach
statistical significance
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The reduction in disabling stroke
speaks to the differential
functional impact of ischemic vs.
hemorrhagic strokes




Left Atrial Appendage Closure
as an Alternative to Warfarin for
Stroke Prevention in Atrial Fibrillation

A Patient-Level Meta-Analysis

David B. Holmes, Jn, MD," Shephal K. Doshi, MD,| Saibal Kar, MD, | Matthew 1. Price, MD,) Tose M. Sanches, MD,

Hoisl Seevieil, MY Miguel Yaldenabais, MDY Vivek ¥, Reddy, MD""

BACKGROUND The iek-leneht roimo ol = stial appesidege Closune () o ss sysleic Lhirapry (warl arin) o
prevention of stroke, C haalism, 1 ilar atrial fibwillation (NYAF) requsms

continued e

OBJECTIVES This sty suught L
domized trials cormpaned Lo warlaim | =eeribio o4 sbi e ermbielism, and candivvasculss desth in patients

Lt strial apperidage closure (LAAC) in 2 ran-
with nomsabslar AF

METHODS (wr meta-analyss included 2,406 patserts with 5,931 patient-years (PY) of follow-up from the PROTECT Al
(Watchinan Lelt Alval Append: walisin for Eimbolc Prode: Patients with Abrial Filuilation) s PREVAIL
(Prospecipns Randomized Evaluation of tee Watdhwman LA Closure Desace [n Pateenis With Abial FibeilLstion Yersus Lomg
Term Warfarin Therapy) trials, and their respectsee registries (Cantinesd Acopss to PROTECT AF reqistry and Contimuesd
Accnss to PHEVAIL regestry)

RESULTS Withi meai fol

Fermdinhiagic o

unexplaned deat C \ 0&], and nonprocedural bieeding (6.0

08; p o 0K r mic pmbalism was smilar between both strat

v p 0.0% and QU004 respectively).

Bath trials amd regstres adentifed simila evend rates and consistent device effect in mulliple sulbsets,

COMCLUSIOMS In patients with NUVAF at increased nisk for stroke ar bleeding who ane candidates for dhronic antieo
agulation, LAAL resulted in improved rates of hemarhagic stroke, cardiovascularfunesplaimed death, and nonprocedural
bleeding compared to warfann. () Am Coll Cardiol 2005;65: 2614-21) @0 201 by the Amencan College of Cardislogy

Meta-analysis of Protect AF,
Prevail, and the CAP/CAP2
registries

2406 patients ad 5391 patient
years of follow-up

Rates of hemorrhagic stroke,
non-procedural bleeding, and
c/v death were reduced in
patients who received the LAA
closure compared to long-term
anticoagulation



Left Atrial Appendage Closure
as an Alternative to Warfarin for
Stroke Prevention in Atrial Fibrillation

A Patient-Level Meta-Analysis

David B Holmes, Je, MIDL® Shephal K. Dosha, MDD Saibal Kar, MD, 2 Matthew 1. Price, MDU Tose M. Sanche:, MD,

Horst Seeverl, MILY Miguel Valdemabano, MDF Vivek Y, Beddy, ML

BACKGROUND The nesk-leneht rato of el stial appesdage Closure (LAAC) yersus systemic Uherapy (warl arin) for
prevention of stroke, systemic enbalism, and crdsovasoular death in nomabvilar atrial fiknllation (NYAF) requsrs
continied evaluatian

QBRJIECTIVES This slisdy suuglil Lo s composle dala fegardnig el strial appesiddage Closume (LAY i 2 -
dormimad tials coimganed o walaiw [0 peneiibon of stioke, systenic ambolsim, and Canditvasculs death i patigns
with nonvabsular AF

METHODS (ur meta-analyss indluded 2406 pateertis with 5,930 patient-years (P¥) of follow-up from the PROTECT A
(Watchan Lelt Alrial Appendage System for Embolac Prodection in Patients with Al Fibvillation) sl PREVARL

{Prospeciiee: Randomeeed Evalustion of the Watchman LA Closure Desace [y Pabssiis Wikh Strisl Fikvillstion Yersus Lomg
Term Warfarin Therapy) trials, and their mspectve registries (Continesd Acorss to PROTECT AF registry and Contined

Acoess bo PREVAIL regesing}

RESULTS With muean follow-ug of 2.6 yeurs, patients recenayg LAAT willy Uwe Walchiman desics had sigeileantly fevwer
Fremaoirhiagic siroke W0 patierrl-years [FY]; hazoed ratio [HR): 022 p - 00004}, cardovascularn!
unexplaned death 2.3 rvemisf P} HiE: 0088; p - 0.006), and nonprocedural bieeding (6, 0% ve 11.3%; HIi
051 p o OL006) compared with warf; All-caurse stroke or systomic embolism was smilar betwoen both stratogies
(175 v, LET events/100 PY; HIt: 1LO2; 95% O 062 to L p  0.94) There were more schemic strokes m the desnce
groug (LG vs. 0.9 and 0.2 vs. 1.0 events/100 P¥; HA: 1.95 and 022, respectively: p - 0.0%5 and 0.004, respectively).

Baoth wials amd regsties adeitifed simila evend rabes and consistent device eflect in mulliple sulsets,

COMNCLUSIONS In paticnts with NVAF at increased sk for stroke or bileeding who ane candicates for dhronic antioo
agulation, LAAL resulted in improved rates of hemomhagic stroke, cardiovascularfunexplaimed death, and nonprocedural
bleeding compared to warfann. (J Am Coll Candiol 2005;65:2614-21) © 2015 by the Amencan College of Cardiology

There is an increased risk of
ischemic stroke even after
exclusion of strokes in the first 7
days post procedure

Likely due to the fact that not all
strokes arise from the LAA

Rates of hemorrhagic stroke,
non-procedural bleeding, and c¢/v
death were reduced in patients
who received the LAA closure
compared to long-term
anticoagulation



2019 AHA/ACC/HRS Focused Update of the 2014 Guideline
for Management of Patients with Atrial Fibrillation

A report of the Amernican College of Cardiology/ Amencan Heart Association Task Force
on Clinical Practice Guidelines, and the Heart Rhythm Society

Recommendation for
Percutaneous Approaches to Occlude the LAA

Recommendatiocn
1. Percutansous LS occlusion may be considered in patients with AF at inoreased
rishk of stroke wiho hawve contraindications to long-termm anticoagwlation.

MNEW: Clinical trial data amd FDA approval of the Watrchman dewvice necessitated
this recommeandation.

Recommendation for
Cardiac Surgery—LAA Occlusion/ Excision

Recomrmerrdation

1. Swrgical ccclusionm of the LA may be considered im patients with AF wndergoing

cardiac sungery, a5 a component of am owerall
managerrrent of aF.

heart team approach to the

RAODIFIED: LOE was updated from € to B-MAR becawuse of new sewvidenoe




Future Questions

> No trials to date to compare LLAA vs. no therapy in patients with
contraindication to any antiplatelet or anticoagulation

> Some data suggest that Watchman vs. DAPT is favorable in patients
who have contraindications to anticoagulation

> No significant data available regarding NOACs vs. Watchman
(although small patient numbers suggest it is similar to Coumadin
data



TABLE & 5-Year Patient-Level Meta-Analysis of PROTECT AF and PREVAIL (2:1 Randomization)

Device Group Control Group
(m - 732} (n - 383)

Rate Rate Hazard Ratio
No.of Events (per100PY) No.of Events (per 100 PY) (98% Confidence interval) p Valoee

Efficacy: strake/SE/CV death 79/2,856.0 2.8% 50/1,472.8 3.4% 0.82 (0.58-1.17) 027
All stroke or SE 40/2,840.4 1.7% 174729 1.8% 0.96 {0.60-154) 0.E7
kschemic strake ar SE 4528502 1.6% 14/1,479.1 0.95% 171 {0.94-317) 0.08
Hemarrhagic stroke 5/2,054.8 0.17% 13/1,499.0 0.87% 0.20 (0.07-0.56) 0.0022
kchemic strake ar SE -7 days 37/2.8621 13% 14/1,479.1 0.95% 1.40 (D.76-259) 0.28
Disabling strake 13/2,943.0 0.44% 15/1,493.8 1.0% 0.45 (0.21-0.94) 0.02
Mordisalsling stroke 31/2,879.] 1.1% 12/1,4843 0.E1% 1.38 (0.71-2.68) 035
v/ unexplained death 30/2,060.5 13% 33/1,505.2 2.2% 0.59 (0.37-0.94) 0.027
All-cause death 106/2,961.5 3.6% 7315052 4.9% 0.73 (0.54-0.98) 0.0
Major bleeding, all B5/2,745 4 1.1% 50/1,414.7 3.5% 0.91 {0.64-1.29) 0.60
Major bleeding, non-procedure-related  4B/2,B53.5 1.7% 51/1,411.3 3.6% 0.48 (0.32-0.71) 0.0003

Tven skrolkes i PRENAIL are exncluged becyee the hateling MAS soore wat unavalable. Deabling stroke 1= cehned 2= 2 strose Bhat mcreases the Modihed Rankin Soone by =2
Y = patient-yrs. Oier abbreviations 25 in Table 3.




CENTRAL ILLUSTRATION Stroke Prevention in Nonvalvular Atrial Fibrillation With LAA Closure

Elficacy
Al stroke or SE

Ischermde strolkes o SE

Hemarrhagic stroke

Ischemic stroke of SE »7 days

Dhsablineg /Fat sl Stroke (MAS change of

Non-Disabling Stroke

CViunexplained death

Al-cause death
Major bleed, all

Major bleeding, non procedune-relabed

Favors WATCHMAN - : » Fareors Warfamin

L]
0.01 0.1
Harsrd Ratia (95% 1)




Circulation

ORIGINAL RESEARCH ARTICLE 1739 patients from the Protect AF /

Device-Related Thrombus After Left Atrial Prevail / CAP/ CAP2
Appendage Closure

Incidence, Predictors, and Outcomes

Data based on 45 day, 6 month, and 1
year TEE studies

Editorial, see p E86

1739 patients from the Protect AF /
Prevail / CAP/ CAP2:
3.74% DRT (65 patients)

1739 patients from the Protect AF /
Prevail / CAP/ CAP2:
3.74% DRT (65 patients)

1739 patients from the Protect AF /
Prevail / CAP/ CAP2:
3.74% DRT




Circulation

ORIGINAL RESEARCH ARTICLE

Device-Related Thrombus After Left Atrial

Appendage Closure

Incidence, Predictors, and Outcomes

Editorisl, see p E86

Sivia B Dukkipari, MD

The majority of DRT found at 6
and 12 month TEE studies —
which was after Warfarin
discontinued

25% (16/65) of those with DRT
had an ischemic stroke or SE

6.8% in those without DRT



Circulation

ORIGINAL RESEARCH ARTICLE

Things we don’t know:
Device-Related Thrombus After Left Atrial

Appendage Closure (a) What was the characteristics of
Incidence, Predictors, and Outcomes the DRT

S (b) How the patients with DRT

: were treated and

e i anticoagulated post recognition

Individual factors associated
with DRT:
(a) Permanent AF
(b) Increasing Chads-vasc Score
(¢) Larger LAA diameter
(d) Lower LAA emptying velocity
(e) Presence of Heart Failure




Circulation

AL AR _ What is the best post-procedure
A Pons, T s Ll Ao regimen to reduce DRT?
Incidence, Predictors, and Outcomes (a) Anticoag tO 3 - 6 months
p— ey (b) Longer term low-dose NOAC
CERRIEILETRITOT R (¢) DAPT indefinitely
(d) ASAP trial(s)

Should we be doing routine TEE
post device implantation to
assess for DRT?




Contraindications

Intracardiac thrombus is visualized by echocardiographic imaging.

An atrial septal defect repair / closure device or a PFO repair / closure
device is present.

The LAA anatomy will not accommodate a device.

Any of the customary contraindications for other percutaneous

catheterization procedures:

» Catheter sizes, active infection, bleeding disorder

There are contraindications to the use of warfarin, aspirin, or
clopidogrel**

The patient has a known hypersensitivity to any portion of the device
material or the individual components (nitinol: nickel and titanium)



Non-valvular atrial fibrillation with increased thromboembolic risk (CHA2DS2-VASc >2) |

Suitable for OAC Increased risk of bleeding Refusal of DAC | Contraindication Thromboembolism with
. ; for (N)OAC Documented failure of VKA

HAS-Bled =3
Increased bleeding risk not refllected | - INR target 2.5-3.5

by HAS-Bled score (e.8 = Switch to NOAC
thrombocytopenia, Tumor assoclated Adding antiplatelet agent?
bleeding)

Recurrent bleeding om {N)JOAC ¥ 1

Weed for prolonged anticoagulation Advise NOAC |

treatment (recent coronary stents)

*#Class | _
Refusing

NOAC after
adequate

=
information Class llb

L | v
I | Yes r - - — =
| OAC vs NOAC =—— Acceptable risk for OAC?

SNo

¥ ¥ +
LAA closure (If anatomic suitability and individualized risk/benefit evaluation)

* 2012 focused update to the European Society of Cardiclogy recommendation (8]

# 2014 American Heart Association/American College of Cardiology/Heart Rhythm Society recommendation | 7)

& European Heart Rhythm Association/European Association of Percutaneous Cardiovascular Interventhons axpert consentus statement on catheter-based left atrial appendage occlugion (13)
? Debated
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PLAATO DEVICE

First percutaneous LAA occlusion device(1998)
A rchors

T
- '_",.‘-'-
£ e

-

. ¥
) % — LAA

F MHitinol fram e
r = -

eHTFE membrane

Figure 1. The implant is constructed of a nitinol frame and an
implant occlusion membrane consisting of a laminated ePTFE.
Small anchors along the frame and passing through the occlu-
Sive mambrane assist with gevice anchonng




Endocardial LAAO Devices

> Watchman (Boston Scientific):
— Only device studied in randomized devices to date
— CE Approval in 2005
— FDA approval in 2015






Watchman Device




Watchman Waitchman FLX
Boston Seienhhe Boston scienhhe
A =

Borgess Heart
Center of
Excellence




DEVICE RELEASE CRITERIA

All criteria must be met prior to device release

osition — device is distal to or at the ostium of the LAA
nchor - fixation anchors engaged / device is stable
ize — device is compressed 8-20% of original size

eal — device spans ostium, all lobes of LAA are covered

— If necessary, device can be recaptured (partial or full)
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Endocardial LAAO Devices

> Amplatzer Cardiac Plug and Amplatzer Amulet Device
(Abbott Vascular):

— Ongoing Amulet investigational device exemption (IDE)
trial will randomize > 1800 patients in a 1:1 fashion to
either Amulet or Watchman with a 5 year follow-up

— CE Mark for ACP 2008 Amulet

Abbwtt

— CE Mark for Amulet 2013




Endocardial LAAO Devices

> Wavecrest LAAO system Biosense Webster / J&J:
— CE Mark 2013

Wavel rest




Endocardial LAAO Devices

» Occlutech LAA Occluder (Occlutech International
AB):

— CE Mark 2016

* Withdrawn shortly after due to device embolization

* Newer device trial is underway

Chrcluateck
of e B e

e

-t

-




Endocardial LAAO Devices

> Lambre LAA Closure System (Lifetech Scientific
Co):

— Received CE Mark in 2016

LAmbre

Lifctech Scientifi




Endocardial LAAO Devices

> Sideris Patch and Prolipsis Custom Medical
Devices):

— Frameless, bioabsorbable device Sideris Patch

Custirm Medical Deviees

— Still investigational M

i Ny
. e




Endocardial LAAO Devices

> Ultraseal: (Cardia) Uliraseal
— CE Mark in 2016 LA




Endocardial LAAO Devices
> Pfm Device (Pfm Medical):

— Currently in pre-clinical trials

Pim
Pl Medical




Epicardial LAAO Devices

> Lariet Device (SenntreHeart, Inc)
— Epicardial and endocardial approach
— CE Mark 2015
— FDA Approval 2006 (not for LAAQO)

Borgess Heart

Center of
Excellence




Epicardial LAAO Devices

> Sierra Ligation System (Aegi Medical Innovations)

— ECG-guided LAA ligation via epicardial only
approach

— Feasibility Studies ongoing

Sierra Ligation Svstem

Acgis Medical lnnovatings




Surgical Excision

Surgical LAA occlusion helps prevent thromboembolism

by

AtriClip FLEX+V Device




TABLE I. DURRENT DEVICES FOR PERCUTAMEDUS LAND




Important Future Trials




AMPLATZER ™ Amulet™ LAA Occluder Trial (Amulet IDE)

Study Design

Interventional (Clinical Trial)
§78 participants

Randomized

Intervention Model: Parallel Assignment

Masking: None (Open Label)
Primary Purpose: Prevention
Official Title: AMPLATZER™ Amulet™ [eft Atrial Appendage Occluder Randomized Controlled Trial

August 2016
February 2020
December 2023




Left Atrial Appendage Closure vs. Novel Anticoagulation Agents in Atrial Fibrillation (PRAGUE-17)

Study Design

Estimate:

Intervention Model:
Masking:
Primary Purpose:
Official Title:

Start Date @ -

Goto | = |

Interventional (Clinical Trial)

400 participants

Randomized

Parallel Assignment

None (Open Label)

Prevention

Interventional Left Atrial Appendage Closure vs. Novel Anticoagulation Agents in High-risk Patients With Atrial Fibrillation (PRAGUE-17 Study)



Watchman Practical Thoughts

> OAC (either Wartfarin or a NOAC) is the mainstay of cardioembolic
protection in patients with AF and an elevated CHA,DS,-VASc score

> > 90 of thrombi in AF arise from the LAA

> In patients that are unable to safely take OAC, occlusion of the LAA
appears, according to available data to date, a reasonable alternative

to OAC

— Trials have been designed to be non-inferiority trials, not
superiority trials

* Meaning to say:

— Watchman device is not a better choice than OAC
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