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IntroductionIntroduction

• Percutaneous closure of the left atrial• Percutaneous closure of the left atrial 
appendage rather than long term anticoagulant 
therapy is option to prevent stroke in nontherapy is option to prevent stroke in non 
rheumatic  AF patients

• Watchman device is the only LAA occlusion 
device to have completed two randomizeddevice to have completed two  randomized 
studies against coumadin

• Watchman device is investigational in US, and 
approved for clinical usage in Europe, Australia 
and some countries in Asia



WATCHMANWATCHMAN®® Left Atrial Appendage Left Atrial Appendage 
Occluder System(Boston Scientific)Occluder System(Boston Scientific)

160 µ PET Nitinol 
FabricFrame

BarbsBarbs

Sizes: 21, 24, 27, 30, 33 mm



Watchman® LAA occlusion systemWatchman® LAA occlusion system
(Boston Scientific)(Boston Scientific)(Boston Scientific) (Boston Scientific) 

•• NitinolNitinol FrameFrame Nitinol Threaded Insert•• NitinolNitinol FrameFrame
•• PET Fabric CapPET Fabric Cap

Frame
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•• BarbsBarbs
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•• Threaded InsertThreaded Insert
•• Various Sizes (21,Various Sizes (21, Barbs

Le

Various Sizes (21, Various Sizes (21, 
24,27,30,33mm)24,27,30,33mm)
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Barbs
160 µ PET Fab

•• Length = width of Length = width of 
devicedevice





Clinical StudiesClinical StudiesC ca Stud esC ca Stud es
STUDYSTUDY PATIENTSPATIENTS SITESSITES COMMENTSCOMMENTS

PilotPilot 6666 88 •• 318 patient years of follow318 patient years of follow--upup
•• 30 patients with 5+ years of follow30 patients with 5+ years of follow--upup

PROTECT AFPROTECT AF 800800 5959 •• 1,500 patient years of follow1,500 patient years of follow--upup
•• 27 months average follow27 months average follow--up per patient  up per patient  

Continued AccessContinued AccessContinued Access Continued Access 
Registry (CAP)Registry (CAP) 566566 2626 •• Significantly improved safety resultsSignificantly improved safety results

ASAPASAP 150150 44 •• Treat patients contraTreat patients contra--indicated for warfarinindicated for warfarinASAPASAP 150150 44 Treat patients contraTreat patients contra--indicated for warfarinindicated for warfarin

EVOLVEEVOLVE 6969 33 •• Evaluate next generation WATCHMANEvaluate next generation WATCHMAN

PREVAILPREVAIL 400400 ≤50≤50
•• Same endpoints as PROTECT AFSame endpoints as PROTECT AF

•• Revised inclusion/exclusion criteriaRevised inclusion/exclusion criteria
•• Initiate enrollment October 2010Initiate enrollment October 2010

•• Enrollment completed in June 2012Enrollment completed in June 2012

TOTAL        2051



PROTECT AF TrialPROTECT AF Trial

Design 707 Afib pts with CHADS2 Score ≥ 1 were 
randomized in 2:1 fashion

• DESIGN: Prospective randomized, 
non-inferiority trial of LAA closure 

di i Afib t fversus coumadin in Afib pts for 
prevention of stroke

463 i d t• OBJECTIVE: Effectiveness and 
Safety of LAA closure for 
prevention stroke in comparison 

463 assigned to 
closure of the LAA

244 assigned to 
Warfarin control

p p
to coumadin for afib pts

• PRIMARY END POINT: Composite

408 pts were 
implanted

• PRIMARY END POINT:  Composite 
end point of stroke, 
cardiovascular death or system 
embolisationembolisation

• PRIMARY SAFETY END POINT:  
Device embolization, Bleeding

1500 pt –year 
follow up



PROTECT-AF Trial:
LAA Closure is effective in stroke preventionLAA Closure is effective in stroke prevention

WATCHMAN was non-inferior to warfarin therapy for the prevention of stroke, 
cardiovascular death, or systemic embolism in patients with nonvalvular AF1

Cohort
1500 Pt-Yrs

WATCHMAN
Rate (Events/Pt-Yrs)

CONTROL (warfarin)
Rate (Events/Pt-Yrs)

Relative 
Risk 95% CI

, y p

Intention-To-Treat 3.0 31/1025.7 4.3 24/562.7 0.71 0.44, 1.30*

Post-Procedure 2.5 25/1015.7 4.3 24/562.7 0.58 0.35, 1.09

Primary Efficacy Endpoint at 1500 Pt-Yrs (ITT population)
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1Reddy et al. Circulation. In press.
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PROTECT AF
S fIntent-to-Treat: Primary Safety Results

Cohort
WATCHMAN Control

Relative Risk (95% CI)
Rate (95% CI) Rate (95% CI)( ) ( )

600 pt600 pt--yrsyrs 11.611.6(8.5, 15.3)(8.5, 15.3) 4.14.1(1.9, 7.2)(1.9, 7.2) 2.852.85(1.48, 6.43)(1.48, 6.43)

900 pt900 pt--yrsyrs 8.78.7(6.4, 11.3)(6.4, 11.3) 4.24.2(2.2, 6.7)(2.2, 6.7) 2.082.08(1.18, 4.13)(1.18, 4.13)

1065 pt1065 pt--yrsyrs 7.47.4(5.5,   9.7)(5.5,   9.7) 4.44.4(2.5, 6.7)(2.5, 6.7) 1.691.69(1.01, 3.19)(1.01, 3.19)

1350 pt1350 pt--yrsyrs 6.26.2(4.7, 8.1)(4.7, 8.1) 3.93.9(2.3, 5.8)(2.3, 5.8) 1.601.60(0.99, 2.93)(0.99, 2.93)

1500 pt1500 pt--yrsyrs 5 55 5(4 2 7 1)(4 2 7 1) 3 63 6(2 2 5 3)(2 2 5 3) 1 531 53(0 95 2 70)(0 95 2 70)1500 pt1500 pt--yrsyrs 5.55.5(4.2, 7.1)(4.2, 7.1) 3.63.6(2.2, 5.3)(2.2, 5.3) 1.531.53(0.95, 2.70)(0.95, 2.70)

• Acute WATCHMAN events drove the rate at the first interim analysis; 
enrollment was ongoing and there was limited long-term follow-up

• Favorable long term WATCHMAN results lead to decrease over time; 

10

g
enrollment was completed, few late WATCHMAN events



Protect AF
Summary

• Protect AF trial was the first study that 
demonstrated that LAA closure wasdemonstrated that LAA closure was 
non inferior to long term 

ti l ti i ti f t kanticoagulation in prevention of stroke
• There were certain safety issues of theThere were certain safety issues of the 

procedure which decreased over time



Continued Access Continued Access 
R i t (CAP)R i t (CAP)Registry (CAP)Registry (CAP)



Safety of Percutaneous Left Atrial Sa e y o e cu a eous e a
Appendage Closure  

R lt f WATCHMAN LAAResults from WATCHMAN LAA 
System for Embolic Protection in y

Patients with AF (PROTECT AF ) and 
the Continued Access Registrythe Continued Access Registry

Reddy, Homes, Doshi, Neuzil, Kar
Circulaltion. 2011;123:417-424.



Performance MetricsPerformance Metrics
PROTECT AF CAPPROTECT AF vs CAP

PROTECT PROTECT AF
CAP p value* p-

AF CAP p-value value±Early Late

Procedure Time 62± 34 67± 36 58 ± 50± 21 <0 001 <0 001(Mean ± SD) 62 ± 34 67 ± 36 33 50 ± 21 <0.001 <0.001

I l t S 485/542 239/271
246/27

1 437/460 0 001 0 001Implant Success 485/542 
(89.5%)

239/271
(88.2%)

1
(90.8%

)

437/460
(95.0%) 0.001 0.001

220/2445-day Warfarin 
Discontinuation 

Among Implanted

414/478
(86.6%)

194/235
(82.6%)

220/24
3

(90.5%
)

352/371
(94.9%) <0.001 <0.001

)

*From tests comparing the PROTECT AF cohort with CAP  
±From tests for differences across three groups (early PROTECT AF, late PROTECT AF, and CAP) 

• Improvements seen over time in PROTECT AFp o e e s see o e e O C
– Shorter implant time, higher implant success rate, higher warfarin discontinuation 

rate

• Trends confirmed in CAP• Trends confirmed in CAP

Reddy, Holmes, Kar  et al. Circulation 2011



Safety Event Rates Safety Event Rates Sa ety e t atesSa ety e t ates
PROTECT AF vs CAP
PROTECT 

AF
PROTECT AF

CAP p-
value*

p-
value±Early Late

Procedure/Device 
Related Safety Adverse 

Events within 7 Days

42/542
(7.7%)

27/271
(10.0%)

15/271
(5.5%)

17/460
(3.7%) 0.007 0.006

Serious Pericardial 
Effusions within 7 Days 

27/542
(5.0%)

17/271
(6.3%)

10/271
(3.7%)

10/460
(2.2%) 0.019 0.018

Procedure Related 
Stroke

5/542
(0.9%)

3/271
(1.1%)

2/271
(0.7%)

0/460
(0.0%) 0.039 0.039

*From tests comparing the PROTECT AF cohort with CAP  ±From tests for differences across three groups (early PROTECT AF, late 
PROTECT AF, and CAP) 

• Improvements seen over time for acute safety events

• Fewer total procedure/device related events 

Reddy, Holmes, Kar  et al. Circulation 2011



Impact of incomplete LAA closure following 
Watchman DeviceWatchman Device 

Frequency and Frequency and 
impact of impact of periperi--device device pp pp
leakleak
32%32% tt h d llh d ll32% 32% ptspts had small had small 
leak <5 mmleak <5 mm
Leaks < 5mm were Leaks < 5mm were 
graded in 3graded in 3graded in 3 graded in 3 
categoriescategories

Vil G l J F t l J A C ll C di l 2012 59 923 929

Copyright ©2012 American College of Cardiology Foundation. Restrictions may apply.

Viles-Gonzalez, J. F. et al. J Am Coll Cardiol 2012;59:923-929



Primary Efficacy Endpoint Rates by Leak Severity

•• PeriPeri--device flow device flow 
around the around the 
Watchman Device Watchman Device 
is common and is common and 
does lead todoes lead todoes lead to does lead to 
increase in stroke increase in stroke 
ororor or 
thromboembolismthromboembolism

Vil G l J F t l J A C ll C di l 2012 59 923 929

Copyright ©2012 American College of Cardiology Foundation. Restrictions may apply.

Viles-Gonzalez, J. F. et al. J Am Coll Cardiol 2012;59:923-929



Regulatory UpdateRegulatory Update
 April 2009: FDA Panel voted 7 to 5 in favor of April 2009: FDA Panel voted 7 to 5 in favor of 

approval of Watchman Deviceapproval of Watchman Deviceapproval of Watchman Device approval of Watchman Device 
 March 2010: FDA announced non approval and March 2010: FDA announced non approval and 

requested further studiesrequested further studiesrequested further studiesrequested further studies
 CAP registry was stopped CAP registry was stopped 
 November 2010: Confirmatory PREVAIL Study November 2010: Confirmatory PREVAIL Study 

was initiated in higher risk AF patientswas initiated in higher risk AF patients



Results of Randomized Trial of LAA ClosureResults of Randomized Trial of LAA ClosureResults of Randomized Trial of LAA Closure Results of Randomized Trial of LAA Closure 
vs Warfarin for Stroke/ Thromboembolic vs Warfarin for Stroke/ Thromboembolic 

Prevention in Patients with NonPrevention in Patients with Non valvular Atrialvalvular AtrialPrevention in Patients with NonPrevention in Patients with Non--valvular Atrial valvular Atrial 
Fibrillation (PREVAIL)Fibrillation (PREVAIL)

David R. Holmes1, Shephal Doshi2, Saibal Kar3, , p , ,
Jose Sanchez4, Vijay Swarup5, Brian Whisenant6, 

Miguel Valderrabano7, Kenneth Huber8, Daniel 
Lustgarten9, Vivek Reddy10 on behalf of the 

PREVAIL investigators 
1Mayo Clinic, Rochester, MN, USA, 2Pacific Heart Institute / St. John’s Health Center, Santa Monica, CA, 

3Cedars-Sinai Medical Center, Los Angeles, CA, 4Mercy Heart and Vascular, St. Louis, MO, 5Arizona Heart 
Rhythm Research Center, Phoenix, AZ, 6Intermountain Medical Center, Murray, UT, 7The Methodist 

Hospital Research Institute, Houston, TX, 8Cardiovascular Consultants, PC, Kansas City, MO, 9Fletcher 
All H lth C I B li t VT 10M t Si i S h l f M di i C di l N Y k NYAllen Health Care Inc., Burlington, VT, 10Mount Sinai School of Medicine, Cardiology, New York, NY



PREVAILPREVAIL
Top 10 Participating CentersTop 10 Participating Centers

Investigational CenterInvestigational Center LocationLocation Principal InvestigatorPrincipal Investigator Total Total 
EnrollmentEnrollment

Pacific Heart / StPacific Heart / St JohnsJohns Santa Monica CASanta Monica CA Shephal Doshi MDShephal Doshi MD 4545Pacific Heart / St. Pacific Heart / St. JohnsJohns Santa Monica, CA Santa Monica, CA Shephal Doshi, MDShephal Doshi, MD 4545

CedarsCedars--Sinai Medical Sinai Medical CenterCenter Los Angeles, CALos Angeles, CA Saibal Kar, MDSaibal Kar, MD 3232

Mercy Heart andMercy Heart and VascularVascular St Louis MOSt Louis MO J Mauricio Sanchez MDJ Mauricio Sanchez MD 3232Mercy Heart and Mercy Heart and VascularVascular St. Louis, MOSt. Louis, MO J. Mauricio Sanchez, MDJ. Mauricio Sanchez, MD 3232

Arizona Heart Rhythm Research Arizona Heart Rhythm Research CenterCenter Phoenix, AZPhoenix, AZ Vijay Swarup, MDVijay Swarup, MD 3030

Intermountain MedicalIntermountain Medical CenterCenter Murray, UTMurray, UT Brian Whisenant, MDBrian Whisenant, MD 2424Intermountain Medical Intermountain Medical CenterCenter Murray, UTMurray, UT Brian Whisenant, MDBrian Whisenant, MD 2424

Methodist Methodist HospitalHospital Houston, TXHouston, TX Miguel Valderrabano, MDMiguel Valderrabano, MD 2222

Scripps Scripps GreenGreen La Jolla, CALa Jolla, CA Matthew Price, MDMatthew Price, MD 2222pppp ,, ,,

Central Baptist Hospital, Central Baptist Hospital, KentuckyKentucky Lexington, KYLexington, KY Gery Tomassoni, MDGery Tomassoni, MD 1717

Fletcher Fletcher AllenAllen Burlington, VTBurlington, VT Daniel Lustgarten, MDDaniel Lustgarten, MD 1717g ,g ,

St. Lukes Hospital, St. Lukes Hospital, KansasKansas Kansas City, MOKansas City, MO Kenneth Huber, MDKenneth Huber, MD 1717



PROTECT AF vs PREVAILPROTECT AF vs PREVAILPROTECT AF vs PREVAILPROTECT AF vs PREVAIL
Trial Design Differences (abbreviated)Trial Design Differences (abbreviated)

PROTECTPROTECT AFAF PREVAILPREVAIL

RandomizationRandomization 2:12:1 2:12:1

TimeTime from randomization from randomization 
to implantto implant

77--141411 daysdays 2 days2 days

RollRoll--inin New implanter: New implanter: New implanter: 1New implanter: 1stst 2 patients2 patients
1st 3 patients1st 3 patients22 Experienced: 1Experienced: 1stst patientpatient

Exclusion of clopidogrelExclusion of clopidogrel No exclusionNo exclusion Indication for clopidogrel therapy or has taken Indication for clopidogrel therapy or has taken 
clopidogrel within 7 days prior to enrollmentclopidogrel within 7 days prior to enrollment

InclusionInclusion differencesdifferences CHADSCHADS22 >> 11 CHADSCHADS22 >> 2 2 
oror
CHADSCHADS22 = 1 if any of the following apply*:= 1 if any of the following apply*:

F l >75F l >75•• Female age >75Female age >75
•• Baseline LVEF > 30 and < 35% Baseline LVEF > 30 and < 35% 
•• Age 65Age 65--74 and has diabetes or coronary 74 and has diabetes or coronary 

artery disease artery disease yy
•• Age 65 or greater and has documented Age 65 or greater and has documented 

congestivecongestive heart failureheart failure
1 Original protocol allowed 14 days, but was reduced to 7 after a protocol revision

2After first 100 study patients, protocol was revised to include roll-in patients for new implanters

*According to the ACC/AHA/ESC 2006 Guidelines for the 
Management of Patients with Atrial Fibrillation patients 

requiring warfarin therapy



Primary EndpointsPrimary EndpointsPrimary EndpointsPrimary Endpoints

A t (7A t (7 d )d ) f d th i h if d th i h i•• Acute (7Acute (7--day) day) occurrence occurrence of death, ischemic of death, ischemic 
stroke, systemic embolism and procedure or stroke, systemic embolism and procedure or 
device related complications requiring majordevice related complications requiring majordevice related complications requiring major device related complications requiring major 
cardiovascular or endovascular interventioncardiovascular or endovascular intervention

Ti i t 7 d t d i tiTi i t 7 d t d i ti Timepoint = 7 days post randomizationTimepoint = 7 days post randomization

•• Comparison of composite of stroke, systemic Comparison of composite of stroke, systemic 
embolism, and cardiovascular/unexplained deathembolism, and cardiovascular/unexplained death
•• Timepoint = 18 Timepoint = 18 monthsmonthspp

•• Comparison of ischemic stroke or systemic Comparison of ischemic stroke or systemic 
embolism occurring >7 days post randomizationembolism occurring >7 days post randomizationembolism occurring >7 days post randomization embolism occurring >7 days post randomization 
 Timepoint = 18 monthsTimepoint = 18 months



PREVAIL EnrollmentPREVAIL EnrollmentPREVAIL EnrollmentPREVAIL Enrollment

Total Enrolled
461

RandomizedRoll-In Patients
54

Randomized 
Patients

407

Implant Attempt
54

WATCHMAN
(Device)

269

Warfarin
(Control)

138

Device Implanted Unable to Implant

69 38

Implant Attempt No Implant AttemptDevice Implanted
51

Unable to Implant
3

p a t tte pt
265

p p
4

Device Implanted
252

Unable to Implant
13



DemographicsDemographics
Device PatientsDevice PatientsDevice PatientsDevice Patients

CharacteristicCharacteristic PROTECT AFPROTECT AF
N=463N=463

CAPCAP
N=566N=566

PREVAILPREVAIL
N=269N=269 P valueP value

71 771 7 ±± 8 8 (463)8 8 (463) 74 074 0 ±± 8 3 (566)8 3 (566) 74 074 0 ±± 7 47 4 ((269)269)Age, yearsAge, years 71.7 71.7 ±± 8.8 (463)8.8 (463)
(46.0, 95.0)(46.0, 95.0)

74.0 74.0 ±± 8.3 (566)8.3 (566)
(44.0, 94.0)(44.0, 94.0)

74.0 74.0 ±± 7.4 7.4 ((269)269)
((50.0, 94.050.0, 94.0)) <0.001<0.001

Gender (Male)Gender (Male) 326/463 (70.4%)326/463 (70.4%) 371/566 (65.5%)371/566 (65.5%) 182/269 182/269 ((67.7%)67.7%) 0.2520.252
CHADSCHADS22 Score Score 
(Continuous)(Continuous)

2.2 2.2 ±± 1.21.2
(1.0, 6.0)(1.0, 6.0)

2.5 2.5 ±± 1.21.2
(1.0, 6.0)(1.0, 6.0)

2.6 2.6 ±± 1.01.0
((1.0, 6.01.0, 6.0)) <0.001<0.001

CHADSCHADS22 Risk FactorsRisk Factors
CHFCHF 124/463 (26.8%)124/463 (26.8%) 108/566 (19.1%)108/566 (19.1%) 63/269 63/269 ((23.4%)23.4%)
HypertensionHypertension 415/463 (89.6%)415/463 (89.6%) 503/566 (88.9%)503/566 (88.9%) 238/269  238/269  ((88.5%)88.5%)
Age ≥ 75Age ≥ 75 190/463 (41 0%)190/463 (41 0%) 293/566 (51 8%)293/566 (51 8%) 140/269140/269 ((52 0%)52 0%)Age ≥ 75Age ≥ 75 190/463 (41.0%)190/463 (41.0%) 293/566 (51.8%)293/566 (51.8%) 140/269 140/269 ((52.0%)52.0%)

DiabetesDiabetes 113/463 (24.4%)113/463 (24.4%) 141/566 (24.9%)141/566 (24.9%) 91/269 91/269 ((33.8%)33.8%)
Stroke/TIAStroke/TIA 82/463 (17.7%)82/463 (17.7%) 172/566 (30.4%)172/566 (30.4%) 74/269 74/269 ((27.5%)27.5%)

Most notable differences:
Age, Diabetes, and Prior Stroke/TIAAge, Diabetes, and Prior Stroke/TIA

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



Procedure Implant SuccessProcedure Implant SuccessProcedure Implant SuccessProcedure Implant Success

PREVAILPREVAIL

CAPCAP

PREVAILPREVAIL
Implant successImplant success

CAPCAP
Implant successImplant success 95.1%

PROTECT AF PROTECT AF 
Implant Implant successsuccess 94.3%

00

90.9%

0

00

p = 0.01
00 pp = 0.04= 0.04

Implant success defined as deployment and release of 
the device into the left atrial appendage

00

pp g
PROTECT AF and CAP data 

from Reddy, VY et al. Circulation. 2011;123:417-424.



First Primary EndpointFirst Primary Endpointy py p
Acute (7Acute (7--day) Procedural Safetyday) Procedural Safety

2.67%2.67%
OneOne--sided 95% upper CI sided 95% upper CI 

bound for successbound for success

2.2%2.2%
2.617%2.617%

66 t i d it i d i 2 2% (6/269)2 2% (6/269)

2.0%2.0% 2.5%2.5% 3.0%3.0%

Percent of patients experiencing an eventPercent of patients experiencing an event

•• 6 6 events in device events in device group = 2.2% (6/269)group = 2.2% (6/269)
•• PrePre--specified criterion met for first primary endpoint (specified criterion met for first primary endpoint (95% 95% 

Upper confidenceUpper confidence bound < 2.67%)bound < 2.67%)Upper confidence Upper confidence bound  2.67%)bound  2.67%)
 9595% CI = 2.618%% CI = 2.618%

Results are preliminary; final validation not yet complete

¹CI is one-sided



Vascular ComplicationsVascular Complications
•• Composite of vascular complications includes cardiac Composite of vascular complications includes cardiac 

perforation, pericardial effusion with perforation, pericardial effusion with tamponadetamponade, ischemic , ischemic 

pp

stroke, device embolization, and other vascular complicationsstroke, device embolization, and other vascular complications11

8.7%8.7%10.0%10.0%
PROTECT AFPROTECT AF CAPCAP PREVAILPREVAIL

6.0%6.0%

8.0%8.0%

tie
nt

s
tie

nt
s p = 0.004p = 0.004

4.1%4.1% 4.4%4.4%

2 0%2 0%

4.0%4.0%

6.0%6.0%

%
 o

f P
at

%
 o

f P
at

n=39

0.0%0.0%

2.0%2.0%%%

n=23 n=12

7 Day Serious Procedure/Device Related7 Day Serious Procedure/Device Related

No procedure-related deaths reported in any of the trials
PROTECT-AF and CAP data from Reddy, VY et al. Circulation. 

2011;123:417-424.
11Includes observed PE not necessitating intervention, AV fistula, 

major bleeding requiring transfusion, pseudoaneurysm, 
hematoma 



Pericardial Effusions Requiring Pericardial Effusions Requiring 
InterventionIntervention

3.0%3.0%
PROTECT AFPROTECT AF CAPCAP PREVAILPREVAIL

2.4%2.4%

2 0%2 0%

2.5%2.5%

nt
s

nt
s p = 0.027p = 0.027 pp = 0.318= 0.318

1.6%1.6%
1.2%1.2%

1.5%1.5%
1.5%1.5%

2.0%2.0%

f P
at

ie
n

f P
at

ie
n

0.2%0.2%
0.4%0.4%0.5%0.5%

1.0%1.0%

%
 o

f
%

 o
f

n=7

n=11

n=7
n=4

0.0%0.0%
Cardiac perforation requiring surgical Cardiac perforation requiring surgical 

ii
Pericardial effusion with cardiac Pericardial effusion with cardiac 

t d i it d i i

n=1n=1

repairrepair tamponade requiring tamponade requiring 
pericardiocentesis or windowpericardiocentesis or window

PROTECT AF and
from Reddy, VY et al. Circulation. 2011;12



Stroke and Device EmbolizationStroke and Device EmbolizationStroke and Device EmbolizationStroke and Device Embolization

2.5%2.5%
PROTECT AFPROTECT AF CAPCAP PREVAILPREVAIL

p = 0.007p = 0.007 2.5%2.5%
PROTECT AFPROTECT AF CAPCAP PREVAILPREVAIL

p = 0.364p = 0.364

1 1%1 1%
1.5%1.5%

2.0%2.0%

tie
nt

s
tie

nt
s

1.5%1.5%

2.0%2.0%

tie
nt

s
tie

nt
s

1.1%1.1%

0.4%0.4%0 5%0 5%

1.0%1.0%

%
 o

f P
at

%
 o

f P
at

0.4%0.4%
0.8%0.8%

0 5%0 5%

1.0%1.0%

%
 o

f P
at

%
 o

f P
at

0.0%0.0%
0.0%0.0%

0.5%0.5%

Procedure/Device RelatedProcedure/Device Related

n=5

n=1
0.2%0.2%

0.0%0.0%

0.5%0.5%

DeviceDevice

n=2* n=1

n=2

Procedure/Device Related Procedure/Device Related 
StrokesStrokes

Device Device 
EmbolizationsEmbolizations

Procedure related strokes were reduced
Device embolizations remained low

Caution: In the United States, WATCHMAN is an investigational device limited by Federal law and 
investigational use only.  Not for sale in the US. Prior to use please review device indications, 

contraindications, warnings, precautions, adverse events, and operational instructions.  Only available 
according to applicable local law

*1 additional device embolization was reported a
PROTECT-AF and 

from Reddy, VY et al. Circulation. 2011;123

e ce e bo at o s e a ed o



PREVAIL Implant SuccessPREVAIL Implant Success
NN E i d O tE i d O tNew New vsvs Experienced OperatorsExperienced Operators

•• Protocol required a minimum of 20% of subjects enrolled at newProtocol required a minimum of 20% of subjects enrolled at newProtocol required a minimum of 20% of subjects enrolled at new Protocol required a minimum of 20% of subjects enrolled at new 
centers and 25% of subjects enrolled by new operatorscenters and 25% of subjects enrolled by new operators

•• 18 out of 41 centers did not have prior WATCHMAN experience18 out of 41 centers did not have prior WATCHMAN experience
•• 40% of patients enrolled at new sites and by new operators40% of patients enrolled at new sites and by new operators
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95.1%95.1%
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Study Implant SuccessStudy Implant Success

96.3%96.3%Experienced OperatorsExperienced Operators
N= 26N= 26

p = 0.282
93.2%93.2%New OperatorsNew Operators

p = 0.256p = 0.256

N  26N  26

N= 24N= 24 p  0.282pp



PREVAIL ComplicationsPREVAIL Complications
New New vsvs Experienced OperatorExperienced Operator
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Second Primary EndpointSecond Primary Endpoint
C it 18C it 18 th Effith EffiComposite 18Composite 18--month Efficacymonth Efficacy

1.751.75
95% upper CI bound for non95% upper CI bound for non--

inferiorityinferiority

1.071.07
0.570.57 1.881.88

0 50 5 1 01 0 1.51.5 2.02.0

•• Similar Similar 1818--month event rates in both month event rates in both control and device control and device 
0 0640 064

0.50.5 1.01.0 1.51.5

1818--month Rate Ratiomonth Rate Ratio

2.02.0

groups = 0.064groups = 0.064

•• Upper 95% CI bound  slightly higher than allowed to meet Upper 95% CI bound  slightly higher than allowed to meet 
success criterion  (<1.75)success criterion  (<1.75)
 Limited number of patients with followLimited number of patients with follow--up through 18 months up through 18 months 

thus far thus far ((Control = 30 Control = 30 ptspts, Device = 58 , Device = 58 ptspts))(( pp ,, pp ))
Results are preliminary; final validation not yet complete



PREVAIL PREVAIL 
Control (Warfarin) Group PerformanceControl (Warfarin) Group Performance

•• In spite of the high averageIn spite of the high average CHADSCHADS22 score of 2.6 in the controlscore of 2.6 in the controlIn spite of the high average In spite of the high average CHADSCHADS22 score of 2.6 in the control score of 2.6 in the control 
group, group, the observed rate of stroke in the observed rate of stroke in the PREVAIL the PREVAIL Control Control 
group was lower than in other published warfarin group was lower than in other published warfarin studiesstudies

•• PREVAIL PREVAIL control group rate = 0.7 (95% CI 0.1, 5.1)control group rate = 0.7 (95% CI 0.1, 5.1)
 Wide Wide confidence confidence bounds due to small number of patients bounds due to small number of patients 

with 18with 18--months of followmonths of follow--upup

T i lT i l
Control (Warfarin)Control (Warfarin) Group Group 

St k S t i E b li R tSt k S t i E b li R tTrialTrial Stroke, Systemic Embolism RateStroke, Systemic Embolism Rate
((Per 100 PY)Per 100 PY)

PROTECT AFPROTECT AF11 1.61.6
RERE--LY (Dabigatran)LY (Dabigatran)22 1.7 1.7 

ARISTOTLE (Apixaban)ARISTOTLE (Apixaban)33 1.6 1.6 

ROCKET AF (Rivaroxaban)ROCKET AF (Rivaroxaban)44 2.2 2.2 

PREVAILPREVAIL 0.70.7

1Ischemic stroke rate from Holmes et al. Lancet 2009; 374:534-42 
2Connolly et al. N Engl J Med 2009; 361:1139-51

3Granger et al. N Engl J Med 2011; 365:981-92
4Patel et al. N Engl J Med 2011; 365:883-91

Results Results are preliminary; final are preliminary; final validation not validation not yet completeyet complete



Third Primary EndpointThird Primary Endpoint
1818 thth Th b liTh b li E tE t1818--month month ThrombolicThrombolic EventsEvents

0 02750 02750.02750.0275
95% upper CI bound for non95% upper CI bound for non--

inferiorityinferiority

0.00510.0051
--0.01910.0191 0.02680.0268

--0.010.01 00 0.010.01 0.020.02--0.020.02 0.030.030.030.03

0.01910.0191

•• Endpoint Endpoint success in the presence of an over performing control success in the presence of an over performing control 
groupgroup

1818--month Rate Differencemonth Rate Difference

groupgroup

Device 18Device 18--Month Month RateRate Control 18-Month Rate

0 02530 0253 0 02010 0201
•• PrePre--specified specified nonnon--inferiority criterion met for third primary inferiority criterion met for third primary 

endpoint (95% CI Upper Bound < 0.0275endpoint (95% CI Upper Bound < 0.0275%)%)

0.02530.0253 0.02010.0201

Results are preliminary; final validation not yet complete



PREVAIL: SummaryPREVAIL: Summary

•• Despite implantation in higher risk Despite implantation in higher risk 
patients the Watchman device can be patients the Watchman device can be 
safely implanted by new operatorssafely implanted by new operatorssafely implanted by new operatorssafely implanted by new operators

•• 2 of 3 primary endpoints were 2 of 3 primary endpoints were met even met even 
in the presence of an over performing in the presence of an over performing 
control groupcontrol groupcontrol groupcontrol group

•• The Watchman device is an alternative The Watchman device is an alternative 
to oral anticoagulation therapy for to oral anticoagulation therapy for 
thromboembolicthromboembolic prevention in patientsprevention in patientsthromboembolic thromboembolic prevention in patients prevention in patients 
with with non valvular atrial fibrillation non valvular atrial fibrillation 



ConclusionsConclusions

•• LAA occlusion using the Watchman LAA occlusion using the Watchman 
Device is an alternative to long term Device is an alternative to long term 
antithrombotic therapy in patients withantithrombotic therapy in patients withantithrombotic therapy in patients with antithrombotic therapy in patients with 
chronic non rheumatic AFchronic non rheumatic AF
 Safe and effectiveSafe and effective
 Evidence of long term benefitsEvidence of long term benefits Evidence of long term benefitsEvidence of long term benefits
 Evidence supported by two randomized Evidence supported by two randomized 

studiesstudies
 Procedure is successful even with newProcedure is successful even with new Procedure is successful even with new Procedure is successful even with new 

operatorsoperators



Question 1Question 1

•• The totality of data provides reasonable The totality of data provides reasonable y py p
evidence of safety of the procedure.evidence of safety of the procedure.

YY YesYes
 NoNo



Question 2Question 2

•• The data provides valid scientific evidence The data provides valid scientific evidence pp
of that provides reasonable assurance of of that provides reasonable assurance of 
thethe effectivenesseffectiveness of the Watchmanof the Watchmanthe the effectivenesseffectiveness of the Watchman of the Watchman 
Device Device 
 YesYes

NoNo NoNo



Question 3Question 3

•• The The totality of the totality of the data data provides valid provides valid 
scientific evidence that establishes ascientific evidence that establishes ascientific evidence that establishes a scientific evidence that establishes a 
reasonable assurance reasonable assurance that the  that the  benefitsbenefits

i t di t d LAA d l iLAA d l iassociated associated LAA appendage occlusion LAA appendage occlusion 
outweigh outweigh the the risks risks in AF patients who are in AF patients who are gg pp
at high risk of stroke/bleedingat high risk of stroke/bleeding

YY YesYes
 NoNo



If in Korea we believe inIf in Korea we believe inIf in Korea, we  believe in If in Korea, we  believe in 
evidence based medicineevidence based medicine

WATCHMAN Will PREVAILWATCHMAN Will PREVAILWATCHMAN Will PREVAILWATCHMAN Will PREVAIL



LAA Closure/Occlusion/ExcisionLAA Closure/Occlusion/ExcisionLAA Closure/Occlusion/ExcisionLAA Closure/Occlusion/Excision

RecommendationsRecommendations
for LAA closure/occlusion/excision

Recommendations Class LevelRecommendations Class Level
Interventional, percutaneous LAA closure may 
be considered in patients with a high stroke risk IIb Bbe considered in patients with a high stroke risk 
and contraindications for long-term oral 
anticoagulation.

IIb B

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

IIb C
g g p g y

European Heart Journal 2012 - doi:10.1093/eurheartj/ehs253
European Heart Journal 2012 - doi:10.1093/eurheartj/ehs253



Summary ConclusionsSummary Conclusions

 The Watchman LAA occluder is the only device to be WE HOPE TO PREVAIL
tested in two FDA sponosred randomized  which has 
compared the prevention of LAA clot by occlusion of 
LAA is non inferior to long term anticoauglation

WE  HOPE TO PREVAIL
LAA is non inferior to long term anticoauglation.

 LAA occlusion with the Watchman device is non LAA occlusion with the Watchman device is non 
inferior to coumadin in prevention strokke

 The Watchman device is CE Mark approved inThe Watchman device is CE Mark approved in 
Europe, investigational in US

 It is hoped that the latest long term data and including 
data from the PREVAIL study will support full 

l f th d i i US b thiapproval of the device in US by this year


