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The The AtrialAtrial Fibrillation Epidemic: Fibrillation Epidemic: 
Olmsted CountyOlmsted County

MiyasakaMiyasaka Y et al.  Circ 2006;114:119Y et al.  Circ 2006;114:119

Trends in AF Incidence 1980Trends in AF Incidence 1980--20002000 Projections for AF PrevalenceProjections for AF Prevalence

Warfarin Use in AF Patients by AgeWarfarin Use in AF Patients by Age
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Only 55% of AF patients with no contraindications to warfarin haOnly 55% of AF patients with no contraindications to warfarin had d 
evidence of warfarin use in previous 3 monthsevidence of warfarin use in previous 3 months
Elderly patients with an increased absolute risk of stroke were Elderly patients with an increased absolute risk of stroke were least likely least likely 
to be taking warfarin to be taking warfarin 
Most recent study: 43.5% of 50,551 patients received Most recent study: 43.5% of 50,551 patients received warfarinwarfarin within 180 within 180 
daysdays Annals of Internal Medicine 1999; 131(12): 927Annals of Internal Medicine 1999; 131(12): 927--934934

American Journal of Medicine 2006;119:607American Journal of Medicine 2006;119:607--615615

Frequency of INR in Target RangeFrequency of INR in Target Range

WallentinWallentin L, et al. Lancet 2010;376:975L, et al. Lancet 2010;376:975
HeneghanHeneghan C, et al.  Lancet 2006;367:404C, et al.  Lancet 2006;367:404
BirmanBirman--DeychDeych E, et al. Stroke 2006;37:1070E, et al. Stroke 2006;37:1070

Mean time in therapeutic range = 64%Mean time in therapeutic range = 64%
MetaMeta--analysis of 14 trials = 54%analysis of 14 trials = 54%

Medicare Database = 35%Medicare Database = 35%
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INR Range and MortalityINR Range and Mortality

OdOdéénn A et al.  BMJ 2002;325:1073A et al.  BMJ 2002;325:107342,451 patients, 3533 deaths42,451 patients, 3533 deaths

RELY: RELY: DabigatranDabigatran vsvs WarfarinWarfarin

Connolly S, et al. NEJM 2009;361:1139Connolly S, et al. NEJM 2009;361:1139--5151

RELY: RELY: DabigatranDabigatran vsvs WarfarinWarfarin

0.74%/yr0.74%/yr0.72%/yr0.72%/yr0.53%/yr0.53%/yrMIMI
6.91%/yr6.91%/yr7.09%/yr7.09%/yr7.64%/yr7.64%/yrNet BenefitNet Benefit

3.11%/yr3.11%/yr2.71%/yr2.71%/yr3.36%/yr3.36%/yrMajor BleedMajor Bleed
3.64%/yr3.64%/yr3.75%/yr3.75%/yr4.13%/yr4.13%/yrDeath Death 
0.19%/yr0.19%/yr0.12%/yr0.12%/yr0.38%/yr0.38%/yrICHICH

1.11%/yr1.11%/yr1.53%/yr1.53%/yr1.69%/yr1.69%/yrStroke and Stroke and 
EmbolizationEmbolization

DabigatranDabigatran 150150DabigatranDabigatran 110110WarfarinWarfarin

21.2%21.2%20.7%20.7%16.6%16.6%Discontinuation Discontinuation 
Rate at 2 YearsRate at 2 Years

11.3%11.3%11.8%11.8%5.8%5.8%DyspepsiaDyspepsia

DabigatranDabigatran 150150DabigatranDabigatran 110110WarfarinWarfarin

Connolly S, et al. NEJM 2009;361:1139Connolly S, et al. NEJM 2009;361:1139--5151

COST!!!COST!!!

DabigatranDabigatran 110 mg: $ 235.50 Canadian = $ 231.40 110 mg: $ 235.50 Canadian = $ 231.40 
US US 
Patented drug prices 35Patented drug prices 35--45% lower in Canada 45% lower in Canada 
c/wc/w the United Statesthe United States
Likely cost of Likely cost of DabigatranDabigatran in US in US ~360.00~360.00--460.00 460.00 
per monthper month

The Left The Left AtrialAtrial Appendage:Appendage:
““Our Most Lethal AttachmentOur Most Lethal Attachment””

Left Atrial Appendage Is A Major Source Of Left Atrial Appendage Is A Major Source Of 
Thrombus that Cause Stroke In AF PatientsThrombus that Cause Stroke In AF Patients
91% of all thrombus in patients with AF is found in the left atr91% of all thrombus in patients with AF is found in the left atrial appendage (LAA)ial appendage (LAA)

The four largest TEE studies comprising 1,181 patients showed thThe four largest TEE studies comprising 1,181 patients showed that 98% of thrombi at 98% of thrombi 
were found in the LAAwere found in the LAA

The Annals of Thoracic Surgery, 1996;61:755The Annals of Thoracic Surgery, 1996;61:755--99

9.5%9.5%212191%91%201201222222TotalTotal

Stoddard, JACC Stoddard, JACC ’’9595
Manning, Circ Manning, Circ ’’9494
Aberg, Acta. Med. Scan. Aberg, Acta. Med. Scan. ’’6969
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Klein. Int. J. Card. Imag. Klein. Int. J. Card. Imag. ’’9393
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Total # of thrombi Total # of thrombi 
found in LAA and found in LAA and 

atriumatriumSettingSetting

Found in left atriumFound in left atriumFound LAAFound LAA
Location of thrombi in nonLocation of thrombi in non--rheumatic Atrialrheumatic Atrial--FibFib
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Barbs

160 µ PET fabric

PROTECT AF Clinical TrialPROTECT AF Clinical Trial

Prospective, randomized study of WATCHMAN LAA Prospective, randomized study of WATCHMAN LAA 
Device vs. LongDevice vs. Long--term term warfarinwarfarin TherapyTherapy

2:1 allocation ratio device to control2:1 allocation ratio device to control

800 patients enrolled from February 2005 to June 2008800 patients enrolled from February 2005 to June 2008
•• 93 roll93 roll--in; 707 randomizedin; 707 randomized

59 enrolling centers (U.S. & Europe)59 enrolling centers (U.S. & Europe)

FollowFollow--up requirementsup requirements
•• TEE followTEE follow--up at 45 days, 6 months and 1 yearup at 45 days, 6 months and 1 year
•• Clinical followClinical follow--up biannually up to 5 yearsup biannually up to 5 years
•• INR monitoring every 2 weeks for 6 months and monthly INR monitoring every 2 weeks for 6 months and monthly 

thereafterthereafter
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Patient Study Timeline

Pre-implant interval
Patient gets WATCHMAN

Patient takes Warfarin
Patient discontinues Warfarin / takes Clopidogrel

Control patient takes Warfarin

Post-
Implant Day 180

Patient discontinues Clopidogrel

Baseline Risk FactorsBaseline Risk Factors
WATCHMANWATCHMAN

N= 463N= 463
ControlControl
N= 244N= 244 PP--valuevalue

CHADSCHADS22
Score:Score:

11
22
33
44
55
66

157/463157/463
158/463158/463

88/46388/463
37/46337/463
19/46319/463
4/4634/463

33.9%33.9%
34.1%34.1%
19.0%19.0%
8.0%8.0%
4.1%4.1%
0.9%0.9%

66/24466/244
88/24488/244
51/24451/244
24/24424/244
10/24410/244
5/2445/244

27.0%27.0%
36.1%36.1%
20.9%20.9%
9.8%9.8%
4.1%4.1%
2.0%2.0%

0.390.39

AF Pattern:AF Pattern:
ParoxysmalParoxysmal

PersistentPersistent
PermanentPermanent

UnknownUnknown

200/463200/463
97/46397/463

160/463160/463
6/4636/463

43.2%43.2%
21.0%21.0%
34.6%34.6%
1.3%1.3%

99/24499/244
50/24450/244
93/24493/244
2/2442/244

40.6%40.6%
20.5%20.5%
38.1%38.1%
0.8%0.8%

0.760.76

LVEF (%)LVEF (%) 57.3 57.3 ±± 9.79.7
460460

30.0, 82.030.0, 82.0 56.7 56.7 ±± 10.110.1
239239

30.0, 86.030.0, 86.0
0.420.42

Patient Risk Factors  

Warfarin Discontinuation: 
WATCHMAN Group

Reason for Continuation / Reason for Continuation / 
ReRe--initiationinitiation

At 45 daysAt 45 days
N / Total (%)N / Total (%)

At 6 monthsAt 6 months
N / Total (%)N / Total (%)

Observation of Flow in the LAAObservation of Flow in the LAA 3030 7.5%7.5% 1414 3.6%3.6%
Physician DiscretionPhysician Discretion 2323 5.7%5.7% 1616 4.2%4.2%

VisitVisit

WarfarinWarfarin
DiscontinuationDiscontinuation

N / Total Implanted N / Total Implanted 
(%)(%)

45 day45 day 348/401348/401 86.7%86.7%
6 month6 month 355/385355/385 92.2%92.2%
12 12 
monthmonth

345/370345/370 93.2%93.2%

24 24 
monthmonth

293/311293/311 94.2%94.2%

• 76% of randomized patients 
discontinued warfarin at 45 days

• 87% of implanted patients discontinued 
warfarin at 45 days

PROTECT AF Trial Endpoint:  PROTECT AF Trial Endpoint:  
EfficacyEfficacy

Primary Efficacy Endpoint (NonPrimary Efficacy Endpoint (Non--inferiority hypothesis)inferiority hypothesis)
•• All stroke: ischemic or hemorrhagic All stroke: ischemic or hemorrhagic 

Deficit with symptoms persisting more than 24 hours or Deficit with symptoms persisting more than 24 hours or 

Symptoms less than 24 hours confirmed by CT or MRISymptoms less than 24 hours confirmed by CT or MRI

•• Cardiovascular and unexplained deathCardiovascular and unexplained death

•• Systemic Systemic thromboembolismthromboembolism

If a patient experienced a stroke followed by death, the If a patient experienced a stroke followed by death, the 
primary endpoint was the stroke (timeprimary endpoint was the stroke (time--toto--first event first event 
Bayesian analysis)Bayesian analysis)

Significant safety events are part of this Efficacy Significant safety events are part of this Efficacy 
EndpointEndpoint
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IntentIntent--toto--Treat: Primary Efficacy Treat: Primary Efficacy 
ResultsResults

CohortCohort
WATCHMANWATCHMAN ControlControl

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

Posterior ProbabilitiesPosterior Probabilities

Rate (95% CI)Rate (95% CI) Rate (95% CI)Rate (95% CI) NonNon--
inferiorityinferiority SuperioritySuperiority

600 pt600 pt--yrsyrs 4.4 4.4 (2.6, 6.7)(2.6, 6.7) 5.85.8 (3.0, (3.0, 
9.1)9.1) 0.760.76 (0.39, (0.39, 

1.67)1.67) 0.9920.992 0.7340.734

900 pt900 pt--yrsyrs 3.43.4 (2.1, 5.2)(2.1, 5.2) 5.05.0 (2.8, (2.8, 
7.6)7.6) 0.680.68 (0.37, (0.37, 

1.41)1.41) 0.9980.998 0.8370.837

1065 pt1065 pt--
yrsyrs 3.03.0 (1.9, 4.5)(1.9, 4.5) 4.94.9 (2.8, (2.8, 

7.1)7.1) 0.620.62 (0.35, (0.35, 
1.25)1.25) >0.999>0.999 0.9000.900

1350 pt1350 pt--
yrsyrs 2.92.9 (2.0, 4.3)(2.0, 4.3) 4.24.2 (2.5, (2.5, 

6.0)6.0) 0.690.69 (0.42, (0.42, 
1.37)1.37) >0.999>0.999 0.8300.830

1500 pt1500 pt--
yrsyrs 3.03.0 (2.1,4.3)(2.1,4.3) 4.34.3 (2.6, (2.6, 

5.9)5.9) 0.710.71 (0.44, (0.44, 
1.30)1.30) >0.999>0.999 0.8460.846

• Non-inferiority criteria met

• 29% lower relative risk in WATCHMAN Group
20

PROTECT AF Trial Endpoint:  SafetyPROTECT AF Trial Endpoint:  Safety

Primary Safety Endpoint (No prePrimary Safety Endpoint (No pre--specified hypothesis)specified hypothesis)
•• Events considered lifeEvents considered life--threatening by CEC, includingthreatening by CEC, including

Device Device embolizationembolization requiring retrievalrequiring retrieval

Pericardial effusion requiring interventionPericardial effusion requiring intervention

Cranial bleeds and gastrointestinal bleedsCranial bleeds and gastrointestinal bleeds

Any bleed that requires transfusion Any bleed that requires transfusion ≥≥ 2 units Packed Red 2 units Packed Red 
Blood CellsBlood Cells

Safety Endpoint EmphasisSafety Endpoint Emphasis
•• PeriproceduralPeriprocedural events including procedureevents including procedure--related strokerelated stroke

•• LongLong--term bleeding or device term bleeding or device embolizationembolization eventsevents

IntentIntent--toto--Treat: Primary Safety Treat: Primary Safety 
ResultsResults

CohortCohort
WATCHMANWATCHMAN ControlControl

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

• 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;
enrollment was completed, few late WATCHMAN events

CohortCohort

WATCHMANWATCHMAN ControlControl
Relative Risk Relative Risk 

(95% CI)(95% CI)

Posterior Posterior 
Probabilities*Probabilities*

Rate (95% CI)Rate (95% CI) Rate (95% CI)Rate (95% CI)
NonNon--

InferioriInferiori
tyty

SuperiorSuperior
ityity

600 pt600 pt--yrsyrs 3.43.4 (1.8, 5.4)(1.8, 5.4) 4.94.9 (2.3, 7.8)(2.3, 7.8) 0.690.69 (0.33, (0.33, 
1.66)1.66) 0.9910.991 0.7790.779

900 pt900 pt--yrsyrs 2.92.9 (1.7, 4.4)(1.7, 4.4) 4.74.7 (2.5, 7.1)(2.5, 7.1) 0.610.61 (0.32, (0.32, 
1.32)1.32) 0.9990.999 0.8890.889

1065 pt1065 pt--yrsyrs 3.03.0 (1.9, 4.5)(1.9, 4.5) 4.84.8 (2.8, 7.1)(2.8, 7.1) 0.620.62 (0.34, (0.34, 
1.24)1.24) >0.999>0.999 0.9070.907

1350 pt1350 pt--yrsyrs 3.13.1 (2.1, 4.4)(2.1, 4.4) 4.44.4 (2.6, 6.1)(2.6, 6.1) 0.700.70 (0.43, (0.43, 
1.36)1.36) >0.999>0.999 0.8230.823

1500 pt1500 pt--yrsyrs 3.23.2 (2.3, 4.5)(2.3, 4.5) 4.54.5 (2.8, 6.2)(2.8, 6.2) 0.710.71 (0.46, (0.46, 
1.28)1.28) >0.999>0.999 0.8520.852

*No adjustment made for multiple comparisons

IntentIntent--toto--Treat: All Cause MortalityTreat: All Cause Mortality

• 29% lower relative risk in WATCHMAN Group

Performance MetricsPerformance Metrics
PROTECT AF PROTECT AF vsvs CAPCAP

PROTECT PROTECT 
AFAF

PROTECT AFPROTECT AF
CAPCAP pp--value*value* pp--valuevalue±±

EarlyEarly LateLate

Procedure TimeProcedure Time
(Mean (Mean ±± SD)SD) 62 62 ±± 3434 67 67 ±± 3636 58 58 ±± 3333 50 50 ±± 2121 <0.001<0.001 <0.001<0.001

Implant SuccessImplant Success 485/542 485/542 
(89.5%)(89.5%)

239/271239/271
(88.2%)(88.2%)

246/271246/271
(90.8%)(90.8%)

437/460437/460
(95.0%)(95.0%) 0.0010.001 0.0010.001

4545--day day WarfarinWarfarin
Discontinuation Discontinuation 

Among ImplantedAmong Implanted

414/478414/478
(86.6%)(86.6%)

194/235194/235
(82.6%)(82.6%)

220/243220/243
(90.5%)(90.5%)

352/371352/371
(94.9%)(94.9%) <0.001<0.001 <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) 

– Shorter implant time, higher implant success rate, higher warfarin discontinuation 
rate

Pericardial Effusion Rate: 5% Pericardial Effusion Rate: 5% vsvs 1.2%1.2%

ASAP Study SynopsisASAP Study Synopsis
To characterize the performance of the WATCHMAN LAA To characterize the performance of the WATCHMAN LAA 
Closure Device in nonClosure Device in non--valvularvalvular AF patients for which AF patients for which 
longlong--term term warfarinwarfarin therapy is contraindicatedtherapy is contraindicated

Contraindicated definition: history of hemorrhagic & Contraindicated definition: history of hemorrhagic & 
bleeding tendencies, hypersensitivity to bleeding tendencies, hypersensitivity to warfarinwarfarin

Multicenter, prospective nonMulticenter, prospective non--randomized feasibility randomized feasibility 
studystudy
•• Up to 150 patients @ 4 sites in EuropeUp to 150 patients @ 4 sites in Europe
•• Follow up @ 3, 6, 12, 18 & 24 monthsFollow up @ 3, 6, 12, 18 & 24 months
•• TEE at 3 and 12 monthsTEE at 3 and 12 months

Post procedure antiPost procedure anti--platelet regimenplatelet regimen
•• ClopidogrelClopidogrel through 6 monthsthrough 6 months
•• ASA indefinitelyASA indefinitely
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ASAP ResultsASAP Results
64 patients enrolled @ 4 centers in Europe 64 patients enrolled @ 4 centers in Europe –– (80 now)(80 now)

Average CHADSAverage CHADS22 = 2.6= 2.6

Successful implantation in 59/64 pts (92%)Successful implantation in 59/64 pts (92%)

1 serious pericardial effusion1 serious pericardial effusion

FollowFollow--upup
•• 37 patients @ 3 months37 patients @ 3 months

•• 25 patients @ 6 months25 patients @ 6 months

•• 7 patients @ 1 year7 patients @ 1 year

1 patient with device related thrombus @ 3 mo TEE 1 patient with device related thrombus @ 3 mo TEE 
follow upfollow up
•• Resolved w/ 2 mo SQ heparinResolved w/ 2 mo SQ heparin

No strokes or No strokes or TIATIA’’ss

Poster presented at 

2010 HRS by Dr. 

Vivek Reddy

PREVAILPREVAIL

475 patients475 patients
2:1 2:1 randomizaitonrandomizaiton Watchman Watchman vsvs WarfarinWarfarin
CHADSCHADS22 ≥≥ 22
Primary Endpoint: stroke, systemic Primary Endpoint: stroke, systemic 
embolizationembolization, , cvcv or unexplained deathor unexplained death

ConclusionsConclusions

WarfarinWarfarin is grossly underutilized and can be difficult to is grossly underutilized and can be difficult to 
managemanage
•• And patients hate it! And patients hate it! 

DabigatranDabigatran is very promisingis very promising
•• Likely expensiveLikely expensive
•• Risk of major hemorrhage continues to accrue over years with Risk of major hemorrhage continues to accrue over years with 

continued therapycontinued therapy
LAA OcclusionLAA Occlusion
•• Very promising initial data suggesting reduced Very promising initial data suggesting reduced cvcv death, total death, total 

stroke, and systemic stroke, and systemic embolizationembolization
•• Complications are frontloadedComplications are frontloaded

Pericardial effusion rates dramatically reduced as learning curvPericardial effusion rates dramatically reduced as learning curve e 
surmountedsurmounted
New devices may enhance safetyNew devices may enhance safety

LAA Occlusion for Whom?LAA Occlusion for Whom?

Warfarin/DabigatranWarfarin/Dabigatran contraindications?contraindications?
HighHigh--risk for major bleeding?risk for major bleeding?
Refusal/preference to avoid Refusal/preference to avoid warfarin/dabigatranwarfarin/dabigatran??


