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AF is a Growing Problem Associated 
with Greater Morbidity and Mortality 

~5 M
people with AF in U.S., 

expected to more than double 
by 20501

AF = most common  
cardiac arrhythmia, and 

growing

AF increases risk of 
stroke

5x
greater risk of stroke with 

AF2

<

• Higher stroke risk for older patients and 
those with prior stroke or TIA

• 15-20% of all strokes are AF-related

• AF results in greater disability compared 
to non-AF-related stroke

• High mortality and stroke recurrence 
rate

1. Go AS. et al, Heart Disease and Stroke Statistics—2013 Update: A Report From the American Heart Association. Circulation. 2013; 127: e6-e245.
2. Holmes DR, Atrial Fibrillation and Stroke Management: Present and Future, Seminars in Neurology 2010;30:528–536.
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Stroke Risk by Age



A-fib Related Stroks are More Debilitating



CHA2DS2-VASc Score
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Oral Anticoagulation is Standard of Care, 
but Not Ideal for All 

Warfarin

• Bleeding risk

• Daily regimen 

• High non-adherence rates

• Regular INR monitoring 

• Food and drug interaction issues

• Complicates surgical procedures 

Novel Oral Anticoagulants

• Bleeding risk

• Daily regimen 

• High non-adherence rates

• Complicates surgical procedures

• Lack of reversal agents 

• High cost

1. Piccini, et al.. Pharmacotherapy in Medicare beneficiaries with atrial fibrillation. 
     Heart Rhythm. 2012;9:1403-1408
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Anticoagulation Use Declines with Increased Stroke Risk1



While Oral Anticoagulation is Standard of Care 
for NVAF, Gaps in Care Remain

Hsu, J, et al. JAMA Cardiol. 2016;1(1):55-62. doi:10.1001/jamacardio.2015.0374



Adherence to Anticoagulation Remains a Challenge





Connection Between Non-Valvular AF-Related 
Stroke and the Left Atrial Appendage

AF Creates Environment  for Thrombus Formation in Left Atrium

1. Stoddard et al. Am Heart J. (2003)
2. Goldman et al. J Am Soc Echocardiogr (1999)
3 Blackshear JL. Odell JA., Annals of Thoracic Surg (1996)

• Stasis-related LA thrombus is a 
predictor of TIA1 and ischemic 
stroke2.

• In non-valvular AF, >90% of stroke-
causing clots that come from the 
left atrium are formed in the LAA3.

LAA Thrombus



2020

Left Atrial Appendage Occlusion Devices
Multiple devices approved in Europe, only two devices approved for use in the U.S.

FDA Approval 2021









Price, MJ, et al. JACC: CV Interv 2015;8(15):1925-1932.
Note: This data is from 5 year results fro PROTECT AF and 2 year results from PREVAIL



1. Reddy, VY et al. Circulation 2011;123:417-424.
2. Watchman FDA Panel Sponsor Presentation, Oct 2014.
3. Holmes, DR et al. JACC 2014; 54(1):1-12



Reddy, VY, et al. JACC 2017; 70(24);2964-2975.







Pinnacle FLX Study Safety Events

Kar, S, et al. Circulation 2021; 143(18), 1754-1762.







Surpass Trial 



PRAGUE-17







Cost-Effectiveness of LAAC

Reddy VY, et al. Stroke. 2018;49:1464-1470













Amulet IDE Trial

• Initiated in 2016 to evaluate efficacy of the Amulet LAA closure 
device to reduce the risk of thrombus embolization from the LAA

• Head to Head trial evaluating the Amulet vs. Watchman (gen 2.5)
• First Head to Head evaluating two different LAAO devices
• N = 1878

• Patient Eligibility
• Paroxysmal, persistent, and permanent AF
• CHADSVASC ≥ 3 and CHASDS score ≥ 2
• Short term candidate for AC, poor long-term candidate
• Suitable anatomy for implantation based on TEE for both devices

Lakkireddy D, et al. Circulation. Nov 2021



Amulet IDE Trial

• Clinical follow up
• Discharge, 45 day TEE, 6 months, 12 months with TEE, 18 m, 24, then 

annually for 5 years

• Discharge Medications
• Amulet: DAPT or ASA + OAC (investigator discretion)

• Watchman: ASA + Warfarin (per DFU)

Lakkireddy D, et al. Circulation. Nov 2021



Amulet IDE Primary Outcomes

• Primary safety endpoint: composite of all-cause mortality, procedure-
related complications, or major bleeding at 12 months:

14.5% with Amulet vs. 14.7% with Watchman (p < 0.001)

• Primary efficacy endpoint: composite of ischemic stroke or systemic 
embolism at 18 months:

2.8% with Amulet vs. 2.8 % with Watchman (p for noninferiority < 0.001)

• Primary mechanism of action endpoint, residual jet around the 
device (<5 mm):

98.8% with Amulet vs. 96.8% with Watchman (p for noninferiority <0.001)

Lakkireddy D, et al. Circulation. Nov 2021



Amulet IDE Secondary Outcomes
• Procedure-related complications (device embolization or pericardial 

effusion)
4.5% with Amulet vs. 2.5% with Watchman (p = 0.02)

• Major bleeding at 18 months
11.6% with Amulet vs. 12.3% with Watchman

• Device-related thrombus
3.3% with Amulet vs. 4.5% with Watchman

• Moderate to severe peri-device leak at 12 months
10% with Amulet vs. 22% with Watchman (p < 0.001)

Lakkireddy D, et al. Circulation. Nov 2021



Final LAAC Conclusions

• Watchman FLX has continued to improve the efficacy of the Watchman 2.5 
device and significantly reduce complication rates to <1% in real-world 
registry data

• Amulet device provides a different design which may be better suited for 
particular appendage anatomy and may lead to less overall device leak

• Both devices can now be used with subsequent dual antiplatelet therapy

• LAAC offers a tremendous alternative option for patients who cannot 
tolerate long-term anticoagulants



Is LAA Occlusion Ready to Fly??--------

•My Opinion:---------Yes!!!
-As effective as anticoagulation

-Highly safe procedure

-Less costly than anticoagulation

-Eliminates cost and bleeding risk

-Eliminates issues with compliance
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