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and are investigational.



Outline
Novel Concepts in Left Atrial Appendage Closure Devices: Improving Safety and Efficacy

•
•
•
�

•
•



Conceptual Basis of LAA Closure
Does Site-Specific Therapy Make Sense?

A.Cresti, MA.García-Fernández, H.Sievert, et al, 
EuroIntervention 5:e225-e230 (2019)

� WARSS / WASID 🡪 ASA ≈ Warfarin
� NAVIGATE-ESUS  🡪 ASA ≈ Riva15mg
� RESPECT-ESUS  🡪 ASA ≈ Dabigatran
� ATTICUS (Compare Apixaban vs ASA)

St
ro

ke
 o

r S
E

RG.Hart, M.Sharma, H.Mundl, et al, NEJM  
doi. 10.1056/NEJMoa1802686 (2018)

Non-Cardioembolic Stroke: No evidence 
that (N)OACs provide any greater benefit 

than ASA

TEE / CV Study

98% of left-sided 
thrombi are in the 

LAA
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PROTECT / 
PREVAIL

RELY / ARISTOTLE /
ROCKET / ENGAGE

PROTECT / PREVAIL / 
CAP / CAP2

OACs

Stroke Severity in (N)OAC & LAAC Trials
Non-Disabling vs Disabling/Fatal

V.Reddy, SK.Doshi, S.Kar, et al, JACC  70(24):2964-2975 (2017)
W.Whang, DR.Holmes, NT.Gordon, et al, HRS-2019, (Abstract)



Ischemic Stroke Severity in LAAC vs OAC
Comparison of MRS Scores

OH.Lee, YD.Kim, JS.Kim et al, Catheter Cardiovasc Interv  94:E23–E29 (2019)
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e p < 0.01p < 0.01
p = 0.04

LAAC VKAs

Ischemic Strokes are more severe when occurring in 
the presence of Oral Anticoagulation



Efficacy of LAAC in Stroke Prevention
Recent Registry Data: CAP (5 yr) / CAP2 (2 yr) & EWOLUTION (2 yr)

DR.Holmes, VY.Reddy, NT.Gordon et al, J Am Coll Cardiol  74(23):2878–89 (2019)

Ischemic Strokes 
in CAP

 

Ischemic Strokes 
in CAP2

 

n = 566 pts
n = 579 pts

LV.Boersma, H.Ince, S.Kische et al, 
Circ Arrhythm Electrophysiol. 2019;12:e006841 (2019)



Graph adapted from data from: Friberg. Eur Heart J (2012); NICE UK (2014)

ACP 
REGISTRY

TOTAL ~ 4,500 pts

� CAP
n=566; F/U = 5 

yrs

� CAP2
n=579; F/U = 2 

yrs

� EWOLUTION
n=1,021; F/U = 

1 yr

� WASP
n=201; F/U = 1 

yr

� ACP Registry 
n=1,047; F/U = 

1 yr

� AMULET Registry
n=1,088; F/U = 

1 yr

AMULET 
REGISTRY

Ischemic CVA off Rx

Ischemic CVA on OAC

Efficacy of LAAC in Stroke Prevention
LAAC FDA Studies & Large Multicenter Registries



Efficacy of LAAC in Stroke Prevention
CMS Claims Data (n=13,627)

R.Kabra, S.Girotra, MV.Sarrazin, JAMA Network Open  2(10):e1914268 (2019)



Amulet

P.Osmancik / P.Neuzil / VY.Reddy, ESC Congress – LBCT (2019)
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Watchman

Efficacy of LAAC in Stroke Prevention
PRAGUE-17: RCT of LAAC vs NOACs 



P.Osmancik / P.Neuzil / VY.Reddy, ESC Congress – LBCT (2019)

PRAGUE-17 Trial
Baseline Characteristics (n = 402 pts) 



P.Osmancik / P.Neuzil / VY.Reddy, ESC Congress – LBCT (2019)

Treatment characteristics 
LAAC & NOAC Arms
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P.Osmancik / P.Neuzil / VY.Reddy, ESC Congress – LBCT (2019)

PRAGUE-17: Primary Endpoint
Cumulative Incidence Function (mITT Population)



P.Osmancik / P.Neuzil / VY.Reddy, ESC Congress – LBCT (2019)

PRAGUE-17: Primary Endpoint
Cumulative Incidence Function (Per Protocol Population)



P.Osmancik / P.Neuzil / VY.Reddy, ESC Congress – LBCT (2019)

PRAGUE-17: Primary Endpoint
Cumulative Incidence Function (On-Treatment Population)



P.Osmancik / P.Neuzil / VY.Reddy, ESC Congress – LBCT (2019)

Secondary Endpoint: All Stroke/TIA
Cumulative Incidence Function (mITT Population)



P.Osmancik / P.Neuzil / VY.Reddy, ESC Congress – LBCT (2019)

Secondary Endpoint: Cardiovascular Death
Cumulative Incidence Function (mITT Population)

* Incorporates the 2 LAAC deaths



P.Osmancik / P.Neuzil / VY.Reddy, ESC Congress – LBCT (2019)

* Major + CRNM Bleeding

Secondary Endpoint: Bleeding
Cumulative Incidence Function (mITT Population)



P.Osmancik / P.Neuzil / VY.Reddy, ESC Congress – LBCT (2019)

PRAGUE-17
Conclusions
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LAA Closure
Randomized Clinical Trials
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Endpoint: Isch Stroke / SE
Goal Enrollment = 888

Current Enrollment = 428

CHA2DS2-VASc ≥ 2
Contraindication to OAC

Randomization (2:1)

Watchman
(DAPT x 3 mo)

Control
(ASA)

ASAP-TOO



Amulet

vs

LAAC vs NOAC
CATALYST: FDA Randomized Clinical Trial

≥

Follow-Up

Non-Valvular AF
CHA2DS2-VASc ≥ 3

Randomization (1:1)

Amulet NOAC



What is the Optimal Time for the Follow-Up TEE?
Results of a Two-Center Analysis

Median f/u = 12mo 

K.Kuroki, SK.Doshi, CB.Ducharme, et al,  HRS-2019, Abstract



Peri-Device Leaks After LAAC
Obliteration with Coils 🡪 In whom should this be employed?



Novel LAAC Devices for Stroke Prevention
Status in the United States

WavecrestWatchman-FLX Amulet Conformal
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Novel LAAC Devices for Stroke Prevention
Status in the United States

WavecrestWatchman-FLX Amulet Conformal



The Transeptal Puncture
Making  the Difficult Case Easy … or Vice Versa

Windsock Chicken Wing

Anterior Puncture
Posterior Puncture

Anterior Puncture
Posterior Puncture

Low-Posterior Low-Anterior

Low-Posterior Low-Anterior




