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Ogni giorno in Italia

150 nuovi casi di ictus dovuti a fibrillazione atriale

600 nuovi casi di fibrillazione atriale



ICTUS = 20.000 €/anno a carico del SSN  

Fibrillazione atriale = 3.000 €/anno a carico del SSN 

Bisogno sociale      4 mld 

2,5 mld
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Major bleeding

Ruff C,  Lancet 2013

Dabigatran 150 mg bid

Rivaroxaban 20 mg od

Apixaban 5 mg bid

Edoxaban 60 mg od



Sudlow M et  al. The Lancet 1998



Published reports of patients with 
non-Rheumatic AF found 
thrombus present in 12.6% of 
patients 

90% of the thrombus was found in 
the LAA

Onalan and Crystal.  Stroke 2007

Higher Incidence of LAA thrombus in patients with AF





 CE Mark in 2005

 Purchased by Boston Scientific in 2011

 First device to undergo randomized clinical studies comparing stroke 
risk reduction following left atrial appendage closure versus oral 
anticoagulation (warfarin)

WATCHMAN™ Device

The PROTECT-AF trial (NCT00129545)
The PREVAIL trial (NCT01182441)











Reddy VY et al. JAMA 2014



Reddy VY et al. JAMA 2014



Several concerns were raised by the 
U.S. Food and Drug Administration 
regarding :

1. patient selection criteria (e.g., 
patients with CHADS2 = 1) 

2. acute safety events, particularly 
in the early portion of the trial 

A second trial was requested for CME 
approval.



Holmes DR et al. J Am Coll Cardiol 2014



■

The mean CHADS2 score in the 
ASAP study population was 2.8, 
which equates to a predicted 
ischemic stroke rate of 7.4% in 
patients, assuming no aspirin 
use, or to a predicted stroke rate 
of 7.3 %  assuming aspirin use. 

Clopidogrel has been reported to 
reduce ischemic stroke by 32%, 
so the expected stroke rate 
would be 5.0% per year. But the 
observed rate of 1.7 % per year 
would still represent a robust 
reduction in the ischemic stroke 
rate.

Reddy VY  et al. J Am Coll Cardiol 2013



Figure 1 

Heart Rhythm 2017 14, 1302-1308DOI: (10.1016/j.hrthm.2017.05.038) 



Figure 2 

Heart Rhythm 2017 14, 1302-1308DOI: (10.1016/j.hrthm.2017.05.038) 



Figure 3 

Heart Rhythm 2017 14, 1302-1308DOI: (10.1016/j.hrthm.2017.05.038) 



Figure 4 

Heart Rhythm 2017 14, 1302-1308DOI: (10.1016/j.hrthm.2017.05.038) 



 AMPLATZER™ Cardiac Plug (ACP) introduced in 2008 

 AGA Medical purchased by St. Jude Medical in 2010

 Second-generation AMPLATZER™ Amulet™ Left Atrial 
Appendage Occluder introduced  in 2013

AMPLATZER™ Left Atrial Appendage Occluders

AMPLATZER™

Amulet™ Device













Tzikas A et al. EuroIntervention. 2015







Primary Outcomes of the 
Amplatzer™Amulet™ IDE 
Randomized Controlled Trial 
Dhanunjaya Lakkireddy, MD - David Thaler, MD, PhD - Christopher Ellis, MD - Vijendra Swarup, MD
Lars Sondergaard, MD - John Carroll, MD - Michael R. Gold, MD, PhD - James Hermiller, MD
Hans-Christoph Diener, MD, PhD - Boris Schmidt, MD - Lee MacDonald, MD - Moussa Mansour, MD
Brijeshwar Maini, MD - Stephan Windecker, MD

on behalf of the Amulet IDE investigators

MAT-2111964 v1.0 | Item approved for 

Global use.

All content provided by Dhanunjaya Lakkireddy, MD unless 

otherwise noted.



AMULET IDE TRIAL DESIGN
PATIENT ELIGIBILITY

• Paroxysmal, persistent, or permanent non-valvular atrial fibrillation

• High risk of stroke or systemic embolism defined as CHA2DS2-VASc score of ≥3 or CHADS2 score of ≥2

• Suitable for short term warfarin therapy but deemed unable to take long term oral anticoagulation

• Imaging indicated Watchman device and Amulet LAA occluder were able to be implanted

CLINICAL FOLLOW-UP

• Discharge, 45d (+TEE), 6mo, 12mo (+TEE), 18mo, 24mo and annually for 5 years*

DISCHARGE MEDICATIONS

• Amulet LAA occluder: aspirin + clopidogrel (DAPT) or aspirin + OAC

• Watchman device: aspirin + warfarin (mandatory per the DFU) 

* Follow-up beyond 18 months is currently ongoing
All content provided by Dhanunjaya Lakkireddy, MD unless 

otherwise noted.

MAT-2111964 v1.0 | Item approved for 

Global use.



AMULET IDE TRIAL ENDPOINTS
PRIMARY ENDPOINTS (ALL ENDPOINTS TO BE MET FOR TRIAL SUCCESS)

• Mechanism of action (45 days): Residual jet around the device ≤5mm Non-inferiority margin: -3%

• Safety (12 months): Composite of procedure-related complications, or all cause Non-inferiority margin: 5.8%

death, or major bleeding

• Effectiveness (18 months): Composite of ischemic stroke or systemic embolism Non-inferiority margin: 3.2%

SECONDARY ENDPOINTS (NON-HIERARCHICAL TEST BASED ON HOCHBERG ADJUSTMENT1 FOR MULTIPLE TESTING)

• Mechanism of action (45 days) Superiority test

• Primary safety endpoint (12 months) Superiority test

• Primary effectiveness endpoint (18 months) Superiority test

• Major bleeding (18 months) Superiority test

• Composite of stroke/systemic embolism/cardiovascular death (18 months) Non-inferiority margin: 4.5%

1 Hochberg, Y., A sharper Bonferroni procedure for multiple tests of significance. Biometrika, 1988. 75(4): p. 800-802.

All content provided by Dhanunjaya Lakkireddy, MD unless 

otherwise noted.

MAT-2111964 v1.0 | Item approved for 

Global use.



14.5%

14.7%

PRIMARY SAFETY ENDPOINT 
COMPOSITE OF PROCEDURE-RELATED COMPLICATIONS, ALL-CAUSE DEATH, OR MAJOR BLEEDING AT 12 MONTHS

Primary Safety Endpoint Amulet Watchman

Composite 14.5% 14.7%

Procedure-Related Complications 4.5% 2.5%

All-Cause Death 3.9% 5.1%

Major Bleeding (Type 3 or greater) 10.6% 10.0%

Non-Procedure Related 7.9% 8.0%

p (non-inferiority) = 0.0002

Difference in Primary Safety Endpoint Event Rates

Non-inferiority
margin: 5.8%

0 1 2 3

Difference -0.14%

One-sided 97.5% UCB = 3.13%

6-1 74 5

Amulet LAA occluder was non-inferior to 
Watchman device for the primary safety 

composite endpoint at 12 months

All content provided by Dhanunjaya Lakkireddy, MD unless 

otherwise noted.

MAT-2111964 v1.0 | Item approved for 

Global use.



11.6%

12.3%

5.6%

7.7%

SECONDARY ENDPOINTS
Major Bleeding

Stroke, Systemic Embolism, CV Death Amulet Watchman

Composite 5.6% 7.7%

- Ischemic or Hemorrhagic Stroke 2.7% 3.4%

- Systemic Embolism 0.3% 0.2%

- Cardiovascular/Unexplained Death 3.1% 4.8%

No significant difference in major 
bleeding at 18 months between groups

Non-inferiority met (p<0.0001)

Stroke, Systemic Embolism & CV Death

Two secondary endpoints were met based on the Hochberg criteria 
All content provided by Dhanunjaya Lakkireddy, MD unless 

otherwise noted.

MAT-2111964 v1.0 | Item approved for 

Global use.











• Impiego principale: trattamento per la prevenzione dell’ictus in pazienti con 
controindicazione alla terapia anticoagulante orale (TAO), o ad elevato 
rischio emorragico (HASBLED>3).  

• Pazienti anziani con FA e DES

• Prevenzione secondaria di evento ischemico: pazienti che hanno presentato 
un ictus durante TAO in range terapeutico, dopo workup diagnostico che 
escluda la presenza di altre sorgenti emboligene



La chiusura percutanea dell’auricola sinistra

potrebbe rappresentare la modalita ideale di

prevenzione dell’ictus nei pazienti in FA in emodialisi.



Adjusted and unadjusted of stroke/thromboembolism comparing warfarin users versus non-warfarin 

users. 

Surapon Nochaiwong et al. Open Heart 2016;3:e000441

©2016 by British Cardiovascular Society





Rate ratio of major bleeding with dabigatran and rivaroxaban when compared with warfarin, by drug 

dose, urea clearance, and dialysis time. 

Kevin E. Chan et al. Circulation. 2015;131:972-979

Copyright © American Heart Association, Inc. All rights reserved.


