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Background



• EcoTEE: thrombi in the LAA in 

15% of patients with atrial 

fibrillation

N Engl J Med 1993;328:750-755 
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PRESENT

FUTURE

PAST

Left atrial appendage closure devices



State of the art



Evaluation of the benefits



Current PubMed publications

02/05/2018



WATCHMAN™ Unique LAAC Design

Outcome

WATCHMAN was non-

inferior to warfarin in 

pts. at high-risk of stroke

WATCHMAN was  superior 

to warfarin in primary 

efficacy, 

cardiovascular death, 

hemorrhagic stroke &

fatal/disabling stroke

Significantly improved 

safety results from early 

PROTECT AF experience

Ischemic stroke rate significantly

reduced in warfarin contra-indicated 

pts.

WATCHMAN device was 

safely implanted by new 

operators

Mean age /CHADS2 72/2.2 74/2.4 72.4/2.8 74/2.6

Total Enrolled Subjects
707 randomized4

93 pts rolled in5 460 150 461

Total Patients Implanted 463 437 142 269

Implantation Success 88% 95% 94.7% 95.1%

Primary Efficacy 

(all-stroke, CV/unexplained 

death, and systemic 

embolism)

38% reduction vs.

warfarin4

40% reduction vs. warfarin 

(superior)8 29% reduction vs. warfarin N/A

18 months rate: 0.064

WATCHMAN and 0.063 for 

warfarin

All-Stroke
29% reduction vs. 

warfarin4

32% reduction vs. warfarin 

(non-inferior)8 23% reduction vs. warfarin
77% reduction vs. expected rate per 

CHADS₂ score
Data not yet available

Safety

(7 day procedure-related*)
8.7%4

4.1%4

53% reduction vs.

PROTECT AF

Pericardial effusion with 

tamponade=2.0%

Major bleeding=2.7%

4.2%

52% reduction vs. PROTECT 

AF

PROTECT AF

(Randomizes Clinical Trial) CAP5

(Registry)

ASAP6

(Registry)

PREVAIL7

(Randomized Clinical Trial)
18 mo’s4 4 yrs.8

Design Prospective RCT with patients able to take warfarin
Prospective registry with 

patients able to take warfarin

Prospective registry with patients 

contraindicated for warfarin

Prospective RCT with patients

able to take warfarin

*Composite of vascular complications includes cardiac perforation, pericardial effusion with tamponade, ischemic stroke, device embolization, and Includes observed PE 

not necessitating intervention, AV fistula, major bleeding requiring transfusion, pseudoaneurysm, hematoma and groin bleeding

1 Holmes DR et al. Lancet 2009;374:534–42; 

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

3 Reddy, JACC 2013; 

4 Holmes DR et al. Randomized Trial of LAA Occlusion. JACC. Vol. 64: 1-12, 2014 

5 Reddy, VY et al. JAMA. 2014; 312(19):1988-1998 



Randomized trials:
Follow-up up to 5 years

J Am Coll Cardiol. 2017 Dec 19;70:2964-2975

https://www.ncbi.nlm.nih.gov/pubmed/29103847


WHY A REGISTRY?



Heart Rhythm. 2017 Sep;14:1302-1308

https://www.ncbi.nlm.nih.gov/pubmed/28577840








Procedural Results

Implant success in EWOLUTION when compared to prior WATCHMAN studies

PROTECT AF/CAP: Reddy et al. Circulation 2011
PREVAIL: Holmes et al. JACC 2014

98.5%
HIGHEST IMPLANT 

SUCCESS RATE
Of all the 

WATCHMAN trials



Implant Procedure Safety

PROTECT AF/CAP: Reddy et al. Circulation 2011
PREVAIL: Holmes et al. JACC 2014

SAE: Serious Adverse Event - Composite of vascular complications includes cardiac perforation, pericardial 
effusion with tamponade, ischemic stroke, device embolization, and other vascular complications1

7-Day SAEs procedure/device-related in WATCHMAN studies.

2.8%

1Includes observed PE not necessitating intervention, AV fistula, major bleeding requiring transfusion, pseudoaneurysm, 
hematoma and groin bleeding

2.8%

LOWEST PERI-

PROCEDURAL RISK

of all the WATCHMAN 

trials



J Interv Card Electrophysiol. 2018 Jun;52(1):47-52. doi: 10.1007/s10840-018-0351-1. Epub 2018 Mar 10.

https://www.ncbi.nlm.nih.gov/pubmed/?term=mazzone+watchman+traps


Reported by Nietlispach¹
Park²

(Multi)
Berti³

(Italian)
Walsh4

(Multiple
Santoro5

(Italy)
Tzikas6

(Multi)

Lopez-
Minguez7

(Spain)
Meerkin8

(Israel)

Enrollment period 2008 12/2008 
–2/2009

1/2009 –
4/2013

8/2009 –
9/2011

1/2009 –
12/2012

12/2008 –
11/2013

3/2009 –
2013

NR

CHADS2

CHA2DS2-VASc
NR
3.7

- NR
4.4

2.6
-

NR
4 (median)

2.8
4.5

3 (median)
4 (median)

3.2
-

Patients enrolled 120 143 121 204 134 1047 167 100

LAA occlusion attempted 120 137 121 204 133 1047 167 100

Successful device implantation 117
(97.5%)

132
(96.4%)

117
(96.7%)

197
(96.6%)

128
(95.5%)

1019 158
(94.6%)

100
(100%)

Major peri-procedural 
complications
 Stroke
 TIA
 MI / coronary air embolism
 Device embolization
 Major cardiac 

tamponade/effusion

7 (5.8%)
1
2
0
2
2
0
0

10 (7.3%)
3
0
0
2
5
0
0

4 (3.3%)
1
0
0
0
3
0
0

6 (2.9%)
0
0
0
3
3
0
0

4 (3.0%)
0
1
0
0
3
0
0

52 (4.97%)
9
0
1
8

13
13
8

9 (5.4%)
0
2
0
1
2
0
4

1 (1.0%)
0
0
0
0
1
0
0

Results on procedural success and safety of LAA 
occlusion with AMPLATZER™ LAAO devices 
(≥ 100 patients)

All studies include learning curve – increased success rates and reduced 
complication rates with increasing operator experience.
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Expected

Observed

Expected and observed stroke rates in 
patients implanted with the AMPLATZER™ LAAO devices

1. Danna et al. 2. Lam et al. 3. Walsh et al. 4. Meerkin et al. 5. Kefer et al. 6. López-Mínguez et al. 7. Urena et al. 8. Chun et al. 9. Horstmann et al. 10. López-Minguez et al. 11. Santoro et al. 12. Kebernik et al. 13. Tzikas et al. (full 
references in Appendix 1).

Expected stroke rates are based on the patients’ CHA2DS2-VASc score for the results reported by Danna et al., Kefer et al., Chun et al., Horstmann et al., Santoro et al., 
Kebernik et al. 
and Tzikas et al. and on the CHADS2 score for the remaining studies. *TE rate reduction (observed vs. expected) shown for studies with ≥ 50 patients-years only.

Patients 34 20 204 30 75 35 52 40 20 158 128 89 1001

Patient years 34 21 101 50 75 62 87 NR 23 290 238 93 1349

Strokes/TA 1 0 2 1 2 1 2 0 0 7 5 3 31

TE rate reduction [%] N/A* N/A* 51 76 58 66 61 N/A* N/A* 75 68 52 59

137

6

54321 121
1

10

98

N/A*

51% 76% 58%

66%

61%

52%

59%75% 68%

N/A* N/A* N/A*



EuroIntervention, 2017 Sep 20;13(7):867-876. doi: 10.4244/EIJ-D-17-00493.

























Follow-up: current rate of 
incomplete LAA closure

With increased operator 
experience, standardisation
of interventional techniques, 
improvement of imaging and 
devices, the rate of 
incomplete closure has
dropped significantly. 
Current opinion is that an 
acceptable leak is < 5mm 
(better if <3mm)

Leak ≥ 3 mm: 1,8 %  TEE 
follow-up

Leak ≥ 5 mm: 0,2 %  TEE 
follow-up

Heart Rhythm 2017 

Eurointervention 2017 









Incidence of Pericardial Effusion after Left Atrial Appendage Closure: 

The Impact of Underlying
Heart Rhythm. Data from the EWOLUTION Study



Future perspectives



Heart Rhythm. 2018 Feb;15:298-301

https://www.ncbi.nlm.nih.gov/pubmed/29030233


Am Heart J. 2017 Jul;189:68-74

https://www.ncbi.nlm.nih.gov/pubmed/28625383


Non-inferiority comparison with NOACs



Comparison between different devices



Comparison between different devices



Comparison between different devices



Watchman

Amplatzer
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Left atrial appendage closure is:

• Safe: incidence of adverse events is low, and it is
decrasing further with increased operator experience

• Efficacy: non inferior to OAC (warfarin) in terms of 
reduction of ischemic events and superior in terms of 
hemorrhagic events in the long term
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The growing number of studies and data available in 
literature suggests that indications can be extended to 
the following groups of patients :

• In patients at risk of stroke with contraindication to 
anticoagulant therapy

• In patients with ischemic events despite
anticoagulant therapy

• In patients with a high hemorrhagic risk
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• In patients with advanced renal
failure/dyalisis

• In patients who need dual antiplatelet
therapy (PTCA)

• In patients who prefer to undergo the 
procedure

• In fragile patients

• In patients with a low compliance to 
OAC/NOACs
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• Comparison with NOACs

• Comparison between different devices

• Long-term follow-up in patients with 
controindications to NOACs

• Optimal medical therapy after the procedure: 
Single antiplatelet therapy? DAPT? No therapy?

What we still need is data on…



50
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