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Kirshner, HS;  Journal of the Neurological Sciences 2009;279:1–8 

Characteristics of stroke 
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                 - ESC 2012  
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Balance between RISK and BENEFIT... 



Surgical LAA excision/ occlusion  

Go et al. JAMA 2001;285:1270-75 

Almahameed et al. J Cardiovasc Electrophysiol. 2007;18:364-6 



LAA closure device in Europe 

Evidence based therapy 

Watchman Device ACP Device 

No randomized data 







Healing process 

Canine Model: 30-day 

Canine Model: 45-day 

Human Pathology:  

9-month post-implant (non-device related) 

Schwartz et al. J Am Coll Cardiol Inv 2010:3 



STUDY PATIENTS SITES COMMENTS 

Pilot    √ 66 
8 

(4 US, 4 EU) 

• 318 patient years of follow-up 

• 30 patients with 5+ years of follow-up 

• Enrollment complete, continue to follow patients on 

annual basis 

PROTECT AF √ 800 
59 

(55 US, 4 EU) 

• 1,500 patient years of follow-up 

• 27 months average follow-up per patient 

• Enrollment complete, continue to follow patients for 

5 years   

Continued Access Registry 

(CAP) √ 
566 

26 

(24 US, 2 EU) 

• Significantly improved safety results 

• Enrollment complete, continue to follow patients for 

5 years 

ASAP √ 150 
4 

(4 EU) 

• Treat patients contra-indicated for warfarin 

• Last patient in Nov, 24th 2011 

• Patients will be followed for 2 years 

EVOLVE √ 69 
3 

(3 EU) 

• Evaluate next generation WATCHMAN 

• Enrollment is complete, will follow patients for 1 

year 

PREVAIL 

-ongoing- 
245 ≤50 

• Same endpoints as PROTECT AF 

• Revised inclusion/exclusion criteria 

• Initial enrollment November 2010 

• Enrollment up to 400 randomized, anticipated  

enrollment completion March, 2012 

Total        1,896   

Watchman device evidence 

PROTECT AF investigators 



PROTECT AF investigators, Kars S 

PROTECT AF  



Primary Safety Endpoint
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PROTECT AF – Primary Safety Endpoint 
- Device embolization, major bleedings, pericardial effusion- 

Event 

Descriptio

n 

WATCHMAN 

N (% of 463) 

Pericardial 

Effusion 

21 4.5% 

Ischemic 

Stroke 

5 1.1% 

Device 

Embolizati

on 

1 0.2% 

Major 

Bleeding 

5 1.1% 

 Other 2 0.4% 

Total                

34 

7.3% 

PROTECT AF investigators 



Reddy V. Circulation 

Procedure related stroke Procedure time 

Serious pericardial effusion* Procedure related adverse event* 

* : occurred within 7 days 



PROTECT AF investigators, Kars S ESC2013 

PROTECT AF 4-year superiority 



40% lower 

60% lower 

34% lower 

Reddy V, HRS 2013 PROTECT AF 4-year superiority 



study CHADS 
(mean±SD) 

Ischemic 

stroke    

Hemorrhagic 

stroke 

PROTECT 

AF+CAP 

2.3±1.2 1.26/100pt-y 0.11/100pt-y 

RE-LY 

(warfarin arm) 

2.1±1.1 1.2% 0.38% 

ROCKET AF 

(warfarin arm) 

3.46±0.96 1.42/100pt-y 0.44/100pt-y 

ARISTOTLE 

(warfarin arm) 

2.1±1.1 1.05% 0.47% 

Kars S, ESC 2013 

Connolly S, NEJM 2011; 361:1139-51 

Patel M, NEJM 2011; 365:883-91 

Granger C NEJM 2011; 365:981-92 

Watchman vs. Warfarin 

PROTECT AF + CAP  





20% discontinue 

Long-term risk 

DRUG 

Systemic solution 

DEVICE 

Local solution 

Short-term risk 

Risk of bleeding is limited  

in procedure/periprocedure 

Dabigatran- twice daily dose 

compliance is required 

NOAC effect is not reversible 

if bleeding develops 

After successful implant,  

87% can discontinue OAC 

No on-going activity is needed  

to maintain benefit of LAA closure 



PROTECT AF investigators 
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