
Borgess Heart 
Center of 
Excellence

Left Atrial Appendage Occlusion 
vs. 

Anticoagulation
Kenneth Tobin, D.O., FACC, FACOI

Ascension-Borgess Heart Center of Excellence
Structural Heart Department

Kalamazoo, MI



Borgess Heart 
Center of 
Excellence

Kenneth Tobin, D.O., FACC, FACOI

I have no disclosures



Borgess Heart 
Center of 
Excellence



Borgess Heart 
Center of 
Excellence



Borgess Heart 
Center of 
Excellence

Atrial Fibrillation and Stroke



Borgess Heart 
Center of 
Excellence

Atrial Fibrillation and Stroke



Borgess Heart 
Center of 
Excellence



Borgess Heart 
Center of 
Excellence



THE PROBLEM
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 1 in 10 patients have a contraindication to oral anticoagulation

 1 on 5 patients in randomized clinical trials for AF/Stroke prevention 
discontinued their NOACs

 Nearly 40% of AF patients do not receive appropriate anticoagulation 
rx due to:
– Contraindication
– Bleeding issues
– Patient/physician preferences

Kakkar AK, Mueller I Bassand JP, et al. Risk profiles and antithrombotic treatment of patients newly 
diagnosed with atrial fibrillation at risk of stroke: perspectives from the international, observational, 
prospective GARFIELD registry. PLoS One 2013;8:e63479
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Atrial Fibrillation and Stroke
 The LAA is a remnant of the embryologic left atrium (the rest of the 

left atrium is an outgrowth of the pulmonary veins)

 The LAA has different embryologic, anatomic, and pathophysiologic 
features from the left atrium 

The LAA seems to play an important role in the regulation of heart 
rate and fluid balance 

 LAA thrombus is present in up to 15% of pts with AF
 In non-valvular AF, 90% of thrombi are located in the LAA
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A POTENTIAL SOLUTION
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 111 patients with 
contraindications to 
anticoagulation 

 Feasibility study - 2005

 Reasonable results with noted 
complications of tamponade 
and device embolization

 Device not pursued further 
due to financial considerations 
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 707 pts randomized 2:1 to the 
Watchman device vs 
Coumadin: Chads2 ≥ 1

 Designed as a non-inferiority 
trial

 Composite primary efficacy 
endpoint of stroke, systemic 
embolism, or 
cardiovascular/unexplained 
death was not different between 
the two treatment arms
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 Probability of non-inferiority was > 
99.9%

 Device arm were placed on 
warfarin + ASA for 45 days 
post implant followed by 
repeat TEE

 Warfarin discontinued if 
LAA was completely 
closed or there was < 5 
mm gap

 ASA + Plavix for 6 
months followed by ASA 
alone
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 Early safety event rates were higher with 
the device 1.69 at 1065 patient years

 Serious pericardial effusion 4.8%
 Procedural ischemic stroke 1.1%

 The robustness was tempered by:
(a) the low risk population as the Chads2 

for inclusion was ≥1
(b) Number of subjects who did not receive 

protocol treatment per randomization
(c) Higher than expected hemorrhagic 

stroke rate in the Warfarin group

 Thus – the FAD required  second RCT 
to confirm the safety/effectiveness in a 
higher risk cohort  
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 Chads2 ≥ 2 (or > 1 and 
one additional high risk 
component)

 3 primary endpoints:
(a) Composite of stroke, SE, and 

cardiovascular/unexplained 
death

(b) Ischemic stroke and SE 7 days 
post implant

(c) Early safety composite 
endpoint
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 407 patients 

 18 month first co-primary 
endpoint did not meet 
noninferiority criteria

 Early safety data also 
chanced pre-specified 
safety performance goals

 18 month second co-
primary endpoint 
(ischemic efficacy 7 days 
post procedure) did meet 
noninferiority criteria
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 1114 patients and 4343 patient years

 Composite endpoints were similar in the 
two groups

 80% decrease in hemorrhagic stroke
 59% decrease in disabling stroke
 52% decrease in post-procedure bleeding
 41% decrease in cardiovascular death
 27% decrease in all-cause death

 SE and ischemic stroke were numerically 
higher in the device arm, but this did not 
reach statistical significance



Borgess Heart 
Center of 
Excellence

 SE and ischemic stroke were 
numerically higher in the device 
arm, but this did not reach 
statistical significance

 The reduction in disabling stroke 
speaks to the differential 
functional impact of ischemic vs. 
hemorrhagic strokes
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 Meta-analysis of Protect AF, 
Prevail, and the CAP/CAP2 
registries

 2406 patients ad 5391 patient 
years of follow-up

 Rates of hemorrhagic stroke, 
non-procedural bleeding, and 
c/v death were reduced in 
patients who received the LAA 
closure compared to long-term 
anticoagulation
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 There is an increased risk of 
ischemic stroke even after 
exclusion of strokes in the first 7 
days post procedure

 Likely due to the fact that not all 
strokes arise from the LAA

 Rates of hemorrhagic stroke, 
non-procedural bleeding, and c/v 
death were reduced in patients 
who received the LAA closure 
compared to long-term 
anticoagulation
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Future Questions
 No trials to date to compare LAA vs. no therapy in patients with 

contraindication to any antiplatelet or anticoagulation 

 Some data suggest that Watchman vs. DAPT is favorable in patients 
who have contraindications to anticoagulation

 No significant data available regarding NOACs vs. Watchman 
(although small patient numbers suggest it is similar to Coumadin 
data
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 1739 patients from the Protect AF / 
Prevail / CAP / CAP2

 Data based on 45 day, 6 month, and 1 
year TEE studies

 1739 patients from the Protect AF / 
Prevail / CAP / CAP2:

3.74% DRT (65 patients)

 1739 patients from the Protect AF / 
Prevail / CAP / CAP2:

3.74% DRT (65 patients)

 1739 patients from the Protect AF / 
Prevail / CAP / CAP2:

3.74% DRT
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 The majority of DRT found at 6 
and 12 month TEE studies –
which was after Warfarin 
discontinued 

 25% (16/65) of those with DRT 
had an ischemic stroke or SE 

 6.8% in those without DRT
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 Things we don’t know:
(a) What was the characteristics of 

the DRT
(b) How the patients with DRT 

were treated and 
anticoagulated post recognition

 Individual factors associated 
with DRT:

(a) Permanent AF
(b) Increasing Chads-vasc Score
(c) Larger LAA diameter
(d) Lower LAA emptying velocity
(e) Presence of Heart Failure
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 What is the best post-procedure 
regimen to reduce DRT?

(a) Anticoag to 3 – 6 months
(b) Longer term low-dose NOAC
(c) DAPT indefinitely
(d) ASAP trial(s)

 Should we be doing routine TEE 
post device implantation to 
assess for DRT?
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 Intracardiac thrombus is visualized by echocardiographic imaging.

 An atrial septal defect repair / closure device or a PFO repair / closure 
device is present.

 The LAA anatomy will not accommodate a device.

 Any of the customary contraindications for other percutaneous 
catheterization procedures:
 Catheter sizes, active infection, bleeding disorder

 There are contraindications to the use of warfarin, aspirin, or 
clopidogrel**

 The patient has a known hypersensitivity to any portion of the device 
material or the individual components (nitinol: nickel and titanium)

Contraindications
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Endocardial LAAO Devices
Watchman (Boston Scientific):

– Only device studied in randomized devices to date
– CE Approval in 2005
– FDA approval in 2015



Borgess Heart 
Center of 
Excellence



Borgess Heart 
Center of 
Excellence



Borgess Heart 
Center of 
Excellence



Borgess Heart 
Center of 
Excellence



Borgess Heart 
Center of 
Excellence



Borgess Heart 
Center of 
Excellence



Borgess Heart 
Center of 
Excellence



Borgess Heart 
Center of 
Excellence



Borgess Heart 
Center of 
Excellence

Endocardial LAAO Devices
 Amplatzer Cardiac Plug and Amplatzer Amulet Device 

(Abbott Vascular):
– Ongoing Amulet investigational device exemption (IDE) 

trial will randomize > 1800 patients in a 1:1 fashion to 
either Amulet or Watchman with a 5 year follow-up

– CE Mark for ACP 2008
– CE Mark for Amulet 2013
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Endocardial LAAO Devices
Wavecrest LAAO system Biosense Webster / J&J:

– CE Mark 2013
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Endocardial LAAO Devices
Occlutech LAA Occluder (Occlutech International 

AB):
– CE Mark 2016

• Withdrawn shortly after due to device embolization
• Newer device trial is underway



Borgess Heart 
Center of 
Excellence

Endocardial LAAO Devices
Lambre LAA Closure System (Lifetech Scientific 

Co):
– Received CE Mark in 2016
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Endocardial LAAO Devices
 Sideris Patch and Prolipsis Custom Medical 

Devices):
– Frameless, bioabsorbable device
– Still investigational



Borgess Heart 
Center of 
Excellence

Endocardial LAAO Devices
Ultraseal: (Cardia)

– CE Mark in 2016
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Endocardial LAAO Devices
Pfm Device (Pfm Medical):

– Currently in pre-clinical trials
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Epicardial LAAO Devices
 Lariet Device (SenntreHeart, Inc)

– Epicardial and endocardial approach
– CE Mark 2015
– FDA Approval 2006 (not for LAAO)
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Epicardial LAAO Devices
 Sierra Ligation System (Aegi Medical Innovations)

– ECG-guided LAA ligation via epicardial only 
approach

– Feasibility Studies ongoing
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Surgical Excision
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Important Future Trials
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 OAC (either Warfarin or a NOAC) is the mainstay of cardioembolic 
protection in patients with AF and an elevated CHA2DS2-VASc score

 > 90 of thrombi in AF arise from the LAA

 In patients that are unable to safely take OAC, occlusion of the LAA 
appears, according to available data to date, a reasonable alternative 
to OAC 

– Trials have been designed to be non-inferiority trials, not 
superiority trials

• Meaning to say:
– Watchman device is not a better choice than OAC

Watchman Practical Thoughts
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