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Left atrial appendage closure: why?

• pathophysiology relevance

• unmet therapeutical need

• technical feasibility & evidence

• future directions
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Atrial fibrillation thrombus formation occurs > 90% in the LAA



Left atrial appendage closure: why?

Stroke prevention in atrial fibrillation, unmet needs:

• high bleeding risk

• intolerance to anticoagulants

• anticoagulant residual risk
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Lip GYH, Pan X, Kamble S, et al. PLoS One. 2018;13(4):e0195950. 

Anticoagulant therapy discontinuation
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Arrhythmia & Electrophysiology Review 2021;10(3):147–53.
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Current evidence and indications for LAA closure

PROTECT AF & PREVAIL - patient-level meta-analysis

J Am Coll Cardiol. 2017 Nov 4

Patients elegible to oral anticoagulantion



Current evidence and indications for LAA closure

Superior reduction in disabling strokes 

J Am Coll Cardiol. 2017 Nov 4



Current evidence and indications for LAA closure

Fatal / Disabling stroke – thrombus size matters!
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LAA closuse – ESC guidelines



Current evidence and indications for LAA closure

Pts inelegible to OAC (73%)

Boersma Heart Rhythm. 2017 Sep;14(9):1302-1308.
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PRAGUE-17: Three-Year Outcomes From A 
Randomized Trial of Left Atrial Appendage Closure 

Versus Direct Acting Oral Anticoagulation in 
Patients With Atrial Fibrillation 

Pavel Osmancik, Dalibor Herman, Petr Neuzil, Pavel Hala, Milos Taborsky, Petr Kala, 
Martin Poloczek, Josef Stasek, Ludek Haman, Marian Branny, Jan Chovancik, Pavel 

Cervinka, Jiri Holy, Tomas Kovarnik, David Zemanek, Stepan Havranek, Vlastimil 
Vancura, Petr Peichl, Petr Tousek,  Veronika Lekesova, Jiri Jarkovsky, Martina 

Novackova, Klara Benesova, Petr Widimsky & Vivek Y. Reddy

Clinic of Cardiology, Charles University and University Hospital 
Kralovske Vinohrady, Prague, Czech Republic

J Am Coll Cardiol. Nov 05, 2021



Cumulative incidence function for cardiovascular death and 
all-stroke/TIA in ITT populations

LAAC: 3.0 events per 100 pt-years              LAAC: 2.4 events per 100 pt-years 
NOAC: 4.4 events per 100 pt-years             NOAC: 2.7 events per 100 pt-years

J Am Coll Cardiol. Nov 05, 2021



Cumulative incidence function for clinically-relevant, and 
non-procedural  clinically-relevant bleeding in ITT populations

LAAC: 4.3 events per 100 pt-years              LAAC: 3.4 events per 100 pt-years 
NOAC: 5.9 events per 100 pt-years             NOAC: 5.9 events per 100 pt-years

J Am Coll Cardiol. Nov 05, 2021



Left Atrial Appendage 
Occlusion Study 

(LAAOS) III

Richard Whitlock MD PhD
On Behalf of the LAAOS III Investigators

Professor of Surgery
Twitter: @RichardWhitloc2

N Engl J Med 2021; 384:2081-2091



LAAOS III Intervention
Epicardial Occlusion Techniques

CHA2DS2-VASc ≥ 2
• LAA occlusion 

    R

• No occlusion

Blinding of:
• Patient
• Research team
• Treating team

VS.

N Engl J Med 2021; 384:2081-2091



Stroke or Systemic Embolism
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2379 2163 2105 2059 2020 1948 1642 1322 1046 781 550 349 199
2391 2134 2081 2030 1981 1897 1607 1291 1016 751 540 348 205

 HR 0.67, 95%CI 0.53-0.85, p=0.001

N Engl J Med 2021; 384:2081-2091



Left atrial appendage closure: when and to whom?

LAAO – who can benefit?    MAIN STREAM

Alternative to anticoagulation in non-valvular AF with high bleeding risk

or OAC intolerance
Recurrent GI bleeding
                      a) unknown origin
                      b) angiodysplasia
                      c) lesions not accessible to endoscopic therapy

Intracranial bleeding
                       a) non-traumatic subdural hemorrhage
                       b) cerebral amyloid angiopathy
                       c) (N)OAC hemorrhagic stroke

Recurrent hematuria 
                       a) unknown origin
                       b) lesions not amenable to intervention
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Coagulopathies

                        a) low platelet count
                        b) myelodysplasic syndrome
                        c) genetic disorders
Chronic renal failure (ClCreat < 30 ml/min)

Chronic corticosteroid or NSAID therapy

Long-term DAPT

(N)OAC intolerance

LAAO – who can benefit?    MAIN STREAM

Alternative to anticoagulation in non-valvular AF with high bleeding risk

or OAC intolerance
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LAAO – who can benefit?

• Add-on strategy (LAA closure plus (N)OAC)

Stroke or systemic embolism under adequate (N)OAC

AF pts submitted to cardiac surgery (LAAOS III strategy)

Very high embolic risk
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LAAO – who can benefit?

Percutanous hybrid-procedures 

AF ablation (LAAOS III concept)

Mitral intervention (ex: edge-to-edge repair) (LAAOS III concept)

Septal closure (opportunity and compromise of future access)

TAVI (frailty and bleeding risk)



Future directions
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