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Case
◼ 72/M 

◼ H/O ischemic stroke

◼ Permanent AF 

◼ Prior GI surgery

◼ Taking NOAC for SPAF 

◼ Complaining dizziness

◼ Hb level of 6.9 mg/dL

• Stop NOAC

• Restart half-dose 

NOAC at day 5

• Sudden aphasia at 

day 14 



Case

◼ Successful LAAO + low dose NOAC



Oral anticoagulant for SPAF

◼ OAC is a fundamental treatment for stroke prevention.

◼ Better efficacy and safety of NOAC was already proven in pivotal trials

Lancet 2014; 383: 955

Warfarin 

62% risk reduction

Ann Intern Med. 2007;146:857



SPAF in AF: Pitfalls

◼ Obstacles to long-term OAC therapy

⚫ Bleeding

⚫ Non-compliance

⚫ Drug interaction

⚫ Side effects

⚫ Concerns in the elderly

⚫ Limited use in CKD

⚫ Residual stroke risk (2-5% / year) 



In RE-LY, ROCKET AF, ARISTOTLE, and ENGAGE studies patients who had intolerance 
to VKA were usually excluded. 



Rationale for LAA closure

◼ Absence of a solution for patients intolerant or refractory to OAC

◼ 10-20% of patients in NOAC studies gave it up

◼ Residual risk after NOAC (3-4%/year)



Thrombus formation 

◼ Stasis in the LAA 

◼ 90% of strokes in patients with NVAF can be attributed to formation of thrombi in the LAA



Evidence for LAA occlusion

◼ LAAO lower the risk of stroke or systemic embolism in 

patients with AF underwent cardiac surgery

N Engl J Med 2021; 384:2081



Current guideline on LAAO

AHA/ACC 2019

ESC 2020



LAA occlusion devices (1) - Watchman

◼ A catheter-delivered heart implant designed to close the left atrial appendage

◼ Permanently implanted at or slightly distal to the ostium of the LAA



◼ Efficacy of LAAO is non-inferior to warfarin 

◼ Most safety events were periprocedural complication

◼ LAAO provide an alternative strategy to warfarin for SPAF

CHADS2 score > 1 + NVAF

LAA

N = 463

Warfarin

N = 244

Efficacy : Stroke, SE, CV death

Safety: Major or procedure related bleeding

Lancet 2009;374:534



◼ Non-inferior in stroke or SE; Superior in mortality

JAMA 2014;312:1988



Clinical evidence (Watchman)

◼ EWOLUTION registry

◼ Procedure success rate of 98.5%

◼ Better efficacy and safety outcomes in real-world setting

Heart rhythm 2017;14:1302



Clinical evidence (Watchman)

Europace 2018;20:1412



◼ JACC 2017;69(3):253

JACC 2017:69:253



Newer generation watchman - FLEX

J Am Coll Cardiol Intv. 2020;13(23):2732



LAA occlusion devices (2) - Amulet

◼ Easy to use

◼ Retrievable – repositionable

◼ Proximal implant at LAA neck

◼ Increasing stability

◼ Complete closure with large lobe

◼ Lesser device thrombosis



Clinical evidence (Amulet)

◼ Multicenter registry including 1,047 patients in Europe

◼ ACP showed favorable outcome for prevention of AF related thromboembolism

Eurointervention 2015



Clinical evidence (Amulet)



Post-procedure antithrombotic therapy

◼ OACs are more frequently used in US practice

◼ Optimal antithrombotic strategy after LAAO should be settled 

J Am Coll Cardiol. 2022;79(18):1785



Data in NOAC era

◼ In patients with high risk of bleeding and non-valvular AF, LAAC was non-

inferior to NOAC in preventing stroke/death/bleeding/complications.  

J Am Coll Cardiol 2020;75:3122



Ongoing trials

CHAMPION-AF CATALYST



FXI inhibitor : thrombosis – hemostasis uncoupling

J Am Coll Cardiol 2021;78:625



PACIFIC AF

◼ FXI activity was reduced >80% (20mg) or >90% (50mg)

◼ During 4 weeks, risk of bleeding was decreased compared to apixaban 

◼ Number of bleeding was half of that anticipated (N=10, 3:1:6)

◼ Cannot assess the efficacy against thrombosis  

Asundexian

20mg qd (N=251)

50mg qd (N=254)

Apixaban 

5mg bid

(N=250)

755 patients with AF (CHA2DS2-VA ≥2

Major or 

Clinically relevant non-major bleeding

Lancet 2022; 399: 1383



Future perspective 

◼ Larger trial data on LAAO vs. NOAC or LAAO vs. FXI inhibitor 

◼ Optimal post-procedural antithrombotic therapy 

⚫ Antiplatelet vs. low-dose NOAC

◼ Data on newer generation LAAO 

◼ Optimal delivery method

⚫ TEE vs. ICE vs. fluoroscopy

◼ LAAO in structural heart disease



Summary

◼ LAAO is a reasonable alternative to OAC in AF patients

◼ New data comparing LAAO with newer OACs (NOACs or FXIa inhibitors) 

are required

◼ The optimal antithrombotic therapy after LAAO should be further 

evaluated.


