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A long and winding road



Background to close  the left atrial appendage 

Atrial fibrillation causes stroke

Strokes are associated with thrombus formation in the LAA

Thrombi causes strokes by embolization to the cerebral circulation



More than 90% 

of thrombi 

originate in 

LAA
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LAAC is approved by the Food and Drug 
Administration in patients with nonvalvular 
AF and CHADS2 score ≥2 or CHA2DS2-VASc 
score ≥3, suitable for short-term OAC.

LAAC is mostly proposed to patients at high thrombotic risk 
with a relative or absolute contraindication to OAC 
because of a recent bleeding event or at high risk of 
uncontrollable bleeding.





There is no consensus on the definitions of absolute or relative 
contraindications to OAC

•some clinical scenarios where the majority of specialists agree that the use of OAC is 
associated with an excessively high risk of potentially fatal or disabling bleeding:
• a history of previous significant bleeding or bleeding in noble organs (such as the spinal 

cord or intraocular); 
• potentially non-correctable sources of significant bleeding in gastrointestinal (GI), 

pulmonary or urogenital tracts; 
• coagulation disorders; 
• chronic renal failure with a glomerular filtration rate (GFR) <15 ml/min; 
• end-stage liver failure;
• presence of certain tumours; 
• risk of frequent falls



CLOSURE-AF 
Left Atrial Appendage Closure in Patients with Atrial Fibrillation at High Risk of  

Stroke and Bleeding Compared to Medical Therapy

Events/patient-years ​  (Incidence 
per ​100 

patient-years)
Adjusted HR   

(95% CI)
P value 

Non-
inferiority 

LAA
 closure

Best Medical 
Care

Primary outcome

Composite of stroke, systemic 
embolism, cardiovascular/ 
unexplained death or major 
bleeding (BARC≥3) 

16.83% 13.27% 1.28 
(1.01, 1.62)

0.44 

RESULTS:  Over a median follow-up of 3 years, LAA closure was associated with a higher risk of 
the combined primary outcome compared  to physician-directed best medical care. 



PURPOSE:  To compare catheter-based left atrial appendage 
(LAA) closure and physician-directed best medical care in patients 
with atrial fibrillation (AF) at high risk of stroke and bleeding.

STUDY DESIGN:  Prospective, multicenter, event-driven, 
randomized (1:1) controlled trial, N = 888

KEY TAKEAWAYS:  In patients with AF at high bleeding risk, 
catheter-based LAA closure when compared to physician-directed 
best medical care did not achieve non-inferiority. 

Primary outcome (ITT):  CLOSURE-AF
Stroke, Systemic Embolism, cardiovascular/unexplained Death, Or  
Major bleeding (barc>3)



The Achilles’ Heel: Ischemic Stroke in Patients on Oral Anticoagulation 

à Stroke can occur despite oral 
anticoagulation. 

à Reported rates across trials: 2–30%  

à Represents a significant clinical 
challenge in patient management. 

Brain Sci. 2025, 15, 454



Secondary Prevention of Ischemic Stroke despite Oral Anticoagulation

J. Clin. Med. 2023, 12, 5784 



Diagnostic Workflow



LAAC



Patients with non-valvular AF who are eligible for chronic long-term 
OAC  
 

Patients who have no significantly increased risk for 
bleeding should primarily receive oral 

anticoagulation. 
LAAO should not be offered in those patients as a 

simple and equal alternative. 





Primary and Secondary End Points at 36 Months (Kaplan–Meier 
Estimates) 

Non–Procedure-Related Major Bleeding orClinically Relevant Nonmajor Bleeding (primary safety 
endpoint) 

Composite of Death from Any Cause, Stroke, or Systemic Embolism (primary efficacy 
endpoint) 



CHAMPION-AF Trial Results

WATCHMAN FLX™  met all trial endpoints as a first-line option vs. NOACs in a broad AFib patient population, including a superior net 
clinical benefit, 1.1% annualized ischemic stroke rate and a superior reduction in bleeding risk. 

These findings reinforce Boston Scientific’s LAAC leadership and strengthen WATCHMAN’s unmatched clinical evidence supporting LAAC as 
an option for lifelong stroke risk reduction without the bleeding risk of long-term anticoagulation.

Primary Safety Endpoint: Superiority MetPrimary Efficacy Endpoint: Non-inferiority Met



CHAMPION-AF Overview

Primary Efficacy (Non-inferiority)
Composite of cardiovascular (CV) death (including 
hemorrhagic or unexplained death), all stroke (ischemic 
and/or hemorrhagic), or systemic embolism.

Primary Safety (Superiority)
Non-procedural bleeding (ISTH major bleeding and 
modified* clinically relevant non-major bleeding). 

Secondary Safety (Non-inferiority)
Procedural and non-procedural ISTH major bleeding. 

Secondary Net Clinical Benefit (Non-inferiority & 
Superiority)
Composite of cardiovascular (CV) death, all stroke, systemic 
embolism, and non-procedural bleeding (ISTH major 
bleeding and modified* clinically relevant non-major 
bleeding).

Patients did not need to have an appropriate 
rat ionale to seek a non-pharmacologic 
alternative to OAC to participate in this study nor 
was there a requirement for documented shared 
decision making.

3-year Endpoints



Trial Comparison

Trial Population N Comparator Result Key 
Message

PRAGUE-17 High risk AF 402 LAAO vs 
NOAC

Non-inferior Alternative 
to DOAC

OPTION Post-
ablation AF

1600 LAAO vs 
OAC

↓ Bleeding Post-
ablation 
option

CHAMPION-
AF

Broad AF ~3000 LAAO vs 
DOAC

Non-inferior Expanded 
use

CLOSURE-
AF

Frail elderly 912 LAAO vs 
BMT

Negative Use caution



CHAMPION-AF & CLOSURE-AF Key Differences
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A HIGHER RISK POPULATION IN CLOSURE-AF1 

• Mean age: 78 years; Mean CHA2DS2-VASc: 5.2; Mean HAS-BLED: 3.0 

• Stage IV chronic kidney disease: 24% (previously associated with more procedural complications)2
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80% DAPT POST-IMPLANT DRUG REGIMEN USED IN CLOSURE-AF 

• The ANDES randomized trial demonstrated DOAC alone significantly reduced adverse events, including 
bleeding, compared to DAPT across all major LAAC devices3
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MULTI-DEVICE DESIGN & HIGH SCREEN FAILURE IN CLOSURE-AF 

• 56% of implanted devices have an outdated safety profile (WATCHMAN 2.5, Amulet, LAmbre) 

• These devices may have contributed to major bleeding (25% occurred within 7 days of the procedure) 

• 10,872 patients were screened to enroll 912 patients

0
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CLOSURE-AF IS A SINGLE COUNTRY EXPERIENCE 

• 58% of patients were randomized by just 5 operators




