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Why Atrial Fibrillation Matters in Stroke

§ AF significantly ↑ the risk of stroke
§ ~5%/year risk on average when not AC, can go up to 20%/y

§ Up to 30% of ESUS cases may be from occult AF

§ Majority of thrombus originate from LAA

§ AF-related strokes carry high mortality and disability

§ OAC lowers the thromboembolic risk by 2/3

3Ruff C.T. et al. Lancet. 2014



Anticoagulants: The Cornerstone

§ DOACs (Direct Oral Anticoagulant) are first-line therapy in non-valvular AF

§ Warfarin
§ Narrow therapeutic window 
§ Numerous factors affecting maintenance dose (food and medications)
§ Needs close monitoring and dose adjustments
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DOACs

§ All DOAC better or non-inferior to warfarin for stroke prevention

§ All DOAC ↓ IC bleed

§ All DOAC except Apixaban ↑ GI bleed
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Key Information on DOACs

§ Renal function requires dose adjustment in most!

Dabigatran Rivaroxaban Apixaban Edoxaban
Dosing 150mg BID 20mg daily 5 mg BID 60mg daily

Reduced dosing 75mg BID
for CrCl 15-30mL

15mg daily 
for CrCl 15-50mL

2.5 mg BID
if 2/3 +: ≥80yo; 
≤ 60kg or Cr ≥1.5

30mg daily
for CrCl 15-50mL
or ≤ 60kg 

Mechanism of action Direct factor IIa 
(thombin) inhibitor

Direct factor Xa 
inhibitor

Direct factor Xa 
inhibitor

Direct factor Xa 
inhibitor

Food interactions none Needs to be taken 
with food

none none

Cutoff Cr Cl for use >30 >15 >15-30 >30

Antidote Idarucizumab Andexanet alfa
prothrombin complex concentrate (PCC)
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Special Scenarios in Anticoagulation

§ Warfarin should be used
§ Valvular AF (moderate to severe mitral stenosis)

§ H/o mechanical heart valve

§ Advanced renal failure and hemodialysis

§ Antiphospholipid syndrome 

§ When DOAC are cost prohibitive
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Medical Failure 
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High Rate of Recurrent Stroke despite OAC

9Dube, M-C. et al. Canadian Journal of Neurological Sciences. 2024.



Non-Adherence with OAC

Martinez C, et al. Thromb Haemost. 2015 Dec 22;115(1):31-9. 

~30% of NOAC patients stop taking any drug at 2 years
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DOAC à DOAC

12Lin et al. JAHA 2024. Seiffge et al. Ann Neurol 2020.    Romoli et al. Neurology 2025.

Strategy Effect on recurrence

Continue same DOAC baseline

Switch DOAC → DOAC ≈ no change, signal for ↑ bleeding

Switch DOAC → warfarin Worse (↑ stroke, ↑ ICH, ↑ mortality)

Add antiplatelet no clear benefit, ↑ bleeding



Bleeding Event
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Reversible 
cause?

Inadequate 
dosing?

Warfarin à 
DOAC LAAO

§ Major bleeding:
§ Intracranial hemorrhage 

§ Recurrent GI bleeding

§ High-risk substrates:
§ Cerebral amyloid angiopathy 

§ Frequent falls / frailty

§ Inability to take long term anticoagulation



Left Atrial Appendage (LAA) Closure Devices
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LAA Exclusion at the time of Surgery

152023 ACC/AHA/ACCP/HRS Guideline for the Diagnosis and Management of Atrial Fibrillation



AtriClip PRO-V (AtriCure)

AtriClip PRO-V IFU

§ >650,000 devices implanted globally
§ >10 y follow up clinical data (>20y for safety)
§ CE marked and FDA approval (only surgical device)

§ Median sternotomy/thoracotomy or thoracoscopic access
§ 97% successful left atrial appendage (LAA) exclusion

• No residual leak
• <1cm residual LAA neck
• No device migration or complication 
• No intracardiac thrombus, stroke/TIA

§ No nickel (titanium alloy)
§ Continuous dynamic closing pressure of the LAA as it atrophies
§ Leads to electrical isolation of LAA within minutes (less Afib)

§ Anticoagulation recommended for ≥ 2 months post
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LAA: Target for Device-Based Prevention

§ LAAO is an alternative for patients who are not good candidate for long-term 
anticoagulants (but can tolerate short term anticoagulation)

Candidates for LAA Occlusion
CHA₂DS₂-VASc ≥3   or   CHADS₂ score ≥2 
  AND rationale for alternate therapy:
§ Major bleeding episode or recurrent bleeding while on OAC
§ Poor adherence, difficulty to maintain in a therapeutic range
§ High fall risk, h/o falls
§ Recurrent ischemic stroke despite OAC (belt-suspender approach)
§ Occupation or lifestyle placing the patient at high risk of major bleeding secondary to 

trauma
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LAA Occlusion Procedure

§ Done in a cath lab / EP lab

§ ~1h procedure

§ General anesthesia à TEE guidance needed 

§ Femoral venous access à transseptal puncture

§ Heparin with ACT ~250

§ Intracardiac echo (ICE) imaging guidance 

ØAvoids need for GA 

Ø Can be done when TEE is not possible

Ø LAA measurements tend to be underestimated 
(requires pre-procedural imaging with CTA)
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Percutaneous LAAO

§ Overall safe procedure
§ Successful (>97%)
§ Low rate of complications:

• Bleeding 
• Pericardial effusion/tamponade ~1%
• Stroke <0.1%
• Device embolization 0.1%
• Death <0.1%
• Esophageal injury
• Other anesthesia related complications

19Watchman FDA Pannel Presentation - TCT 2016
NCDR Registry



LAA Morphology
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Wind Sock Type 
one dominant deep lobe of 

is the primary structure

Chicken Wing Type 
a sharp bend in the 

dominant lobe

Broccoli Type 
limited length with complex 

internal trabeculations. 



Watchman Device
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2005
PROTECT AF

2010
PREVAIL

2018 
PINNACLE FLX

500,000+
Patients treated

20 years
Clinical & Real-World Experience

10+
Clinical Trials

2015
FDA Approval

2020
FDA Approval

2023
FDA Approval

2024
Monotherapy Study

2023
HEAL-LAA
Post-Market Study

2002
PILOT

Kar, S., et al, Circulation, 2021.

WATCHMAN is the most studied, most implanted LAAC device in the world



Watchman FLX Pro Device

Watchman FLX IFU

§ Self-expanding nitinol frame with Polyethylene 
Terephthalate (PET)  that extends to 2/3rd of device

§ 2 rows of anchors 
§ 18 struts frame for increased conformability

§ Fits most anatomy
• 6 sizes (20-40mm)
• Full recapture and reposition
• >97% success rate 
• Very low adverse event rates (<1%)

§ May not work for very shallow LAA 
  or proximal lobes

§ MR Conditional device
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Watchman FLX Pro

Kar, S., et al, Circulation, 2021

§ HEMOCAOT technology (faster endothelization)
o Reduces devices related thrombus (~2-4% @ 12mo)
o Improved seal (90% Complete Seal at 12 mo)

§ Endothelization at 45 days*
o 96.2% off anticoagulation at 45 days
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Watchman NG – Pivotal Trial starting in 2026
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Amplatzer™ Amulet™ Device

Amplatzer Amulet IFU

§ Dual Seal technology
§ Self-expanding nitinol plug

• Lobe and disc, connected by a central waist
§ Can be used for all LAA shapes
§ 8 sizes (16 mm - 34 mm)

• 99% success rate
• 99% effective closure
• Recapturable and repositionable

§ Slightly higher peri-procedural complications (pericardial 
effusion) compared to Watchman FLX

§ MR conditional device

25



Amulet 360
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§ Veritas Trial presented in 2026



Steerable Delivery Catheters

27Amabile N et al. JSAI 2024



Post-LAAO Management

§ 3h of bedrest 
§ Same day discharge
§ No cardioversion for 30 days à risk of device embolization
§ Endocarditis prophylaxis for 6 months prior to dental work
§ Follow-up imaging at 30-45 days and 1y

0 - 45 days ** >45 days

Acceptable bleeding risk NOAC (warfarin) +/- ASA

Aspirin 81mgVery high bleeding risk NOAC alone

Bleeding episode on NOAC Apixaban 2.5 mg BID

Cerebral amyloid angiopathy Apixaban 2.5 mg BID n/a

Belt-suspender LAAO NOAC (warfarin) + ASA NOAC (warfarin)

** On TEE, if leak 1-3mm, patients remain on OAC until complete seal is documented
28

Ischemic stroke

Device-thrombus

Major Bleeding



Concurrent LAAO + PVI

§ AF ablation can be considered in patients who need an AF ablation
o Rhythm control is preferred in patient with systolic HF and most 

patients <70 years of age
o Ablation reduced mortality/hospitalization in HF, but no significant 

stroke reduction

§ OPTION trial demonstrated that post AF ablation
o Non-inferiority to continued anticoagulation
o Superiority for bleeding
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2025 SCAI/HRS guidelines

Goldsweig AM et al. JSCAI 2025 30



LAAO Patient Selection:  CHAMPION-AF

3,000 pts  |  141 sites  |  16 countries  |  Mean CHA₂DS₂-VASc 3.5  |  Mean HAS-BLED 1.3

68.9% paroxysmal AF  |  47.8% prior ablation  |  98.8% procedural success |  Effective closure at 4mo 98.6%

WATCHMAN FLX non-inferior to DOACs for stroke/CV death/SE at 3 years
Superior for non-procedural bleeding (10.9% vs 19.0%, P < 0.001)

Doshi SK, Kar S, et al. N Engl J Med. 2026

Primary Efficacy: Non-Inferiority MET (P < 0.001)
CV death + stroke + systemic embolism at 3 years

WATCHMAN FLX

5.7%

DOAC

4.8%

Difference

0.9%

95% CI

-0.8 to 2.6%

NI margin

4.8%
Note: More ischemic strokes in LAAO arm (45 vs 27) : 3.2% vs 2.0% — hemorrhagic stroke same for both 0.4%  

Primary Safety: Superiority ACHIEVED (P < 0.001)
Non-procedural bleeding at 3 years

WATCHMAN FLX

10.9%
DOAC

19.0%
P

<0.001
BUT: Overall ISTH major bleeding (incl. procedural): LAAO 83 vs 87 in DOAC— essentially equal
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*1-sided 97.5% Z upper confidence bound = 2.6%
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Intergroup difference

2.6%*

KM Event Rate ± 1.5 SE
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Primary Efficacy Endpoint
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KM Event Rate ± 1.5 SE; log-rank P value

No. at risk
LAAC 1499 1392 1349 1252
NOAC 1501 1330 1236 1093
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HR [95% CI]: 0.55 [0.45, 0.67]
P<0.001 (superiority)

*ISTH major and modified clinically relevant non-major
Doshi S, Kar S et al. N Engl J Med 2026



CHAMPION-AF: My Take-Away Points 
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ü  Watchman device continues to be safe and effective

ü  Low bleeding risk patients have a significant cumulative bleeding risk over time

ü  Small increase in ischemic stroke in the LAAO arm (~0.3%/year)

ü  Small peri-device leak (>0 to ≤3mm) were frequent = 20.3%

ü  DOAC post implant should remain the preferred regimen 

ü  LAAO can now be considered as a first-line alternative to DOAC therapy in select patients



CLOSURE-AF: Patient Selection Is Key
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CLOSURE-AF (High-Risk)

• 912 pts, single country trial
• Mean age 78 yrs
• Various devices, some older
• "physician directed best medical therapy”

• Mean CHA₂DS₂-VASc of 5.2
• Mean HAS-BLED of 3.0

• 80% discharged on DAPT
• 56% of implanted devices have an outdated 

safety profile (WM 2.5, Amulet, LAmbre)
• Procedural complications 6%

LAAO did NOT meet NI
HR 1.28 (95% CI: 1.01–1.62)

CHAMPION-AF (Lower-Risk)

• 3,000 pts, international trial
• Mean age 71.7 yrs
• Watchman FLX

• Mean CHA₂DS₂-VASc of 3.5
• Mean HAS-BLED of 1.3

• 85% discharged on DOAC
• Low procedural complications 1.1% 

LAAO met NI 
Non-procedural bleeding superiority 

Landmesser U et al. NEJM 2025  |  CHAMPION-AF: ACC 2026, March 28



Device for LAA Occlusion – Clinical trial resumed

Conformal Device (Conformal Medical)

- self-expanding cylindrical nitinol frame 
- covered with a polyurethane–carbonate matrix 
foam
- atraumatic distal end
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LAAOS -4 Trial

§ 4000 patients

§ 127 sites
§ H/o atrial fibrillation with a history of ischemic stroke or systemic embolism

§ CHA2DS2-VASc stroke risk score of ≥ 4
§ Randomized to watchman + DOAC  vs DOAC alone
§ Evaluate if LAAO will help reduce recurrent ischemic stroke
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Take Home Points

1. AF-related stroke can be significantly lowered with OAC

2. DOACs are the mainstay therapy

3. 90% of thrombus comes from the LAA, making it a target for stroke reduction

4. LAA occlusion offers non-pharmacologic alternative for select patients

5. Consideration as first line therapy in select patients (CHAMPION AF)

6. LAAO can be considered in addition to anticoagulation for failed medical therapy
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