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Stroke 
Prevention in 
AF: The 
Present

• Oral anticoagulants can prevent >65% 
of strokes in individuals with AF

• Limited by 30-50% permanent discontinuation 
by 2-3 years

• Medication often stopped due to minor bleeding

• Additional stroke prevention through 
BP reduction and treatment of other 
CV conditions

• Emerging evidence that rhythm control 
may further reduce stroke risk



Stroke 
Prevention in 
AF: The 
Future?

• 1. New approaches to stroke prevention with less 
bleeding 

• New OAC drugs with less bleeding and greater 
persistence OAC (fXIa inhibitors)

• LAA closure Devices (CLOSURE-AF, CHAMPION, 
AMULET)

• 2. Rhythm control and risk factor clinical trials

• EAST-HIGH, EAST-STROKE, OCEAN, etc.

• RASTA

• 3. Combination stroke-prevention therapy in the 
highest risk individuals

• LAA closure, carotid filters

• ELAPSE, LAAOS-4, Intercept



Reasons why 
DOAC does 
not prevent 
all strokes

• Temporary and permanent discontinuation 
• Permanent discontinuation remains 30-50% at 

2-3 years

• 25% of all patients interrupt DOAC for 
surgery/procedures within 2 years (RELY)

• Compliance/adherence
• Must take all dose, as directed (e.g. with food), 

at indicated dose

• Some strokes not prevented by DOAC (e.g. 
lacunar infarcts, atheroemboli)
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AF: atrial fibrillation; CHA2DS2VASc: congestive heart failure, hypertension, age ≥75 (doubled), diabetes, stroke (doubled), vascular disease, age 65 to 
74 years and sex category (female); DOAC: direct oral anticoagulation; OAC: oral anticoagulant; INR: international normalized ratio; NOAC: novel oral 
anticoagulant; NVAF: non valvular AF; VKA: vitamin K antagonist. Martinez C et al. Thromb Haemost. 2015;115(1):31-39. doi:10.1160/TH15-04-0350.

Despite NOAC Adoption and Ability to Switch NOACs, 
Adherence to Anticoagulation Remains a Challenge

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

0

20

40

60

80

100

0.0 0.5 1.0 1.5 2.0

P
ro

p
o

rt
io

n
 o

f 
p

a
ti

e
n

ts
 o

n
 

tr
e

a
tm

e
n

t 
(%

)

NOAC VKA

Years since start of treatment

NOAC 914 651 342 139 41

VKA 12307 8453 5762 3915 2506

US Perspective:

Total AF Population

5 Million Patients

NVAF (95%)

4.75 Million Patients

CHA2DS2VASc ≥2 (75%)

3.56 Million Patients

OAC Intolerant (35%)

1.25 Million Patients
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RESIDUAL RISK Ischemic Stroke/SE on DOAC
Persistent and Permanent AF 

N=54,857, COMBINE-AF Meta-Analysis
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25% of all AF patients have persistent/permanent AF 

and CHA2DS2-VASc score of ≥4

Their residual stroke risk is about 2% per year

LB Johnson, JAHA 2024
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Persistent or permanent AF (n=54,857) 

CHA2DS2-VASc score     

2 (n=7,978) 0.61 (0.50-0.74) 0.46 (0.32-0.66) 0.62 (0.46-0.84) 0.91 (0.62-1.33) 

3 (n=13,062) 1.06 (0.95-1.19) 0.94 (0.78-1.14) 0.95 (0.78-1.15) 1.52 (1.23-1.88) 

4 (n=14,169) 1.51 (1.38-1.66) 1.65 (1.43-1.90) 1.29 (1.10-1.50) 1.69 (1.39-2.06) 

5 (n=10,682) 2.04 (1.86-2.23) 2.13 (1.85-2.46) 1.72 (1.48-2.01) 2.55 (2.11-3.09) 

6 (n=5,773) 2.71 (2.43-3.02) 2.35 (1.95-2.83) 2.43 (2.03-2.90) 4.17 (3.39-5.15) 

7 (n=2,420) 2.90 (2.46-3.02) 2.63 (2.00-3.45) 2.70 (2.07-3.51) 4.06 (2.89-5.71) 
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Stroke risk very high in AF patients with prior stroke
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Both Groups had
Median CHADS-
VASc
Score of 5 (4-6)

DJ Seiffge; Ann of Neurology 2020





Combination Medical and Mechanical Therapy



LAAOS-3: Stroke or Systemic Embolism

Time since surgery(months)
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LAA Occlusion

No LAA Occlusion

# at Risk

LAA Occlusion

No LAA Occlusion

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

RP Whitlock, 
NEJM 2021



Circulation 2023
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Rationale for LAAOS-4: Overview of Key Points

1. About 25% of all AF patients have non-paroxysmal AF and CHA2DS2-VASc 
score of ≥ 4

2. Their residual stroke risk is 2.0% per year; approximately 10% at 5 years

3. Based on LAAOS-3, LAAO with Watchman-FLX is likely to reduce this risk by 
30-40%
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LAAOS-4 Design

4000 AF participants 
(Persist/Perm)*

On OAC
High stroke risk

(CHA2DS2-VASc≥4)

OAC
+

WATCHMAN FLX

OAC

Follow up every 6 
months 

Primary outcome  
ischemic stroke or SE 

Event-driven 

R

Two and a half years enrolment        Three years further follow up (event driven) 
Patients in both groups remain on OAC throughout.

*paroxysmal if prior 
stroke or SE
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