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AF- stroke
• AF stroke

15-20 % of all ischemic stroke

Higher severity
Large lesion


May need anticoagulation



Risk of cardioembolism in AF patients
• Biochemical factors

• Hypercoagulable state matters CE 

Medicine: October 2018 - Volume 97 - Issue 43 - p 
e12622

PLoS One. 2014; 9(1): e86

1. D-dimer higher in those with 
cardioembolic stroke than other 
mechanisms

2. D-dimer level well correlates 
with the risk of stroke stratified by 
CHADS2 or CHADSVASC score.



Obstacles of Long term anticoagulation
• Bleeding

• Non-compliance
• Drug interaction
• Side effects

• Concerns of elderly

• Limited use in CKD

• Residual stroke risk (2-5% annually)



Bleeding issues in Asians

Stroke / SEE

Higher risk of stroke/Systemic 
embolism in Asians

Higher risk of Bleeding in Asians  especially ICH



Why different ?

Presence of CMB
-disruption of BBB
-high risk of cerebral hemorrhage.

Higher incidence of small vessel disease
15-20% of AF-stroke is lacunar infarction 

Another marker of small vessel disease  CMB



CMB and risk of ICH (Asians) 

Higher risk of future cerebral hemorrhage when an Asian shows Cerebral 
microbleeds
Also a slight increase in the risk of ischemic stroke 



PLoS One. 2020; 15(9): e0238456. 

Use of antithrombotics more associated with
Presence of Lobar CMBs

Use of warfarin more associated with 
increase in number of CMBs



Higher mortality in those with mixed 
CMB or lobar CMB



Concerns of elderly
• Combined neuro-degenerative diseases

Higher risk of fracture in elderly patients

Higher risk of fracture in those with 
Parkinson’s disease

Schini et al. Bone 2020



Falls after ischemic stroke 

Post stroke falls associated with moderate 
neurological deficit

May need caution for further traumatic 
ICH

Especially those under anticoagulation

BMC Geriatrics volume 19, Article number: 373 (2019)



Short-term cessation of NOAC
• Cessation of NOAC after fracture

• May cause paradoxical prothrombotic state

Ann Neurol 2021 Mar;89(3):444-458.

Short term after cessation is associated 
with more severe stroke and larger 
vessel occlusionThrombus formation larger 

after short term cessation 



Cessation of anticoagulation
• Other many procedures among elderly

 Still a considerable portion of patients with NOAC do discontinue use of NOAC 
inappropriately and have stroke



physical factors associated with CE
• Number of lobes 

• Usually 2 lobes
• Increased number of lobes associated with increased risk of thrombus

• Morphology

Risk of CE differs according to the shape of LAA



LAA morphology
• Mean LAA contraction velocity 

• lower in paƟents with LAA thrombus versus those without (10 +/− 4 vs. 22 ± 7 
cm/s, p < 0.001), 

• lower in those with AF and a history of stroke or transient ischemic attack than 
in those without (11 +/− 3 vs. 15 +/− 6 cm/s, P = 0.008).

• LAA flow velocity 
• Lower in patients with stroke (36 ± 19 vs 55 ± 20 cm/s, p <0.001).

• LAA orifice area
• Patients with stroke were found to have a larger LAA orifice area



Devices occluding the LAA



Watchman

• A catheter-delivered heart implant designed to close the left atrial appendage 
(LAA)

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



PROTECT AF trial
• PROTECT AF trial

• 707 patients with NVAF (> 18 yrs old)
• CHADS2 risk score >/= 1
• LAAO by Watchman device vs warfarin (2:1)
• Non inferiority trial design

• Posterior probability > 95%
• 4 yr follow-up
• Primary outcome: 

• stroke, systemic embolism, cardiovascular and unexplained death

Both non-inferiority and superiority 

JAMA.  2014;312(19):1988-1998

Device arm
-aspirin + warfarin       -45d
-aspirin + clopidogrel   -6m
-aspirin 

Superiority in mortality



PRTECT AF trial 

LAAO decreased risk of 
cerebral hemorrhage
- Unfortunately not much 

data with patients with 
stroke

- Comparative was 
warfarin

View from Neurologist



PREVAIL study
• PREVAIL trial

• 407 patients 
• CHADS2 score >2 
• LAAO with WATCHMAN vs. warfarin (2:1)
• Follow up: 18 months
• Primary outcome: 

• hemorrhagic or ischemic stroke, SE, and cardiovascular/unexplained death.
• Rate of stroke or SE 7 days after randomization (Late-ischemic primary 

efficacy endpoint)

J Am Coll Cardiol. 2014 Jul, 64 (1) 1–12



• View from neurologist

More elderly patients and with more stroke history
But only had 1 case of Hemorrhagic stroke

May be patients with low hemorrhagic risk or too short follow-up



Long term f/u data from PREVAIL and PROTECT AF

Benefit of LAAO
- Reduce the risk of hemorrhagic stroke

- Reduce CV and unexplained death



EWOLUTION trial 
• Prospective multicenter registry data (1025 patients from 47 centers)
• CHA2DS2-VASc score was 4.5 ± 1.6

Who may more benefit from LAAO?
-those at both high risk of ischemic stroke and ICH (with prior stroke)
-those who should use warfarin instead of NOAC  (with ESRD)



technique may reduce complications

Minimalist approach with 
lambre device Using various imaging modalities



Still remaining question
• Who may more benefit from LAAO?

• Those with at high risk of ICH (when anticoagulated)
• With a previous ICH
• With multiple microbleeds, especially cortical
• Cerebral amyloid angiopathy

• Those who should use warfarin
• With CKD – ESRD 
• Patients with ESRD also has more CMBs

• May be those with high risk of 
• Frequent falls - parkinsonism, moderate deficit after stroke
• Discontinuation of NOAC 

• But may need more data in a specific high risk group


