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Prevalence of atrial fibrillation stratified by age and
sex in published studies since 1991

Hanon O et al. Archives of Cardiovasc Dis 2013;106:303—23

70% of AF patients are aged 

75 years or above 



Risk of atrial fibrillation-related stroke according to age

Hanon O et al. Archives of Cardiovasc Dis 2013;106:303—23
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Erin M et al. J Am Heart Assoc 2018;7:e006502

Atrial fibrillation and Cause-Specific Risk of 
Pulmonary Embolism

Incident events of AF, IS, and PE during follow-up were recorded



Erin M et al. J Am Heart Assoc 2018;7:e006502
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Atrial fibrillation and Cause-Specific Risk of 
Pulmonary Embolism

Among 29 782 study participants, 2067 (6.9%) developed AF



Morella P et al. Aging Clinical and Experimental Research 2018

In elderly pts with PE, the prevalence of FA was doubled, in the 
absence of DVT, and it is associated with a more severe PE in 

the absence than in the presence of DVT. 

In the absence of DVT, FA should be considered as cause of PE.
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The global prevalence of dementia (for those aged ≥60 years): 
A systematic review and metaanalysis

Prince M et al. Alzheimer's & Dementia 2013:9(1):63-75.e2

2010: 35.6 million 

people lived with 

dementia worldwide 

These numbers are 

expected to almost 

double every 20 

years, to 65.7 

million in 2030 and 

115.4 million in 

2050.



Risk factors for Dementia



Patients with AF fibrillation are at higher risk 
for cognitive impairment and dementia

Patients with 

overt stoke

Patients with 

silent stroke

Patients 

without stroke



The incidence of dementia by the patient’s AF status 
There is a significant increase in dementia in general and in all subtypes in patients with AF

Bunch T et al. Heart Rhythm 2010;7:433– 437

A total of 37,025 consecutive patients 

from the large ongoing prospective 

Intermountain Heart Collaborative Study 

database were prospectively evaluated 

and followed up for a mean of 5 years for 

the development of AF and dementia. 



Kalantarian S et al. Ann Int Med 2013;158:338– 46

Atrial Fibrillation and  cognitive impairment          

independent of stroke

40% increased risk of cognitive impairment in pts with AF and without stroke



Singh-Manoux A et al. Eur Heart J 2017;38:2612–2618 

Decline in the global cognitive is accelerated AF pts 

independently from stroke or CHD

From the Whitehall II study, N= 10 308 at study recruitment in 1985. A battery of cognitive tests was

administered four times (1997–2013) to 7428 participants (414 cases of AF).



Decline in the global cognitive is accelerated AF pts 

independently from stroke or CHD

In multistate models, AF was associated with a 6.22 times increased risk of stroke and its association with

dementia was not fully explained by stroke as demonstrated by the increased risk of dementia in those free of

stroke

Singh-Manoux A et al. Eur Heart J 2017;38:2612–2618 



Pathophysiology of AF-induced cognitive impairment



Brain magnetic resonance images of a 55-year-old man with paroxysmal atrial fibrillation without other risk 

factors: axial fluid-attenuated inversion recovery sequences demonstrate multiple small hyperintense lesions 

at the subcortical level in both hemispheres. Clusters (arrows) of small lesions are visible in the left frontal 

and temporo- parietal regions (A), in the left frontal lobe (B), and in the right frontal lobe (C).

Gaita F et al. JACC  2013;62(21):1990-7

Brain MRIs reveal evidence of silent cerebral infarcts in 

patients with AF



Double Risk of Silent Cerebral Infarctions in AF patients: A 

Systematic Review and Meta-analysis

Kalantarian Set al. Ann Intern Med. 2014;161(9):650–8

Atrial fibrillation is associated with more than a 2-fold increase in the odds for SCI.



Low/high (<50/>90 bpm) predicts dementia in cognitively impaired 

elderly subjects with AF: role of ventricular rate response

Cacciatore F et al., Dement Geriatr Cogn Disord 2012



Atrial fibrillation in stroke-free and dementia-free patients is 

associated with memory impairment and hippocampal atrophy

Knecht S et al. Eur Heart J 2008;29:2125-32

Other studies indicate that hippocampal atrophy observed in AF

patients may be mediated by altered cerebral perfusion due to

irregular R-R intervals, abnormal or rapid heart rate, and reduced

blood pressure caused by AF, since the hippocampus is one of the

most perfusion-sensitive structures of the brain



Atrial fibrillation is associated with reduced brain volume and 

cognitive function independent of cerebral infarcts

Stefansdottir H et al.Stroke 2013;44:1020-25

Of the brain tissue volumes, AF was associated with lower volume of gray and white matter (p<0.001 and 

p=0.008 respectively) but not of white matter hyperintesities (p=0.49)

Cross-sectional analysis on 4251 non-

demented participants (mean age 76 ±

5 years) in the population-based AGES-

Reykjavik Study. 330 participants had 

AF.



Atrial fibrillation is associated with decreased total cerebral blood 

flow and brain perfusion detected by phase contrast MRI

Gardarsdottir M et al. Europace 2018;20:1252-58



Different mechanisms through which atrial fibrillation may 

contribute to cognitive impairment

Dagres et al. Europace 2018;20:1399–1400



Physician who takes care of AF patients should be able 

to detect cognitive impairment

Dagres et al. Europace 2018;20:1399–1400

Cardiologists and arrhythmia specialists are 

frequently not familiar with these issues



THERAPY



Recommendations – Colored Hearts Scheme

Dagres et al. Europace 2018;20:1399–1400



Oral Anticoagulation and dementia

Friberg et al. Eur Heart J 2018;39:453–60 
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Retrospective registry study of 444 106 patients with hospital diagnosis of AF and no dementia in Sweden between 2006-2014.

OAC treatment had 29% lower risk of 

dementia than patients without OAC 

treatment at baseline

OAC patients had 48% lower

risk of dementia than non-

OAC patients



Anticoagulation



Anticoagulation for prevention of cognitive 
decline

• Why not “green heart”?

• Not proven in large randomized clinical trials (yet)



Long-term incident dementia events in 5254 patients 

with AF compared by DOACs and warfarin treatment

Dementia occurred more frequently in

patients taking Warfarin (mean follow-up

243 days), although statistical significance

was noticed, the importance of such an

association is unclear (0.7% vs 0.3% of

the patients taking DOAC [p . 0.03].

Only prospective studies can produce

conclusive evidence. No difference in rate

of dementia was observed comparing one

DOAC with another (apixaban 0.2%,

rivaroxaban 0.4%, dabigatran 0%, p .

0.36).

Jacobs V et al. Am J Cardiol 2016;118:210–14 



Novel oral anticoagulants vs. Vitamin K 
antagonists



Time outside of therapeutic range in AF patients is associated

with long-term risk of dementia 

Jacobs V et al. Heart Rhythm 2014;11:2206–13 
2605 pts age: 73.7±10.8 years, median follow-up: 4.0 years (maximum 9.9 years)

Event-free survival estimates for dementia incidence among categories of percent time in the therapeutic range.



Quality of anticoagulation with Vitamin K 
inhibitors



Ongoing Trials


