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Introduction
Recent estimates indicate atrial fibrillation (AF) prevalence 

to be at epidemic levels, with further accelerated disease growth 
anticipated.  Based upon a review from the Global Burden of Disease 
study,1 it is estimated that the worldwide prevalence of AF is 596.2 
and 373.1 per 100,000 men and women, respectively.  In developed 
regions of the world, such as North America, the prevalence increases 
considerably: 925.7 and 520.8 per 100,000 men and women, 
respectively.  The reasons for these high numbers are multifactorial 
and include an aging population and an increase in prevalence of AF 
risk factors such as obesity and hypertension.  Incidence estimates 
from the Framingham study, 13.4/1000 for men and 8.6/1000 for 
women, suggest no coming relief from this growing tide.2  Over the 
past 50 years, the incidence for men and women has increased by 
roughly 350 percent. Some effects of atrial fibrillation have been well 
described such as increased risk of stroke, heart failure and mortality.  
Dementia is an emerging novel morbidity.

Dementia represents an extreme on the cognitive decline 
spectra and is defined as a severe deficit of multiple domains of 
higher central nervous function (e.g. memory, cognition, apraxia, 
organization, speech, activities of daily living).  In its most advanced 
stages, dementia is characterized by severe memory loss, difficulty 
with activities of daily living to include eating and speaking, loss of 

ambulation and bowel and bladder incontinence.3 Hypertension, 
coronary artery disease, congestive heart failure, diabetes, and 
advanced age are each independently associated with AF and with 
dementia.  The prevalence of dementia is estimated at 5 – 10 % in 
those aged 65 years or more, and doubles every five years after age of 
65.  The incidence increases with age as well, progressing from 0.1% at 
age 60-64 to >8% at age 95.4  Alzheimer’s disease (AD) and vascular 
dementia (VaD) comprise a large majority of dementia subtypes in 
adults over the age of 65.  Considerable latency is present in AD, 
where brain imaging and CSF analysis may reveal elevated Amyloid 
β-protein (AβP) levels and plaques 20 years before clinically apparent 
dementia.5 While specific etiologies are implicated in AD and 
VaD, anatomic pathology studies demonstrate that cerebrovascular 
insults and degenerative findings coexist in the majority cases.6  
The precise impact of cerebral infarction and secondary cognitive 
decline is difficult to predict, and is dependent on size, number and 
location of strokes.7  Therapies aimed at disease regression have 
been disappointing,8 resulting in increased interest in prevention 
by addressing modifiable risk factors: hypertension, diabetes, diet, 
hyperlipidemia, obesity and vascular insults, particularly earlier in 
life.  Vascular insults include stroke, perhaps the most feared progeny 
of AF. 

In 1997, Ott et al reported the association of atrial fibrillation with 
dementia in a population-based study comprised of 7983 residents 
of a suburb of Rotterdam, Netherlands.9 Since that time, additional 
studies have indicated a similar risk, although causality remains a 
challenge to conclusively demonstrate.  Several mechanisms have 
been proposed to explain the association between AF and dementia 
(see figure 1).  The association of stroke and vascular disease with 
dementia has been recognized for more than 25 years. Here, the 
causation is simple to conceptualize: local neuron death leads to 
loss of function.  Dementia results when brain centers responsible 

www.jafib.com Feb-Mar 2016| Volume 8| Issue 5

Abstract
Emerging evidence suggests a link between atrial fibrillation and subsequent development of dementia.  While a majority of risk can be 

attributed to cardioembolic stroke secondary to atrial fibrillation, additional risk is apparent, and may be driven by vascular inflammation 
and changes in cerebral perfusion.  Medical therapies including anticoagulation, statin therapy, and angiotensin-renin-aldosterone axis 
antagonists may reduce dementia risk.  Procedural therapies such as atrial fibrillation catheter ablation and left atrial appendage closure 
may also prove to be important mediators of acute and long-term risk.  In this paper, we review the data supporting a link between atrial 
fibrillation and dementia syndromes, pathophysiologic mechanisms and the potential roles of medical and procedural therapies at reducing 
such risk.   
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for cognition, memory or processing lose function.  Given the causal 
association between AF and cardioembolic stroke, a clear association 
of dementia and AF-associated silent and manifest stroke is not 
surprising. However, AF has also been associated with dementia 
in the absence of manifest or silent stroke.10 In these instances, 
other mechanisms including altered cerebral perfusion and vascular 
inflammation have been proposed to explain the association between 
AF and dementia, particularly AD.11  In this review, we will attempt 
to summarize the current evidence supporting an association between 
AF and dementia, both with and without stroke as a mediator, and 
the effect of medical and procedural AF therapies on reducing 
associated risks. 
Are Atrial Fibrillation and Cognitive Decline /Dementia 
Associated?

Two recent meta-analyses have been published compiling the 
prospective and cross sectional studies examining atrial fibrillation 
and cognitive decline or dementia.  Kalantarian et al. compiled 14 
studies (85,414 patients), 9 of them prospective (74,358 patients) 
and demonstrated a weighted hazard ratio (HR) of 1.4 suggesting a 
modest association between AF and cognitive decline or dementia.12  
The HR was similar when looking at the 8 studies specifically 
assessing risk of dementia (HR 1.38) or cognitive decline (HR 1.5).  
The association was much stronger after a history of stroke, with a 
HR of 2.7 compared to a HR of 1.34 when comparing cognitive 
decline independent of stroke history.  Santangeli et al. performed a 
similar meta-analysis limited only to prospective studies, which were 
identical to the 9 prospective studies examined by Kalantarian et al, 
with the inclusion of a 10th study which did not report an adjusted 
HR for baseline abnormalities between the comparator groups.13  
The HR of dementia/cognitive decline from these 10 prospective 
studies was 1.42 (see figure 2).  Following the publication of these 
meta-analyses, Rusanen et al. have provided another important 
contribution in the work assessing possible associations. By 
assessing 1510 respondents among 2000 patients randomly invited 
to participate from four previous longitudinal population cohort 
studies, the authors were able to determine relative risk of dementia 
with AF diagnosed in mid-life compared to that diagnosed in late 
life.14  The AF association with dementia was only present in the 
late life AF cohort.  AF diagnosed in mid-life, quite surprisingly, 
did not predict later development of dementia.  This finding is in 
contrast to subgroup analyses in the large prospective study by Bunch 
et al. where the highest association of AF with dementia was in the 

age group < 70yrs age, and the most commonly associated dementia 
type was Alzheimer’s dementia.15  A possible troubling explanation 
for the lack of association between AF diagnosed in mid-life with 
dementia reported by Rusanen et al. is the higher mortality rate 
noted in the Bunch cohort for younger patients developing AD or 
vascular dementia (HR 2.1 for both).  Thus, attrition may reasonably 
be expected to diminish any possible association seen in the long-
term follow up by Rusanen et al. Overall, the preponderance of the 
literature supports an increased risk of dementia or cognitive decline 
in patients with AF, with a HR of roughly 1.4, and which appears to 
be significantly higher in presence of stroke.  
AF Associated Cognitive Decline/Dementia in The Presence 
of Stroke

The relationship of stroke and cognitive decline has been defined 
in much the same way as that of atrial fibrillation and dementia: 
case control series and longitudinal patient population studies.  The 
population studies are most often derived from patients hospitalized 
with stroke, such as the ASPIRE-S cohort of 256 post-stroke 
patients.  This study demonstrated a prevalence of mild to moderate 
cognitive decline of 41% at 6 months following stroke in a cohort that 
was considered functionally normal prior to stroke event.16  When a 
longer view is taken, the cumulative incidence of dementia 25 years 
post-stroke was estimated at 48%.17 A comprehensive meta-analysis 
of 30 studies of stroke related dementia revealed that post-stroke 
dementia prevalence is 20.3 % in hospital based studies and 7.4% 
in population based studies in the first year of follow up, excluding 
patients with pre-stroke dementia.7 A nested case control study from 
the Framingham cohort revealed a HR of 2.4 for development of 
post-stroke dementia, even after adjustment for age, AF and DM.  
The HR was slightly higher with patients < 80 years old (HR 
2.6).18  A similar risk of 2.5 was noted in 10-year follow up from the 
Rochester Study.17

While a relationship between AF and stroke is clear, it is interesting 
that evidence indicates a link between AF and cognitive decline and 
dementia independent of stroke.  In a pooled analysis of 7 studies, AF 

Figure 1:

AF and dementia share common risk factors.  Additional mechanisms 
(horizontal arrows) might explain risk noted beyond that associated 
with coronary artery disease, heart failure, hypertension, diabetes 
and age

Figure 2:

Reproduced with permission from the publisher.13 Forest plot 
showing the individual and pooled adjusted hazard ratios (HR) of 
dementia in patients with and without AF.  Square boxes denote 
HR, dimension of each square box denotes weight of random effect 
analysis, and horizontal lines represent 95% confidence interval.  
Note, Rastas et al, did not report adjusted HR
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was associated with an OR of 1.64 for development of dementia in 
absence of stroke.19  Similarly, patients with AF were noted to have a 
lower mini mental status exam score compared to a matched cohort 
without AF.20  While AF was independently associated with pre 
and post stroke dementia, AF was also associated with more silent 
strokes seen on imaging, number and severity of stroke and recurrent 
stroke.11, 21  In a review of brain magnetic resonance (MR) imaging, 
roughly 1/4th of patients with AF were noted to have silent cerebral 
infarction.22 As a result, these features confound analysis.  Chen 
et al described the importance of subclinical infarcts in predicting 
cognitive decline secondary to AF.  In a study of 935 patients from 
the ARIC study without AF followed for 10.6 years, only patients 
with AF and subclinical infarcts on MRI imaging demonstrated 
higher rate of cognitive decline compared to the control cohort.21  In 
conclusion, the association between stroke and subsequent dementia 
appears to be fairly robust and provides a strong causal link between 
AF and dementia. 
Association between AF and Dementia in the Absence of 
Stroke
AF and Cerebral Perfusion  

Because an increased risk of dementia/cognitive decline has been 
demonstrated in the absence of stroke, alterations in cardiac output 
have been theorized to provide an alternative mechanism by which 
AF might predispose to neurologic degeneration.8, 23, 24 Analysis of 
roughly 1000 Framingham cohort patients undergoing cardiac MRIs 
and followed for a mean of 7.7 years demonstrated a HR of 1.7 for 
development of dementia in patients with a cardiac index (CI) of 
<2.5L/min/m2.  CI remained significantly associated with dementia 
in patients without prevalent coronary artery disease or AF, suggesting 
an independent mechanism.25  The underlying etiology behind this 
premise lies in the critical importance of unfettered cerebral perfusion 
to overall brain function.  Local neural activation leads to increased 
local cerebral blood flow, in a manner akin to capillary recruitment 
dependent autoregulation seen in skeletal muscle.26 It has been 
noted that white matter hyperintensities, lacunar infarcts and medial 
temporal lobe atrophy are found more frequently in patients with 
reduced CI.8, 27  Medial temporal lobe atrophy and reduced metabolic 
activity is associated with mild cognitive decline, a precursor for 
AD.28  From a cellular level, chronically reduced cerebral perfusion is 
associated with local acidosis and increase in oxidative balance.  These 
features lead to dysregulation of tau protein, ultimately leading to 
hyperphosphorylation and development of tau oligomers and, later, 
neurofibrillary tangles.29 Chronic hypoxia is also associated with 
alteration in blood brain barrier permeability.  Reduced clearance of 
AβP25 with secondary development of AβP plaques, secondary to a 
dysfunctional blood brain barrier is postulated as a primary etiologic 
mechanism for the development of AD.30  Tau protein neurofibrillary 
tangles compromise the second major histopathologic finding of 
AD.  Thus, it comes as little surprise that reduced cardiac index has 
been linked to dementia and AD in cross sectional study. Atrial 
fibrillation has been postulated to impose additional demands on 
the autoregulation process via direct loss of cardiac output from lack 
of atrial contribution to systole and from variability in RR intervals 
with resultant changes in ventricular loading and electromechanical 
coupling.   As such, AF may act to independently worsen cerebral 
hypoperfusion injury, especially in the elderly, where cerebral 
autoregulation might already be impaired.  

There are a few studies available that have directly measured 
of cerebral perfusion in presence or absence of AF.  Alosco et al 
performed thorough cognitive evaluation and middle cerebral artery 
Doppler evaluation on a cohort of 186 heart failure patients, of 
whom roughly 1/3rd had AF.31  They found that the AF patients 
had lower cognitive testing scores in all domains assessed (global, 
executive function, memory, language) despite similar left ventricle 
ejection fraction (LVEF) (35-40%) and beta-blocker use.  They 
noted that the cerebral blood flow velocity, as a surrogate for global 
cerebral perfusion, was significantly lower in the heart failure + AF 
cohort when compared to the heart failure without AF cohort.  This 
relationship remained after adjustment for confounding variables and 
does provide support for abnormal cerebral perfusion in AF patients, 
although perhaps more readily identifiable in those with significant 
impairment to cerebral perfusion reserve i.e. systolic heart failure.  

A second, cross sectional study of 952 healthy men from Sweden 
demonstrated that AF was associated with subcortical frontal lobe 
and executive functional decline, independent of stroke, hypertension 
or diabetes; however, treatment with digoxin in the AF cohort (n=44) 
mitigated the increased risk.32 It is plausible that these findings 
might be reflective of reduced RR variability in AF following digoxin 
treatment, which would further support the role of cerebral perfusion 
derived insults in AF as a possible mechanism for secondary cognitive 
decline/dementia.  Perhaps the most robust data comes from a 10 
year prospective study originally designed to study the impact of 
ventricular rate on the progression of cognitive decline in patients 
with baseline mild cognitive impairment.33  Among 358 patients 
(mean age 74), 44 developed AF.  Ventricular rate was assessed as 
moderate (between 50 and 90) or low/high (lower than 50 or higher 
than 90).  While AF was associated with progression of cognitive 
decline, it was more dramatically linked with low/high ventricular 
rate, with a HR of 7.7.  This data would suggest that any significant 
deviation away from the normal heart rate where optimal diastolic 
and systolic loading would occur might be sufficient to perturb 
cardiac output and illicit chronic hypoxia and deterioration.  

 A sub-study from the AFFIRM trial,34 however, demonstrated 
findings that contradict a perfusion model of atrial fibrillation induced 
cognitive decline.35   In a study of 245 patients randomly selected 
to undergo MMSE periodically through the trial, no difference 
was found in the rhythm control arm vs. the rate control arm when 
analyzed by treatment intention or adjusted for actual rhythm.  
Although power may have been lacking to detect a difference in 
MMSE results associated with rhythm vs. rate control, the AFFIRM 

Figure 3:

One day prior (panel A) and one day post -procedure (panels B and 
C) after atrial fibrillation ablation with a multi-electrode phased 
radiofrequency catheter. Panels B and C demonstrate three new 
punctate foci of diffusion restriction within the left occipital lobe 
without associated FLAIR hyperintensity. These foci are most in 
keeping with acute small vessel infarctions, likely associated with 
atrial fibrillation catheter ablation
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risk prediction algorithm recommended by US and European 
guidelines is the CHA2DS2-VASc tool, which assigns points for 
congestive heart failure, hypertension, age, diabetes, stroke or TIA, 
vascular disease, or female gender.41  Generally, it is recommended to 
anticoagulate any patient who is not determined to be low risk for 
thromboembolism, as defined by a score of 2 or greater.41

Because the strongest association of dementia with AF is mediated 
by stroke, the benefit of anticoagulation therapy to prevent subsequent 
dementia has been explored.  Jacobs, et. al., reviewed dementia risk 
based upon time in therapeutic range from a 2600 patient cohort 
derived from the large Intermountain Heart Cohort.42  Roughly 70% 
of the cohort had a CHADS2 score of ≥ 2 and equal representation 
of genders was present.  When divided into quartiles of time in 
therapeutic range (i.e. <25%, 26-50% and 51-75%) and compared to 
the cohort demonstrating >75% time in therapeutic range, a linear 
relationship of risk of dementia was demonstrated with HRs of 5.3, 
4.1, and 2.6, respectively.  The increased risk of dementia was 1.7-
1.8% for every percentage point increase in time out of range, high or 
low. However, the risk associated with time out of therapeutic range 
was present only in those patients < 80 years of age.  These findings 
complement the noted higher risk of AF related dementia in patients 
< 70yrs of age by Bunch et. al.15  
Novel Oral Anticoagulant Therapies

Assessment of dementia incidence following wider adoption of 
novel oral anticoagulation (NOAC) agents should further clarify the 
role of anticoagulation in development of dementia.   Compared with 
warfarin therapy, several agents are now available which demonstrate 
at least non inferiority for stroke prevention compared to warfarin 
with similar or improved safety profiles.43  These drugs have not 
been studied specifically for impact on long term cognition.  A prior 
study demonstrated an additive benefit of direct thrombin inhibition 
using nautrally occuring hirudin combined with donepezil in AD 
patients.44  The benefits were noted to dissipate during washout of the 
hirudin.  Thrombin upregulation has been demonstrated in patient’s 
with AD, and thrombin inhibition has been shown to reduce CNS 
inflammation in animal models.45 Such data has not been presented 
with Factor Xa, thus dabigatran may be an attractive agent for future 
study.  Presently, however, insufficient data is available to comment 
definitively on the role of NOAC agents in reducing risk of dementia.
Statin Therapy

Statin therapy exerts pleiotropic effects predominantly modulating 
vascular inflammation and reduced oxidative stress.46  The impact of 
statin therapy on dementia rate is informative in assessing the role 
of vascular inflammation on AF associated dementia.47  In a large 
review of a national database of more than 50,000 Taiwanese patients, 
the use of a statin was associated with a small reduction in risk of 
non-vascular type dementia.48  This study was limited secondary to 
increased rates of warfarin, aspirin and clopidogrel use in the statin 
treated arm.  A small study assessing atorvastatin and ezetimibe 
therapy in patients with AF showed improvement in measures of 
cognition and better preservation of medial temporal lobe size.49  
Similar results were noted in a second, small study of 34 patients 
again treated with combination atorvastatin and ezetimibe.  In this 
study (mean age of 73), markers of inflammation were reduced and 
measures of cognition were improved after 1 year of treatment with 
the combination therapy.50  The seemingly positive effects of statin 
based therapy on brain function, volume and dementia progression, 

sub-study results do not support a model of altered cerebral perfusion 
based on the presence of AF.  Thus, while macroscopic changes in 
brain size and cognition have been correlated with low cardiac index,27 
and well-developed etiologic pathways are described to associate AF 
with cognitive decline via altered cerebral perfusion, there are mixed 
clinical data in support of the theory.  Additional data are needed to 
clarify the role of atrial fibrillation in cerebral perfusion abnormalities 
and cognitive decline/dementia.
AF and Vascular Inflammation

Vascular dementia, as its name suggests, derives from the net result 
of multiple vascular insults.  Recent evidence supports an early and 
crucial role for vascular factors in AD.  Thus, for these two etiologies 
of dementia, compromising a majority of the cases occurring 
in the older adult population, a vascular model has developed.  
Specifically, vascular inflammation and endothelial dysfunction 
have been implicated as key events allowing for onset of clinical 
cognitive decline and dementia.  AβP plaques are associated with 
up-regulation of IL-1, IL6, and TNF-α, and the levels increase with 
disease severity.36 Clarifying cause vs. effect is observation of glial 
activation even prior to AβP plaque formation.   Direct disruption 
of the blood brain barrier secondary to local extracellular deposition 
of AβP (amyloid angiopathy) further exposes the CNS to a wider 
host of pro-inflammatory mediators.5   Atrial fibrillation is associated 
with, though not necessarily caused by, a pro-inflammatory systemic 
milieu, including postoperative AF and lone AF.37-39 It has been 
postulated that increased permeability of the blood brain barrier 
along with increases in activated monocytes, prostaglandins and 
other pro-inflammatory mediators may act synergistically to hasten 
progression of dementia in the vascular model.40  Thus, while it has 
not been determined definitively that the increased systemic vascular 
inflammatory cytokines noted in AF would hasten progression 
of cognitive decline, a common pathophysiologic pathway exists 
between the two allowing for a compelling clinical model.  Similar 
changes are noted to result from local reactive oxygen species 
formation in response to hypo-perfusion.  Sequestration of nitric 
oxide and up-regulation of endothelin lead to decreased vascular 
compliance and additional loss of auto-regulation reserve in areas 
of vascular inflammation and endothelial dysfunction, which are 
driven in part by hypoxia and hypo-perfusion.  Thus, an etiologic and 
epidemiologic association for vascular inflammation and oxidative 
stress exists for atrial fibrillation and both VaD and AD.  
Impact of AF Therapy on Dementia
Anticoagulation Therapy

Anticoagulation is recommended for all patients who are not 
determined to be “low risk” by risk prediction schemes.  The current 

Figure 4:
Watchman device is positioned via steerable sheath from femoral 
vein to the left atrial appendage, where it is released, sealing the 
LAA from the left atrium
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and also whether imaging was performed both before and after or 
only after AFCA.60 Much of the concern regarding ACE stems 
from data in non-AF patients demonstrating an increased long-term 
risk of dementia in those with silent cerebral infarcts (defined as T2 
hyperintensity on brain MRI).61  Whether a similar association exists 
between ACE associated with AFCA and long-term dementia risk 
is unclear.  A small number of studies have performed follow-up 
MRIs on patients with ACE detected post-AF ablation and in the 
vast majority of these studies, the acute MRI lesions associated with 
ACE regress during long-term follow-up without leaving evidence 
of a chronic glial scar.60  Therefore, the incidence of chronic cerebral 
infracts following AFCA is significantly lower than the incidence of 
ACE detected on MRI performed within 24-48 hours post-ablation.    

Limited data exists on the long-term impact of AFCA on cognitive 
outcomes.  One large prospective registry compared outcomes in 
4212 patients undergoing AFCA to 16,848 age and gender matched 
patients with AF who did not undergo ablation.  At three years, 
the incidence of CVA or dementia was significantly lower among 
those undergoing AFCA.62 In a similar multicenter registry from 
the United Kingdom and Australia, the incidence of stroke during 
a mean follow-up of 3.1 years was significantly lower among those 
undergoing AFCA compared to medically treated AF patients.63  
Although these data suggest that the short-term risk of emboli 
associated with AFCA may be offset by a beneficial effect of AFCA 
on long-term neurologic outcomes, the lack of a randomized control 
group in these studies raises concern for residual confounders, which 
may differentiate between AF patients who are or are not referred for 
AFCA.  On-going randomized trials of AFCA, which are powered 
to assess clinical outcomes such as stroke, will hopefully provide 
additional data.   

Given the concern that AFCA may be associated with at least a 
short-term risk of symptomatic and asymptomatic cerebral events, 
a number of technical strategies have been proposed to mitigate the 
risk of thromboembolism associated with AF ablation including 
performing the procedure with uninterrupted oral anticoagulants, 
higher intra-procedural activated clotting time (ACT) targets, 
systemic anticoagulation with heparin prior to left atrial access and 
avoidance of intra-procedural cardioversion.60  Specific ablation 
energy sources may also carry different levels of thromboembolic 
risk, although robust data are lacking in this regard.  Pre-clinical 
studies suggest that cryo-energy lesions may be less thrombotic than 
radiofrequency (RF); however, clinical studies have not demonstrated 
any significant difference in the incidence of asymptomatic embolic 
events associated with cryo-ablation compared to irrigated RF.60 In 
contrast, phased RF technology with multi-electrode catheters may 
pose an increased risk of thromboembolic events, although a number 
of changes to the phased RF platform have recently been introduced 
which may reduce that risk.  The impact on cognitive outcomes of 
these technical approaches to mitigating thromboembolic risk has 
not been well validated.    
Left Atrial Appendage Closure

Because the left atrial appendage (LAA) has been identified as 
the source of cardioembolism in approximately 90% of non-valvular 
atrial fibrillation,64 LAA closure is an area of rapid development and 
research to reduce risk of stroke.  Given that stroke is a strong effector 
of subsequent cognitive decline/dementia, it is certainly plausible 
that LAA closure might reduce subsequent cognitive impairment.  
The Watchman device (Boston Scientific, Natick MA) is a small 

including non-vascular dementia, would further support a role of 
pro-inflammation and oxidative stress.  As it is also demonstrated 
that levels of inflammation rise during AF episodes, there is at least 
reasonable expectation that this pathway might be more than simply 
an epiphenomenon.  While design and execution of clinical trials to 
further explore this are challenging, this remains an area of active 
research.  
Renin-Angiotension-Aldosterone Axis Modulation 

The ONTARGET and TRANSCEND trials studied the impact 
of angiotensin conversion enzyme inhibitor (ACEI) and angiotensin 
receptor blocker (ARB) therapy on cardiovascular outcomes in at risk 
patients.51  In total, over 31,000 patients were enrolled in these studies, 
and a subset underwent additional MMSE testing periodically 
through the median follow time of 56 months.  In this study, lack of 
ACEI or ARB therapy was associated with an increased mean HR 
for development of a decrease in MMSE by ≥ 3 points, dementia, loss 
of independence or admission to long term care facility, though none 
of these HRs reached statistically significance.  
Catheter Ablation of Atrial Fibrillation

Atrial fibrillation catheter ablation (AFCA) has emerged as 
an important treatment option for management of symptoms in 
patients with AF, particularly among those with symptoms refractory 
to pharmacologic therapy.  Clinical data suggests that AFCA is 
superior to continued pharmacologic therapy;52-54 however, AFCA 
is associated with important procedural complications, some of 
which may have an impact on cognitive outcomes.  The introduction 
of catheters into the left atrium and the creation of pro-thrombotic 
ablation lesions may create a nidus for embolic peri-procedural 
transient ischemic attack and cerebrovascular accident (TIA/
CVA).  Large registry studies have demonstrated that the incidence 
of symptomatic peri-procedural TIA/CVA associated with AFCA 
is approximately 0.5-1%.55-58  Fortunately, the long-term prognosis 
for cognitive and functional recovery among those who experience 
a symptomatic TIA/CVA associated with AFCA appears to be 
excellent, regardless of the severity of the peri-procedural event.58  
AFCA has also been associated with more subtle forms of post-
procedural cognitive impairment, although the incidence of subtle 
impairments, detected only through formal testing, is less well 
described.  In an important study of 60 patients undergoing AFCA, 
the incidence of sub-clinical post-procedure cognitive impairment 
identified by a battery of neuropsychological testing was significantly 
higher among those undergoing AFCA at both 48 hours and 90 days 
post procedure, compared to control patients undergoing ablation 
for supraventricular tachycardia (SVT) or AF patients awaiting 
AFCA.59 On univariate analysis, the only predictor of cognitive 
impairment at both 48 hours and 90 days was duration of left atrial 
access, suggesting a potential role for strategies aimed at reducing the 
risk of thromboembolic events associated with left atrial access in 
minimizing adverse cognitive outcomes.  Beyond 90 days, the long-
term impact of such subtle cognitive decline associated with AFCA 
is not well defined.  Lastly, in addition to clinically evident TIA/
CVA and more subtle but still clinically detectable forms of cognitive 
impairment, AFCA has also been associated with completely 
asymptomatic embolic events which are only identified by brain 
magnetic resonance imaging (MRI) (see figure 3).  The incidence of 
these asymptomatic cerebral emboli (ACE) associated with AFCA 
has been estimated at anywhere from 7-38%, depending in part on 
the specific MRI protocols used to identify acute embolic lesions 
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transfemoral device which is delivered into the LAA and is designed 
to seal the LAA from the remainder of the left atrium (figure 4).  
The 2.3 year follow up from the Protect AF study of the Watchman 
closure device showed significant reductions in composite endpoint 
of stroke, systemic embolization or cardiovascular death, driven 
by reductions in hemorrhagic stroke rates.65  The 4 year follow up, 
however, showed only a trend toward reduced stroke, again driven 
by reduced hemorrhagic strokes.  Large/debilitating strokes were, 
however, less common in the Watchman cohort.66 Thus, it is not clear 
how LAA closure will impact subsequent development of dementia 
compared to warfarin therapy.
Conclusions

AF has been linked to cognitive decline through numerous 
cross sectional population studies.  Definitive association through 
prospective study is challenging secondary to multiple common shared 
risk factors.  Several pathways have been offered to explain the noted 
association including direct neuronal cell death via stroke, altered 
cerebral perfusion leading to white matter loss, medial temporal lobe 
atrophy, and increased oxidative stress states.  There is clear benefit to 
oral anticoagulation therapy in reducing risk of stroke and reducing 
risk of attendant dementia.  This benefit is further correlated with 
time in therapeutic range in patients treated with warfarin.  AFCA is 
noted to perhaps increase risk of mild cognitive dysfunction acutely, 
mainly through cerebral embolism, but the middle and long-term 
outcomes appear more favorable.  Truly randomized data is limited in 
this regard; however, registry data suggests that durable establishment 
of sinus rhythm following ablation may improve cognitive function.  
Statin therapy appears to yield some benefit in improving cognitive 
outcomes, while outcomes of other forms of AF therapy remain 
unclear.  Cognitive decline/dementia is an important outcome in 
patients with AF, with striking impact on quality of life and overall 
health care costs associated with management.  It is important for 
clinicians treating AF to be aware of the association with cognitive 
decline for counseling and monitoring purposes and to be aware of 
possible means of reducing risk.  
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