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Abstract

Background: No previous meta-analyses have compared the risk of dementia, due
to an underlying atrial fibrillation (AF), in the short-term versus the long-term
period.

Aim: To perform an update meta-analysis of studies examining the association
between AF and dementia and the relative impact of follow-up period.

Methods: Data were obtained searching MEDLINE and Scopus for all investigations
published between 1 January 2000 and March 1, 2021 reporting the risk of de-
mentia in AF patients. The following MeSH terms were used for the search: “Atrial
Fibrillation” AND “Dementia” OR “Alzheimer’s disease”. From each study, the
adjusted hazard ratio (aHR) with the related 95% confidence interval (Cl) was
pooled using a random effect model.

Results: The analysis was carried out on 18 studies involving 3.559.349 subjects,
of which 902.741 (25.3%) developed dementia during follow-up. A random effect
model revealed an aHR of 1.40 (95% Cl: 1.27-1.54, p < 0.0001; I?> = 93.5%) for
dementia in subjects with AF. Stratifying the studies according to follow-up
duration, those having a follow-up >10 years showed an aHR for dementia of
1.37 (95% Cl: 1.21-1.55, p < 0.0001, 12 = 96.6%), while those with a follow-up
duration <10 years has a slightly higher aHR for dementia (HR: 1.59, 95%Cl:
1.51-1.67, p < 0.0001, 12 = 49%). Nine studies showed that the aHR for Alz-
heimer’s disease (AD) in AF patients was 1.30 (95%Cl: 1.12-1.51, p < 0.0001,
12 = 87.6%).

Conclusions: Evidence suggests that patients with AF have an increased risk of
developing dementia and AD. The risk of dementia was slightly higher when the

follow-up was shorter than 10 years.
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1 | INTRODUCTION

Atrial fibrillation (AF) represents the most common cardiac
arrhythmia affecting elderly patients,? affecting about 9% of adults
aged 80 years or older.® In Europe alone, prevalence of AF in 2010
was around 9 million among individuals older than 55 years and is
expected to reach 14 million by 2060.*

Aging itself exerts significant structural changes on the atrial
bundles, characterized by an excessive accumulation of fibrillary
collagen in the extracellular space which leads to a progressive age-
dependent cardiomyocyte loss and concomitant fibrosis replace-
ment.®> AF is associated with multiple comorbidities, including the
development of vascular dementia, but also of the major cause of
dementia syndrome, Alzheimer’s disease (AD).°~® This association
appears to be multifactorial, and no one model will explain the as-
sociation completely. Cerebrovascular events, such as stroke/tran-
sient ischemic attack, but also subclinical abnormalities, in primis
microbleeds and chronic cerebral hypoperfusion (CCH), may
reasonably account for this observed relationship.>%1° Consistently,
animal studies suggest that long-term AF decreases cardiac output
and may precede CCH and the consequent hypoxia.® In turn, these
adverse events impair the clearance and enhance the accumulation
of amyloid-B peptides collection in cerebral vessels, therefore
increasing AD risk.*°

A further support on the link between AF and dementia emerged
from observational studies showing that, among subjects with either
prevalent or incident AF, the treatment with anticoagulant drugs was
associated with a decreased risk of cognitive impairment or de-
mentia.2>2 However, before speculating about the potential treat-
ment strategies able to reduce the risk of dementia due to an
underlying AF, a more precise estimation of that risk, especially in
those patients having such arrhythmic disease for a long time, re-
mains essential. Moreover, AF is a progressive disease that becomes
more difficult to treat with increasing duration and in this regard,
aging plays a fundamental role, also the onset on multiple comor-
bidities which may tigger and maintain AF.*® Compellingly, no pre-
vious analyses have compared the risk of dementia, due to an
underlying AF, in the short-term versus the long-term period.
Therefore, in the present manuscript we performed a systematic
review and meta-analysis aimed to evaluate the long-term relation-
ship (>10 years) between AF and dementia in population-based
studies.

e The presence of atrial fibrillation increased the risk of developing dementia by 40%

e The presence of atrial fibrillation increased the risk of developing Alzheimer’s disease by

e The risk of developing dementia in patients with atrial fibrillation appears to be inversely
related to the length of follow-up

2 | MATERIALS AND METHODS

The study was performed in accordance with the preferred reporting
items for systematic reviews and meta-analyses (PRISMA) guidelines
(Table 51).*

2.1 | Data searching and studies selection

Data were obtained searching MEDLINE and Scopus for all in-
vestigations published in English language between 1 January 2000
and 1 March 2021 reporting the risk of dementia in AF patients.
The selection of studies was independently conducted by 2 authors
(MZ, GZ.) in a blinded fashion. Any discrepancies in study selection
were resolved consulting a third author (CC). The following MeSH
terms were used for the search: “Atrial Fibrillation” AND “Demen-
tia” OR “Alzheimer’s disease.” Moreover, to ensure comprehen-
siveness, reference lists of retrieved studies and previous review
articles were screened for additional relevant studies. Studies were
included if: (1) they provided data regarding the risk of dementia in
patients with confirmed AF; (2) the risk of dementia was expressed
as adjusted hazard ratio (aHR) with relative 95% confidence (3) they
reported information regarding the dementia diagnosis. Conversely,
studies reporting the occurrence of AF in patients with mild
cognitive impairment (MCI) as well as randomized controlled trials,
case reports, review articles, abstracts, editorials/letters, and case
series with less than 15 participants were excluded from the anal-
ysis. Pre-clinical studies (i.e., in-vitro or animal studies) were also
excluded by the final analysis. If a study involved the same popu-
lation, only the most recent investigation was included (overlapping

cohort).

2.2 | Outcomes and data extraction

The primary outcome of the meta-analysis was the development of
any kind of dementia in AF patients. The secondary outcomes were
the comparison of dementia risk after considering the duration of the
follow-up (<10 vs. > 10 years) and the correlation between AF and
risk of Alzheimer’s disease (AD). For all investigations reviewed we
extracted the year of publication, gender (males %), follow-up dura-
tion, total number of participants and dementia patients and methods
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Studies identified
through databases

n=1814

Identification

Records screened

n=1460

Full-text articles assessed
for eligibility
n=674

Eligibility

Studies included
n=18

Duplicates excluded
n=354

Records excluded for
not meeting inclusion criteria

n=786

Full-text articles excluded
(n=656)

Editorial (n=12)
Review (n=25)
Case Reports (n=10)
Article not in English (n=16)
Unreported outcome (n=145)
Unavailable outocome (n=448)

FIGURE 1 Preferred reporting items for systematic reviews and meta-analyses (PRISMA) flow chart [Colour figure can be viewed at

wileyonlinelibrary.com]

used for both AF and dementia diagnosis. Two authors (A.P. and C.B.)
revised and extracted the data; in case of discrepancies a third author

was consulted (C.C.).

2.3 | Quality of studies

The quality of included studies was graded using the Newcastle-
Ottawa quality assessment scale (NOS).2> Specifically, three au-
thors (M.Z., G.Z. and C.C.) performed the quality assessment; in case
of discrepancies, a fourth author was consulted and then, the debate
was resolved by consensus.

2.4 | Statistical analysis

From each study, the adjusted hazard ratio (aHR) with the related
95% confidence interval (Cl) was pooled using a random-model while
a forest plot was adopted to visually evaluate the results. Statistical
heterogeneity between groups was measured using the Higgins |2
statistic. Specifically, a 1> = 0 indicated no heterogeneity while we
considered low, moderate, and high degrees of heterogeneity based
on the values of 12 as <25%, 25%-75% and above 75% respectively.
Moreover, tau-squared (t?) was also calculated to see the extent of
variation among the effects observed in different studies. To evaluate
the publication bias, both the visual inspection of the funnel plots and
the Egger’s test were used. A predefined sensitivity analysis (leave-
one-out analysis) was performed removing one study at the time. To
further appraise the impact of potential baseline confounders, meta-

regression analyzed using the length of follow-up of each study and

the latitude of the population enrolled, as moderator variables were
performed. Analyses were carried out using comprehensive meta-
analysis software (CMA), version 3. The HRs were compared by us-
ing the software R (R software—version 3.6.3) (http://www.r-project.

org/). A p-value <0.05 was considered statistically significant.

3 | RESULTS

3.1 | Search results and study characteristics
Atotal of 1,460 articles were retrieved after excluding duplicates. The
initial screening excluded 425 articles because they did not meet the
inclusion criteria, leaving 674 articles to assess for eligibility. Subse-
quently, after evaluation of the full-text articles, 656 were excluded
and 18 investigations met the inclusion criteria (Figure 1).111673% As
shown in Table S2, the number of subjects under oral anti-coagulant
therapy was precisely reported in some of the studies considered in
the analysis.?¢19253932 Among the 3.559.349 patients enrolled in the
reviewed studies, 902.741 (25.3%) developed dementia during
follow-up. The demographical characteristics as well as the criteria
adopted to define AF and to diagnose dementia are shown in Table 1.
The studies included into the meta-analysis resulted of

moderate-high quality according to the NOS (Table 2).1°

3.2 | Atrial fibrillation and dementia risk

All 18 studies evaluated the relationship between AF and dementia

risk. The variables used by each study reviewed for adjustments are
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TABLE 2 Quality of the included
studies assessed using the Newcastle-
Ottawa quality assessment scale (NOS)

Author

Kim et al.

Nah et al.

Kim et al.
Krawczyk et al.
Ding et al.

Chen et al.
Singh-Manoux et al.
Marzona et al.
De Bruijn et al.
Liao et al.
Rusanen et al.
Haring et al.
Marzona et al.
Dublin et al.
Marengoni et al.
Bunch et al.
Rastas et al.

Forti et al.

presented in Table 3. The pooled analysis, using a random effect
model revealed an aHR of 1.40 (95%Cl: 1.27-1.54, p < 0.0001;
12 = 93.5%) for dementia in AF subjects (Figure 2). Both the funnel
plot (Figure S1) and Egger’s test (t = 0.106, p = 0.916) revealed
absence of bias. One-by-one exclusion of the studies from the anal-
ysis slightly changed the combined HR, which remained statistically
significant across a range from 1.42 (95% Cl: 1.29-1.56, p < 0.0001)
to 1.39 (95% Cl: 1.27-1.53, p < 0.0001), suggesting that no single
study had an undue impact on the combined HR. Meta-regression
analysis, using the length of follow-up period of each study
reviewed, showed a significant direct relationship with the risk of
dementia due to AF (Coeff. 0.020, 95% CI: 0.002-0.039, p = 0.02;
Figure 3). Conversely, no interaction was present using the latitude of
the population enrolled as moderator variables (Coeff. 0.003, 95% Cl:
—-0.005-0.012, p = 0.40).

3.3 | Risk of dementia in patients with atrial
fibrillation based on follow-up length

The studies reviewed were further stratified according to the follow-
up duration to determine the risk of AF over time. Specifically, eight
studies, based on 3.232.981 subjects, had a follow-up >10 years
[18,21-25,29-30]; in these patients, the aHR for dementia was 1.37
(95%Cl: 1.21-1.55, p < 0.0001, 1?2 = 96.6%: Figure 4, panel A). On the

other hand, the 10 investigations with a follow-up duration <10

NOS

Total

* K 7

Year Selection Comparability Outcome

2020

*

*
2020
2019
2019
2018
2018

O N0 00 o

2017
2016

* % % % % % % %

2015
2015
2014
2013

* % % % % % % % % % %
O

2012

* % % %

2011
2011
2010
2007

% % % % X % X % ¥ % % ¥ % ¥ % ¥ »

* % % % % % ¥ % % ¥ * ¥ * ¥ * * *»

* % % % % % % ¥ ¥ ¥ % % ¥ ¥ ¥ % *» *»

* % % % % X% % ¥ X X ¥ ¥ ¥ * ¥ ¥ *»
*

% % % % X % X ¥ ¥ % % ¥ % ¥ % » »

* % % % % % % X X ¥ ¥ ¥ ¥ ¥ ¥ ¥ *»

o 00 N 00N 0 00 v 0

2006

years [13-17,19-20, 26-28], based on 326.386 patients, showed a
slightly higher aHR for dementia (HR: 1.59, 95%Cl: 1.51-1.67,
p < 0.0001, 12 = 49%) (Figure 4, panel B). No publication biases were
observed at the Egger’s test for the studies with a follow up >10
and < 10 years (t = 0.155, p = 0.881 and t = 1.706, p = 0,126,
respectively). The relative funnel plots are showed in Figure S2
(Panels A and B, respectively).

3.4 | Risk of Alzheimer’s disease in patients with
atrial fibrillation

Nine investigations performed a sub-analysis on the risk of devel-
oping AD in patients with AF. As showed in Figure 5, the aHR was
1.30 (95%Cl: 1.12-1.51, p < 0.0001, 1?2 = 87.6%). Again, no bias was
detected using the Egger’s test (t = 0.898, p = 0.398) or by the visual

assessment using the funnel plot (Figure S3).

4 | DISCUSSION

Our meta-analysis confirms previous evidence showing an increased
risk of dementia in patients affected by AF.20232628 gpecifically, an
additional 40% risk of developing dementia was observed in patients
with AF compared to individuals without this arrythmia. The risk was

tendentially higher in the studies with a follow-up <10 years (+59%),
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(Continued)

TABLE 3

Serum

APOE Drugs Other

Dys CKD TIA Stroke CHD MCI

Folate HT HF DM AMI

Age Gender Education MMSE SBP DBP BMI

Year

Author

Antithrombotic

X

X

2011 X

Marengoni

et al.

X

2010 X

Bunch et al.

X

2007 X

Rastas et al.

X

2006 X

Forti et al.

Abbreviations: ACEI, ace inhibitors; AMI, acute myocardial infarction; ARBs, angiotensin Il receptor blockers; BBs, Beta-blockers; BMI, body mass index; CAD, coronary artery disease; CCl: Charlson’s
comorbidity index; CHD, chronic heart disease; Chol., total serum cholesterol; CKD, chromic kidney disease; COPD, chronic obstructive pulmonary disease; DBP, diastolic blood pressure; DM, diabetes
mellitus; Dy, dyslipidaemia; Hb, hemoglobin; HT, arterial hypertension; HF, heart failure; MCI, mild cognitive impairment; MMSE, mini-mental-state examination; PAD, peripheral artery disease; SBP, systolic

blood pressure; TIA, transient ischemic attack.

compared to those with a follow-up length >10 years (+37%). Be-
sides the overlap of the confidence intervals of the HR for the
studies <10 and >10 years, the difference was statistically significant
(p < 0.02); however, it is well-known that the effect of a risk factor
may vary during follow-up. Two phenomena may have contributed to
the trend we observed: (i) as for other risk factors (e.g. plasma
cholesterol, overweight/obesity) it is likely that the deleterious effect
of AF may be reduced over the years (ii) since age is the strongest
known risk factor for dementia it causes an important increase in the
incidence of the disease also in subjects without AF, thus reducing
the HR in the long-term period.

Moreover, patients with AF had an additional 30% risk of
developing AD compared to subjects without AF, and this confirms
data from literature showing that AF is not only a risk factor for the
form of dementia more directly linked with vascular dysfunction,
that is vascular dementia (VD).1%*%3% Indeed, different pathophysi-
ological mechanisms have been related to the increased risk of de-
mentia in AF patients, including chronic brain hypoperfusion, silent
cerebral infarctions, sub-cortical white matter lesions, systemic and
cerebral chronic inflammation33-3; interestingly, all these conditions
have been associated with both AD and VD.**

The present results highlight that follow-up period plays a
pivotal role on the risk of dementia in AF patients. Indeed, recent
investigations have elucidated the progressive nature of AF, that
becomes more difficult to treat with increasing duration. This
aspect is believed to be mainly due to the occurrence of electrical,
contractile, and structural remodeling of the atria, which creates a
fertile environment for the propagation of AF.5”3? Furthermore,
AF generally occurs in the setting of underlying heart disease,
such as coronary artery disease, hypertension, valve disease,
congestive heart failure, and thyroid dysfunction, which may both
trigger and maintain the arrhythmia. Moreover, the occurrence of
such comorbidities naturally increases with aging,*>*! therefore, a
longer follow-up may be more adequate to discriminate the impact
of a progressive disease on these patients. Despite sensitivity
analysis excluded that no single study had an undue impact on the
combined HR, meta-regression analysis showed that the length of
follow-up duration was a significant source of statistical hetero-
geneity. Conversely, the latitude of the populations enrolled did
not explained the heterogeneity, potentially suggesting that life
quality and/or the standard of care did not act as confounding
factors.

Among the potential strategies suggested for the reduction of
dementia onset due to an underlying AF, some investigations have
suggested the potential benefices obtained from the administration
of oral anticoagulants.*?>*? Unfortunately, these drugs remain under
administered in elderly patients with dementia, even in the presence
of AF.*344 Other findings showed that more invasive treatment, such
as catheter ablation, may be another optional treatment to reduce
the burden of dementia in these patients, but in most of cases but it
remains an invasive procedure with related risk especially in elderly
subjects with serval comorbidities and a potential source of silent

strokes and cognitive impairment.2>*> From a pathophysiological
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Study name Statistics for each study Weight (Random) Hazard ratio and 95% CI

Hazard Lower Upper Relative

ratio  limit  limit Z-Value p-Value weight

Forti 2006 1,100 0,400 3025 01185 0853 0,79
Rastas 2007 0,860 0,502 1,474 -0549 0,583 2,30
Marengoni 2011 0900 0488 1660 -0337 0,736 1,89
Bunch 2010 1,360 1,132 1633 3289 0,001 6,90 -
Dublin 2011 1,380 1,100 1731 2785 0,005 6,06 -
Marzona 2012 1,300 1,137 1,486 3,841 0,000 7,86 =
Haring 2013 1,120 0588 2133 0345 0,730 1,74 —
Rusanen 2014 2610 1,051 6481 2067 0,039 0,96 -
Liao 2015 1,420 1,393 1447 36,141 0,000 9,31 [ ]
De Bruijin 2015 1330 0992 1,783 1,907 0,057 4,90 -
Marzona 2016 1470 1121 1221 7202 0,000 9,17 [ |
Singh-Manoux 2017 1,870 1371 2551 3951 0,000 463
Chen 2018 1,230 1,042 1452 2446 0,014 7,24 -
Ding 2018 1,880 1,092 3236 2278 0,023 2,27
Krawczyk 2019 1,740 1,474 2,054 6,540 0,000 7,24
Kim 2020 1,630 1,542 1,723 17,256 0,000 9,05 [ ]
Nah 2020 1,120 1,071 1,171 4,977 0,000 9,15
Kim 2020 1,980 1,803 2174 14324 0,000 8,55
Random effect: 1,405 1279 1544 7,085 0,000 <&
Tau-squared: 0.025 0,1 0,2 0,5 1 2 5 10

Z-value: 7.085
l-squared: 93.5%, p<0.0001

FIGURE 2 Forest plots investigating the overall risk of dementia in atrial fibrillation patients [Colour figure can be viewed at

wileyonlinelibrary.com]
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FIGURE 3 Meta-regression analysis examining the risk of dementia, due to an underlying atrial fibrillation, respect to the follow-up length
of revised studies [Colour figure can be viewed at wileyonlinelibrary.com]

perspective, dementia and AF seems to be linked by the appearance
of micro embolic events as well as microinfarcts, as those observed in
AD patients.?**¢ Proinflammatory states are actively implicated in
both the genesis and perpetuation of AF, as well as in the promotion
of hypercoagulability and thrombus formation, predisposing to
stroke.?? Previous analyses have demonstrated that the timing for
the initiation of oral anticoagulation, and the quality of the drug, had
a pivotal role in decreasing the risk of dementia in these patients.*”4®
Indeed, patients treated with warfarin with a lower TTR, are at
higher risk of dementia.?2 However, some of these issues have been
partially overcome with the recent introduction of novel oral anti-
coagulant agents (NOACS). NOACs, such as dabigatran, rivaroxaban,
and apixaban are at least as effective as warfarin in preventing
strokes in patients with AF. Moreover, these drugs reduce the risk of
intracranial hemorrhage, which represents one of the most important

adverse events of oral anticoagulation in elderly with AF.*° In this

regard, a recent meta-analysis comparing NOAC and Warfarin has
shown that the former significantly reduced the occurrence of de-
mentia and bleeding events.'® We cannot assess this aspect in our
analysis, since the studies reviewed did not systematically report
type, duration, and quality of anticoagulation treatment. Moreover,
this aspect was beyond the aim of our study which was to provide an
updated evaluation of the risk of developing dementia in AF patients.
In a similar fashion, the therapeutic strategy adopted for the treat-
ment of AF in the cohorts included in our analysis could not be
evaluated (i.e., Rhythm Control vs. Rate Control). Notably, it has been
demonstrated that management of rate and rhythm can reduce the
cognitive decline due the generation of a steady and predictable
heart rate, in terms of R-R interval.! Indeed, variance in R-R intervals
coupled lead to loss of atrioventricular synchrony, resulting in
reduced cerebral blood flow that causes repetitive hypoperfusions at

the arteriolar and hypertensive events at the capillary level.>° Also,
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(A)

Study name for each study Weight (R ) Hazard ratio and 95% CI
Hazard Lower Upper Relative
ratio limit limit Z-vValue p-Value weight
Marzona 2012 1,300 1137 1486 3,841 0,000 12,93 =
Liao 2015 1,420 1,393 1,447 36,141 0,000 15,20 [ |
De Bruijn 2015 1,330 0992 1,783 1907 0,057 8,20 —l—
Marzona 2016 1,170 1,121 1,221 7,202 0,000 14,98 | ]
Singh-Manoux 2017 1,870 1,371 2,551 3,951 0,000 7,76
Chen 2018 1,230 1,042 1452 2441 0,015 11,95 B
Nah 2020 1,120 1,071 1171 4977 0,000 14,96 ]
Kim 2020 1,980 1,803 2,174 14324 0,000 14,03
Random effect: 1 377 1218 1,558 5,087 0,000 ’
Tau-squared: 0.026
Z-value: 5.087 01 02 0,5 1 2 5 10
I-squared: 96.6%, p<0.0001
(B)
Study name for each study Weight (Fixed) Hazard ratio and 95% CI
Hazard Lower Upper Relative
ratio limit limit Z-Value p-Value weight
Forti 2006 1,100 0400 3025 0,185 0853 0,23
Rastas 2007 0,860 0502 1,474 -0549 0,583 0,81
Marengoni 2011 0,900 0,488 1,660 -0,337 0,736 0,63
Bunch 2010 1,360 1,132 1,633 3289 0,001 7,02 —
Dublin 2011 1,380 1,100 1,731 2,785 0,005 4,59 —
Haring 2013 1,120 0,588 2,133 0,345 0,730 0,57
Rusanen 2014 2,610 1,051 6,481 2,067 0,039 0,28
Ding 2018 1,880 1,092 3236 2278 0,023 0,80 —_—
Krawczyk 2019 1,740 1,473 2,055 6,521 0,000 8,51 —
Kim 2019 1,630 1,642 1,723 17,256 0,000 76,56 | ]
Fixed effect: 1,591 1515 1,670 18,741 0,000 ¢
T R

I-squared: 49.0%, p=0.039

FIGURE 4 Study with follow-up >10 (A) and <10 years (B) investigating the relationship between atrial fibrillation and the risk of

dementia [Colour figure can be viewed at wileyonlinelibrary.com]

Weight (Random)

Hazard ratio and 95% CI

Study name Statistics for each study
Hazard Lower Upper

ratio limit limit Z-Value p-Value
Marengoni 2011 0,800 0,406 1,576 -0,645 0,519
Buch 2010 1,060 0,851 1,321 0,519 0,603
Dublin 2011 1,500 1,160 1,940 3,091 0,002
Rusanen 2014 2,540 1,044 6,180 2,055 0,040
De Bruijn 2015 1,180 0,907 1,535 1,233 0,218
Ding 2018 1,330 0,916 1,931 1,499 0,134
Kim 2019 1,390 1,289 1499 8,553 0,000
Nah 2020 1,120 1,071 1,171 4,977 0,000
Kim 2020 1,690 1,507 1,896 8,953 0,000
Random effect: 1,309 1,129 1,617 3,568 0,000

Tau-squared: 0.032
Z-value: 3.568
|-squared: 87.6%, p<0.0001

FIGURE 5 Association between atrial fibrillation and Alzheimer

the use of catheter ablation has been related with a lower risk of
dementia and AD but, due the invasive nature of the procedure and
the relevant number of comorbidities in elderly patients, a more
conservative treatment is generally preferred.>!

Compared to the latest meta-analysis available on this topic,>?
our study added data from 1.144.175 subjects, which represent a

significant population, helpful in further elucidating the relationship

Relative

weight
3,74
12,67
11,49
2,39
11,30
8,30
16,85
17,34
15,92

0,1 0,2 0,5

disease risk [Colour figure can be viewed at wileyonlinelibrary.com]

between AF and dementia. Moreover, this and an earlier meta-
analyze on the same topic comprehensively included patients with
dementia and MCI,>>>3 whereas our investigation specifically focused
on dementia. Of interest, also the mentioned studies found a signifi-
cant association between AF and risk of incidence dementia, with the
resulting HRs which was similar to ours: 1.42 (95% Cl 1.17-1.72)%2
and 1.36, (95% Cl: 1.23-1.51).
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Our analysis evidence how the preservation of cognitive per-
formance and prevention of dementia should be fundamental goals
in the management of elderly patients with AF. Besides the tradi-
tional cardiovascular evaluation, by using the CHADS2 and
CHA2DS2-VASc, to evaluate the risk of stroke and consequent
need of anticoagulation therapy, a multidimensional geriatric eval-
uation should be recommended as an integral part of the man-
agement of these patients when suggestive symptoms for mild
cognitive impairment or dementia are detected to limit the AF
progression.

The present study suffers from several limitations. Despite the
use of a random-effect model, a high heterogeneity was observed in
the overall analysis, as well as after dividing the reviewed studies
according to the duration of the follow-up. Probably, this aspect
depends on the inclusion criteria of participants, differences in
sample size, methodological quality, demographic and ethno-racial
characteristics of the study populations, various covariate assess-
ments, different length of follow-up periods, types of dementia, and
inherited bias from the original investigations. In particular, the
different variables used for the statistical adjustments by each study
may have contributed to the observed high heterogeneity. A further
important limitation and source of heterogeneity of the meta-
analysis is the lack of information about the number of oral anti-
coagulant users (as well as the type of drugs) of the majority of the

examined studies.

5 | CONCLUSIONS

Patients with AF have anincreased risk of developing dementia and AD,
and therisk s slightly higher in the studies with afollow-up shorter than
10 years. Further analyses are needed to confirm our results and to
assess the potential benefit of a more aggressive therapy in those pa-
tients with AF and long-life expectances. Indeed, elderly patients
generally experience different comorbidities limiting the use of inter-
ventional treatments and therefore forcing to a medical treatment,
which in several cases is not conclusive or allows some relapse of the
arrhythmias with hemodynamic consequences and or complications.
Therefore, it appears useful to adopt a patient’s tailored approach also
considering the risk of dementia in the long-term period which should
promote the resolution of AF and potentially avoid watchful within
approaches also if the arrhythmia is well tolerated and without hemo-

dynamic effects.
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