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Does ablation of atrial fibrillation reduce the

likelihood of dementia? A step closer but not

yet there

A. John Camm *

St George’s University of London, London SW19 0RE, UK

Online publish-ahead-of-print 11 November 2020

This editorial refers to ‘Less dementia after catheter abla-

tion for atrial fibrillation: a nationwide cohort study’†, by

D. Kim et al., on page 4483.

In this issue of the European Heart Journal, Daehoon Kim and col-

leagues report that the development of dementia after catheter abla-

tion for atrial fibrillation (AF) is significantly less when compared with

patients who failed ablation or who did not receive ablation and were

treated medically.1 Their data are derived from The Korean National

Health Insurance Service database, and the investigators used ICD

codes to assess ablation outcomes, underlying comorbidities, and the

onset of dementia and its subtypes. Of 9119 patients undergoing ab-

lation and 17 978 patients undergoing medical treatment for rate or

rhythm control, propensity matching allowed a comparison between

5863 matched pairs. During a median follow-up of 52 months, overall

dementia occurred in 5.6 and 8.1 per 100 person-years, respectively.

A significant difference persisted even in patients who had not had an

overt stroke.

It has been known for some years that cognitive impairment and

dementia are more common in people with AF than in similar people

who do not have AF. Both the Rotterdam study2 and the

Cardiovascular Health Study3 demonstrated this relationship. A large

meta-analysis of studies demonstrated a 51% increase in the rate of

dementia in association with AF in cross-sectional studies and a 40%

increase in prospective cohorts.4

Potential mechanisms include systemic embolism, cerebral micro-

infarcts, variability in beat to beat RR intervals leading to cerebral

hypoperfusion, a common series of underlying risk factors such as in-

flammation, hypertension, diabetes, and heart failure, and subtle

changes affecting the autonomic nervous system, which in turn lead

to AF (Figure 1A). Although anticoagulation with vitamin K antagonists

does not eliminate dementia in AF patients, those who are main-

tained in the therapeutic range for a greater proportion of the time

have less likelihood of developing dementia.5 The Swedish National

Database containing >161 000 patients with AF and no previous diag-

nosis of dementia demonstrated an increased rate of development of

dementia in those who were not anticoagulated compared with

those who were (Figure 1B). This relationship was stronger in the eld-

erly and in those on treatment than in those who were recom-

mended treatment.1 Several studies have now demonstrated that

anticoagulation with direct oral anticoagulants seemed more effective

in stifling the development of dementia than treatment with a vitamin

K antagonist.7,8

The possibility that dementia might be effectively reduced by abla-

tion (Figure 1B) of the AF was first raised by Bunch and colleagues in

2011.9 They were able to compare >4000 patients who underwent

left atrial ablation with >1600 age- and gender-matched control

patients without AF and with a similar number of AF patients who

were not ablated. The study demonstrated that Alzheimer’s demen-

tia, senile dementia, and vascular dementia were all significantly

increased in the AF patients and that those who underwent ablation

developed dementia at a similar rate to control patients who had

never suffered from AF and far less often than did AF patients who

were not treated with left atrial ablation.

Dongmin Kim and colleagues have previously reported in this jour-

nal10 from the Korean National Health Insurance Service that after

propensity matching, incident dementia was more common in

patients with incident AF. Both Alzheimer’s and vascular dementia

were more common than in patients without AF. Those who were

treated with an oral anticoagulant had less dementia. A higher

The opinions expressed in this article are not necessarily those of the Editors of the European Heart Journal or of the European Society of Cardiology.
†doi:10.1093/eurheartj/ehaa726.

* Corresponding author. Tel: þ44 20 8725 3414, Email: jcamm@sgul.ac.uk

Published on behalf of the European Society of Cardiology. All rights reserved. VC The Author(s) 2020. For permissions, please email: journals.permissions@oup.com.
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CHA2DS2-VASc score was associated with more dementia, perhaps

implying that underlying cardiovascular disease was in part respon-

sible for the dementia risk.

Now Daehoon Kim et al. have reported the results in patients

who underwent ablation compared with those who did not. They re-

port that left atrial ablation which did not seem to have been fully suc-

cessful was not associated with less dementia. They inferred that the

restoration and maintenance of sinus rhythm was the important

mechanism, rather than the procedure itself, which has been associ-

ated with at least transient worsening of cognitive function, possibly

due to embolism of air, plaque, or thrombus during the ablation pro-

cedure. Although this is a good speculation it is far from certain, given

that there was no direct evidence of AF burden post-procedure avail-

able to the investigators. Post-procedure repeat ablation, cardiover-

sion, and antiarrhythmic drug use were the only indices of AF

recurrence and that recurrence might have been a single episode, or

a very low burden of AF. Also, since much AF post-ablation is entirely

asymptomatic, the assignment of AF recurrence implying and the ex-

tent of sinus rhythm using these parameters is far from certain

(Figure 1C).

Fibrillation is an increasingly common condition which is present in

�1–2% of the general population but in >10% of those over the age

of 80 years. Dementia is also common in the elderly. Many of these

patients will also have a range of significant cardiovascular and neuro-

degenerative conditions irrespective of the presence of AF. There

will inevitably be an association between AF and dementia. Any de-

gree of adjustment may not fully eliminate bias and the presence of

these two comorbidities may be by chance rather than due to the

causation of one by the other. It is not possible to randomize the

presence or absence of AF and so we are left with trying to treat the

Figure 1 (A) The multiple potential causative or aggravating mechanisms for the established association between AF and dementia. (B) Therapy

with oral anticoagulants or left atrial ablation, rhythm or rate control of AFmay reduce or prevent the contribution of AF to dementia. (C) Some sim-

ilarities and differences between prospective and retrospective database analysis approaches for clarifying the relationship of the arrhythmia and de-

mentia, and the potential value of therapy. (D) The design of a randomized controlled trial to determine with more certainty the effect of ablation of

AF on possible outcomes such as dementia.
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AF, for example with oral anticoagulants, or better still using a tech-

nique such as left atrial ablation which might eliminate the arrhythmia.

It is not surprising that retrospective evaluations of database informa-

tion should be analysed for this purpose. However, such interroga-

tion is also bedevilled by unknown or uncorrectable residual

confounders. This is certainly possible in this case. For example, (i)

the type of AF was not known, but paroxysmal AF responds more

readily to ablation; (ii) the success of antiarrhythmic drug treatment

was not assessable, but may have suppressed much of the AF; and (iii)

in Korea those suffering dementia have free medical care, which may

distort the diagnosis of dementia.

The evidence that we so far have suggests that AF, predominantly

the arrhythmia itself rather than any shared comorbidities, is largely

responsible for the increase in dementia. However, we have only ob-

servational studies or retrospective analyses with potential important

residual confounders, imperfect assessment of the success of abla-

tion, and inadequate cognitive function outcomes to infer that the

elimination or reduction of the burden of AF reduces incident de-

mentia. It is essential that, as for anticoagulation, ablation of the left

atrium to reduce or eliminate AF be evaluated with a randomized

and controlled trial with accurate determination of the residual bur-

den of AF and specific measures of cognitive function (Figure 1D).

Without such studies, the potential benefit of treatments for the ar-

rhythmia and its complications remains speculative. Several relatively

small randomized studies are underway, such as Cognitive

Impairment in AF (DIAL-F; NCT01816308 980), but have not yet

reported.

The study reported by Daehoon Kim and colleagues does provide

more evidence leading us a step closer to discovering whether AF

provokes dementia, and that it is not a chance association. However,

it provides only limited circumstantial evidence that the rhythm itself

is responsible for the cognitive impairment and that eliminating the

arrhythmia by left atrial ablation will delay or reduce the likelihood of

dementia.We may be closer to the answer, but we are not at the fin-

ishing post yet.

Conflict of interest: A.J.C has received institutional grants from

Bayer, Boehringer Ingelheim, Daiichi Sankyo, and BMS/Pfizer; and per-

sonal fees from Bayer, Boehringer Ingelheim, Daiichi Sankyo, BM/

Pfizer, Abbott, Boston Scientific, Medtronic, and Sanofi.

References
1. Kim D, Kim D, Yang P-S, Sung J-H, Jang E, Yu HT, Kim T-H, Uhm J-S, Kim J-Y,

Pak H-N, Lee M-H, Lip GYH, Joung B. Less dementia after catheter ablation for

atrial fibrillation: a nationwide cohort study. Eur Heart J 2020;41:4483–4493.

2. Ott A, Breteler MM, de Bruyne MC, van Harskamp F, Grobbee DE, Hofman A.

AF and dementia in a population-based study. The Rotterdam Study. Stroke

1997;28:316–321.

3. Thacker EL, McKnight B, Psaty BM, Longstreth WT Jr, Sitlani CM, Dublin S,

Arnold AM, Fitzpatrick AL, Gottesman RF, Heckbert SR. AF and cognitive de-

cline: a longitudinal cohort study. Neurology 2013;81:119–125.

4. Kalantarian S, Stern TA, Mansour M, Ruskin JN. Cognitive impairment associated

with AF: a meta-analysis. Ann Intern Med 2013;158:338–346.

5. Bunch TJ, May HT, Bair TL, Crandall BG, Cutler MJ, Day JD, Jacobs V, Mallender

C, Osborn JS, Stevens SM, Weiss JP, Woller SC. AF patients treated with long-

term warfarin anticoagulation have higher rates of all dementia types compared

with patients receiving long-term warfarin for other indications. J Am Heart Assoc

2016;5:e003932.

6. Friberg L, Andersson T, Rosenqvist M. Less dementia and stroke in low-risk

patients with AF taking oral anticoagulation. Eur Heart J 2019;40:2327–2335.

7. Søgaard M, Skjøth F, Jensen M, Kjældgaard JN, Lip GYH, Larsen TB, Nielsen PB.

Nonvitamin K antagonist oral anticoagulants versus warfarin in AF patients and

risk of dementia: a nationwide propensity-weighted cohort study. J Am Heart

Assoc 2019;8:e011358.

8. Field TS, Weijs B, Curcio A, Giustozzi M, Sudikas S, Katholing A, Wallenhorst C,

Weitz JI, Cohen AT, Martinez C. Incident AF, dementia and the role of

anticoagulation: a population-based cohort study. Thromb Haemost 2019;119:

981–991.

9. Bunch TJ, Crandall BG, Weiss JP, May HT, Bair TL, Osborn JS, Anderson JL,

Muhlestein JB, Horne BD, Lappe DL, Day JD. Patients treated with catheter abla-

tion for AF have long-term rates of death, stroke, and dementia similar to

patients without AF. J Cardiovasc Electrophysiol 2011;22:839–845.

10. Kim D, Yang PS, Yu HT, Kim TH, Jang E, Sung JH, Pak HN, Lee MY, Lee MH, Lip

GYH, Joung B. Risk of dementia in stroke-free patients diagnosed with AF: data

from a population-based cohort. Eur Heart J 2019;40:2313–2323.

4496 Editorial

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/e
u
rh

e
a
rtj/a

rtic
le

/4
1
/4

7
/4

4
9
4
/5

9
7
4
6
0
5
 b

y
 U

n
iv

e
rs

ity
 o

f N
o
rth

 C
a
ro

lin
a
 a

t C
h
a
p
e
l H

ill u
s
e
r o

n
 1

0
 J

a
n
u
a
ry

 2
0
2
1


