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Letters

RESEARCH LETTER
Cognitive Impairment
and Dementia in
Atrial Fibrillation

A Population Study of 4.3 Million Individuals

Mild cognitive impairment (MCI) is an early stage in
cognitive function decline that is greater than that
observed in healthy aging but of insufficient severity
to fulfil the criteria of dementia. Causes for MCI are
heterogeneous, and while MCI may be reversible in
some individuals, it may reflect an early dementia-
associated disease processes, with annual conver-
sion rate of =20%.' Factors associated with the
development, or protection from, MCI in atrial fibril-
lation (AF) patients, and subsequent development of
dementia, have not been fully elucidated.

We investigated the association of AF with MCI and
subsequent dementia using routinely collected UK
primary electronic health record (EHR) data.

We used the UK-based linked EHR of 4.3 million
individuals between January 1, 1998, and May 31,
2016. All individuals with incident AF were included,
and the index date was defined as the date of the first
recorded AF diagnosis. For each case, we randomly
selected 1 AF-free individual as a control from the
study cohort who was matched to the sex and age at
diagnosis of the individual with incident AF. AF was
defined as 148 of the International Statistical Classi-
fication of Diseases-10th Revision (ICD-10) and cor-
responding Read version 2 terms (Read V2) from the
Clinical Practice Research Datalink.” The primary
outcome of the study was the incidence of MCI,

What is the clinical question being addressed?

We investigated the risk of MCI after AF diag-
nosis in the United Kingdom.

What is the main finding?

Our study showed that AF was associated with a 45%
increase on the risk of MCl and that cardiovascular
risk factors and multicomorbidity appear to associate
with this outcome.

defined as ICD-10 codes G31.8 and F06.7 and corre-
sponding Read terms. Follow-up ceased with death,
end of registration with the practice, cessation of the
contribution of data to the CPRD, or end of the study
period. We studied the association between AF and
MCI in relevant subgroups including age at AF diag-
nosis, sex, socioeconomic categories, stroke and
treatment of digoxin, oral anticoagulants, and amio-
darone treatment. We investigated the association
between AF and MCI in Cox proportional hazards
model controlled for competing risk. Competing
events (eg, death) were treated as censored observa-
tions. Adjustment was performed for age, sex, cal-
endar year at study entry, socioeconomic status,
smoking, hypertension, diabetes, obesity, hyper-
cholesterolaemia, hearing loss, thyroid disease,
depression, atherosclerotic heart disease, peripheral
artery disease, heart failure, stroke, cancer, chronic
kidney disease, liver disease, and chronic obstructive
pulmonary disease. We applied the same method to
study the subsequent dementia incidence in partici-
pants developed MCI.

We analyzed data for 4,309,245 eligible individuals
in the United Kingdom and identified 233,833 (5.4%)
individuals with incident AF and a total of 233,747
non-AF (Figure 1). The mean age was 74.2 years in both
AF and non-AF patients. During a median of 5.3 years
of follow-up, there were 4,269 total incident MCI
cases from both AF and non-AF patients. Persons with
AF had a higher risk of MCI than non-AF individuals,
with an adjusted HR of 1.45 (95% CI: 1.35-1.56). Be-
sides AF, risk factors such as older age, female sex,
higher socioeconomic deprivation, clinical history of
depression, stroke, and multimorbidity were associ-
ated with a greater risk of MCI (risk ratio ranging from
1.08 (age in years) to 1.44 (history of depression at
baseline), all P < 0.001).

Analyses showed similar results in the population
stratified by age at AF diagnosis, sex, socioeconomic
deprivation, and history of stroke. Patients with
incident AF receiving digoxin treatment did not
experience an increased risk of MCI (HR: 0.97; 95% CI:
0.53-1.78). Similarly, whereas MCI risk was higher in
AF patients not receiving oral anticoagulant treat-
ment and amiodarone treatment, AF patients
receiving oral anticoagulant treatment and amiodar-
one treatment were not at risk of MCI.
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FIGURE 1 Study Population and Risk Factors for Incident D
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g gnosis of Mild Cognitive Impairment

AF 1.25(1.09,1.42)

Patient characteristics
Age at mild cognitive condition diagnosis, year 1.01 (1,1.01)
Men 1.27 (1.12,1.45)

The least versus other deprivation area quintiles 0.99 (0.81,1.2)
smoking at baseline 1.32 (1.12,1.55)

Obesity at baseline 0.68 (0.45,1.02)

Year at mild cognitive condition diagnosis 0.9 (0.88,0.91)

Clinical history at study baseline
Hypertension 0.99 (0.81,1.21)

diabetes 0.96 (0.75,1.23)

Asthma 1.65 (1.15,2.38)

Depression 0.87 (0.69,1.1)

Thyroid 0.83 (0.65,1.08)

Stable angina 0.77 (0.6,0.99)

Acute coronary syndrome 0.93 (0.72,1.2)

Heart failure 1.18 (0.88,1.59)

Transiet ischemic attack 0.99 (0.73,1.33)

Stroke 0.92 (0.7,1.21)

Peripheral artery disease 0.84 (0.63,1.13)

Cancer 1.02(0.81,1.28)

Chronic kidney disease 1.85 (1.41,2.44)

Chronic obstructive pulmonary disease 1.32 (0.98,1.76)
Liver diseases 0.64 (0.23,1.74)

Multi-comorbidity 1.3 (1.13,1.5)
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in AF patients and comparisons

(Left) Characteristics of participants with AF and age- and sex-matched controls; (right) adjusted HR associated with each risk factor for the incidence of dementia after
the diagnosis of mild cognitive impairment. AF = atrial fibrillation; COPD = chronic obstructive pulmonary disease; IMD = Index of Multiple Deprivation.

Among individuals who developed MCI, there were
1,117 dementia diagnosis on or after MCI diagnosis
during the study period. Individuals with AF also
associated with higher risk of dementia among those
who developed MCI (multiple-adjusted HR: 1.25
(95% CI: 1.09-1.42). Risk factors associated with sub-
sequent dementia risk were sex, smoking, asthma,
chronic kidney disease, and multicomorbidity
(Figure 1).

Our study showed that AF was associated with a
45% increased risk of MCI in a real-world nationally
representative cohort. The results showed that age,
greater sociodemographic deprivation, and clinical
history of stroke were associated with a higher risk of
MCI but did not modify the association between AF
and MCI. Both AF and MCI were frequently diagnosed
in individuals aged over 74 years when multi-
comorbidity was present, and we found diabetes,
hypercholesterolemia, depression, and peripheral
artery disease are also associated with an elevated
risk of MCI. Progression from MCI to dementia ap-
pears to be, at least partially, mediated by cardio-
vascular risk factors and the presence of multiple
comorbidities. Silent brain infarcts are frequent in the
AF population and have been previously associated
with cognitive dysfunction.>#

Some limitations need to be acknowledged: as for
all electronic health record studies, possible lack of
data granularity and level of detail in the dataset is a

potential limitation. Risk of unmeasured risk factors or
comorbidities is also something that needs to be borne
in mind. We hope to have minimized this issue with
detailed characterization of the sample and presenta-
tion of 16 frequently associated comorbidities.
Underreporting of cognitive impairment, due to the
subtility/unspecificity of symptoms and sub-optimal
use of cognitive testing is a problem for research for
the field, also identified for EHR.> However, ICD-10
have been previously used in MCI studies with
acceptable performance.® Finally, an increase in risk of
MCIwas not observed in individuals with AF receiving
digoxin, or amiodarone treatment, with risk in these
patients being comparable to their non-AF peers.
However, the observational design of this study and
very wide confidence interval for these subgroups of
patients (accounting for only 10%-20% of the AF
sample) does not allow us to make any solid inferences
about causality, a potential protective role of these
drugs or unmeasured confounders.

Our findings emphasize the association of multi-
comorbidity and cardiovascular risk factors with AF
development of MCI and progression to dementia
in the AF population. These data provide support
to the previous hypothesis of integrated AF
care’ (combining anticoagulation, symptom, and
comorbidity-management) as a way of preventing
cognitive deterioration and progression to dementia,
highlighting the need for a confirmatory clinical trial.
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