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ABSTRACT
Background Atrial fibrillation (AF) is associated with an
increased risk of dementia. Little is known about the
relationship of antithrombotic therapy and the risk of
dementia in patients with AF without clinical stroke.
Method This was an observational study based on
a hospital AF registry. Patients aged 65–85 years at the time
of AF diagnosis were identified via the computerised
database of the clinical management system. Patients with
prior stroke or known cognitive dysfunction were excluded.
The primary outcome was newly diagnosed dementia during
the follow-up period.
Results 3284 patients (mean age 76.4±5.3 years,
51.6% male) were included for analysis. The mean CHA2
DS2-VASc score was 3.94±1.44. 18.5% patients were
prescribed warfarin, 39.8% were prescribed aspirin and
41.7% were prescribed no antithrombotic therapy. After
a mean follow-up of 3.6 years, 71 patients (2.2%)
developed dementia, giving rise to an incidence of
0.61%/year. The incidence of dementia were 1.04%/
year, 0.69%/year and 0.14%/year for patients on no
therapy, aspirin and warfarin, respectively. Both
univariate and multivariate analyses showed that age
≥75 years, female gender and high CHA2DS2-VASc score
were associated with significantly higher risk of dementia;
warfarin use was associated with significantly lower risk
of dementia (HR: 0.14%, 95% CI 0.05 to 0.36, p<0.001).
Patients on warfarin with time in therapeutic range (TTR)
≥65% had a non-significant trend towards a lower risk of
dementia compared with those with TTR <65%.
Conclusion In elderly AF patients, warfarin therapy was
associated with a significantly lower risk of new-onset
dementia compared those with no therapy or aspirin.

INTRODUCTION
Atrial fibrillation (AF) is the most commonly
encountered sustained arrhythmia, which causes
a fivefold increase in risk of ischaemic stroke.1 AF
has been increasingly recognised to be associated
with cognitive impairment. One systematic review
found that AF was associated with a significantly
increased risk of cognitive dysfunction (HR, HR
2.3).2 Another systematic review of 21 prospective
and non-prospective studies confirmed that AF was
significantly associated with a greater risk of cogni-
tive impairment among patients with a first-ever or
recurrent stroke (RR 2.7), as well as in a broader
population including patients with or without any
prior history of stroke (relative risk, RR 1.4).3 For
those patients who have never suffered an acute

stroke and with normal cognitive function at base-
line, a further systematic review also found that AF
was associated with a significantly increased risk of
incident dementia (HR 1.42).4 Hence, it seems that
the association between AF and cognitive impair-
ment may not be dependent upon a clinically appar-
ent stroke event. However, it is unclear what factors
influence this link, and more importantly, whether
antithrombotic treatment can reduce the risk of
developing new-onset dementia in AF patients. It
was demonstrated that warfarin with a target inter-
national normalised ratio (INR) of 2.0 to 3.0
reduced risk of ischaemic stroke by 64% in patients
with non-valvular AF.5–7 We therefore hypothesised
that effective anticoagulation with warfarin may be
associated with a lower risk of new-onset dementia,
as compared to aspirin or no treatment. This study
examined the relationship between the choice of
antithrombotic therapy and the risk of developing
new-onset dementia among patients with AF and no
prior history of stroke or cognitive dysfunction, and
no subsequent clinical stroke events.

METHODS
Study design and patients
This was an observational study based on real-world
data from AF registry of Queen Mary Hospital,
Hong Kong.8–15 The study protocol was approved
by Institutional Review Board of the University of
Hong Kong/Hospital Authority Hong Kong West
Cluster (HKU/HA HKW IRB). Informed consent
was waived due to the registry nature of the study
and all clinical data were analysed in an anonymised
manner. Patients of Chinese ethnicity aged between
65 and 85 years old at the time of AF diagnosis
(made at Queen Mary Hospital, Hong Kong) were
identified via the computerised database of the hos-
pital. Patients were excluded if they had previously
documented dementia, stroke (ischaemic or hae-
morrhagic) prior to the diagnosis of AF and/or
stroke (ischaemic or haemorrhagic) during the fol-
low-up period. In addition, patients with significant
valvular heart disease, prior valvular intervention
and/or AF secondary to reversible conditions such
as thyroid disease, infection and surgery16–19 were
excluded. Patients with incomplete baseline and/or
follow-up data were excluded. Demographic data,
cardiovascular comorbidities and medications at
baseline were documented. The index date was
defined as the date when AF was first diagnosed.
A blanking period of 14 days after the index date
was adopted for the registration of outcomes during

98 Wong CK, et al. Postgrad Med J 2022;98:98–103. doi:10.1136/postgradmedj-2020-137916

Original research

To cite: Wong CK, Huang D, 
Zhou M, et al. Postgrad Med J 
2022;98:98–103.

1Cardiology Division, 
Department of Medicine, The 
University of Hong Kong, Hong 
Kong, China
2Medical Imaging Key 
Laboratory, Affiliated Hospital of 
North Sichuan Medical College, 
Nanchong, China
3Department of 
Echocardiography & Non- 
invasive Cardiology Laboratory, 
Sichuan Academy of Medical 
Sciences & Sichuan Provincial 
People’s Hospital, Chengdu, 
China
4Department of Cardiology, 
Guangdong Cardiovascular 
Institute, Guangdong Provincial 
Key Laboratory of Coronary 
Heart Disease Prevention, 
Guangdong General Hospital, 
Guangdong Academic of 
Medical Sciences, Guangzhou, 
China
5Division of Geriatrics, 
Department of Medicine, The 
University of Hong Kong, Hong 
Kong, China

Correspondence to
Chung Wah Siu, Cardiology 
Division, Department of 
Medicine, The University of 
Hong Kong, Queen Mary 
Hospital, Hong Kong, China;  
 cwdsiu@ yahoo. com. hk

Received 19 July 2020
Revised 27 September 2020
Accepted 11 October 2020
Published Online First 12 
November 2020

© Author(s) (or their 
employer(s)) 2022. No 
commercial re- use. See rights 
and permissions. Published 
by BMJ.

 on M
ay 23, 2023 by guest. P

rotected by copyright.
http://pm

j.bm
j.com

/
P

ostgrad M
ed J: first published as 10.1136/postgradm

edj-2020-137916 on 12 N
ovem

ber 2020. D
ow

nloaded from
 

mailto:cwdsiu@yahoo.com.hk
http://crossmark.crossref.org/dialog/?doi=10.1136/postgradmedj-2020-137916&domain=pdf
http://orcid.org/0000-0002-2666-3086
http://pmj.bmj.com/
pmj.bmj.com
http://pmj.bmj.com/


follow-up period, as the diagnosis of dementia made within the
first few days of AF diagnosis is most likely related to the initial
presentation than a new event.20 Stroke risk was estimated using
the CHA2DS2-VASc score on index date (C: congestive heart fail-
ure (1 point); H: hypertension (1 point); A2: age 65–74 years (1
point) and age≥75 years (2 points); D: diabetes mellitus (1 point);
S: prior stroke or transient ischaemic attack (2 points); VA: vascu-
lar disease (1 point); and Sc: sex category (female) (1 point)).21–24

CHA2DS2-VASc score of each individual patient was not continu-
ously updated for new occurrence of risk factors encompassed in
the CHA2DS2-VASc score after the index date.

Among those prescribed warfarin, the Rosendaal method was
utilised to calculate the time in therapeutic range (TTR).8 11 25–29

Briefly, INR was assumed to vary in a linear manner between
intermittent measurements and the assumption was used to inter-
polate INR values on days without measurement. TTR is defined
as the percentage of time during which the measured and/or
interpolated INR is within 2.0 to 3.0. Patients were divided into
two groups based on their TTR (TTR ≥65% and TTR <65%).

Outcomes, variables and data source
The primary outcome was newly diagnosed dementia during the
follow-up period. Data were retrieved from the medical records
stored in the territory-wide information network shared by all
public hospitals in Hong Kong. Patients with a new coding of
‘dementia’ and/or ‘Alzheimer’s disease’ during the follow-up per-
iod were identified as having experienced the primary outcome.

Statistical analysis
Continuous and discrete variables are expressed as mean ± stan-
dard derivation and percentages, respectively. Statistical compar-
ison of the baseline clinical characteristics between two groups
were performed using Student’s t-test or nonparametric Mann-
Whitney test. Comparisons involvingmore than two groups were
performed using one-way ANOVA. Kaplan-Meier survival ana-
lyses with the log-rank test were performed for survival analysis.

Cox proportional hazards regression model was used to calculate
HRs of predictive factors and their 95% CI. Calculations were
performed using SPSS software (version 21.0). All tests were two-
sided and a p value <0.05 was considered statistically significant.

RESULTS
Between July 1997 and December 2011, 10 195 Chinese patients’
AF from QueenMary Hospital, Hong Kong, were identified from
hospital database. Patients were excluded according to the inclu-
sion and exclusion criteria as stated in the method section. Three
thousand two hundred and eighty-four Chinese patients with non-
valvular AF and aged between 65 years and 85 years with no
history of stroke (ischaemic and/or haemorrhagic) and/or prior
dementia were included in this analysis (figure 1). Table 1

Figure 1 Study population.
AF, atrial fibrillation; VHD, valvular heart disease.

Table 1 Baseline characteristics

Baseline
characteristic

All
(n=3284)

No therapy
(n=1370)

Aspirin
(n=1306)

Warfarin
(n=608)

Warfarin

P value† P value‡TTR≥65% (n=94) TTR<65% (n=514)

Age, (yrs) 76.4±5.3 76.4±5.3 76.7±5.3 75.3±5.3 74.4±5.0 75.4±5.0 <0.001* <0.001*

Female, n (%) 1589 (48.4) 672 (49.1) 631 (48.3) 286 (47.0) 43 (45.7) 243 (47.3) 0.709 0.859

HT, n (%) 1789 (54.5) 639 (46.6) 792 (60.6) 358 (58.9) 61 (64.9) 297 (57.8) <0.001* <0.001*

DM, n (%) 723 (22.0) 250 (18.2) 335 (25.7) 138 (22.7) 14 (14.9) 124 (24.1) <0.001* <0.001*

Dialysis, n (%) 81 (2.5) 35 (2.6) 35 (2.7) 11 (1.8) 0 (0.0) 11 (2.1) 0.501 0.408

Heart failure, n (%) 733 (22.3) 242 (17.7) 332 (25.4) 159 (26.2) 21 (25.4) 138 (26.8) <0.001* <0.001*

CAD, n (%) 639 (19.5) 121 (8.8) 359 (27.5) 159 (26.2) 29 (30.9) 384 (25.3) <0.001* <0.001*

PAD, n (%) 72 (2.2) 17 (1.2) 33 (2.5) 22 (3.6) 4 (4.3) 18 (3.5) 0.002* 0.006*

Mean CHA2DS2-VASc 3.94±1.44 3.77±1.44 4.15±1.43 3.90±1.42 3.54±1.37 3.96±1.42 <0.001* <0.001*

CHA2DS2-VASc <0.001* <0.001*

1, n (%) 262 (8.0) 140 (10.2) 72 (5.5) 50 (8.2) 9 (9.6) 41 (8.0)

2, n (%) 751 (22.8) 367 (26.8) 257 (19.7) 127 (20.9) 16 (17.0) 111 (21.6)

3, n (%) 925 (28.2) 402 (29.4) 346 (26.5) 177 (29.1) 35 (37.2) 142 (27.6)

4, n (%) 708 (21.5) 275 (20.1) 313 (24.0) 120 (19.8) 16 (17.0) 104 (20.2)

5, n (%) 442 (13.5) 150 (10.9) 203 (15.5) 89 (14.6) 15 (16.0) 74 (14.4)

6–9, n (%) 196 (6.0) 36 (2.6) 115 (8.8) 45 (7.4) 3 (3.2) 42 (8.2)

†P value for comparison among no therapy, aspirin and warfarin group.
‡P value for comparison among no therapy, aspirin, warfarin with TTR≥65% and warfarin with TTR<65%.
A2, age 65–74 years (1 point) and age ≥75 years (2 points); CAD, coronary artery disease; CHA2DS2-VASc score (C: congestive heart failure (1 point); DM, diabetes mellitus; D, diabetes mellitus (1
point); HT, hypertension; H, hypertension (1 point); PAD, peripheral artery disease; S, prior stroke or transient ischaemic attack (2 points); Sc, sex category (female) (1 point) score; TIA, transient
ischaemic attack; TTR, time in therapeutic range; VA, vascular disease (1 point).
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summarises their clinical characteristics. Their mean age was 76.4
±5.3 years with a male predominance (51.6%); 54.5% patients
had hypertension, 22.0% had diabetes mellitus and 22.3% had
heart failure. Their mean CHA2DS2-VASc score was 3.94±1.44.

Of these, 608 patients (18.5%) were prescribed warfarin ther-
apy, 1306 patients (39.8%) were on aspirin and the remaining
1370 patients (41.7%) did not receive any antithrombotic ther-
apy. Compared with patients on aspirin and patients on warfarin,
patients on no antithrombotic therapy were less likely to have
hypertension (18.2%, vs 25.4% vs 26.2%, p<0.001), diabetes
mellitus (46.6%, vs 60.6% vs 58.9%, p=0.001), heart failure
(17.7%, vs 25.4% vs 26.2%, p<0.001), coronary artery disease
(8.8%, vs 27.5% vs 26.2%, p<0.001) and peripheral artery dis-
ease (1.2%, vs 2.5% vs 3.6%, p<0.001) (table 1). Among patients
on warfarin, the mean TTR was 40.3±23.4%. There were 94
patients (15.5%) on warfarin achieving TTR ≥65%, and the
remaining 514 patients (84.5%) had TTR <65%.

New-onset dementia
After a mean follow-up of 3.6 years (11 605 patient-years in total),
there were 71 cases of new-onset dementia (2.2%) with an annual
incidence of 0.61%/year. Dementia occurred in 32 patients on no
antithrombotic therapy, comparedwith 34patients on aspirin, and5
patients onwarfarin. Figure 2Adepicts theKaplan-Meier analysis of
dementia among patients on no therapy, aspirin and warfarin (Log-
rank: 20.9, p=0.0001). The annualised incidence of dementia
among Chinese AF patients on no therapy, on aspirin and on war-
farin were 1.04%/year, 0.69%/year and 0.14%/year, respectively
(figure 2B). Table 2 summarises the clinical factors that predict new-
onset dementia together with the corresponding HRs based on Cox
proportional hazard model and 95% CIs. On univariate analysis,
age≥75 years, female gender and highCHA2DS2-VASc scorewere
associated with higher risk of dementia. On the other hand, war-
farin therapy was associated with significantly lower risk of
dementia (HR: 0.14%, 95% CI 0.05 to 0.36, p<0.001).
Nonetheless, in multivariate analysis, these associations remained
significant (table 2). To assess the impact of the quality of antic-
oagulation therapy on the incidence of dementia, patients on

warfarin were subdivided into those with TTR ≥65% and TTR
<65%. Five out of 514 patients on warfarin with TTR <65%
diagnosed dementia during the follow-up period with the annual
dementia incidence of 0.16%/year whereas there was no patient
with TTR ≥65% diagnosed dementia, with the annual dementia
rate essentially 0.0%/year. Although numerically, patients on war-
farin with TTR ≥65% had a lower incidence of dementia com-
pared with patients on warfarin with TTR <65%, the Kaplan-
Meier analyses did not demonstrate a statistically significant dif-
ference in dementia incidence.

DISCUSSION
In a real-world clinical setting with a mean follow-up period of
3.6 years, our prospective study examined the relationship
between antithrombotic choice and the incidence of dementia
among older Chinese AF patients (aged 65 to 85 years) with no
prior history of stroke or cognitive dysfunction, and no subse-
quent clinical stroke events. The four key findings from our study
are: first, older female patients with a higher CHA2DS2-VASc
score were at a significantly higher risk of developing new-onset
dementia. Second, patients who received no antithrombotic ther-
apy had an annual dementia risk of 1.04% per year. Third, the

Figure 2 (A) Kaplan-Meier estimates of new-onset dementia-free
survival in older AF patients with different antithrombotic regimen; and
(B) the annual risk of dementia in older AF patients on no therapy, aspirin
and warfarin with time in therapeutic range (TTR) ≥65% and <65%. AF,
atrial fibrillation.

Table 2 Association between baseline factors and new-onset dementia

Number with new-onset dementia

Univariate analysis Multivariate analysis

HR (95% CI) P value HR (95% CI) P value

Age

≤75 16 Reference Reference

>75 55 3.45 (1.93 to 6.27) <0.001* 2.64 (1.46 to 4.79) 0.001*

Female 49 2.29 (1.36 to 3.86) 0.002* 1.94 (1.14 to 3.28) 0.013*

Hypertension 40 1.35 (0.84 to 2.17) 0.215

Diabetes mellitus 10 0.63 (0.31 to 1.27) 0.195

Renal failure on dialysis 0 0.05 (0.00 to 477) 0.519

Heart failure 20 1.52 (0.89 to 2.58) 0.123

Coronary artery disease 8 0.46 (0.21 to 1.00) 0.052 0.48 (0.22 to 1.06) 0.068

Peripheral arterial disease 0 0.05 (0.00 to 1138) 0.556

CHA2DS2-VASc score 1.43 (1.21 to 1.70) <0.001*

Paroxysmal atrial fibrilation 28 1.34 (0.83 to 2.17) 0.213

Anti-thrombotic therapy (Model 1)

No therapy 32 Reference Reference Reference

Aspirin 34 0.73 (0.44 to 1.20) 0.212 0.88 (0.53 to 1.47) 0.625

Warfarin 5 0.14 (0.05 to 0.36) <0.001* 0.20 (0.08 to 0.52) 0.001*

*p<0.05.
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risk of dementia among patients who received antithrombotic
therapy, particularly warfarin, was about 7.5-fold lower than
those who received no antithrombotic therapy (0.14%/year vs
1.04%/year). And lastly, AF patients who were on warfarin with
TTR ≥65% had a non-significant trend towards a lower risk of
new-onset dementia, as compared to those on warfarin with TTR
<65% (0.16%/year vs 0%/year).

Due to the rapidly ageing population and improvedmedical care,
life expectancy is improving worldwide. The global disease burden
of dementia is immense and dementia is the top contributor to adult
disability and morbidity. The prevalence of dementia is projected to
double every 20 years with an economic cost of 1% of the global
GDP.30 31 In a meta-analysis including 160 studies worldwide,32 the
prevalence and incidence of dementia vary widely from 4.6% to
6.9% and from 1.7% per year to 5.3% per year in people aged
60 years or older. It appears that the prevalence and incidence were
highest inNorthAmerica and lowest in Asia. In theDelphi study, the
prevalence of dementia in people aged 60 years or older was
5.4–6.4% in the Western countries, and 4.0% in China.33 In
a recent systematic review involving 32 116 Chinese people from
13 prospective studies between 1990 and 2010, the incidence of
dementia in people aged 60 years or older was 0.99% per year, and
the prevalence of dementia increased by 50% over the past
20 years.34 In our study, the highest annual dementia risk for patients
whodidnot receive any antithrombotic therapywas 1.04%per year,
and the lowest was 0.14%per year for those who receivedwarfarin.
This apparently lower incidence could have resulted from the lack of
comprehensive cognitive screening protocol to detect individual
patients with early dementia as used in previous study, which
means that the true incidence rates were likely to have been higher
than reported in our study.

Like dementia, AF is the most common sustained cardiac arrhyth-
miaworldwidewith an increasing prevalencewith age.35 36 Although
the association between AF and dementia risk is no longer in doubt,
the underlyingmechanism remains unclear. Severalmechanisms have
been proposed. First, AF and dementia share a number of common
risk factors including advanced age, diabetes mellitus, hypertension,
heart failure and others.37 Many of these risk factors may lead to
micro-vascular and/or macro-vascular diseases resulting in repetitive
silent cerebral vascular injuries and white matter lesions.3 38 39 These
risk factors also constituted the important components of CHA2DS2-
VASc score21; AF patients with higher CHA2DS2-VASc scores tend to
be more prone to developing silent or clinically apparent ischaemic
stroke, which could also lead to subsequent cerebral injury and
cognitivedecline.40 41Logically speaking,onewould thereforeexpect
AF to preferentially increase the risk of vascular (over other types of)
dementia owing to its thromboembolic tendency to cause silent or
clinically apparent subcortical and cortical infarcts.42 However, one
large long-term (5 years) follow-up study of 37 025 patients demon-
strated thatAFwas independently associatedwith all types of incident
dementia including senile, vascular and Alzheimer’s dementia.43 In
that study, however, the highest risk was found in the younger age
group (<70 years), whereas this was opposite to the findings in our
study. Importantly, in our study, we excluded patients who have had
any prior history of stroke or subsequent clinical stroke events.
Hence, the associations found in our study were independent of any
clinical strokeevents, althoughwedidnot examine for theoccurrence
of silent stroke events (eg, by routine follow-up neuroimaging).

Second, the beat-to-beat variation in stroke volume and resul-
tant reduced cerebral perfusion due to decrease in cardiac output
might predispose to cognitive impairment and development of
dementia.44 AF has been demonstrated to be associated with
reduced brain volume and cognitive function independent of
cerebral infarcts,45 as well as exacerbating cerebral perfusion.46

In support of this theory, a study evaluating the impact of AV-
nodal ablation in AF patients demonstrated a sustained improve-
ment in memory and cognitive function in patients who had
regular stroke volume and normal cerebral perfusion restored
after AV nodal ablation followed by permanent pacemaker
implantation.47 Lastly, inflammation, endothelial dysfunction
and platelet activation may contribute to the prothrombotic pro-
inflammatory state associated with AF.48–50 Endothelial activa-
tion could lead to the secretion of many pro-inflammatory cyto-
kines and growth factors, such as thrombin, which has in turn
been shown to be an inflammatory neurotoxin in AD.51 52 One
randomised controlled trial (RCT) of 34 older patients also found
that high-intensity cholesterol-lowering therapy provided an
anti-inflammatory action—leading to a reduction in plasma con-
centration of IL-1RA, IL-2, IL-9 and IL-12, and macrophage
inflammatory protein-1β (MIP-1β)—that might ameliorate neu-
rocognitive decline and loss of brain volume in amygdala and
hippocampus.53 In our study, we did not examine for beat-to-beat
variation in stroke volume, cerebral perfusion or blood biomar-
kers of inflammation or endothelial activation.
This real-world observational study is the first to demonstrate

that warfarin therapymay be associated with a significantly lower
risk of developing new-onset dementia in AF patients with no
prior stroke or cognitive dysfunction, and no subsequent clinical
stroke events. Our results should be added to the recent systema-
tic review, which included 19 studies that assessed the association
between cognitive decline and AF thrombo-prophylaxis.54 In that
review, data from two prospective studies (one RCT) comparing
anticoagulation versus antiplatelet therapy revealed that antic-
oagulation may be associated with a non-significantly lower
decline in Mini-Mental Score Examination (MMSE) score
between baseline and follow-up.54 However, there was no robust
evidence to suggest that anticoagulation may be effective in redu-
cing the risk of new-onset dementia, as compared to antiplatelet
agents (two studies) or no treatment (three studies).54 Another
ongoing Cochrane systematic review is investigating the effects of
antithrombotic therapy in preventing cognitive decline in people
with small vessel disease on neuroimaging but without
dementia.55 This review plans to include RCTs that have
recruited patients with and without AF.
Data from our study also suggested that AF patients who were on

warfarin with a higher TTR of ≥65% appeared to have a non-
significantly lower risk of new-onset dementia, as compared to
those on warfarin but with a lower TTR of <65%. This trend was
observed despite none of these patients had a new clinical stroke
event. This is consistent with one study of 2605, which showed that,
for AF patients on warfarin, time spent inside therapeutic range
(TTR) was correlated with the long-term risk of developing
dementia.56 This lends further weight in supporting the hypothesis
that AF-related cognitive decline may be primarily a result of micro-
vascular occlusive events or silent strokes. The importance of achiev-
ing a high TTR in order tomaximise the benefit of warfarin therapy
for stroke prevention in AF is well known.57 58 However, our study
is the first to explore the impact of TTR on the risk of developing
new-onset dementia in patients with AF on warfarin but without
new clinical stroke events. Due to their non-inferiority and/or super-
iority of non-vitamin K oral anticoagulants (NOACs) as compared
to warfarin for stroke prevention in older people with AF,35 it is
reasonable to hypothesise that NOACs might also be effective in
preventing cognitive decline and dementia in AF.

Limitations
This study was limited by being single-centre-based and observa-
tional in nature. Since the selection of antithrombotic strategies
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was not randomised on an individual basis, causality of the cor-
relations found in our study cannot be proven. However, real-
world databases are useful for generating hypotheses and explor-
ing practice patterns, especially among patient groups that are not
usually represented by clinical trials (eg, the older and frailer
patients). For this study, there was no institutional guideline
restricting choice of antithrombotic therapies and drug regimens
were decided by each attending physician. Although stroke risk
assessment was on index date using the CHA2DS2-VASc score,
patients’ risk profile might have changed over time and contin-
uous update of the CHA2DS2-VASc score was not performed.
Data concerning short-term interruption of antithrombotic ther-
apy due to various causes, such as withholding antithrombotic
therapy during peri-operative period and/or during occurrence of
clinically significant bleeding, were not available.While we ascer-
tained all newly diagnosed dementia and Alzheimer’s disease by
careful review of hospitalisation records, we recognised that
there were potential problems with documentation and coding,
possibly leading to under-diagnosis (more likely than over-
diagnosis). Indeed, in the current study, the diagnosis of dementia
is often made at the time while the patients exhibited features of
dementia instead of through comprehensive cognitive screening
protocol, thereby those with early dementia with mild symptoms
might not be diagnosed.Moreover, this study was not designed to
examine the associations with mild cognitive impairment or sub-
jective cognitive decline. In addition, the study had limited power
to detect true difference in dementia incidence between patients
on warfarin with different TTR due to the relatively small sample
size and low incidence of dementia in patients on warfarin,
although there were numerically fewer patients on warfarin
with good TTR. Furthermore, in addition to antithrombotic regi-
men, other cardiovascular risk factors including smoking, and
dyslipidemia, use of lipid-lowering agents and certain echocar-
diographic parameters may have impacts on the development of
dementia. Regrettably, those data were not available for analysis.
In addition, subjects in the present study were exclusively of
Chinese ethnicity living in Hong Kong, thereby potentially limit-
ing the generalisability of our results to other ethnic groups, given
the possible variations in disease processes.

CONCLUSIONS
In this prospective observational study based on real-world data,
older Chinese AF patients with no prior history of stroke or cogni-
tive dysfunction, and no subsequent clinical stroke events, warfarin
therapy were associated with a significantly lower risk of new-onset
dementia, when compared with no therapy and/or aspirin. In the
future, well-designed large-scale controlled studies are needed to
determine the pathophysiological mechanisms of AF-related cogni-
tive decline, and test whether NOACsmight be superior to warfarin
in preventing cognitive decline and dementia in AF.
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