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Prevalence of atrial fibrillation stratified by age and
sex In published studies since 1991

=S
/0% of AF patients are age
75 years or above

5- | ,Z%
0 i 0 i Fﬁf——t
0 5 60 70 8 90 100 40 50 60 70 80 %0 100

Hanon O et al. Archives of Cardiovasc Dis 2013;106:303—23



Risk of atrial fibrillation-related stroke according to age
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Atrial fibrillation and Cause-Specific Risk of
Pulmonary Embolism
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Figure 1. Inclusion of study participants from the fourth {1994-1995), fifth (2001-2002), and sixth
(2007-2008) surveys of the Tromse study.

Incident events of AF, IS, and PE during follow-up were recorded

Erin M et al. 3 Am Heart Assoc 2018:7:e006502



HR (95%CI)

Atrial fibrillation and Cause-Specific Risk of
Pulmonary Embolism

Among 29 782 study participants, 2067 (6.9%) developed AF
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In elderly pts with PE, the prevalence of FA was doubled, in the
absence of DVT, and it is associated with a more severe PE In
the absence than in the presence of DVT.
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In the absence of DVT, FA should be considered as cause of PE.

Morella P et al. Aging Clinical and Experimental Research 2018
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he global prevalence of dementia (for those aged 260 years):
A systematic review and metaanalysis

2010: 35.6 million
people lived with
dementia worldwide
These numbers are
expected to almost
double every 20
years, to 65.7
million in 2030 and
115.4 million in
2050.
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Risk factors for Dementia

Table 2 Selected risk factors for dementia

Comments
Mon-modifiable risk factors
Dremographic factors
Age Dementia prevalence increases exponentially with age®
Sex Dementia prevalence greater in women than men”
Ethnicity WaD risk greater in blacks than whites®
Genetic factors Genetic alterations may affect cognitive function, e.g. apolipoprotein E e4 allele and ABCAY are associ-

ated with increased risk of AD; CRORF72, MAPT, GRMN gene mutations associated with frontotempo-
ral dementia; rs12007229 is associated with VaD ™
Lifestyle factors

Education Lower education is associated with higher WaD risk"’

Physical activity Increased physical activity is associated with lower risk of general dementia, Alzheimer's dementia, and
WaD risk, which was attenuated with further adjustment for baseline cognitive, psychosocial, and vas-
cular factors. Review reported that seven out of eight studies found an association between increased
physical activity and lower risk of cognitive decline'?

Body mass index U-shaped association between body mass index and dementa, with dementia risk higher in individuals
who were cbese or underweight'?

Smoking Meta-analysis reported that current smokers have higher risk of cognitive decline and dementia over fol-
low-up, than non-smokers or former smokers'*

Social support and networks Compared with small social networks, larger social networks were associated with a lower risk of inci-
dent dementia over time."®

Cardiovascular risk factors

Blood pressure Higher mid-life blood pressure was associated with higher dementia risk’® and cognitive decline”
Blood glucose Diabetes was associated with increased dementia risk'® and cognitive decline’®
Lipids Higher total serum cholesterol was associated with higher VaD and AD risk®®*"
Clinical cardiovascular or cerebrovascular disease
Stroke Stroke is associated with increased dementia risk™ >
AF AF is associated with increased dementia risk™**>
“ascular/peripheral arterial disease Carotid arterial disease is associated with incident dementia risk and cognitive decline®®="
Lower ankle brachial index is associated with increased dementia risk®®
Sleep apnoea Sleep-disordered breathing is associated with an increased risk of cognitive impairment and a small wor-

sening in executive function.™

ABCAT, ATP-binding cassette transporter A7; AD, Alzheimer's disease; AF, atrial fibrillaticn; C9ORF72, chromosome ¢ open reading frame 72; GRMN, gramnwlin; MAPT, microtubule-
associagted protein tow; WaD), vascular dementia.



Patients with AF fibrillation are at higher risk
for cognitive impairment and dementia

Patients with Patients with Patients
overt stoke silent stroke without stroke



The incidence of dementia by the patient’'s AF status

There is a significant increase in dementia in general and in all subtypes in patients with AF
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Atrial Fibrillation and cognitive impairment
iIndependent of stroke
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Decline in the global cognitive Is accelerated AF pts
iIndependently from stroke or CHD

From the Whitehall Il study, N= 10 308 at study recruitment in 1985. A battery of cognitive tests was
administered four times (1997-2013) to 7428 participants (414 cases of AF).

n -

— No AF
95% CI, No AF
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Singh-Manoux A et al. Eur Heart J 2017;38:2612—-2618



Decline in the global cognitive Is accelerated AF pts
iIndependently from stroke or CHD

In multistate models, AF was associated with a 6.22 times increased risk of stroke and its association with
dementia was not fully explained by stroke as demonstrated by the increased risk of dementia in those free of
stroke

Start of a. HR=6.22 rﬂE% Cr: 4.74, S.IEJ Inciderit
Follow-up > Stroke

Incident
= Dementia 0

Singh-Manoux A et al. Eur Heart J 2017;38:2612—-2618



Pathophysiology of AF-induced cognitive impairment



Brain MRIs reveal evidence of silent cerebral infarcts In
patients with AF

Brain magnetic resonance images of a 55-year-old man with paroxysmal atrial fibrillation without other risk
factors: axial fluid-attenuated inversion recovery sequences demonstrate multiple small hyperintense lesions
at the subcortical level in both hemispheres. Clusters (arrows) of small lesions are visible in the left frontal
and temporo- parietal regions (A), in the left frontal lobe (B), and in the right frontal lobe (C).

Gaita F et al. JACC 2013;62(21):1990-7



Double Risk of Silent Cerebral Infarctions in AF patients: A
Systematic Review and Meta-analysis

Study, Year (Reference) Diagnosis Participants, n Events/ Events/ Odds Risk of
Method Patients Patients Ratio (95% CI) Confounding
With AF, n/N  Without AF, /N Bias*

MRI .
Vermeer et al, 2003 (23) MRI 1.5T 1015 8/32 209/983 ——L— § 1.00 (0.40-2.30) Moderate
Das et al, 2008 (11) MRI 1T 2040 11/45 209/1995 ——0%— 2.16 (1.07-4.40) Moderate
Kim et al, 2011 (13) MRI 1.5T 406 3/12 61/394 - ; 1.34 (0.29-6.38) Minimal
Kobayashi et al, 2012 (36) MRI1.5T 142 35/71 20/71 —4:— 2.53 (1.21-5.30)t  Minimal
Marfella et al, 2013 (12) MRI1.5T 464 107/176 84/288 %—-—0—— 4.44 (2.42-8.16) Minimal
Subtotal (P = 39.25%; P = 0.089) <P 2.30 (1.44-3.68)

cr |
Petersen et al, 1989 (19) cT 60 4/30% 3/30 - ; 1.38 (0.28-6.80) Moderate
Petersen et al, 1989 (32) cT 58 14/29% 8/29 -—Q:'— 2.45 (0.82-7.31) Moderate
Guidotti et al, 1990 (18) cr 144 32/72 8/72 Er——.—— 6.40 (2.68-15.27) Minimal
Zito et al, 1996 (34) cT 78 16/38 8/40 —‘:0— 2.91(1.06-7.97) Minimal
Subtotal (2 = 0%; P= 0.297) <> 3.45 (2.03-5.87)

Overall (? = 32,12%; P=0.118) @ 2,62 (1.81-3.80)

I : T
025  1.00 16.00

Atrial fibrillation is associated with more than a 2-fold increase in the odds for SCI.

Kalantarian Set al. Ann Intern Med. 2014,;161(9):650-8



Low/high (<50/>90 bpm) predicts dementia in cognitively impaired
elderly subjects with AF: role of ventricular rate response
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Atrial fibrillation In stroke-free and dementia-free patients Is
associated with memory impairment and hippocampal atrophy
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Atrial fibrillation Is associated with reduced brain volume and
cognitive function independent of cerebral infarcts

E o2 f Cross-sectional analysis on 4251 non-
§.... | 1 demented participants (mean age 76 +
3 | ' 5 years) in the population-based AGES-
g o4 Reykjavik Study. 330 participants had
g - | ¢ AF.
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Mo AF Paroxysmal AF Perustent/permanent AF

Of the brain tissue volumes, AF was associated with lower volume of gray and white matter (p<0.001 and
pP=0.008 respectively) but not of white matter hyperintesities (p=0.49)

Stefansdottir H et al.Stroke 2013:44:1020-25



Atrial fibrillation Is associated with decreased total cerebral blood
flow and brain perfusion detected by phase contrast MRI
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Different mechanisms through which atrial fibrillation may
contribute to cognitive impairment
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Physician who takes care of AF patients should be able
to detect cognitive impairment

Table 3 Assessment of cognitive impairment

Suspect Patient history, appearance, changes in behaviour

Confirm Collateral history from family

Examine Full medical examination, brief screening assessment

Investigate Renal/liver/respiratory/thyroid compromise, B4,
Cardiologists and arrhythmia specialists are Bt

Exclude Depression, neurological/psychiatric disease,

R - . medication/drug use

frequently not familiar with these issues e P o i

Image Multimodal MRI (T1, T2, T2*, DWI) for

brain changes
Establish Diagnosis based on clinical + psychometric

+ imaging

DWI, diffusion-weighted imaging; MRI, magnetic resonance imaging.

Cognitive assessment should be performed 204

in AF patients where there is suspicion of

cognitive impairment.

Dagres et al. Europace 2018;20:1399-1400



THERAPY



Recommendations — Colored Hearts Scheme

Definitions related to a treatment or procedure Consensus statement Symbol
instruction

Scientific evidence that a treatment or procedure is beneficial and effective. Requires at least one ‘Should do this’

randomized trial, or is supported by strong observational evidence and authors' consensus

(as indicated by an asterisk).
General agreement and/or scientific evidence favour the usefulness/efficacy of a treatment or ‘May do this’

procedure. May be supported by randomized trials based on a small number of patients or

S

which is not widely applicable.
Scientific evidence or general agreement not to use or recommend a treatment or procedure. ‘Do not do this’

Dagres et al. Europace 2018;20:1399-1400



Oral Anticoagulation and dementia

Retrospective registry study of 444 106 patients with hospital diagnosis of AF and no dementia in Sweden between 2006-2014.

intention to treat on treatment
20% - 20%
OAC treatment had 29% lower risk of OAC patients had 48% lower
dementia than patients without OAC risk of dementia than non-
treatment at baseline OAC patients

15% - 15%

10% -

10% -

5% -

Incidence of dementia

Friberg et al. Eur Heart J 2018;39:453-60



Anticoagulation

Appropriate anticoagulation in patients with 107,111

AF and stroke risk factors should be
applied for the prevention of cognitive

dysfunction.



Anticoagulation for prevention of cognitive
decline

* Why not “green heart™?

* Not proven in large randomized clinical trials (yet)



Long-term incident dementia events in 5254 patients
with AF compared by DOACs and warfarin treatment

% New Onset Dementia

0.9
0.8
0.7
0.6

0.5 -

0.4

03 -
0.2 -

0.1

P=0.02

DOAC

Warfarin

Dementia occurred more frequently in
patients taking Warfarin (mean follow-up
243 days), although statistical significance
was noticed, the importance of such an
association is unclear (0.7% vs 0.3% of
the patients taking DOAC [p . 0.03].

Only prospective studies can_produce
conclusive evidence. No difference in rate
of dementia was observed comparing one
DOAC with another (apixaban 0.2%,
rivaroxaban 0.4%, dabigatran 0%, p .
0.36).

Jacobs V et al. Am J Cardiol 2016:118:210-14



Novel oral anticoagulants vs. Vitamin K
antagonists

107,114

Consider NOAC instead of VKA when
using oral anticoagulation for the preven-
tion of stroke in AF, which may have a
beneficial effect on subsequent cognitive

disorders



Time outside of therapeutic range in AF patients Is associated
with long-term risk of dementia

Event-free survival estimates for dementia incidence among categories of percent time in the therapeutic range.
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Jacobs V et al. Heart Rhythm 2014;11:2206-13

2605 pts age: 73.7£10.8 years, median follow-up: 4.0 years (maximum 9.9 years)



Quality of anticoagulation with Vitamin K
Inhibitors

In patients with AF managed with long-term 75,107

VKA, a high anticoagulation time in thera-
peutic range may be beneficial for opti-

mal prevention of new-onset dementia



Ongoing Trials

Table 8 Studies that are currently examining the effect of different therapies and interventions on cognitive function
in patients with AF or atrial tachyarrhythmias

Study name

Target population

Intervention

Cognitive function as
outcome

Impact of Anticoagulation Therapy on the
Cognitive Decline and Dementia in
Patients With Non-Valvular Atrial
Fibrillation (CAF), NCT03061006

Comparison of Brain Perfusion in Rhythm
Control and Rate Control of Persistent
Atrial Fibrillation, NCT02633774

Cognitive Impairment Related to Atrial
Fibrillation Prevention Trial (GIRAF),
NCT01994265

Early Treatment of Atrial Fibrillation for
Stroke Prevention Trial (EAST),
NCT01288352

Apixaban During Atrial Fibrillation
Catheter Ablation: Comparison to
Vitamin K Antagonist Therapy
(AXAFA), NCT02227550

NOAC: for Stroke Prevention in Patients
With Atrial Fibrillation and Previous
ICH (NASPAF-ICH), NCT02998905

Non-vitamin K Antagonist Oral
Anticoagulants in Patients With Atrial
High Rate Episodes (NOAH),
NCT02618577

Optimal Anticoagulation for Higher Risk
Patients Post-Catheter Ablation for
Atrial Fibrillation Trial (OCEAN),
NCT02168829

Blinded Randomized Trial of
Anticoagulation to Prevent Ischaemic
Stroke and Neurocognitive Impairment
in AF (BRAIN-AF), NCT02387229

Non-valvular AF

Persistent AF

AF patients >65 years old and
CHA,DS,-VASc >1

AF patients

Patients undergoing catheter
ablation of non-valvular AF

Patients with a high-risk of AF
and previous intracerebral
haemorrhage

patients with atrial high rate
episodes and at least two
stroke risk factors but
without AF

Patients having undergone a
successful AF catheter
ablation

Patients with non-valvular AF
and with low risk of stroke

Randomization to dabigatran or

warfarin

Randomization to rhythm or rate
control

Randomization to dabigatran or
warfarin

Randomization to early standar-
dized rhythm control or usual
care

Randomization to vitamin K an-
tagonists or apixaban

Randomization to non-vitamin K
antagonist oral anticoagulant
or acetylsalicylic acid

Randomization to edoxaban or

acetylsalicylic acid or placebo

Randomization to rivaroxaban or
acetylsalicylic acid

Randomization to rivaroxaban or

acetylsalicylic acid

Primary outcome: incident de-
mentia and moderate decline

in cognitive function

Primary outcome: cognitive
assessment

Primary outcome: cognitive

impairment

Secondary outcome: cognitive
function

Secondary outcome: cognitive
function change

Secondary outcome: cognitive
function

Secondary outcome: cognitive

function

Secondary outcome: neuropsy-
chological testing

Primary outcome: composite
endpoint of stroke, TIA and
neurocognitive decline

Secondary outcomes: neurocog-
nitive decline, new onset of

cognitive impairment




