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Chlinical and silent cerebral emboli

In AF: new Insight
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AF and risk of Stroke

AF patients have a higher
risk of symptomatic

cerebral events (5 times
] ) Percentage of Strokes
higher) that progressively Associated with Atrial Fibrillation

Increases with age.
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Wolf PA et al, Arch Intern Med. 1987; 147: 1561-1564




Thromboembolic risk
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Congestive heart failure

Hypertension

Age > 75 years

6.7-15.2 Diabetes mellitus

Prior Stroke or TIA
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ESC Guidelines 2010; Olesen JB et al BMJ 2011
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Cognitive impairment
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Cognitive Impairment Associated With Atrial Fibrillation

Tot pts 85118 AF patients 14147 No AF patients 70971

Study, Year (Reference)

Results

End Paint

AF Mo AF

Events/ Events/
Patients, n/N Patients, n/N

AF relates to higher risk for cognitive
iImpairmeint (RR, 1.40 [CI, 1.19 to

1.64])

Prospective cohort
Tilvis et al, 2004 (33)
Elias et al, 2006 (13)
Forti et al, 2007 (34)
Marengoni et al, 2011 (14)
Peters et al, 2009 (18)
Bunch et al, 2010 (11)
Dublin et al, 2011 (12)
Li et al, 2011 (35)
Marzona et al, 2012 (36)

Cognitive decline
Cognitive impairment
Conversion to dementia§
Dementia

Cognitive decline
Dementia

Dementia

Conversion to dementiafl

Cognitive decline

Subtotal (12 = 75.2%; P = 0.000)

Overall (12 = 69.4%; P = 0.000)

NR/&1 NR/568
NR/5%9 NR/952
0/13 36/418
18/68 152/617
NR/190 NR/3146
731710161 804/2¢ 864
103/502 469/2543
16/30 282/620

526/2732 4169/25114

Relative Risk  Weight, %* CVA
(95% Cl) Exclusion

1.70 (1.10-2.63) 7.18
1.05 (0.50-2.20) 3.51
1.56 (1.27-1.92) 12.50
8.10 (1.90-34.53) 1.10
1.14 (0.73-1.78) 6.99
1.51(1.11-2.05) 31.29

2.88 (1.26-6.58)
4.01 (1.84-8.74)
1.10 (0.40-3.02)
0.90 (0.50-1.62)
1.08 (0.80-1.46)
1.56 (1.40-1.74)
1.38 (1.10-1.73)
1.09 (0.54-2.20)
1.14 (1.03-1.26)
1.36 (1.12-1.65)

1.40 (1.19-1.64)

Ann Intern Med. 2013:158:338-346




Atrial fibrillation and incident dementia

5.150 pts, mean age 73 yrs, Male 41%, Hypertension 57%
Not having atrial fibrillation or a history of stroke at baseline

Mean follow-up 7 yrs

Conclusion:

Cognitive function progressivily decline with | ..
age, AF onset accelerates by above five years | | COgnitive test performed

annually

Conclusion:

further studies are required to

elucidate the cause of cognitive New onset AF

occuring in 552 (10.7%)

Impairment
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AF onset increases
cognitive impairment
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Tacker EL et al Neurology 2013;81:119-125




Hypothesis explaining cognitive impairment in AF

Reduced cerebral perfusion, due to
beat to beat interval variability i

Reduced cerebral perfusion, due to
lower cardiac output

Decreased
cerebral perfusion

EMBOLI

Increased Thrombin, Prointsmmaory

Cytokines

Pro-inflammatory condition @ N

filling

Silent™ cerebral ischemia Modified from Hui Am Heart J 2015

Lavy S. et al Stroke. 1980;11:35-8

Vermeer et al. Stroke. 2003 May;34(5):1126-9 Kalantarian S et al Ann Intern Med. 2013;158:338-346
Barber M et al J Thromb Haemost. 2004;2:1873-8 Tacker EL et al Neurology 2013;81:119-125

Anderson JL et al Am J Cardiol. 2004:94:1255-9 Hui Am Heart J 2015:169:448-56




Prevalence and Risk Factors of Silent Brain Infarcts in the
Population-Based Rotterdam Scan Study

1077 pts, 71=x 7yrs, 50% male, |
46%hypertension, 4% AF [ §°%

24% (259 pts) positive

for iIschemic lesions at the cerebral MRI

T2 Flair-MRI :
silent hyperintensities in left basal ganglia

v ;

Factors associated with SCI:
Age
Hypertension
Gender

Odds Ratio
[ T E -

T1-weighted MRI :
silent lacunar infarct in the right

thalamus

120-139 140-
Systolic blood pressura (mm Hg)

Vermeer et al. Rotterdam Scan Study 2002,2003 Stroke



Silent brain infarcts and the risk of
dementia and cognitive decline.

24%0 positive
for 1Ischemic lesions at the
cerebral MRI

Elderly people with silent brain infarcts have an
Increased risk of dementia and a steeper decline In
cognitive function

Vermeer SE et al, NEJM, 2003




Prevalence and Correlates of Silent Cerebral Infarcts in

the Kramingham Offspring Studv

2040 pts, 58+ 7 yrs, 47% male, 37% hypertension
3.1% AF (60 pts)

no evidence of prior clinical strokes
1190 silent cerebral 1schemias

Factors associated with silent ischemia were:
Age
Hypertension
Plasma Homocysteine
Carotid Stenosis
Atrial Fibrillation

Das R et al Stroke 2008: 39:2929-35.



The epidemiology of silent brain infarction: a
systematic review of population-based cohorts

Data from 32 studies from 1997 to 2013 on
33.671 patients underwent cerebral MRI examinations

. o Mean Prevalence vs Mean Age
—--| — Slope = [}.EB‘IT, Cnrrelatiun = 0,3672

SCI ranges from 5% to 62%
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Fanning JP, Wong AA, Fraser JF. BMC Med. 2014




The epidemiology of silent brain infarction: a
systematic review of population-based cohorts

Strenght of association  Risk factors
Strong Age

Hypertension

Carotid artery disease

Chronic kidney disease

Unclear Atrial fibrillation
Dyslipidemia

Diabetes

Fanning JP, Wong AA, Fraser JF. BMC Med. 2014
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Prevalence of Silent Cerebral Ischemia in Controls and AF patients

Controls 90 pts: 48% SCI

180 AF pts 90% SCI

Controls

P value

59

0.31

Hypertension

45 (50%)

Hypertension

46 (51%)

0.96

Diabetes

12 (6%)

Diabetes

5 (6%)

0.78

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




The number of SCI varies according to AF type

12 lesions/person 28 lesions/person 41 lesions/person

m Pa roxysmal AF Per5|ste nt AF

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




Correlation between AF type, SCI number
and cognitive function

41 lesions/person

28 lesions/person

Paroxysmal AF (mean 28 SCl/per

12 lesions/perso

[}
l L" Persistent AF (mean 41 SCl/person)

An Increased burden of SCI relates with
worse cognitive perfomance

1-Immediate Memory 2-Visuo-spatial abilities 3-Language 4-Attention 5- Delayed memory
Gaita F et al JACC 2013;62(21):1990-7




SCI prevalence in patiens without risk factors:)Controls versus AF
Controls 16% SCI AF 76% SCI
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In the absence of cardiovascular risk factors (ChadsVasc 0),
AF related to five fold increase of SCI

Gaita F. et al. unpublished




Selective Vulnerability of Cortical Border Zone
between Anterior, Middle and Posterior
Cerebral Arteries

Selective embolization may be due to:
Peculiar anatomy of pial arteries

Figure 1. Cerebral arterial microcirculation. 1: cortical arteries; 2: pial arteries; 2.1: short
branches; 3: subependymal arteries; 4: subependymal perforating arterioles; 5: lenticulostriated
and thalamic perforating arterioles; 6: transcerebral arterioles.

Bergui M. Gaita F. et al. Stroke 2015




In atrial fibrillation lesions are:
3 bilateral . multiple . “spotted” pattern - Cortical border zone

subcortical




Open Issues




linded ~andomized Trial of
nticoagulation to Prevent Ischemic
Stroke and I''eurocognitive

Impairment in ~trial ~ibrillgp
Prospective, multicenter, randonmy \nded clinical trial

fylsalicylic acid

on criteria:
@on-valvular A’-, CHADS score 0O

Primary endpoint
e Stroke, TIA  and

neurocognitive decline
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AF and Cognitive performance long term follow-up
(183 subject)
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Long term Cognitive performance follow-up: results

baseline 94
versus f-u 95.5

]
baseline 86

versus f-u 91

—
. B 2.6y follow up

Delta variation
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baseline 77 at baseline

versus f-u 77,5
59 pts
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40% 100% | | /

SR controls  rhythm control permanent AF




Conclusions
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