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Controllo della Pressione Arteriosa in Italia
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Risk of AF in General Population

» Hypertension Is the most important risk factor for new AF

 Population-attributable risk
— 14-22%

Benjamin EJ, JAMA 1994; Psaty BM, Circulation 1997



Atrial Fibrillation (AF) Risk Factors

Established Risk Factors

Age

Male Sex
Hypertension

Valvular heart disease
LV systolic dysfunction
Obesity

Alcohol consumption

Estimated Increased
Risk

2
1.5
1.2-1.5
1.8-3.4
4.5-5.9
1.4-2.4
1.3-1.5

Comments

Per decade

BP>140/90 mmHg

Heavy alcohol use (>36 g/d)

Andrade J, Circ Res 2014




Risk of AF in Hypertensives

» Role of Systolic Blood Pressure (BP) at baseline:
— Higher in patients who develop AF
 Registries
— Untreated patients

Verdecchia P, Hypertension 2003

— Treated patients

Losi MA, IntJ Cardiol 2015



AF with and without Comorbities
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Risk of AF in Hypertensives
Systolic BP at baseline

TABLE 2. Independent Predictors of Atrial Fibrillation* Age (x 5 years)
Gender (female)
s R Duration of Hyp. (years)

: : , Relative Risk Baseline Systolic BP (mmHg)
Variable Comparison (95% Confidence Intervals) P LV mass index (x 5 grim?®”)
— LA dimension (x § mm/m??%4)
Acute atrial fibrillation IMT (mm)
Dur. of Hyp.-age interaction

Age 10 years 1.75 (1.36-2.26) 0.001 ANTI-RAS (yes)

LV mass 1150 (14 gheight”) 1.20 (1.07-1.34 0.001 e e ol

Diuretics (yes)

Chronic atrial fibnilation Statins (yes) -

Age 10 years 286 (1.72-4.76) 0.001 S A s —

LV mass 18D (14 g/eight™") 1.70 (1.19-2.43) 0.003 00 o8 1o 1t

Left atrial diameter 18D (0.57 cm) 2.08 (1.31-3.31) 0.002 ;agfs{fégzﬂfgfe:‘":ﬁ::'rﬁ

Verdecchia P, Hypertension 2003 Losi MA, Int J Cardiol 2015



Left Atrial Size and Diastolic Dysfunction
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Cumulative survival
free from NVAF, %

No. at risk

70 4

Doppler «diastolic dysfucntion» and AF
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Log rank P < 0.001
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Age-adjusted cumulative
survival free from NVAF, %

Log rank P < 0.001

— LAVI < 27 mL/m? (tertile 1)
------ LAVI > 27 to < 37 mL/m? (tertile 2)
— = LAVI = 37 mL/m? (tertile 3)
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T T T

1 2 3 4
Follow-up, y

Tsang TSM, J Am Coll Cardiol 2002



AF and Renal Function in General Population

« AF increases with severity of renal dysfunction

Cumulative incidence of AF

o
[
o

e e 90+

Alonso A, Circulation 2011




TABLE 1. Baseline Characteristics of Patients With and Without Future
Occurrence of Atrial Fibrillation

Future Occurrence of Atrial Fibriliation

Total Population No Yes
Variable (N=2482)  (n=2421) (n=61)
Creatinine, mmol/L 87.1(21.8) 87.1(22) 90.3 (25)

Table 1
Baseline characteristics of the studied population.

Parameter No AF group AF group p
6945 117
GFR by simplified MDRD 79 +£18 77 + 21 NS

(ml/min/1.73 m?)

Verdecchia P, Hypertension 2003

Losi MA, Int J Cardiol 2015
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Age (x 5 years)

Gender (female)

Duration of Hyp. (years)
Baseline Systolic BP (mml-lg)
LV mass index (x 5 grim?’)
LA dimension (x 5 mm/m?%-%%
IMT (mm)

Dur. of Hyp.-age interaction
ANTI-RAS (yes)

B-Blockers (yes)

CCB (yes)

Diuretics (yes)

Statins (yes)

BP control at FU (yes)
Systolic BP at FU (mmHg)

0.0

Losi MA, Int J Cardiol 2015

Hazard Ratio for Incident AF
and 95% Confidence Interval



“¥ Characteristics during follow-up and risk of AF

« Changesin
— Systolic BP

— LV hypertrophy
— LAsize

— Renal Function
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SBP during Follow-up and AF

I ' 15-year follow-up

Hinge Exam

=N Ormotensive

M Group 7 {(m3773)
e NOrmotensive
Group 1 (n~399)
o s 0 "
Years during trajectory phase

Increased Risk
for Incident AF

Rahman F, Hypertension 2016



Odds Ratio
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SBP during Follow-up and AF

Odds Ratios of Cardiovascular Risk Factors and Outcomes in Persons with AF

<17.5
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Norby FL, Circulation 2016
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AF (%)
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Okin PM, Hypertension 2015



New-Onset Atrial Fibrillation Rate, %

L\VVM during Follow-up and AF
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LA Size During Follow-up
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Left atrium dilates in 12% of hypertensive treated patients
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Losi MA, Am J Hypert 2016




LA Size during follow-up and AF

e

~— LA Dilatation Present
------- LA Dilatation Absent

»

a

Percent of Patients with First Event (%)

[4)

Wachtell K, Blood Pressure 2010




Worsening Renal Function & AF

* \We can hypothesize that

— Development of worsening renal function contributes to a greater
Incidence of LV hypertrophy and LA dilatation
— The development of AF should negatively affect kidney function
« AF abolishes the contribution of atrial contraction to ventricular filling
— Reduction of cardiac output



Conclusions

« Hypertension and AF are strictly linked

— At baseline predictors of incident AF:
« Target organ damage
* LAsize
— During follow-up the rate of AF is reduced by

* Lower value of Systolic BP
» LV hypertrophy and LA dilation regression



Atrial fibrillation and cognitive decline
A longitudinal cohort study

ABSTRACT

Objective: We sought to determine whether in the absence of clinical stroke, people with atrial
fibrillation experience faster cognitive decline than people without atrial fibrillation.

Methods: We conducted a longitudinal analysis in the Cardiovascular Health Study, a community-based
study of 5,888 men and women aged 65 years and older, enrolled in 1989/1 990 or 1992/1993. Par-
ticipants did not have atrial fibrillation or a history of stroke at baseline. Participants were censored
when they experienced incident clinical stroke. Incident atrial fibrillation was identified by hospital dis-
charge diagnosis codes and annual study ECGs. The main outcome was rate of decline in mean scores
on the 1 00-point Modified Mini-Mental State Examination (3MSE), administered annually up to 9 times.

Results: Analyses included 5,150 participants, of whom 552 (10.7%) developed incident atrial fibril-
lation during a mean of 7 years of follow-up. Mean 3MSE scores declined faster after incident atrial
fibrillation compared with no prior atrial fibrillation. For example, the predicted 5-year decline in mean
3MSE score from age 80 to age 85 was —6.4 points (95% confidence interval [Cl]: —=7.0, —5.9) for
participants without a history of atrial fibrillation, but was —10.3 points (95% CI: —11.8, —8.9) for
participants experiencing incident atrial fibrillation at age 80, a 5-year difference of —3.9 points
(95% Cl: —5.3, —2.5).

Conclusions: In the absence of clinical stroke, people with incident atrial fibrillation are likely to reach
thresholds of cognitive impairment or dementia at earlier ages than people with no history of atrial
fibrillation. Neurology® 2013;81:119-125
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DSST score
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REVIEW

Annals of Internal Medicine

Cognitive Impairment Associated With Atrial Fibrillation

A Meta-analysis

Shadi Kalantarian, MD, MPH; Theodore A. Stern, MD; Moussa Mansour, MD; and Jeremy N. Ruskin, MD

Background: Atrial fibrillation (AF) has been linked with an in-
creased risk for cognitive impairment and dementia.

Purpose: To complete a meta-analysis of studies examining the
association between AF and cognitive impairment.

Data Sources: Search of MEDLINE, PsycINFO, Cochrane Library,
CINAHL, and EMBASE databases and hand search of article refer-
ences.

Study Selection: Prospective and nonprospective studies reporting
adjusted risk estimates for the association between AF and cogni-
tive impairment.

Data Extraction: Two abstracters independently extracted data on
study characteristics, risk estimates, methods of AF and outcome
ascertainment, and methodological quality.

Data Synthesis: Twenty-one studies were included in the meta-
analysis. Atrial fibrillation was significantly associated with a higher
risk for cognitive impairment in patients with first-ever or recurrent
stroke (relative risk [RR], 2.70 [95% ClI, 1.82 to 4.00]) and in a
broader population including patients with or without a history of
stroke (RR, 1.40 [CI, 1.19 to 1.64]). The association in the latter
group remained significant independent proof of clinical stroke his-

tory (RR, 1.34 [CI, 1.13 to 1.58]). However, there was significant
heterogeneity among studies of the broader population (=
69.4%). Limiting the analysis to prospective studies yielded similar
results (RR, 1.36 [Cl, 1.12 to 1.65]). Restricting the analysis to
studies of dementia eliminated the significant heterogeneity (P =
0.137) but did not alter the pooled estimate substantially (RR, 1.38
[Cl, 1.22 to 1.56]).

Limitations: There is an inherent bias because of confounding
variables in observational studies. There was significant heteroge-
neity among included studies.

Conclusion: Evidence suggests that AF is associated with a higher
risk for cognitive impairment and dementia, with or without a
history of clinical stroke. Further studies are required to elucidate
the association between AF and subtypes of dementia as well as
the cause of cognitive impairment.

Primary Funding Source: Deane Institute for Integrative Research
in Atrial Fibrillation and Stroke at the Massachusetts General
Hospital.

Ann intern Med. 2013;158:338-346.
For author affiliations, see end of text.

www.annals.org




The association between AF and cognitive impairment in patients with or without history of stroke

Study, Year (Reference)

Cross-sectional

Ott et al, 1997 (28)
Cacciatore et al, 1998 (29)
Jozwiak et al, 2006 (30)
Debette et al, 2007 (31)
Bilato et al, 2009 (32)

End Point

Cognitive impairment
Cognitive impairment
Cogpnitive impairment
Cognitive impairment
Cognitive impairment

Subtotal (/2 = 49.9%; P = 0.092)

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 (16)
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 dementia¥]

Cognitive decline

Subtotal (/12 = 75.2%; P = 0.000)

Overall (12 = 69.4%; P = 0.000)

AF No AF

Events/ Events/

Patients, n/N Patients, n/N

38/157 597/6151
20/60 227/1015
293/547 614/1467
15/32 11/51
73/135 519/1441
NR/61 NR/568
NR/59 NR/952
0/13 36/418
18/68 152/617
NR/190 NR/3146
731/10 161 804/26 864
103/502 469/2543
16/30 282/620

526/2732 4169/25114

Relative Risk Weight, %*

(95% CI)

1.70 (1.10-2.63)
1.05 (0.50-2.20)
1.56 (1.27-1.92)

L]

+

e ———

1.14 (0.73-1.78)
1.51 (1.11-2.05)

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)

o
$

I
36.7

8.10 (1.90-34.53)

7.18
3.51
12.50
1.10
6.99
31.29

2.96
3.25
2.1
4.95
10.02
14.77
11.95
3.81
14.90
68.71

100

CVA
Exclusion

Not
Yes
Yest
No
No

No
Yes
No
Yes
No
No
Yes
No
Not
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The association between AF and cognitive impairment independent of stroke history

Study, Year (Reference)

Cross-sectional

Ott et al, 1997 (28)

Cacciatore et al, 1998 (29)
Jozwiak et al, 2006 (30)

Bilato et al, 2009 (32)

Subtotal (12 = 0.0%; P = 0.478)

Prospective cohort

Elias et al, 2006 (13)

Marengoni et al, 2011 (14)

Peters et al, 2009 (16)
Bunch et al, 2010 (11)
Dublin et al, 2011 (12)

Marzona et al, 2012 (36)

End Point

Cognitive impairment
Cognitive impairment
Cognitive impairment
Cognitive impairment

Cognitive impairment
Dementia
Cognitive impairment
Dementia
Dementia

Cognitive impairment

Subtotal (12 = 84.0%; P = 0.000)

Overall (12 =74.2%; P = 0.000)

AF

No AF

Events/

Patients, n/N Patients, n/N

NR/NR
20/60
293/547
73/135

NR/59
18/68
NR/190
731/10 161
103/502
NR/NR

Events/

NR/NR +
227/1015 ——p+—
614/1467 e
519/1441 —w:--
O
NR/952 ——
152/617 —e—+
NR/3146 —qn
804/26 864 e
469/2543 &
NR/NR +
<P
¢
T : |
04 1 10

Relative Risk  Weight, %*

(95% ClI)

1.60 (1.00-2.56)
1.05 (0.50-2.20)
1.56 (1.27-1.92)
1.14 (0.73-1.78)
1.47 (1.24-1.74)

4.01 (1.84-8.74)
0.90 (0.50-1.62)
1.08 (0.80-1.46)
1.56 (1.40-1.74)
1.38 (1.10-1.73)
1.06 (0.93-1.21)
1.32 (1.04-1.67)

1.34 (1.13-1.58)

7.49
4.03
14.01
7.95
33.48

3.74

5.66
11.30
16.46
13.41
15.96
66.52

100

CVA
Exclusion

Yest
Yes
Yest
No

Yes
Yes
No
No
Yes

Yest
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Domains 924+154 8624138 829+11.5 <001 <001 0.08
1-Immediate Memory 056175 899x147 871169 002 <0.01 0.24
2-Visuo-spatial abilities 93.8=167 89.9+182 848x148 0.14 <0.01 0.04
3-Language 929x114 88.8+9.1 88.1£8.7 <0.0] <0.01 0.59
4-Attention 1014+£21.2 966+166 949+156 0.09 0.02 0.47
5-Delayed memory 93.5+11.7 887147 87.7+14 0.02 <0.01 0.64

JACC Vol. 62, No. 21, 2013



CMA]

RESEARCH

Increased risk of cognitive and functional decline in
patients with atrial fibrillation: results of the ONTARGET

and TRANSCEND studies

Irene Marzona MSc PharmD, Martin O’'Donnell MB PhD, Koon Teo MB PhD, Peggy Gao MSc,
Craig Anderson MD PhD, Jackie Bosch BScOT MSc, Salim Yusuf MD DPhil

— ABSTRACT

Background: The role of atrial fibrillation in cog-
nitive impairment and dementia, independent
of stroke, is uncertain. We sought to determine
the association of atrial fibrillation with cogni-
tive and physical impairment in a large group of
patients at high cardiovascular risk.

Methods: We conducted a post-hoc analysis of
two randomized controlled trials involving
31 546 patients, the aims of which were to
evaluate the efficacy of treatment with
ramipril plus telmisartan (ONTARGET) or
telmisartan alone (TRANSCEND) in reducing
cardiovascular disease. We evaluated the cog-
nitive function of participants at baseline and
after two and five years using the Mini-Mental
State Examination (MMSE). In addition, we
recorded incident dementia, loss of indepen-
dence in activities of daily living and admission
to long-term care facilities. We used a Cox
regression model adjusting for main con-
founders to determine the association
between atrial fibrillation and our primary
outcomes: a decrease of three or more points
in MMSE score, incident dementia, loss of

independence in performing activities of daily
living and admission to long-term care.

Results: We enrolled 31 506 participants for
whom complete information on atrial fibrillation
was available, 70.4% of whom were men. The
mean age of participants was 66.5 years, and the
mean baseline MMSE score was 27.7 (standard
deviation 2.9) points. At baseline, 1016 partici-
pants (3.3%) had atrial fibrillation, with the con-
dition developing in an additional 2052 partici-
pants (6.5%) during a median follow-up of 56
months. Atrial fibrillation was associated with an
increased risk of cognitive decline (hazard ratio
[HR] 1.14, 95% confidence interval [CI] 1.03-
1.26), new dementia (HR 1.30, 95% ClI 1.14-1.49),
loss of independence in performing activities of
daily living (HR 1.35, 95% Cl 1.19-1.54) and
admission to long-term care facilities (HR 1.53,
95% Cl 1.31-1.79). Results were consistent
among participants with and without stroke or
receiving antihypertensive drugs.

Interpretation: Cognitive and functional de-
cline are important consequences of atrial fib-
rillation, even in the absence of overt stroke.
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Outcome HR (95% ClI) HR (95% Cl) HR (95% ClI)
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score = 3 ] | |
Dementia during 1.41(1.13-1.76) | —m— | 1.23(1.05-1.44) i | 1.30(1.14-1.49) -
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ADL during follow-up : ! :
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