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EXPECTED PREVALENCE OF APPARENT AF

Management of atrial fibrillation 



Stroke as a first sign of AF
75 yr-old male patient with acute hemi-paresis preceding dyspnea NYHA for 7 days

Kirchhof P, Breithardt G. Internist (Berl) 2007; 48:819-31



The Framingham Heart Study

(n=266)

(n=318)

(n=133)

(n=159)

Benjamin et al, Circulation 1998;98:946-952

Burden of disease : AF

mortality curves for subjects 55 to 74 years of 
age

Management of atrial fibrillation 



The interplay between AF and SCD

JAMA Intern Med. 2013;173(1):29-35



The interplay between AF and SCD

ARIC 
n: 15439 pts

(1987-89 2001)

CHS 
n: 5479 pts

(1989-90 2006)

Chen et al. JAMA Intern Med. 2013; 173: 29-35
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Chen et al. JAMA Intern Med. 2013; 173: 29-35

ARIC Study
Risk of SCD and nonSCD by AF using time-dependent covariates

Characteristic

Incident AF through 2001,
HR (95% CI)

No Yes PValue

Sudden cardiac death
Model 1
Model 2

1 [reference]
1 [reference]

2.87 (1.88-4.40)
2.03 (1.30-3.17)

<.001
.002

Nonsudden cardiac death
Model 1
Model 2

1 [reference]
1 [reference]

2.16 (1.39-3.35)
1.48 (0.94-2.34)

<.001
.09



Circ Arrhythm Electrophysiol. 2013; 6: 243-251
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Okin et al. Circ Arrhythm Electrophysiol. 2013; 6: 243-251
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Survival curves illustrating the rate of sudden cardiac death in relation to development of 
new-onset atrial fibrillation (AFib) over time



JAMA Intern Med. 2014;174:107-114
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Soliman et al. JAMA Intern Med. 2014;174:107-114

The interplay between AF and SCD
Unadjusted Cumulative Incidence of Myocardial Infarction by Baseline Atrial 

Fibrillation Status



Soliman et al. JAMA Intern Med. 2014;174:107-114

The interplay between AF and SCD

Risk of Incident MI Associated With Baseline AF Stratified by the Level of 
CHADS2 Score

CHADS2 level Participants, No. MI Events, No.
Model

HR (95% CI) Pvalue

No AF 22 297 570 1 [reference] NA

AF and CHADS2 score ≤1 983 30 1.40 (0.91-2.17) .13

AF and CHADS2 score >1 648 48 1.95 (1.33-2.86) <.001



Circulation 2015; 131: 1843-1850



Soliman et al. Circulation 2015; 131: 1843-1850

AF and Risk of MI by Type

Myocardial infarction–free survival curves by AF status



Soliman et al. Circulation 2015; 131: 1843-1850

AF and Risk of MI by Type
Sex- and race-stratified age-adjusted incidence rates and 
incidence rate ratios of myocardial infarction by AF status
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Circulation 2015; 132:241-250
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Circulation 2015; 132:241-250

Coronary artery embolism
52 / 1776 pts with AMI (2.9%)

AF most common causes 

(73%)



J Am Coll Cardiol 2008; 51: 1790–3
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Vermond et al. Circulation 2015; 131: 1824-1826

Conceptual figure of the bidirectional relation 
between atrial fibrillation and myocardial infarction

AF and Risk of MI by Type
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PACE 2008; 31:1612-1619
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Sankaranarayanan et al. PACE 2008; 31:1612-1619

Survival
n = 500 pts with AMI
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Sankaranarayanan et al. PACE 2008; 31:1612-1619

Outcomes of the Various Subsets of Patients in the Study Population with 
Respect to Mortality and Ventricular Arrhythmias

AF on Admission,
n=67

New-onset AF
n=57

All patients with AF
n=124

Patients without AF,
n=376

Mortality 
In-pt 23 (34%)

P < 0.001
13 (23%)
P = 0.005

36 (29%)
P < 0.001

38 (10%)

1 year 35(52%)
P < 0.001

21 (37%)
P = 0.0001

56 (45%)
P < 0.001

61 (16%)

5.5 year 43 (64%)
P < 0.001

30 (53%)
P < 0.001

73 (59%)
P < 0.001

103 (27%)

Ventricular tachycardia 13 (19%)
P = 0.73

12 (21%)
P = 0.46

25 (20%)
P = 0.50

65 (17%)

Ventricular fibrillation 11 (16%)
P = 0.01

5 (9%)
P = 0.57

16 (13%)
P = 0.03

24 (6%)
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Am Heart J 2013; 166:855-863.e3



The interplay between AF and SCD

Ruwald et al. Am Heart J 2013; 166:855-863.e3

Risk of ventricular tachycardia and AF
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Ruwald et al. Am Heart J 2013; 166:855-863.e3

The association between new-onset AF and specific subtypes of 
ventricular tachyarrhythmic events
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J Cardiovasc Electrophysiol 2000;11: 1208-1214
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Grönefeld et al. J Cardiovasc Electrophysiol 2000;11: 1208-1214

Freedom from appropriate device therapy
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Grönefeld et al. J Cardiovasc Electrophysiol 2000;11: 1208-1214

Tachycardia Cycle Length (ms) Distribution Short-Long-Short Intervals

Cycle lengths of the ventricular arrhythmia
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Circ Arrhythm Electrophysiol. 2014; 7: 1033-
1039
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AF and sudden death

Bardai et al. Circ Arrhythm Electrophysiol. 2014; 7: 1033-1039

1397 VF cases AF : 215 pts (15,4%)

3774 controls AF : 90 pts (2.6%)

AF increases risk for VF: OR 3.1
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AF and sudden death
Possible mechanisms (I)

 Embolic
 Cerebral bleeding
 AF facilitates VT/VF
 AF = marker of more severe disease
 Antiarrhythmic drugs

AF intrinsically increases VF risk
(genetic mutations for both AF/VF)

AF coronary perfusion ischemia EMD (VF)

Bardai et al. Circ Arrhythm Electrophysiol. 2014; 7: 1033-1039
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AF and sudden death

Possible mechanisms (II)

 AV begets MI
 New-onsets AF leads to platelet activiation and thrombin generation
 AF-mediated inflammation
 Coronary artery embolism

Increased risk of sudden death

Bardai et al. Circ Arrhythm Electrophysiol. 2014; 7: 1033-1039



J Am Coll Cardiol 1991; 18:1711-9

J Am Coll Cardiol 1991; 18:1720-1
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Wang et al. J Am Coll Cardiol 1991; 18:1711-9

The interplay between AF and SCD

SVT and sudden death

13/290 pts with aborted SD

SVT VF

 WPW syndrome n = 6

 AVN RT n = 3

 AF + EANC n = 4
4.5%
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AF and sudden death

Possible mechanisms (III)

 Enhanced AV nodal conduction
(pts with DCM + LSB)

 Rapid heart rate
 Increased sympathetic flow
 Hemodynamic compromise 

(LVEDP Stretch VF)
 Irregularity of HP activation

Bardai et al. Circ Arrhythm Electrophysiol. 2014; 7: 1033-1039
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AM J Cardiol 1984; 53: 508-515
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Denker et al. Am J Cardiol 1984; 53: 508-515

Stimulation protocols
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Denker et al. Am J Cardiol 1984; 53: 508-515

Incidence of ventricular tachycardia induction
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VF/VT during sinus rhythm / AF
Inducibility during SR vs AF

SR: ind. VT/VF nsVT no PVS
n = 10 n = 6 n = 1

AF: spont. VT/VF ind. VT/VF nsVT
n = 4* n = 12 n = 1

n = 3
n = 6

*n = 1 spont. and ind. 
VT
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Kyndaron Reinier et Sumeet S. Chugh
JAMA INTERN MED 2013; 173: 35-37
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