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Lifetime risk of AF
Risk Factors

Elevated clinical risk factor 
burden increases lifetime risk of AF

Sex
Later development and potentially 

lower lifetime risk of AF amongst women.

Race
Lower lifetime risk of AF amongst Asian, 

Black and Hispanic Groups
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Framingham Heart Study
Lifetime Risk of AF

Optimal Risk Profile: 23.4%
Borderline Risk Profile: 33.4%
Elevated Risk Profile: 38.4%

Yang et al., 2017 [China]
Incident AF

0-2 Ideal Components: REF
2-4 Ideal Components: ↓ 58%
5-7 Ideal Components: ↓ 56% 

EPIC-NORFOLK Study [UK]
Incident AF

Optimal Risk Profile: REF
1-2 Risk Factors: ↑25-56%

3-4 Risk Factors: ↑ 83-282%

Larsson et al [Sweden]
Incident AF

Optimal Risk Profile: REF
1-2 Risk Factors: ↑17-26%
3-4 Risk Factors: ↑38-50%

REGARDS Study
Incident AF

Inadequate Risk Profile: REF
Average Risk Profile: ↔

Optimal Risk Profile: ↓ 32%

Nishikawa et al., 2021 [Japan]
Incident AF

Inadequate Risk Profile: REF
Average Risk Profile: ↔

Optimal Risk Profile: ↓ 21%

Lee et al., 2020 [Korea]
Incident AF

0 Ideal Components: ↑ 22%
1-2 Ideal Components: ↑ 6-21%

3 Ideal Components: REF

Atherosclerosis Risk in Communities
Incident AF

Inadequate Risk Profile: REF
Average Risk Profile: ↓ 50%
Optimal Risk Profile: ↓ 67%

Smoking

Obesity/BMI

Diabetes

Blood Pressure

Alcohol Intake

Physical Activity

Heart Disease

Diet

Cholesterol

Multi-Ethnic Study of Atherosclerosis
Incident AF

Inadequate Risk Profile: REF
Average Risk Profile: ↓ 15%
Optimal Risk Profile: ↓ 27%
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Wong CX et al. HLC 2017

Korea

Kim D et al. AHJ 2018



AF hospitalisations 1993-2013
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 AF – 295% increase
 HF – 39% increase
 MI – 73% increase

 AF – 5.2% annual increase
 HF – no significant change
 MI – 2.2% annual increase

Gallagher C et al. Heart 2019



DALYs due to AF & risk factors
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Trends in AF outcomes

Temporal trends Adjusted HR for event

Kim D et al. AHJ 2018



Nattel S et al. JACC 2014

 Valvular heart disease
 Heart Failure
 IHD
 Hypertension
 Diabetes

Remodeling & the 
substrate for AF



OBESITY & 
PHYSICAL INACTIVITYHYPERTENSION SLEEP APNOEADIABETES DYSLIPIDEMIA SMOKING

Atrial Dysfunction
Expression of Endothelin Receptors

LA Pressure
LA Volume
Epicardial Fat
Vagal Tone

Abnormal Conduction

Progressive Substrate

Atrial Remodelling

Atrial Enlargement

Inflammation
Interstitial Fibrosis
Conduction Slowing

Cellular Myolysis

Ectopic Triggers

Endothelial Dysfunction

Oxidative Stress

MECHANISTIC CHANGES

Middeldorp ME et al. Heart 2020

ALCOHOL

Modifiable risk factors



Obesity & AF

Lavie, Pandey, Lau, Alpert, Sanders. JACC 2017

For every 5 BMI units there is:
29% greater AF risk 
10% greater risk of post-op 

AF
13% greater risk of AF after 

ablation

Wong CX et al, JACC:EP 2015



Alcohol & incident AF

Tu S et al. JACC: Clinical Electrophysiol 2021



Physical activity & incident AF

Elliott AD et al. Heart Rhythm 2017 Elliott AD et al. Eur Heart J 2020



Linz et al, JACC 2018

Transthoracic
Impedance

Sleep 
Study
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Linz et al, Int J Card 2018

Nightly variation in SDB - severity



Atrial Fibrosis

Baseline

Abed H et al, Heart Rhythm 2013; Mahajan R et al. JACC 2015

Obese
Baseline Over wt Obese

Epicardium                              

Endocardium                         

Fat Infiltration Increased AF

Atrial substrate with progressive weight gain



Clinical substrate for AF

Lau DH, Nattel S, Kalman JM, Sanders P. Circulation 2017

Kistler et al Medi et al Sanders et al Dimitri et al Stiles et al Mahajan et al



Contributors to the AF substrate

Andrade et al. CJC 2020



Prevention of AF

 Treat the condition
that caused AF

 Focus beyond the 
ablation procedure
alone

 Reverses the AF    
substrate

 Improves ablation 
outcomes
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Internal use


