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Causes of Atrial Fibrillation are changing ….

• AF is a more prevalent as a result of improvements else where

– Older population

– Better treatment acute MI with more heart failure

– Cardiac surgery

• AF as a disorder of modern society

– Obesity and the metabolic syndrome 

– Alcohol and recreational drugs

– Exercise

• AF as a genetic disorder

– Monogenic disorders (Brugada, LQTS, cPMVT)

– Family history
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INDEPENDENT  RISK  FACTORS  FOR  AF

FRAMINGHAM  STUDY 

Benjamin et al, JAMA 1994; 271: 840



Estimated Prevalence Pool at 2050

Epidemiology of AF is Changing

Go et al, JAMA 2001;285:2370
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Adjusted HR 1.5 with obesity, attributable to incre ased LA size
Wang et al, JAMA 2004; 292:2471

OBESITY  AND  AF  RISK
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Rosengren et al. Eur Heart J  2009:30:1113-1120

Years



Zacharias et al, Circulation 112;3247-55

OBESITY  AND  POST-OPERATIVE AF  RISK
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Gami et al. JACC 2007:30: 49:565-71
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Mozafarrian et al. Circulation 2008 118:800-807
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Aizer et al. Am J Cardiol 2009:103:1572-77
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Conen D, et al. JAMA. 2008;300:2489–96

Risk of Atrial Fibrillation in Women Consuming 
>2 Drinks per Day

• Women's Health Study (n=34,715) – ���� 45 years old and had no 
atrial fibrillation at baseline

•• During a median followDuring a median follow --up of 12.4 years, there were 653 new up of 12.4 years, there were 653 new 
cases of atrial fibrillationcases of atrial fibrillation

�� After adjustment (age, blood pressure, BMI etc.) wo men After adjustment (age, blood pressure, BMI etc.) wo men 
consuming at least 2 alcoholic beverages per day consuming at least 2 alcoholic beverages per day 
remained significantly associated with increased ri sk of remained significantly associated with increased ri sk of 
atrial fibrillation (hazard ratio, 1.60).atrial fibrillation (hazard ratio, 1.60).
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30% of AF patients have at least one parent with AF (OR 1.8)
OR increased to 3.2 if both parents and offspring had AF at age < 75

Fox et al, JAMA 2004 291:2851

FAMILY  HISTORY  AS  RISK  FACTOR  FOR  AF
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• Genome-wide association scan with replication in other populations

Gudbjartsson et al., Nature 2007; 448:353-357



• Genome-wide association scan with replication in other populations

Gudbjartsson et al., Nature 2007; 448:353-357



• Genome-wide association scan with replication in other populations
• Variants adjacent to PITX2 - critical function in left-right asymmetry in heart 
• Pitx2c plays key role in determination ‘pulmonary myocardium’

Gudbjartsson et al., Nature 2007; 448:353-357



SUBSTRATE  FOR  ATRIAL  FIBRILLATION

MUSCULATURE  OF  THE  PULMONARY  VEINS

Nathan  and  Eliakim;  Circulation  1966;  34:412 Ho et al; Heart 2001; 265-270



FOCAL  PV  FIRING

LSPV



Risk factors for Atrial Fibrillation

• Non-modifiable

– Age, Sex

– Ethnicity/familial

• ‘Traditional’ acquired

– Thyroid disease 

– HTN, DM, coronary disease, valve disease, lung disea se

– Alcohol

• ‘Novel’ acquired

– Obesity, sleep apnoea

– Exercise

• Subclinical/biomarkers 
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• 50-70 years of age

• Never been one for 
exercise

• ‘Small MI’ 3 years ago

• Persistent/permanent AF

• Vague family history

• Is he on a statin..?
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• Weight

• Exercise

• Diet

• Alcohol
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• 30-55 years of age

• His brother has it

• His mother had a stroke

• Paroxysmal or recently 
persistent AF

• Structurally normal heart

• No other co-morbidity
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