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AF Demographics 



Projected  AF  prevalence 
 Olmsted  county  data 

12% observed increase in AF incidence 
between 1980 and 2000 

Miyasaka et al, Circulation 2005; 114:119 



Projected  AF  prevalence in Iceland 

Stefansdottir et al, Europace 2011;  13:1110-7 



One ‘typical’ Atrial Fibrillation Patient 

‘Any History of Physical Activity in Your 
Family’ 

• Older 

• Hypertension 

• Coronary disease 

• Heart Failure 

• Metabolic disease 

 (diabetes) 
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WHERE ARE WE WITH GENETICS? 



Familial AF 
 

Original description of 

family with 3 brothers with 

AF dates to 1943 

    Wolff, L. NEJM 1943 229:396 

3 families with AF have 

been mapped to locus on 

chromosome 10. 

    Brugada R et al.  

     NEJM 1997 336:905-11 



KCNQ1 Mutation Leading to AF 

Chen et al, Science 2003 10:251-4 

• 24 years mean 

onset 

 

• Prolonged QT 

 

• 3 patients 

develop DCM 

 



Mutations in Ion Channels are rare causes of AF 

Mahida et al, Cardiovascular Research 2010 

•  Few additional 

variants identified 

by sequencing  

 

•  Family-specific 

 



AF IN YOUNGER PATIENTS IS 

USUALLY GENETIC BUT COMPLEX 



Who Gets Atrial Fibrillation ..? 

• Tend to be younger 

• Structurally normal heart 

• No other co-morbidity 

• His brother has it 

• His mother had a stroke 



Fox et al, JAMA 2004 291:2851 

FAMILY  HISTORY  AS  RISK  FACTOR  FOR  AF 



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 



AF in First Degree Relatives in associated  
with increased risk of AF 

Lubitz et al, JAMA 2010 304:2263-9 

HR 1.39 
(1.12-1.73)  

P=0.003 



COMPLEX AF GENETICS 



Genome Wide Association Study 

AF No AF 



Genome Wide Association Study 

AF No AF 

Genetic variant more common in those with AF 



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



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  

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



PITX2c is required for the development of the 
pulmonary vein myocardium 

Mommersteeg et al. Circ Res 2007 101:902-9  Haissaguerre et al.  N Engl J Med 1998; 339:659 





Impact Metabolic Disease 



Adjusted HR 1.5 with obesity 

Wang et al, JAMA 2004; 292:2471 

Obesity and AF  risk 



Age and sex-adjusted hazards of progression from paroxysmal 

to persistent AF by BMI 

Tsang et al. Eur Heart J 2008; 29:2227 

(Olmsted  county  data) 



Zacharias et al, Circulation 2005 112;3247-55 

Obesity  and  post-operative AF  risk 

Adjusted OR AF 
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Retrospective 
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Obstructive Sleep Apnoea and AF risk 

Gami et al. J Am Coll Cardiol 2007; 49:565 

(Olmsted  county  data) 



Possible Mechanisms 



Adjusted HR 1.5 with obesity, attributable to increased LA size 

Wang et al, JAMA 2004; 292:2471 

Obesity and AF risk 



Epicardial fat – adipocyte infiltration - fibrosis 

Hatem et al.  Cardiovasc Res 2014; 102:205 



Atrial functional consequences chronic obesity in sheep 

Mahajan et al. J Am Coll Cardiol 2015; 66:1-11 



Transcriptional co-activators (PGCs) as plausible candidates 

Handschin et al, Nature 2008 454:463-468 



Cardiac Arrhythmia in PGC-1β -/- gene-targeted mice 

Gurung et al Cardiovasc Res. 2011 92:29-38  



Prevention – Exercise/fitness 



Physical activity and AF risk in Older Adults 

Mozafarrian et al. Circulation 2008 118:800-807 



Relation of Vigorous exercise to risk of AF 

Aizer et al. Am J Cardiol 2009:103:1572-77 



Prevention – weight control 



Long term effects weight management (LEGACY trial) 

Pathak et al. J Am Coll Cardiol 2015; 65:2159-69 



Long term effects weight management (LEGACY trial) 

Pathak et al. J Am Coll Cardiol 2015; 65:2159-69 



Case Study 
 

Male b. 1970 - Persistent AF – 180.9 Kg (BMI 49.3) 

Referred 10.2010 – unsuccessful DCC (amiodarone /metoprolol) 

DCC (failed internal) success 12.2010 continued on amiodarone 
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Male b. 1970 - Persistent AF – 180.9 Kg (BMI 49.3) 

Referred 10.2010 – unsuccessful DCC (amiodarone /metoprolol) 

DCC (failed internal) success 12.2010 continued on amiodarone 

 

Bariatric surgery 01.2012 

12.2012 – 86kg – stop amiodarone 

09.2015 – first episode recurrent AF + PV Isolation 

 

 

 



Bariatric Surgery  

Virginia Hughes Nature 2014; 511:282 



Risk Factor Reduction in AF 



Effect of weight reduction/risk factor control on AF symptoms 

Abed et al. JAMA 2013; 310:2050 



Effect of weight reduction/risk factor control on AF symptoms 

Abed et al. JAMA 2013; 310:2050 



Risk factor reduction and Ablation outcomes (ARREST-AF trial) 

Pathak et al. J Am Coll Cardiol 2014; 64:2222-2231 

n=61 

N=88 



How hard should we try 

• Genetic referral of no current clinical value (rare exceptions)  

• Atrial fibrillation strong metabolic determination 

• Prevention – public health message – ‘metabolic syndrome’ 

• Ideally integrated approaches (metabolic/sleep physicians) 

• Consider bariatric surgery 

 

 


