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Obesity Burden
The prevalence of obesity has increased dramatically worldwide 

over the last decades and has now reached epidemic proportions. For 
instance, the global prevalence of obesity has nearly doubled between 
1980 and 2008. According to the World Health Organization 
(WHO), 35% of adults worldwide aged more tan 20 years were 
overweight (34% men and 35% women) in 2008, including 10% men 
and 14% women being considered as obese. Prevalence is particularly 
high in America with a high proportion of overweight and obesity 
(62% and 26% respectively in both sexes and 3% for obesity).1 
In the United States, the prevalence of obesity has increased by 8% 

between 1976 and 1980, by another 8% between 1988 and 1994 with 
similar increases between 1988-1994 and 1999-2000. In contrast, 
data from the last decade.1999-2010 suggest that the prevalence of 
obesity may have plateaued in the USA.2-4 
According to the latest National Health and Nutrition Examination 

Survey (NHANES), the age-adjusted obesity prevalence was 35.7% 
in the USA in 2010 with no sex differences. Extreme obesity has 
more than doubled since 1988-19944-5. 
Such growing numbers are a source of concern since the negative 

consequences of obesity start as early as in childhood. Indeed, some 
experts predict a decrease life expectancy at birth in the USA during 
the first half of the 21st century6. 
Each year, 28 million individuals are dying from the consequences 

of overweight or obesity worldwide1. High body mass index (BMI) 

is associated with the development of cardiovascular (CV) risk 
factors such as hypertension, dyslipidemia, insulin resistance, and 
diabetes mellitus, leading to cardiovascular diseases (CVD) such 
as coronary heart disease and ischemic stroke.7-9 The development 
of the comorborbidities is proporcionate to the BMI and obesity is 
considered as an independent risk factor for CVD.10-11 

Several studies have documented that a high BMI is significantly 
associated, both in men and women, with manifestations of CVD 
such as angina, myocardial infarction, heart failure and sudden 
death.12-13 

The higher incidence of CV events in obese patients seems to 
be related to endotelial dysfunction and subclinical inflammation 
in addition to the worsening of CV risk factors.14 Overall, obesity 
is associated with an increased mortality rate15, but obesity grades 
must be considered in risk stratification. In a recent meta-analysis 
including 2.88 millions of individuals, all obesity grades combined 
were associated with an increased mortality rate, with an hazard ratio 
(HR) of 1.18 (95% confidence interval [CI], 1.12-1.25). However, 
when analyzed separately, obesity grade 1 was not associated with 
an increased mortality risk, with a HR of 0.97 (95% CI 0.90-1.09), 
compared to normal weight. In contrast, severe obesity (grades 2 and 
3) was associated with and increased mortality risk (HR of 1.34-95% 
CI, 1.21-1.47).16 
Atrial Fibrillation Epidemiology

Atrial fibrillation is the most common sustained cardiac 
arrthythmia, occurring in 1-2% of general population. Over 6 million 
European individuals suffer from this arrhythmia, and its prevalence 
is estimated to at least double in the next 50 years as the population 
ages.17 

AF confers a 5-fold risk of stroke, and one in five of all strokes 
is attributed to this arrhythmia. Ischaemic strokes in association 
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Abstract
There is a well established association between obesity and atrial fibrillation (AF). Nevertheless, the effects of obesity in the outcomes 

of patients with AF has not been investigated since a few years before. In this regard, several studies have demonstrated a better clinical 
prognosis of AF in overweight and obese populations. 

In the present manuscrit, we aimed to explore the main articles in which the “obesity paradox in AF” was found.
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with AF are often fatal, and those patients who survive are left 
more disabled by their stroke and more likely to suffer a recurrence 
than patients with other causes of stroke. The risk of death from 
AF-related stroke is doubled and the cost of care is increased 1.5-
fold. The prevalence of AF increases with age, from less tan 0.5% at 
40-50 years, to 5-10% at 80 years. Men are more often affected tan 
women. It is well known that AF is associated with increased rates 
of death, stroke and other thrombo-embolic events, heart failure and 
hospitalizations, degraded quality of life, reduced exercise capacity 
and left ventricular dysfunction.17 

AF is associated with a variety of medical conditions, which 
promote an additive effect on its perpetuation. Some of them 
described are ageing, hypertension, symptomatic heart failure, valvular 
heart diseases, coronary artery disease, thyroid dysfunction, diabetes 
mellitus, sleep apnea, chronic renal disease and obesity. Obesity is 
found in 25% of AF patients 15 in a large german AF registry.17 

Above-mencioned data indicate that both, obesity and AF, are 
contemporary interlinked epidemics and will suppose a large public 
health burden in the future. 

Prior studies have examined the relationship between obesity and 
AF.18-21 Obese people have a 1.5 times higher risk of developing 
AF as compared with normal weighted individuals when BMI is 
considered as a categorical variable. Also, when BMI is investigated as 
a continuous variable, each unit increase in BMI has been associated 
with 4% increase in new-onset AF.18-21 Although the precise 
mechanism for this association is not well understood, changes in 
atrial and ventricular structure diastolic function, autonomic function, 
and increased total blood volume might play a role.22-26 

Furthermore, obesity is associated with left atrial enlargement, 
which is considered an “intermediate phenotype” for AF.21 Obesity 
also is implicated as a risk factor for progression of paroxismal to 
permanent AF.27 Although catheter ablation is successful in obese 
patients28, they often require more than twice the effective radiation 
dose as compared with normalweighted patients29. Also, obstructive 
sleep apnea (OSA), and its association with obesity, has been 
correlated with increased incidence, prevalence and recurrence of 
AF.30-33 

Despite overwhelming data linking obesity and AF, the effect of 
obesity on outcomes in AF patients has not been investigated since 
a few years ago. 

Obesity was traditionally associated with a higher prevalence of 
several medical diseases, worst outcomes and increased mortality rate. 
Surprisinly, recent studies in obese populations have shown positive 
results in terms of CV hospitalization, global and CV mortality. 
This has been termed as the “obesity paradox” in an attempt to 
reflect the paradoxical association between overweight, obesity and a 
more favorable prognosis, is poor understood but has been observed 
consistently in patients with established CV disease, including 
chronic coronary heart disease34, acute myocardial infarction,35-36 
acute and chronic heart failure35-39, peripherial arterial disease40, 
hypertension, chronic obstructive pulmonary disease41, and more 
recently in AF.42-45

Available Data
In a sub-analysis of the AFFIRM (Atrial Fibrillation Follow-

up Investigation of Rhythm Management) study44, an inverse 
relationship between obesity and prognosis was described. A total 
of 2.492 patients were analyzed. BMI was evaluated as a categorical 

variable (normal 18.5 to <25 kg/m2, overweight 25 to <30 kg/m2 and 
obese  ≥30 kg/m2) under the World Health Organization definition. 
Accordingly, the rate of all-cause death was higher in the normal 
BMI group (5.8 per 100 patient-years) than in the overweight and 
obese groups (3.9 and 3.7, respectively). In this study, CV death rate 
was also highest in the normal BMI group (3.1 per 100 patient-
years), lowest in the overweight group (1.5 per 100 patient-years), 
and intermediate in the obese group (2.1 per 100 patient-years), 
being overweight associated with lower risk of CV death (HR 0.47, 
p=0.002). After adjustment for baseline factors, differences in risk of 
death from any cause were no longer significant. 

At the same time, Apurva O. Badheka et al43 performed a post 
hoc analysis of the AFFIRM study, where the same population of 
2492 patients was analyzed. Patients with BMI ≥18.5 were slip into 
normal (18.5-25 kg/m2), overweight (25-30 kg/m2), and obese 
(≥30 kg/m2) categories as per BMI. Multivariate Cox proportional 
hazards regression was used in this cohort. Endpoints were all-cause 
mortality and CV mortality. They report 304 deaths (103 among 
normal weight, 108 among overweight, and 93 among obese) and 
148 CV deaths (54 among normal weight, 41 among overweight 
and 53 among obese) over a mean period of 3 years of patient 
follow-up. On multivariate analysis, overweight (HR 0.64; 95% 
CI, 0.48-0.84; p=0.001) and obese (HR 0.80; 95% CI, 0.68-0.93; 
p=0.005) categories were associated with lower all-cause mortality 
as compared with normal weight. Overweight (HR 0.40; 95% CI, 
0.26-0.60; p<0.01) also had lower CV mortality as compared with 
normal weight patients. 

In a recent study performed by the AFBAR (Atrial Fibrillation 
Barbanza Area) research group,42 obesity, defined as a BMI ≥30 
kg/m2, was associated with better prognosis in a community-
based cohort of patients with AF. A total of 746 patients who were 
prospectively included were studied. They were categorized into 3 
BMI groups using baseline measurements: normal weight (<25 kg/
m2), overweight (25-30 kg/m2), and obese (≥30 kg/m2). Survival 
free from the composite endpoint hospitalization for CV causes or 
all-cause mortality was compared across the 3 BMI subgroups. A 
multivariate Cox proportional hazard regression was also performed 
to determine the independent effect of obesity as well as overweight, 
with respect to normal BMI as a reference category regarding the 
study endpoint. Median follow-up time was 36 months. In this 
population, 49.3% were obese and 38.2% had overweight. The 
composite endpoint rate was 70.9%, 67.5% and 57.6% for obese, 
overweight and normal weight patients respectively (log rank test; 
p=0.02). An inverse association of obesity with a favorable prognosis 
persisted even after multivariate adjustment: HR 0.668; 95% CI, 
0.449-0.995; p=0.0047. HR of overweight, however, was 0.741; 95% 
CI, 0.500-1.098; p=0.096. 

Finally, in a recent study, Juan Wang et al45 also found an obesity 
paradox in patients with AF and heart failure. They enrolled 806 
patients with AF who were divided into 4 different BMI categories 
according to Chinese Obesity Working Group: underweight (<18.5 
kg/m2, n=101 [12.5%]), normal weight (18.5 to 24 kg/m2, n=230 
[28.5%]), obese (≥28 kg/m2, n=102 [12.7%]). The endpoints for 
current analyses were all-cause death and CV mortality during the 
12-month follow-up. Univariate and multivariate Cox regression 
analyses were performed. A total of 153 deaths and 113 CV deaths 
occurred. All-cause mortality risk is lower in patients with overweight 
(HR 0.41, 95% CI, 0.26-0.64, p<0.001) and obesity (HR 0.46, 95% 
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CI, 0.25-0.83, p=0.011) compared to patients with normal weight. 
CV mortality risk is lower in overweight (HR 0.43, 95% CI, 0.26-
0.73, p=0.002) and obese (HR 0.49, 95% CI, 0.24-0.97, p=0.042) 
patients. After adjustment for multiple relevant co-variables, as a 
continuous variable, BMI was not a risk factor for all-cause mortality 
(HR 0.91, 95% CI, 0.87-0.95, p<0.001), and for CV mortality (HR 
0.91, 95% CI, 0.86-0.96, p<0.001). As a categorical variable, obesity 
(HR 0.50, 95% CI, 0.26-0.94, p=0.032) and overweight (HR 0.40, 
95% CI, 0.25-0.63, p<0.001) were significantly associated with a 
lower risk of all-cause mortality, and overweight also with a lower 
CV death (HR 0.45, 95% CI, 0.26-0.76, p=0.003) compared to 
normal weight patients. 
Obesity Paradox Controversies

On the basis of previously named studies, a better prognosis in 
overweight and obese patients with AF has been demonstrated. 
Nervertheless, the potential mechanism of this obesity paradox has 
not been fully elucidated. Several hipotheses had been proposed in 
this regard. 

Inflammation and increased inflammatory markers are believed to 
cause AF initiation and maintenance.46 It seems that the cell signaling 
protein called Tumor Necrosis factor alpha (TNFα), can increase the 
pulmonary vein arrhythmogenicity thereby causing inflammation-
related AF. Because adipose tissue produces TNFαtype I and II 
receptors, this could result a anti-arrythmogenic milieu in obese 
patients with AF.47,48 

The called “Endotoxin-Lipoprotein hypothesis”, states that obese 
patients have higher cholesterol and lipoprotein levels, which could 
remove proinflammatory toxins causing a subsequent inflammatory 
state reduction, although the applicability of this hypothesis in AF is 
not clear.49 Atrial natriuretic peptide levels are importantly increased 
in AF and predict mortality in advanced heart failure patients with 
AF.50,51  Low circulating natriuretic peptide levels found in obese 
patients could be also related with better outcomes.52

The activation of renin-angiotensin system has been associated 
with atrial fibrosis and electrical remodeling in AF.53 Obese people 
with AF may have diminished levels as compared with lean patients, 
which may improve long-term CV outcomes.54 

The higher blood pressure levels seen in overweight and obese 
patients may allow for a greater and fast uptitration of therapies such 
as αblockers and angiotensin-converting enzyme inhibitors, drugs 
with demonstrated life-extending properties in AF patients.55 

On the other hand, it is well known that higher body fat and 
especially higher lean mass index (LMI) may be associated with 
muscular strength, linked to favorable prognosis and better survival. 
Many epidemiological studies were unable to show a higher risk for 
adverse events in overweighed patients. This could be explained by 
the limited ability of BMI to differenciate body fat from lean mass.56-

58

Studies Limitations
Based on its design, we cannot relate the results of the 

epidemiological studies with the proposed theories previously 
discussed. It will deserve further investigation in order to explain 
the mechanism why this particular subgroups of patients, despite 
the higher rates of diabetes and hypertension, presented better 
outcomes. These positive results can create doubts about whether 
current recommendations for CV prevention should be extrapolated 
to populations with established CVD. 

Finally, it should be highlighted that the results of these studies 
should be considered in light of its potential limitations. First, 
conclusions are based in the BMI, a parameter that it is known 
does not differenciate body fat from lean mass. Second, they were 
ultimately unable to account for fat distribution (peripheral versus 
abdominal obesity) and other measures of adiposity such as body fat 
percentage. Besides, information regarding the proinflammatory and 
nutritional status were not collected, and potential changes in BMI 
over the study follow-up were not considered.

Conclusions
Overweight, defined as a BMI 25-30 kg/m2, and obesity, defined 

as a BMI ≥30 kg/m2, according to the WHO, were found to be 
associated with a better prognosis in terms of CV hospitalizations, 
global and CV mortality risk in previous studies which included an 
important number of AF patients. These results should be analyzed 
under de BMI parameter limitations. Thus, further prospective and 
randomized studies specifically designed to address this point will 
be needed to explain the etiopathogenic mechanisms underlying the 
called “obesity paradox in AF”. 
References
1.	 Global Heart Observatory (GHO): Obesity 2008. World Health Organization 

2013. http://www.who.int/gho/ncd/risk_factors/obesity_text/en/index.html
2.	 Flegal KM, Carroll MD, Ogden CL, Curtin LR. Prevalence and trends in obesity 

among US adults, 1999-2008. JAMA. 2010, 303(3):325-241.
3.	 Flegal KM, Carroll MD, Kuczmarski RJ, Jonhson CL. Overweight and obesity 

in the United States: prevalence and trends, 1960-1994. Int J Obes Relat Metab 
Disord. 1998;22(1):39-47. 

4.	 Flegal KM, Carroll MD, Ogden CL, Johnson CL. Prevalence and trends in 
obesity among US adults, 1999-2000. JAMA. 2002;288(14):1723-1727.

5.	 Flegal KM, Carroll MD, Kit BK, Ogden CL. Prevalence of obesity and trends 
in the distribution of body mass index among US adults, 1999-2010. JAMA. 
2012;307(5):491-497. 

6.	 Olshansky SJ, Passaro DJ, Hershow RC, et al. A potential decline in life expectancy 
in the United States in the 21st century. N Engl J Med. 2005;352(11):1138-1145.

7.	 Wilkins K, Campbell NR, Joffres MR, et al. Blood pressure in Canadian adults. 
Health Rep. 2010;21(1):37-46.

8.	 Poirier P, Giles TD, Bray GA, et al. Obesity and cardiovascular disease 
pathophysiology, evaluation, and effect of weight loss: an update of the 1997 
American Heart Association Scientific Statement on Obesity and Heart Disease 
from the Obesity Committe of the Council on Nutrition, Physical Activity, and 
Metabolism. Circulation. 2006;113(6):898-918.

9.	 Wormser D, Kaptoge S, Di AE, et al. Separate and combined associations of body-
mass index and abdominal adiposity with cardiovascular disease: collaborative 
analyses of 58 prospective studies. Lancet. 2011;377(9771):1085-1095.

10.	 Poirier P, Giles TD, Bray GA, et al. Obesity and cardiovascular disease: 
pathophysiology, evaluation, and effect of weight loss. Arterioscler Thromb Vasc 
Bio. 2006;26(5):968-976.

11.	 Poirier P, Eckel RH. Obesity and cardiovascular disease. Curr Atheroscler Rep. 
2002;4(6):448-453.

12.	 Rabkin SW, Mathewson FA, Hsu PH. Relation of body weight to development 
of ischemic heart disease in a cohort of young North American men after 26 year 
observation period: the Manitoba study. Am J Cardiol. 1977;39(3):452-458.

13.	 Hubert HB, Feinleib M, McNamara PM, Castelli WP. Obesity as a independent 
risk factor for cardiovascular disease: a 26 –year follow-up of participants in the 
Framingham Heart Study. Circulation. 1983;67(5):968-977.



www.jafib.com Aug-Sep 2015| Volume 8| Issue 2

Featured ReviewJournal of Atrial Fibrillation Featured ReviewJournal of Atrial Fibrillation24 Featured Review
outcomes in patients with acute ST-elevation myocardial infarction. Eur Heart J 
2007;28:415– 424.

37.	 Oreopoulos A, Padwal R, Kalantar-Zadeh K, Fonarow GC, Norris CM, McAlister 
FA. Body mass index and mortality in heart failure: a meta-analysis. Am Heart J 
2008;156:13–22.

38.	 Kalantar-Zadeh K, Block G, Horwich T, Fonarow GC. Reverse epidemiology of 
conventional cardiovascular risk factors in patients with chronic heart failure. J Am 
Coll Cardiol 2004;43:1439 –1444.

39.	 Curtis JP, Selter JG, Wang Y, Rathore SS, Jovin IS, Jadbabaie F, Kosiborod M, 
Portnay EL, Sokol SI, Bader F, Krumholz HM. The obesity paradox: body mass 
index and outcomes in patients with heart failure. Arch Intern Med 2005;165:55– 
61.

40.	 Galal W, van Gestel YR, Hoeks SE, Sin DD, Winkel TA, Bax JJ, Verhagen H, 
Awara AM, Klein J, van Domburg RT, Poldermans D. The obesity paradox in 
patients with peripheral arterial disease. Chest. 2008;134:925–930.

41.	 Blum A, Simsolo C, Sirchan R. “Obesity paradox” in chronic obstructive 
pulmonary disease. Isr Med Assoc J. 2011; 13:672-5. 

42.	  M. Cristina González-Cambeiro, Emad Abu-Assi, Sergio Raposeiras-Roubín, 
Moisés Rodríguez-Mañero, Fernando Otero-Raviña, et al. Exploring the obesity 
paradox in atrial fibrillation. AFBAR (Atrial Fibrillation Barbanza Area) Registry 
Results. Jafib. 2014. 6-5.

43.	 Badheka AO, Rathod A, Kizilbash MA, Garg N, Mohamad T, Afonso L, et-al. 
Influence of obesity on outcomes in atrial fibrillation: yet another obesity paradox. 
Am J Med. 2011; 123:646-651. 

44.	 Ardestani A, Hoffman HJ, Cooper HA. Obesity and outcomes among patients 
with established atrial fibrillation. Am J Cardiol. 2010; 106:369-73. 

45.	 Wang J, Yang YM, Zhu J, Zhang H, Shao XH. Obesity paradox in patients with 
atrial fibrillation and heart failure. Int J Cardiol. 2014;176 (3):1356-8.

46.	 Issac TT, Dokainish H, Lakkis NM. Role of inflammation in initiation and 
perpetuation of atrial fibrillation: a systematic review of the published data. J Am 
Coll Cardiol. 2007;50:2021-2028.

47.	 Lee SH, Chen YC, Chen YJ, et al. Tumor necrosis factor-alpha alters calcium 
handling and increases arrhythmogenesis of pulmonary vein cardiomyocytes. Life 
Sci. 2007;80:1806-1815.

48.	 Mohamed-Ali V, Goodrick S, Bulmer K, et al. Production of soluble tumor 
necrosis factor receptors by human subcutaneous adipose tissue in vivo. Am J 
Physiol. 1999;277(6 Pt 1):E971-E975.

49.	 Rauchhaus M, Coats AJ, Anker SD. The endotoxin-lipoprotein hypothesis. 
Lancet. 2000;356(9233):930-933.

50.	 Rossi A, Enriquez-Sarano M, Burnett JC Jr, et al. Natriuretic peptide levels in 
atrial fibrillation: a prospective hormonal and Doppler-echocardiographic study. J 
Am Coll Cardiol. 2000;35:1256-1262.

51.	 Rienstra M, Van Gelder IC, Van den Berg MP, et al. Natriuretic peptides in 
patients with atrial fibrillation and advanced chronic heart failure: determinants 
and prognostic value of (NT-)ANP and (NTpro)BNP. Europace. 2006;8:482-487.

52.	 Wang TJ, Larson MG, Levy D, et al. Impact of obesity on plasma natriuretic 
peptide levels. Circulation. 2004;109:594-600.

53.	 Novo G, Guttilla D, Fazio G, et al. The role of the renin-angiotensin system in 
atrial fibrillation and the therapeutic effects of ACE-Is and ARBS. Br J Clin 
Pharmacol. 2008;66:345-351.

54.	 Weber MA, Neutel JM, Smith DH. Contrasting clinical properties and exercise 
responses in obese and lean hypertensive patients. J Am Coll Cardiol. 2001;37:169-
174.

55.	 Anker SD, Negassa A, Coats AJ, et al. Prognostic importance of weight loss in 
chronic heart failure and the effect of treatment with angiotensin-converting-
enzyme inhibitors: an observational study. Lancet 2003;361:1077–1083.

56.	 Okorodudu DO, Jumean MF, Montori VM, et al. Diagnosis performance of body 
mass index to identify obesity as defined by body adiposity: a systematic review 

14.	 Rossi R, Iaccanino D, Nuzzo A, et al. Influence of body mass indexo n extent of 
coronary artery disease. Nutr Metab Cardiovasc Dis. 2011;21(2):86-93.

15.	 Engeland A, Bjorge T, Sogaard AJ, Teverdal A. Body mass index in adolescence 
in relation to total mortality: 32-year follow-up of 227,000 Norwegian boys and 
girls. An J Epidemiol. 2003;157(6):517-523.

16.	 Flegal KM, Kit BK, Urpana H, Graubard BI. Association of all-cause mortality 
with overweight and obesity using standard body mass index categories: a 
systematic review and meta-analysis. JAMA. 2013;309(1):71-82.

17.	  Camm AJ, Lip GY, De Caterina R, et al; ESC Committee for Practice Guidelines-
CPG. 2012 focused update of the ESC Guidelines for the management of atrial 
fibrillation: an update of the 2010 ESC Guidelines for the management of 
atrial fibrillation developed with the special contribution of the European Heart 
Rhythm Association. Europace. 2012;(10):1385-413.

18.	 Dublin S, French B, Glazer NL, et al. Risk of nwe-onset atrial fibrillation in 
relation to body mass index. Arch Intern Med. 2006;166:2322-2338.

19.	 Frost J, Hune LJ, Vertergaard P. Overweight and obesity as risk factor for atrial 
fibrillation or flutter: the Danish Diet, Cancer and Health Study. Am J Med. 
2005;118:489-495.

20.	 Wanahita N, Messerli FH, Bangalore S, et al. Atrial fibrillation and obesity---
results of a meta-analysis. Am Heart J. 2008;155:310-315.

21.	 Wang TJ, Parise H, Levy D, et al. Obesity and the risk of new-onset atrial 
fibrillation. JAMA. 2004;292:2471-2477.

22.	 Lauer MS, Anderson KM, Kannel WB, Levy D. The impact of obesity on 
left ventricular mass and geometry. The Framingham Heart Study. JAMA. 
1991;266:231-236.

23.	 McGavock JM, Victor RG, Unger RD, et al. Adiposity of the heart, revisited. Ann 
Intern Med. 2006;144:517-524. 

24.	 Mureddu GF, de Simone G, Greco R, et al. Left ventricular filling pattern in 
uncomplicated obesity. Am J Cardiol. 1996;77:509-514.

25.	 Pelat M, Verwaerde P, Merial C, et al. Impaired atrial M(2)-cholinoceptor function 
in obesity-related hypertension. Hypertension. 1999;34:1066-1072

26.	 Pritchett AM, Jacobsen SJ, Mahoney DW, et al. Left atrial volume as an index of 
left atrial size: a population-based study. J Am Coll Cardiol. 2003;41:1036-1043.

27.	 Tsang TS, Barnes ME, Miyasaka Y, et al. Obesity as a risk factor for the progression 
of paroxysmal to permanent atrial fibrillation: a longitudinal cohort study of 21 
years. Eur Heart J. 2008;29:2227-2233.

28.	 Cha YM, Friedman PA, Asirvatham SJ, et al. Catheter ablation for atrial 
fibrillation in patients with obesity. Circulation. 2008;117:2583-2590

29.	 Ector J, Dragusin O, Adriaenssens B, et al. Obesity is a major determinant 
of radiation dose in patients undergoing pulmonary vein isolation for atrial 
fibrillation. J Am Coll Cardiol. 2007;50:234-242.

30.	 Gami AS, Hodge DO, Herges RM, et al. Obstructive sleep apnea,obesity, and the 
risk of incident atrial fibrillation. J Am Coll Cardiol. 2007;49:565-571.

31.	 Gami AS, Pressman G, Caples SM, et al. Association of atrial fibrillation and 
obstructive sleep apnea. Circulation. 2004;110:364-367.

32.	 Jongnarangsin K, Chugh A, Good E, et al. Body mass index, obstructive sleep 
apnea, and outcomes of catheter ablation of atrial fibrillation. J Cardiovasc 
Electrophysiol. 2008;19:668-672.

33.	 Kanagala R, Murali NS, Friedman PA, et al. Obstructive sleep apnea and the 
recurrence of atrial fibrillation. Circulation. 2003;107:2589-2594

34.	 Romero-Corral A, Montori VM, Somers VK, et al. Association of bodyweight 
with total mortality and with cardiovascular events in coronary artery disease: a 
systematic review of cohort studies. Lancet 2006;368:666–678.

35.	 Abdulla J, Kober L, Abildstrom SZ, et al. Impact of obesity as a mortality predictor 
in high-risk patients with myocardial infarction or chronic heart failure: a pooled 
analysis of five registries. Eur Heart J 2008;29:594–601.

36.	 Mehta RH, Califf RM, Garg J, White HD, Van de Werf F, Armstrong PW, Pieper 
KS, Topol EJ, Granger CB. The impact of anthropomorphic indices on clinical 



www.jafib.com Aug-Sep 2015| Volume 8| Issue 2

Featured ReviewJournal of Atrial Fibrillation Featured ReviewJournal of Atrial Fibrillation25 Featured Review
and meta-analysis. Int J Obes (Lond). 2010; 34:791-9. 

57.	 Fadl YY, Krumholz HM, Kosiborod M, et al. Predictors of weight change in 
overweight patients with myocardial infarction. Am Heart J. 2007;154(4):711- 
717. 

58.	 Schutter AS, Lavie CJ, Patel A, et al. Relation of Body Fat Categories by Galagher 
Classification and by Continuous Variables to Mortality in Patients with Coronary 
Heart Disease. Am J Cardiol. 2013; 111:657-660. 


