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Background:  A growing body of data suggests that low 25-hydroxyvitamin D (25[OH] Vit D) levels may adversely affect cardiovascular health. In atrial fibrillation (AF), atrial remodeling and fibrosis are often encountered. It is thought that the renin–angiotensin–aldosterone system (RAAS) plays a role in these pathophysiologic changes. Vitamin D deficiency activates the RAAS.
Objective: We aimed to investigate the association of Vitamin D deficiency with AF. Methods: A retrospective analysis was conducted in consecutive adult patients who received 25[OH] Vit D measurements as part of their clinical care between January 1, 2007 to September 9, 2013 at Loyola University Medical Center (total n=42660). Patients were grouped into the following categories of 25[OH] Vit D during the study period (ng/mL): 0-10 (n=3590), 10-20 (n=11960), 20-30 (n=13259), 30-40 (n=8476), 40-100 (n=5315), and > 100 (n=60). Logistic regression analysis was used to evaluate 25[OH] Vit D categories, age, gender, race, HTN, CAD and CHF for incidence of AF (determined by ICD-9 codes).
Results: A total of 42660 patients (73% females) were studied. AF was diagnosed in 3886 patients (57% females). The mean 25[OH] Vit D level was significantly lower in patients with AF than without AF (25.1±13.2 v 26.6±13.7 ng/mL, p<0.001). There was a significant increased risk of incident AF, independent of age, gender, race, HTN, CAD, and CHF associated with 25[OH] Vit D of 0-10 ng/mL (odds ratio [OR], 1.19; 95% CI, 1.02 to 1.39) and 10-20 ng/mL (OR, 1.14; 95% CI, 1.01 to 1.27). The other 25[OH] Vit D categories did not confer a greater independent risk of incident AF. Females had a significant decreased risk of incident AF compared to males (OR, 0.63, 95% CI, 0.58 to 0.68). 
Conclusion: In this patient population, severe 25[OH] Vit D deficiency is associated with a significant independent risk of incident AF. 

