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Abstract: Atrial fibrillation (AF) is a cardiovascular epidemic that occurs primarily in the elderly with primary cardiovascular diseases,
leading to severe consequences such as stroke and heart failure. The heart is an energy-consuming organ, which requires a high degree
of metabolic flexibility to ensure a quick switch of metabolic substrates to meet its energy needs in response to physiological and
pathological stimulation. Metabolism is closely related to the occurrence of AF, and AF patients manifest metabolic inflexibility, such
as insulin resistance and the metabolic shift from aerobic metabolism to anaerobic glycolysis. Moreover, our research group and the
others have shown that metabolic inflexibility is a crucial pathologic mechanism for AF. Energy metabolism is closely linked to the
aging process and aging-related diseases, and impaired metabolic flexibility is considered as an essential driver of aging. Therefore,
this review focuses on the alteration of metabolic flexibility in the elderly and reveals that impaired metabolic flexibility may be an
important driver for the high prevalence of AF in the elderly, hoping to provide intervention strategies for the prevention and treatment
of AF in the elderly.
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Fig. 1. The elderly and patients with atrial fibrillation (AF) have similar metabolic characteristics. Both aging myocardium and trem-
bling myocardium have certain metabolic remodeling such as decreased fatty acids oxidation and glucose oxidation, increased ketones
metabolism and anaerobic glycolysis, suggesting the elderly and patients with AF have similar metabolic characteristics. ADP,
adenosine diphosphate; Akt, protein kinase B; ATP, adenosine triphosphate; CD36, cluster of differentiation 36; CPT-1, carnitine palmityl
transferase 1; FADH2, flavin adenosine dinucleotide 2; GLUT4, glucose transporter 4; IRS, insulin receptor substrate; NADH, nico-
tinamide adenine dinucleotide; PI3K, phosphoinositide 3-kinase; TCA, tricarboxylic acid cycle.
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Fig. 2. Metabolic mechanism of atrial fibrillation (AF) in the elderly: metabolic inflexibility mediates the mutual promotion and
formation of a vicious cycle between aging and AF. The elderly and patients with AF have similar metabolic characteristics, such as
decreased fatty acids oxidation, increased anaerobic glycolysis and ketones metabolism, resulting in mitochondrial dysfunction and

insulin resistance in the myocardium, thereby promoting each other and forming a vicious cycle.
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