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Background:  Obesity is an independent risk factor for heart failure, and is thought to contribute to 11% of heart failure cases among men and 14% among women.  The etiology of obesity-associated heart failure, however, is incompletely understood.  Recent data on young women show that myocardial oxygen consumption (MVO2) is directly correlated with an increased BMI and that increases in myocardial fatty acid (FA) utilization and oxidation are predicted by increasing insulin resistance.  There is, however, no data on the effects of obesity on myocardial metabolism, work, and efficiency in women compared to men.
Methods:  Thirty men (11 obese, BMI >30, and 19 non-obese, BMI <30) and 56 women (24 obese and 32 non-obese) were prospectively studied.  Subjects were excluded if they were >350lbs, diabetic, hypertensive, smokers, non-sedentary, taking vasoactive or lipid medications, or if they had cardiac disease.  All patients underwent a history, physical examination, fasting phlebotomy, echocardiography, dual-energy X-ray absorptionmetry for body composition measurements, and a positron emission tomography (PET) to evaluate myocardial blood flow (MBF) and metabolism.
Results:  The obese patients were older, had more dyslipidemia and insulin resistance, a higher blood pressure and heart rate, and a larger LV mass than the non-obese.  The women had a higher % body fat, higher HDL, and lower triglycerides than the men, while the men had a greater LV mass, a lower EF, and less cardiac work than the women.  Female sex and obesity independently predicted greater MBF and MVO2.  In addition, women had lower efficiency than men (p<0.05).  Myocardial glucose uptake did not differ among the groups, but female sex predicted a lower glucose utilization and glucose utilization/plasma insulin (both p<0.05).  In addition, obesity and sex interacted in predicting myocardial glucose uptake and insulin sensitivity.  Likewise, there was no difference in FA uptake among the four groups, but female sex independently predicted an increased FA uptake, utilization, and oxidation.
Conclusions:  This study demonstrates a different myocardial response in women and men to obesity.  Specifically, both obesity and female sex independently predict greater MBF and MVO2.  In addition, female sex independently predicts greater cardiac work and lower efficiency, possibly due to a greater reliance on FA metabolism versus glucose metabolism seen in women, particularly obese women, compared with men.  Further studies are needed to show that altered myocardial metabolism contributes to the development of obesity-related cardiac dysfunction, as well as differences in risk between the sexes.  
