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Vilar, E1,2, Machado, A1, Garrett, A2, Wellsted, D2, Chilcot, J2, Farrington, K1
lLister Hospital Stevenage and lUniversity of Hertfordshire Department of Life Sciences
Background: Energy expenditure and metabolic rate are poorly understood in end-stage renal disease with patients frequently experiencing weight change. Current methods of estimating metabolic rate are extrapolated from normal individuals and may not be valid in the dialysis population.
Aims: We aimed to study the relationship of biometric and biochemical parameters with Resting Energy Expenditure (a close correlate of Basal Metabolic Rate) to assist in the development of a bedside formula for energy expenditure in dialysis patients. We aimed to determine how much variation in energy expenditure is explained by these parameters.
Methods: We performed a metabolic analysis of 115 established dialysis patients. All patients had an assessment of body-size parameters and pulse rate. Resting Energy Expenditure (REE) was measured using indirect calorimetry (Sensormedics metabolic cart). Intracellular and extracellular water was measured using segmental bioimpedance. All patients had nutritional blood markers and a haemoglobin level. Physical activity levels were estimated using the Stanford 7-day recall questionnaire.
Results: Mean Resting Energy Expenditure was 1327kCal/day ± 259 for females and 1660 ± 349 for males.  Total daily energy expenditure calculated from REE and physical activity level was 1897kCal/day ±427 for females and 2440 ± 650 for males. Factors correlating positively with REE were height, weight, pulse rate, physical activity level (r2=0.55, 0.73, 0.24, 0.32 respectively).  Age correlated negatively with REE (p<0.001, r2=-0.457). Residual renal urea clearance (KRU) had a positive weak but significant correlation with resting energy expenditure (r2=0.21, p=0.03) as did haemoglobin (r2=-0.237,p=0.014) and albumin (r2=0.241, p=0.012). Thyroid function parameters did not correlate with REE. Weight had a curvi-linear relationship with REE and a regression model in the form REE=80.79*weight0.68 demonstrated the best goodness of fit, explaining 54% of the variance in REE (r2=0.54). Similar regression models have been developed for the other parameters above.
Conclusion: Factors including weight, height and age which correlate with REE should allow the development of a predictive formula tailored to patients with ESRD. The relationship of physical activity level and haemoglobin with REE deserve further analysis and may have nutritional implications.

