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A Study on Energy Metabolism in Patients with Amyotrophic Lateral Sclerosis
Using the Double-Labeled Water Method

Kurihara, Mika
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This study aimed to investigate resting energy expenditure (REE), body
composition, and respiratory function in 20 ALS patients who were not ventilated during
hospitalization. The results revealed increased metabolic rate in all patients and males when
compared to basal energy expenditure (BEE) calculated using the Harris-Benedict equation.

Parameters including BEE, height, weight (BW), lean mass (FFM), skeletal muscle index (SMI), and
tidal volume (TV) were used to develop a prediction equation for REE in a stepwise analysis. BEE and
tidal volume were found to be significant factors. The formula for predicting REE in non-ventilated
ALS patients was derived as follows: REE (kcal/day) = 1.000251 x BEE (kcal/day) + 313.3507 x tidal
volume (L) - 112.0360.
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All patients (N =42) Univariate REE HR (95% CI}, p value

Multivariate REE HR (95% CI), pvalue  Univariate REE/FEM HR (95 %CI), p
value

Age, years 3.805 (~14.19 to 1.188), 0.095
Male=1,female=2  178.0(127.9 to 228.0), <0.0001
Height, cm 25.48 (19.90 to 31.06), <0.0001
Body weight, kg 20.23 (14.4 3 to 26.02), <0.0001
BMI, kg/m? 23.72 (-0.799 to 48.24), 0.057
ALSFRS-R 5.047 (-5.392 to 15.48), 0.334
BEE, kcal/day 1.161 (0.878 to 1.444), <0.0001
FEM, kg 28.49 (22.41 to 34.57), <0.0001
%Body fat 1.255 (~13.72 to 16.23), 0.866
SMI, kg/m? 148.9 (98.08 to 199.7), <0.0001
%FEV 1.0 —0.334 (-7.734 to 7.065), 0.927
Tidal volume, L 566.8 (310.2 to 823.4), <0.0001
%FVC 1.946 (~1.926 to 5.819), 0.315

- -0.065 (-0.226 to 0.096), 0.419
- —0.818 (-2.384 to 0.747), 0.296
- -0.099 (-0.306 to 0.107), 0.336
- -0.129 (-0.303 to 0.044), 0.139
- -0.302 (-0.835 to 0.230), 0.257
- -0.135 (-0.370 to 0.100), 0.251
1.002 (0.730 to 1.274), <0.0001 —0.0004 (~0.010 to 0.009), 0.922

- 0.216 (—0.073 to 0.505), 0.138
- -2.639 (-3.746 to -1.532), <0.0001
- 0.112 (-0.033 to 0.258), 0.127
313.3 (133.8 to 492.8), 0.001 -4.567 (-10.59 to 1.460), 0.133
- -0.097 (-0.172 to -0.021), 0.013

Bold text indicates statistically significant results. REE, resting energy expenditure; FFM, fat-free mass; HR, hazard ratio; CI, confidence interval; BMI,
body mass index; ALSFRS-R, Revised Amyotrophic Lateral Sclerosis Functional Rating Scale; BEE, basal energy expenditure; SMI, skeletal muscle index;
%FEV 1.0, percent forced expiratory volume in 1 s; %FVC, percent forced vital capacity.
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