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Energy expenditure measured with indirect calorimetry during the post-ICU hospital stay.
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Background and goals of study: Nutritional support is fundamental for recovery after a critical illness. During the post-intensive care unit (ICU) hospital stay, energy targets have been suggested to be higher than during the ICU stay. However, no formal guidelines are available. This study aimed to measure energy expenditure (EE) of ICU survivors using indirect calorimetry (IC), and to compare measured EE (mEE) to predicted EE (pEE) and their energy intakes.

Materials et methods: Adults who survived an ICU stay ≥ 7d between 4/2 and 15/5/2021 were included if they were collaborative, weaned from oxygen supply, and not on isolation precautions. In the ward during the 7 days following ICU discharge, EE (considered as total EE) was measured using Q-NRG (Cosmed) in canopy mode. EE was predicted using the modified Penn State (PS) equation for spontaneously breathing patients[1]. Mean energy intakes over the 3 days before IC were quantified using the nursing chart. Data about demographics, ICU stay, and biological status at IC time were recorded. Actual, ideal and adjusted body weight were used in the formulas, according to BMI. Data are expressed as median (Q1-Q3) or percentages. Normally distributed data were compared using paired t-test. Performance of PS was compared to IC using Bland-Altman analysis.

Results: 30 patients (13 (43.3%) females, age 58 (51-65)y, BMI 27.2 (22.4-30.9)kg/m2, SAPS II 32.5 (24.2-45.5)) survived an ICU stay of 10.5 (7-16)d with a mechanical ventilation of 8(5.5-13.5)d in 17/30 (56.7%) patients. IC was performed 5 (2-8)d after ICU discharge. At that time, 18/30 (60%), 6/30 (20%), 4/30 (13.3%) and 2 (6.7%) patients were on oral, enteral, combined oral and enteral, and parenteral nutrition, respectively. Mean intakes were 1875 (1488-2300) kcal/d. mEE was 1810 (1442-2126) kcal/d, corresponding to 23.8 (22.2-26.1) kcal/kg/d. No difference was observed between intakes and mEE (p=0.28), including in orally fed patients (p=0.58). pEE (1517 (1378-1679) kcal/d) was significantly lower than mEE (p=0.002), with a bias of -249.2 kcal or -13.2%. C-reactive protein was 34.5 (11.1-64.2)mg/L and prealbumine was 0.2 (0.18-0.27)mg/L, respectively higher than and into the normal values.

Conclusion: During the first days of the post-ICU hospital stay, EE could be predicted using a weight-based equation reaching 23-24kcal/kg/d, but not using PS equation. In all patients, including orally fed patients, intakes reached the measured EE.
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