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Loss of muscle in the ICU : 2%/day
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Clin Nutr 2021; 



BIA in ICU patients – Phase angle and mortality

931 Patients

Thibault 2016 ICM: International Phase Angle Project
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Metabolic aspects of muscle wasting during critical illness
van Gassel RJJ 

Curr Opin Clin Nutr Metab Care  2020 Mar;23(2):96-101
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Enquête binationale de pratique nutritionnelle lors d’un 
séjour prolongé en soins intensifs : l’étude FRANS (FRench-

speAking intensive care unit Nutritional Survey).

Apports protéiques



Per os – première semaine suivant l’admission 

13

• Mixed ICU (LOS ≥ 3 j)                                                       N = 289 patients

Apports oraux étaient plus faibles comparés aux autres supports nutritionnels et déficit 
plus important pour les protéines

Apports en Kcalorie/protéines moyens /jour

Kcal/kg/j g/kg/j

Per os seul 9,7 0,35

Per os+ NE/PN 15,1 0,57

NE et/ou PN seul 17,60 0,81
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Low food intake
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factor
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The 3 post-injury phases

Preiser, Ichai, Orban, Groeneveld



Phase aïgue / précoce
Quelques heures à 3-7 jours..

• Anorexie

• Dépense énergétique limitée

• Utilisation préférentielle du glucose comme substrat 
énergétique 
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Early Late Recovery

Institution Localisation du patient

Hôpital A USI USI Salle

Hôpital B USI       Middle care    Salle Salle Revali/Domicile
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Combien de protéines ?
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‘High protein intake during the early phase of critical illness: yes or no?’
JC Preiser, Crit Care 2018 .

PRO   CON

- Increase muscle 

protein synthesis 

- Easily absorbed

- IV infusion safe

- Increases ureagenesis and 

oxidation of AA

- No effect on muscle 

protein breakdown

- Fuel auto-cannibalism

- Glucagon release
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A reappraisal of nitrogen requirements for patients with critical illness and trauma

23
Dickerson et al. 2012





RCT in 119 critically ill patients Requiring PN 
(ICU day 1 – 2, mechanically ventilated, Apache 24,…)

M.P.C., K.U.Leuven

© Bol.com

Amino Acid Rich PN 

(1,2 g/kg)

(energy poor)

Versus

Amino Acid Poor PN 

(0,8 g/kg)



RCT in 119 critically ill patients Requiring PN 
(ICU day 1 – 2, mechanically ventilated, Apache 24,…)

M.P.C., K.U.Leuven
Ferrie S. et al. 

JPEN 2016

© Bol.com
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Table 2. Nutrition characteristics in ICU after randomisation a

Variable
Early Goal-directed Nutrition 

(N=100)

Standard of Care

(N=99)

Measured b energy requirement, kcal/day 2069 (1816 - 2380) 1887 (1674 - 2244)

Calculated c energy requirement, kcal/day 1950 (1750 - 2125) 1875 (1650 - 2100)

Energy intake, kcal/day 1877 (1567 - 2254) 1061 (745 - 1470)

Energy balance d, kcal/day -66 (-157 - -6) -787 (-1223 - -333)

Measured e protein requirement, g/kg/day 1.63 (1.36 - 2.05) 1.16 ( 0.89 - 1.62)

Protein intake, g/kg/day 1.47 (1.13 - 1.69) 0.50 (0.29 - 0.69)

Protein balance d, g/kg/day -0.28 (-0.76 - 0.11) -0.69 (-1.02 - -0.38) 

P-urea, mmol/l 13.5 (8.7 – 21.9) 9.0 (5.6 – 14.4)

24-hour urinary urea, mmol/day 516 (368 – 760) 320 (175 – 482)
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Critical Illness is Associated With Anabolic Resistance

Morton Current Opinion in Critical Care: April 2018 - Volume 

24 - Issue 2 - p 124-130



Thiessen S. et al AJRCM  2017

Thiessen S. & Gunst J. Current Opinion in Critical Care 2018

What drives protein breakdown?

+/- Amino Acid Infusion

+/- Glucagon Immuno-neutralisation



23-07-24 x  Titre de la présentation (A MODIFIER DANS LE MASQUE)  x  37

Three metabolic phases after stress 

Preiser, Ichai, Orban, Groeneveld
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Non-overlapping data

43
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How much proteins ?

Suggested answer ASPEN/SCCM guidelines ESPEN guidelines

Low dose (e.g. 0.8 g/kg/day) during the 

early phase -  to be increased to >1.2 

g/kg/d later

Suggestion: Administer sufficient 

(high-dose) protein in the range of 

1.2–2.0 g/kg actual body weight 

per day and may likely be even 

higher in burn or multitrauma 

patients 

[Quality of Evidence: Very Low]

During critical illness, 1.3 g/kg 

protein equivalents per day can be 

delivered progressively

Grade of recommendation: 0: 

strong consensus



ESPEN ICU guidelines revised (2023)

During critical illness, 1.3 g/kg protein equivalents per day can be delivered progressively.
(R22, updated, Grade 0, strong consensus, 92%)

Commentary

Numerous observational studies showed associations between high-dose protein delivery and improved outcomes (morbidity or 
mortality). 

However, RCTs did not confirm the expected benefit of higher protein intakes alone, or combined with physical activity or energy

In accordance with the Lee et al. meta-analysis, there is no support to recommend higher doses than 1.3 g/kg/d, except for 
increased muscle mass in individual patients. 

The timing of administration has been mainly studied retrospectively or in post hoc analysis [62]. Recent stable isotope studies 
[63,64] demonstrate that amino acid conversion is improved with time, allowing an increase in whole body protein production only 
after the early period of the acute phase, even increasing further in the post-acute phase. 

This supports the progressive increase of protein intakes. 

There is a need for well-conducted RCTs to answer the question of the best timing and dose of protein administration in the ICU.

https://www.clinicalnutritionjournal.com/article/S0261-5614(23)00230-3/fulltext#bib62
https://www.clinicalnutritionjournal.com/article/S0261-5614(23)00230-3/fulltext#bib63
https://www.clinicalnutritionjournal.com/article/S0261-5614(23)00230-3/fulltext#bib64


ESPEN ICU guidelines revised (2023)

Statement 3: Physical activity may improve the beneficial effects of nutritional therapy.

(S 3, consensus, 86%)

Commentary

Exercise has been suggested in several studies to be effective in preventing anabolic resistance, 
reducing morbidity and improving the level of activity. 

Administration of increased protein intake together with increased physical activity during the late phase of 
critical illness should be further explored.
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CONCISE

Core Outcome Measures for Clinical Effectiveness Trials of Nutritional and Metabolic

Interventions in Critical Illness: An International Modified Delphi Consensus Study

Evaluation (CONCISE)

Thomas William Davies; Rob van Gassel; Marcel van de Poll; Jan Gunst; Michael P Casaer; Kenneth B Christopher; 
Jean-Charles Preiser; Aileen Hill; Kursat Gundogan; Annika Reintam Blaser; Anne-Françoise Rousseau; Carol 
Hodgson; Dale M Needham; Melina Castro; Stefan Schaller; Thomas McClelland; James J Pilkington; Carla M Sevin; 
Paul E Wischmeyer; Zheng Yii Lee; Deepak Govil; Andrew Li; Lee-anne Chapple; Linda Denehy; Juan Carlos 
Montejo-González; Beth Taylor; Danielle E Bear; Rupert Pearse; John Prowle; Angela McNelly; Zudin A Puthucheary

“Standardized methods to assess and report these outcomes should be  a priority to 
enable robust detection of interventions on these outcomes”

Crit Care, 2022

M.P.C., KU Leuven Compher, C, 2021; JPEN
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Hippocrate (470-377 av. JC) 

« Que ta nourriture soit ton médicament! »

Primum non nocere… avec une nutrition inadéquate: 

apports excessifs à la phase aïgue, insuffisants en phase 

tardive 
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