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Principes
• Patient en réa ≥ 3j = à risque de dénutrition
• Agression →	ì dépenses énergétiques + hypercatabolisme 

protéique
• 1 patient /5 est dénutri à l’entrée à l’hôpital

C. Pichard et al., Enteral and parenteral nutrition
for critically ill patients, Clinical Nutrition 2009



Ne pas prendre de retard !

Corrélation entre déficit énergétique cumulé et 
augmentation de la morbi-mortalité

Villet S. et al, Clinical Nutrition 2005 (6) 

Déficit énergétique dès la 1ère

semaine difficile à compenser

Il existe une relation entre le déficit 
énergétique cumulé et les 
complications infectieuses
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Semaines après admission

Figure 1: Progression de l’apport calorique délivré 
comparé à l’apport calorique prescrit pendant 4 
semaines
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Nombre d’infections

Etude prospective, observationnelle menée en réanimation chirurgicale 
(durée de séjour ≥ 5 jours)

Objectif : Evaluer la  relation entre la balance  énergétique et l’évolution clinique des patients chirurgicaux 

Figure 2: Déficit énergétique cumulé et nombre de 
complications infectieuses

Villet S et coll., Clinical Nutrition 2005



Ne pas prendre de retard !
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Determination of Nutrition Risk and Status in Critically Ill
Patients: What Are Our Considerations?

Zheng-Yii Lee, MSc1,2 ; and Daren K. Heyland, MD, MSc, FRCPC3

Abstract
The stress catabolism state predisposes critically ill patients to a high risk of malnutrition. This, coupled with inadequate or delayed
nutrition provision, will lead to further deterioration of nutrition status. Preexisting malnutrition and iatrogenic underfeeding
are associated with increased risk of adverse complications. Therefore, accurate detection of patients who are malnourished
and/or with high nutrition risk is important for timely and optimal nutrition intervention. Various tools have been developed for
nutrition screening and assessment for hospitalized patients, but not all are studied or validated in critically ill populations. In this
review article, we consider the pathophysiology of malnutrition in critical illness and the currently available literature to develop
recommendations for nutrition screening and assessment. We suggest the use of the (modified) Nutrition Risk in the Critically
Ill (mNUTRIC) for nutrition risk screening and the subjective global assessment (SGA) together with other criteria relevant to
the critically ill patients, such as gastrointestinal function, risk of aspiration, determination of sarcopenia and frailty, and risk
of refeeding syndrome for nutrition assessment. Further research is needed to identify suitable nutrition monitoring indicators to
determine the response to the provision of nutrition. (Nutr Clin Pract. 2018;00:1–16)
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Introduction
In critically ill patients, nutrition status is closely linked
with clinical outcomes. However, determination of nutrition
status in critically ill patients is not a straightforward
process. Recognizing the role of inflammation in affecting
the nutrition status of a patient, Jensen et al1 proposed
a concept to define malnutrition based on etiologies. This
concept divides malnutrition into the following 2 main eti-
ologies: pure starvation without disease (starvation-related
malnutrition) and disease-related malnutrition associated
with variable degree of inflammation (chronic disease-
related and acute disease or injury-related malnutrition).1

This conceptual model was later adopted by the consensus
between the Academy of Nutrition & Dietetics (AND) and
the American Society for Parenteral and Enteral Nutri-
tion (ASPEN) for the diagnosis of malnutrition (AND-
ASPEN Consensus).2 The discussion of this article will
focus on the definition of acute disease or injury-related
malnutrition. Based on the pathophysiology of malnutri-
tion in critical illness and the current available studies,
considerations for nutrition screening and assessment of
critically ill patients are discussed and suitable tools are
suggested.

Pathophysiology of Malnutrition in Critically
Ill Patients
The pathophysiology of malnutrition during critical illness
can be viewed from at least the following 2 main perspec-
tives: stress catabolism and inadequate nutrition intake.

In the early phase of critical illness, catabolic hormones
(such as glucagon, cortisol, and catecholamines) are

From the 1Department of Nutrition and Dietetics, Faculty of
Medicine and Health Sciences, Universiti Putra Malaysia, Serdang,
Malaysia; 2Department of Anesthesiology, Faculty of Medicine,
University of Malaya, Kuala Lumpur, Malaysia; and the
3Department of Critical Care Medicine, Queen’s University and
Clinical Evaluation Research Unit, Kingston General Hospital,
Kingston, Ontario, Canada.

Financial disclosures: None declared.

Conflicts of interest: None declared.

This article originally appeared online on xxxx 0, 2018.

Corresponding Author:
Zheng-Yii Lee, MSc, Department of Nutrition and Dietetics, Faculty
of Medicine and Health Sciences, Universiti Putra Malaysia, Serdang,
Malaysia.
Email: zheng_yii@hotmail.com

Nutr.	Clin.	Pract.,	nov 2018

1. Nutritional Risk in the Critically Ill-Nutric score
2. Subjective Global Assessment (SGA) of 
nutritional status



March 19th 2013 
 

NUTRIC Score1

 
 

The NUTRIC Score is designed to quantify the risk of critically ill patients developing adverse 
events that may be modified by aggressive nutrition therapy. The score, of 1-10, is based on 6 
variables that are explained below. The scoring system is shown in Tables 1 and 2. 
 
Table 1: NUTRIC Score variables 

Variable Range Points 
Age <50 0 

50 - <75 1 
>75 2 

APACHE II <15 0 
15 - <20 1 
20-28 2 
>28 3 

SOFA <6 0 
6 - <10 1 
>10 2 

Number of Co-morbidities 0-1 0 
>2 1 

Days from hospital to ICU admission  0 - <1 0 
>1 1 

IL-6 0 - <400 0 
> 400 1 

 
Table 2: NUTRIC Score scoring system: if IL-6 available 
Sum of 
points 

Category Explanation 

6-10 High Score ¾ Associated with worse clinical outcomes (mortality, ventilation). 
¾ These patients are the most likely to benefit from aggressive 

nutrition therapy. 
0-5 Low Score ¾ These patients have a low malnutrition risk. 
 
Table 3.  NUTRIC Score scoring system: If no IL-6 available* 
Sum of 
points 

Category Explanation 

5-9 High Score ¾ Associated with worse clinical outcomes (mortality, ventilation). 
¾ These patients are the most likely to benefit from aggressive 

nutrition therapy. 
0-4 Low Score ¾ These patients have a low malnutrition risk. 
*It is acceptable to not include IL-6 data when it is not routinely available; it was shown to contribute very little to 
the overall prediction of the NUTRIC score. 
                                                                 
1 Heyland DK, Dhaliwal R, Jiang X, Day AG. Identifying critically ill patients who benefit the most from nutrition 
therapy: the development and initial validation of a novel risk assessment tool. Critical Care. 2011;15(6):R268.  
 

Nutric score
Critical Care Nutrition



Estimation des besoins énergétiques

Méthode de référence = calorimétrie indirecte

Recommandations ESPEN 2018

A privilégier ++ chez l’obèse



Homme
DER (kcal) = 88,36 + (13,40 X Poids) + (4,8 X Taille) – (5,68 X âge)

30 kcal/kg/j

Femme
DER (kcal) = 47,59 + (9,25 X Poids) + (3,1 X Taille) – (4,33 X âge)

25 kcal/kg/j

Estimation des besoins énergétiques

Equation de Harris-Benedict x facteur d’agression



Homme
30 kcal/kg/j

Femme
25 kcal/kg/j

Estimation des besoins énergétiques



Homme
30 kcal/kg/j

Femme
25 kcal/kg/j

Post-opératoire de chirurgie 1-1,1

Fractures multiples 1,1-1,3

Poly-traumatismes 1,5

Sepsis grave 1,2-1,7

Brûlures étendues 1,5-2,1

Facteurs classiques de correction (agression)

Estimation des besoins énergétiques

45 kcal/kg/j

50 kcal/kg/j
60 kcal/kg/j



Estimation des besoins énergétiques chez 
le patient sous ventilation mécanique

Dépense énergétique de repos (kcal/j)

8 P + 14 T + 32 VM + 94 T° - 4834

P = poids en kg
T = taille en cm
VM = ventilation-minute en L
T° = température en degré Celsius

Faisy C et al., Am J Clin Nutr 2003



Calories prescrites / délivrées
Kcal/kg/j

De Jonghe et coll., CCM 2001 



Représentation schématique des
conséquences de la dénutrition

(Heymsfield, 1979)



Quels patients alimenter 
artificiellement ? 

• Tous les patients admis sauf ….
– Les patients non dénutris qui vont rapidement se réalimenter 

par voie orale 

– Jeûne (<60% des besoins)  prévu moins de 7 jours.

Durée 
prévisible 
du jeûne

> 7 jours < 7 jours 
patient 
dénutri

< 7 jours 
patient non 

dénutri

Nutrition 
artificielle

OUI Selon 
l’agression

NON



Quels patients alimenter 
artificiellement ? 

• Tous les patients admis sauf ….
– Les patients en état hémodynamique instable

mais y penser dès stabilisation !!

– Les patients au pronostic vital immédiat engagé
•Limitations des soins 



Quels patients alimenter 
artificiellement ? 

• Tous les autres patients doivent être nourris
+++ les patients dénutris ou alimentation par voie orale 
insuffisante < 72h

les repérer au plus tôt !!!!

→	dans les 24 premières heures



Algorithme de dépistage de la 
dénutrition chez l’adulte en réa

(PNNS)



Index de Buzby ou NRI 
(Nutritionnal Risk Index)

• Doser l’albuminémie si l’IMC < 18 kg/m² et/ou perte 
de poids significative

NRI = 1,519 albuminémie + 0,417 (poids actuel/poids
habituel) 100

• Interprétation :
– absence de dénutrition : > 97,5
– dénutrition modérée : 83,5-97,5
– dénutrition sévère : < 83,5



Algorithme de dépistage de la 
dénutrition chez l’adulte en réa

(PNNS)



Détection de la dénutrition
ESPEN : Nutritional Risk Screening

Etat nutritionnel altéré Sévérité de la pathologie 
(augmentation des besoins)

Absent
Score 0

Etat nutritionnel 
normal

Absent
Score 0

Besoins 
nutritionnels 
normaux

Mineur 
Score 1

Perte P>5% en 3 
mois ou 
ingesta<50-75%

Mineur
Score 1

BPCO, cirrhose, 
dialyse chronique, 
diabète, onco

Modéré 
Score 2

Perte P>5% en 2 
mois ou IMC 18.5-
20.5 ou 
ingesta<25-60%

Modéré
Score 2

Chir abdo 
majeure, AVC, 
pneumopathie 
sévère, 
hémopathie 
maligne

Sévère 
Score 3

Perte P>5% en 1 
mois ou IMC<18.5 
ou ingesta<20%

Sévère 
Score 3

TC, greffe moelle, 
réa (APACHE>10)



Détection de la dénutrition, 
ESPEN : Nutritional Risk Screening

Etat nutritionnel altéré Sévérité de la pathologie 
(augmentation des besoins)

Absent
Score 0

Etat nutritionnel 
normal

Absent
Score 0

Besoins 
nutritionnels 
normaux

Mineur 
Score 1

Perte P>5% en 3 
mois ou 
ingesta<50-75%

Mineur
Score 1

BPCO, cirrhose, 
dialyse chronique, 
diabète, onco

Modéré 
Score 2

Perte P>5% en 2 
mois ou IMC 18.5-
20.5 ou 
ingesta<25-60%

Modéré
Score 2

Chir abdo 
majeure, AVC, 
pneumopathie 
sévère, 
hémopathie 
maligne

Sévère 
Score 3

Perte P>5% en 1 
mois ou IMC<18.5 
ou ingesta<20%

Sévère 
Score 3

TC, greffe moelle, 
réa (APACHE>10)

Score =      X (0-3)   +   Y (0-3)     = total (0-6)
+1 point si âge>70 ans

Si score ≥3 : patient à risque nutritionnel → projet



Si dénutrition grave

• Augmentation progressive (début 10 
kcal/kg/j ?)

• Suppléments oblig : vitamines (B++) et 
phosphore

• Dosage phosphore 1/j : ! Syndrome de 
renutrition !



Entérale vs Parentérale ?

Impact de la NE versus NP sur la mortalité

Thibault and Pichard, Nutrition and clinical outcome in  intensive care 
patients., Current Opinion in clinical nutrition and metabolic care 2010Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

weight or obese patients as follows: 15 kcal/kg actual
weight/day or 20–25 kcal/kg ideal weight/day [31] (Table
2).

These important variations in the energy prevision
necessitate a rigorous and repeated assessment of the
energy expenditure, when the duration of the ICU stay
exceeds 5 days. Indeed, both overfeeding and under-
feeding must be avoided; if indirect calorimetry measure-
ment is not available, energy target has to be adapted
according to weight loss.

Influence of the route of feeding
Numerous studies have compared the clinical outcome of
ICU patients according to the route of feeding, that is,
enteral nutrition versus parenteral nutrition or enteral
nutrition associated with parenteral nutrition, and have
been included in several meta-analyses. All the meta-
analyses [17!!,18,23,26,32–35] comparing enteral nutri-
tion with parenteral nutrition in the critically ill patients
found that parenteral nutrition is not associated with
incremental mortality despite an increase of infections
(Table 3). In the meta-analysis of Simpson and Doig [26],
parenteral nutrition was even associated with decreased
mortality, despite an increase of infectious complications.

Another meta-analysis [34] comparing enteral nutrition
with enteral nutrition combined with parenteral nutrition
concluded that starting parenteral nutrition at the same
time as enteral nutrition was associated with an increased
risk of infections. However, the five studies reviewed had
very heterogeneous patient populations, and two of them
concerned burn patients; all the studies were conducted
before 1998 at a time when the benefits of tight glycemic
control had not been shown, and when overfeeding was
still common resulting in prevalent total parenteral infu-
sion (TPN)-induced hyperglycemia, which by itself

increases the risk of infections. Thus, the results of this
meta-analysis could not be sufficient to conclude to the
absence of clinical benefit of the enteral nutrition–par-
enteral nutrition association over enteral nutrition alone.

Optimal feeding should improve the clinical
outcome
Enteral nutrition is frequently insufficient to cover
protein–energy requirement, which is associated with
worse clinical outcome. As recent studies suggest that
parenteral nutrition is less deleterious than previously
suspected, supplementation of enteral nutrition with par-
enteral nutrition could allow optimizing the nutritional
therapy.

Enteral nutrition and insufficient coverage of nutritional
needs
Although early enteral nutrition is now the standard of
nutritional care in ICU patients, several studies
[20,21,36,37] reported failure to deliver adequate energy
intake in clinical practice if only enteral nutrition is used,
even in ICUs with experienced clinical nutrition teams
[38,39]. In 494 ICU patients, Genton et al. [38] showed
that, on day 5, less than 30% of patients received at least
90% of the prescribed calories and their protein delivery
reached only about 70% of requirements, clearly an
undernutrition situation. Other studies showed that only
52% [40] or 56% [41] of the prescribed calories were
delivered through enteral nutrition.

In daily practice, achieving targeted nutritional goals with
enteral nutrition is often difficult, at least during the early
phase after ICU admission. Enteral nutrition is inter-
rupted because of recurrent events such as radiological
examinations, endoscopy procedures, surgical operation,
technical problems regarding nutrition pump or feeding
tube, or gastrointestinal intolerance (e.g., vomiting, diar-

180 Nutrition and the intensive care unit

Table 3 Simplified results of the meta-analyses comparing enteral nutrition and parenteral nutrition (except for #) in ICU patients

References Number of studies Mortality risk of EN vs. PN Infections risk of EN vs. PN
included (n)

Braunschweig et al [23] 20
7 (undernourished patients)

Heyland et al [18] 12

Dhaliwal et al [34] 5 (  EN vs EN+PN)#

Gramlich et al [33] 13

Peter et al [32] 24

Simpson & Doig [26] 11

Favours PN Favours EN Favours PN Favours EN

0.51 [0.27–0.97] * 1.66 [1.09–2.51] *

1.27 [0.82–1.94] 1.14 [0.66–1.96]

1.08 [0.70–1.65] 0.64 [0.47–0.87] *

0.01 [-0.01–0.02] † 0.08 [0.04–0.12] †**

0.61 [0.44–0.84] **1.08 [0.70–1.65]

3.0 [1.09–8.56] * 1.17 [0.88–1.56]

0.77 [0.65–0.91] *1.14 [0.69–1.88]

No effect of parenteral nutrition on mortality is shown. Odds ratios (95% confidence intervals) are indicated in the boxes, except for yrisk difference
(95% confidence interval). "P<0.05, ""P<0.01. EN, enteral nutrition; PN, parenteral nutrition. Data from Singer et al. [17!!] and Heidegger et al. [35].
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s u m m a r y

Following the new ESPEN Standard Operating Procedures, the previous guidelines to provide best
medical nutritional therapy to critically ill patients have been updated. These guidelines define who are
the patients at risk, how to assess nutritional status of an ICU patient, how to define the amount of
energy to provide, the route to choose and how to adapt according to various clinical conditions. When to
start and how to progress in the administration of adequate provision of nutrients is also described. The
best determination of amount and nature of carbohydrates, fat and protein are suggested. Special
attention is given to glutamine and omega-3 fatty acids. Particular conditions frequently observed in
intensive care such as patients with dysphagia, frail patients, multiple trauma patients, abdominal sur-
gery, sepsis, and obesity are discussed to guide the practitioner toward the best evidence based therapy.
Monitoring of this nutritional therapy is discussed in a separate document.

© 2018 European Society for Clinical Nutrition and Metabolism. Published by Elsevier Ltd. All rights
reserved.

1. Introduction

The present guideline is an update and extension of the pre-
vious ESPEN guidelines on enteral nutrition (EN) and parenteral
nutrition (PN) in adult critically ill patients published 2006 and

2009, respectively [1,2]. Since then, the ESPEN methodology has
been upgraded to the “S3 guidelines level” described elsewhere [3]
resulting in rigorous evidence-based and consensus-based rec-
ommendations. The determination of the effect of nutrition alone
on any possible outcome is complicated by the fact that the
severity of illness and the number of comorbidities encountered
among adult intensive care unit (ICU) patients is increasing [4].
Furthermore, the large heterogeneity of the ICU population
potentially reduces the external validity of the recommendations,
which should be seen as a basis to support decisions made for each

* Corresponding author.
E-mail addresses: psinger@clalit.org.il, pierre.singer@gmail.com (P. Singer).
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We endorse contraindications as defined in ESICM guidelines
[15] and suggest withholding EN in critically ill patients with un-
controlled shock, uncontrolled hypoxemia and acidosis, uncon-
trolled upper GI bleeding, gastric aspirate >500 ml/6 h, bowel
ischemia, bowel obstruction, abdominal compartment syndrome,
and high-output fistula without distal feeding access.

In a meta-analysis of studies comparing enteral and parenteral
routes independent of timing, Elke et al. [73] found a dramatic
reduction in ICU infections with EN as compared to PN (RR 0.64,
95% CI 0.48, 0.87, P ¼ 0.004, I2 ¼ 47%). This difference did not occur
when the calories administered by PN and EN were similar (most
recent studies), suggesting that caloric overfeeding may play a role
in the infectious complications of PN and therefore in the decision
process regarding the route, timing and the calorie target should
also be taken into account.

Taken together, timing, route and caloric/protein target should
no longer be considered as three different issues, but should rather
be integrated into a more comprehensive approach considering all
these aspects. After defining the timing and the route, the energy/
protein goal should be achieved progressively and not before the
first 48 h to avoid over-nutrition. This progression should be or-
dered according to a local protocol preventing sharp and too rapid
increases. Full targeted medical nutrition therapy is considered to
achieve more than 70% of the resting energy expenditure (REE), but
not more than 100%. Key points should be aiming for 1) oral
nutrition as early as possible while considering the risks of com-
plications (e.g. aspiration); 2) early EN at a low rate and progressive
increase within 48 h if oral nutrition is not possible while consid-
ering the risk of complications; this progressive increase should be
ruled by local protocols; 3) determination of the optimal starting
point and dose of (supplemental) PN based on the risk of compli-
cations from oral or EN, state of acute illness and presence of pre-
vious under/malnutrition. Studies integrating all these parameters
are still lacking, preventing providing a clear prescription. We
should avoid the provision of excessive amounts of nutrients by any
route in the early phase of critical illness, which is associated with
relevant endogenous energy production. The issue of intentional

underfeeding is a matter of intense debate and is currently being
investigated in prospective trials comparing low and high amounts
of calories and/or proteins.

3.5. Clinical question 5: In adult critically ill patients, does
intermittent EN have an advantage over continuously administered
EN?

Recommendation 9

Continuous rather than bolus EN should be used.
Grade of recommendation: B e strong consensus (95%

agreement)

Commentary

Five studies [74e78] were identified and our Meta-analysis
found a significant reduction in diarrhea with continuous versus
bolus administration (RR 0.42, CI 0.19, 0.91, p ¼ 0.03), whereas no
difference was identified in other outcomes (see Fig. 4 and Meta-
analysis III in Supplemental Materials). Despite the fact that bolus
administration is significantly different from continuous feeding in
normal volunteers, increasing significantly gastric volume and su-
perior mesenteric artery blood volume, in critically ill patients [79]
these differences are not always translated into clinical advantages.
Four prospective small studies [75e78] compared bolus (inter-
mittent) to continuous administration of EN and did not find a
difference in morbidity or mortality in small populations of ICU or
trauma patients. Rhoney et al. [77] tested the tolerability of bolus
gastric feeding in brain damaged patients and found large gastric
residues. Tavares et al. [78] in an observational study found that
continuous feeding reached the target faster, but no difference in
gastrointestinal symptoms was observed between the groups. A
systematic review [80] did not detect an advantage of one tech-
nique but bolus administration was associated with a lower aspi-
ration rate and better calorie achievement. However, heterogeneity
of the studies decreased the strength of the recommendation. In an

Fig. 3. Meta-analysis of studies comparing infection complications in patients receiving early enteral or parenteral nutrition (Meta-analysis II).
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EN PN

Méta-analyses sur les
Complications infectieuses



NE / tube digestif

• Maintien trophicité villosités intestinales

• Lutte contre l’atrophie des muqueuses

• Lutte contre la translocation bactérienne



Atrophie villositaire ?

K. Sakamoto, Quantitative Study of Changes in Intestinal Morphology and Mucus Gel
on Total Parenteral Nutrition in Rats, Journal of Surgical Research 2000

OUI chez le rat : atrophie si > 15j TPN



Atrophie villositaire ?

Enteral and parenteral nutrition: evidence-based approach
Khursheed N. Jeejeebhoy, Proceedings of the Nutrition Society (2001)

Chez l’Homme: atrophie si > 3 mois !!!!



Tolérance glycémique

p=0.07

Mac Clave et al., Comparison of the safety of early enteral vs parenteral
nutrition in mild acute pancreatitis, JPEN 1997



Libération des 
incrétines par le 
TD: GIP + GLP1
actives

Apport 
glucidique 
entéral

îglucagon
îde la libération 
de glucose par le 
foie
ì Insuline
ì stockage du Glc 

dans Mcl et TA

Contrôle 
Glc + 
stable

Tolérance glycémique



NE : contre-indications
(accord fort)

• fistule digestive de haut débit

• coma sans protection des VAS

• occlusion digestive mécanique, syndrome du 
compartiment abdominal

• ischémie digestive

• Hémorragie digestive active



NE : contre-indications
fonctionnelles

•instabilité hémodynamique à la phase initiale,  état de 
choc sévère, acidose et hypoxémie non contrôlées
•Résidu gastrique > 500 mL/6h

•le grêle très court (< 30 cm)
•Ischémie mésentérique 
→ à discuter au cas par cas

Recommandations ESPEN 2018



NE : non-indications

– patient non dénutri, jeûne < 7 j, agression faible

– patient en situation de limitation de soins (SRLF) ou 
ayant une affection «terminale » (ESCIM) 



Quand débuter ?

<48h

≥48h

C. Pichard et al., Enteral and parenteral nutrition
for critically ill patients, Clinical Nutrition 2009



La NE : quand la débuter ?

– NE ultraprécoce £ 12h
• Brûlés 
• Traumatisés graves



La NE : quand la débuter ?

– NE ultraprécoce £ 12h

– NE précoce < 48h 
• Dénutris chroniques
• Immunodéprimés
• Comorbidités majeures (IRpC/ IRC)
• Voie orale < 5 jours



La NE : quand la débuter ?

– NE ultraprécoce £ 12h

– NE précoce < 48h 

–Approche traditionnelle ≥ 72 h
• Patients dont ingesta < 60% besoins 
• Patients sédatés ou comateux



La NE : voie d’administration 

Dysfonction gastro-pylorique très fréquente

¬Ventilation mécanique
¬ sédation, opiacés ++
¬ Défaillance hémodynamique
¬ Diabète (gastroparésie)

Post-pylorique



Les sondes post-pyloriques

• La sonde « lestée »
– La plus ancienne ; peu validée

• La sonde de Bengmark (Nutricia) (duodénale)
– Une seule lumière
– Mise en place aléatoire (péristaltisme de l’antre)

• La sonde Trilumina (Fresenius) (3 lumières, 2 
gastriques/ 1 jéjunale ou Duo-tube (dérivée de 
Bengmark Nutricia)
– À valider



Les sondes post-pyloriques

• Si intolérance gastrique malgré prokinétiques

Recommandations ESPEN 2018

ICU population fed through percutaneous endoscopic gastrostomy,
bolus and continuous tube feeding achieved the same gastric vol-
umes, insulin requirements, time to goal therapy or calorie intake
[81]. This limited amount of data suggest that bolus and continuous
enteral feeding can achieve the same target without an increase in
side effects in any of these routes. Finally, bolus feeding could
provide a greater stimulus for protein synthesis [82].

3.6. Clinical question 6: In adult critically ill patients, does
postpyloric EN compared to gastric EN improve outcome (reduce
mortality, reduce infections)?

Recommendation 10

Gastric access should be used as the standard approach to
initiate EN.

Grade of recommendation: GPP e strong consensus (100%
agreement)

Recommendation 11

In patients with gastric feeding intolerance not solved with
prokinetic agents, postpyloric feeding should be used.

Grade of recommendation: B e strong consensus (100%
agreement)

Recommendation 12

In patients deemed to be at high risk for aspiration, post-
pyloric, mainly jejunal feeding can be performed.

Grade of recommendation: GPP e strong consensus (95%
agreement)

Commentary to recommendations 10-12

Sixteen articles have been identified [83e98] Our meta-analysis
(see Fig. 5 and Meta-analysis IV in Supplemental Materials) shows
that feeding intolerance was more prevalent in the case of gastric
feeding in five studies (RR 0.16, CI 0.06, 0.45, p ¼ 0.0005). We
observed a trend for less pneumonia (eleven studies) (RR 0.75, CI
0.55,1.03, p¼ 0.07) in patients treatedwith postpyloric feeding and
no differences in mortality (12 studies), diarrhea (seven studies) or
ICU length of stay.

The ASPEN/SCCM [41] recommend that "the level of infusion
should be diverted lower in the GI tract in those critically ill

patients at high risk for aspiration or those who have shown
intolerance to gastric EN”. A recent Cochrane analysis [99] sug-
gested placing a postpyloric tube in patients according to the local
possibilities. Postpyloric EN has been associated with a decrease in
ventilator acquired pneumonia in several earliermeta-analyses, but
this benefit did not translate into decreases in length of ventilation,
ICU or hospital stay, or mortality [100,101]. Importantly, various
postpyloric locations (duodenal and jejunal) were not differenti-
ated, despite the known different effects on gastrointestinal and
pancreatic secretions as well as differing risks of duodenogastric
reflux (102.). As postpyloric tube placement requires expertise, is
commonly associated with some time delay, and is considered less
physiologic compared to gastric EN, the routine use of the post-
pyloric route is currently not justified. Moreover, postpyloric
feeding could possibly be harmful in cases of GI motility problems
distal to the stomach. Taken together, we suggest using gastric
access as a standard and implementing postpyloric access in the
case of intolerance to gastric feeding due to gastroparesis. Patients
with a very high risk of aspiration may benefit from early post-
pyloric EN. We recommend postpyloric feeding in patients with a
high risk for aspiration. According to ASPEN recommendations [40],
patients at increased risk for aspiration may be identified by a
number of factors, including inability to protect the airway, me-
chanical ventilation, age >70 years, reduced level of consciousness,
poor oral care, inadequate nurse:patient ratio, supine positioning,
neurologic deficits, gastroesophageal reflux, transport out of the
ICU, and use of bolus intermittent EN [102]. The Canadian Critical
Care Practice Guideline guidelines [72] confirm this approach:
"Strategies to Optimize Delivery and Minimize Risks of EN: Small
Bowel Feeding vs. Gastric. Based on eleven level 2 studies, small
bowel feeding compared to gastric feeding may be associated with
a reduction in pneumonia in critically ill patients."

3.7. Clinical question 7: In adult critically ill patients, does the
administration of prokinetics improve outcome (reduce mortality,
reduce infections)?

Recommendation 13

In critically ill patients with gastric feeding intolerance,
intravenous erythromycin should be used as a first line proki-
netic therapy.

Grade of recommendation: B e strong consensus (100%
agreement)

Fig. 4. Meta-analysis of occurrence of diarrhea in patients receiving continuous or intermittent enteral feeding (Meta-analysis III).

Fig. 5. Meta-analysis of feeding intolerance in patients receiving gastric or post pyloric feeding (Meta-analysis IV).

P. Singer et al. / Clinical Nutrition xxx (2018) 1e3210

Please cite this article in press as: Singer P, et al., ESPEN guideline on clinical nutrition in the intensive care unit, Clinical Nutrition (2018), https://
doi.org/10.1016/j.clnu.2018.08.037



SNG versus gastrostomie

GASTROSTOMIE

– meilleure tolérance
– ↘ incidence des 

pneumopathies
• Non lié à une meilleure 

continence du SIO :
– Même fréquence de 

reflux (pH métrie)
– Même pression du 

SIO
• Moins de déplacement 

de sonde (Goben, 
Gastroenterology, 1994)

SNG
• Autonomie pour la pose
• Dénutrition sévère 

(albumine < 25 g/l, IMC < 
17) = facteur de mauvais 
pronostic indépendant

→ une renutrition initiale par 
SNG pendant au moins 7 
jours est recommandée 
avant la gastrostomie (Conf 
consensus HAS 1994)

• fiabilité / coût 



SNG versus gastrostomie

GASTROSTOMIE

• Facteurs prédictifs 
indépendants de 
complications et de 
mortalité précoce :
– Age avancé
– Escarres
– Hypo-albuminémie, 

dénutrition sévère
– Infection pulmonaire
– Vie en institution
– Durée d’hospitalisation 

avant la gastrostomie
(Lang	et	al.,	Endoscopy,	2004)

complications immédiates 1 mois 1an 3 ans
0-2 % 22-24 % 50-63 % 77-81 %

Rabeneck et al., J Gen Intern Med 1996
Callahan et al., J Am Geriatr Soc 2000



SNG versus gastrostomie

GASTROSTOMIE

• Facteurs prédictifs 
indépendants de 
complications et de 
mortalité précoce :
– Age avancé
– Escarres
– Hypo-albuminémie, 

dénutrition sévère
– Infection pulmonaire
– Vie en institution
– Durée d’hospitalisation 

avant la gastrostomie
(Lang	et	al.,	Endoscopy,	2004)

SNG
• agression mécanique : aile 

du nez, cloison nasale, 
œsophage, estomac 
(ulcération, nécrose, 
hémorragie)

• agression psychique 
(jusqu'à 60 % de retrait !)

• → incontinence du SIO => 
reflux chimique et ++ 
septique => 
(micro)inhalation & 
pneumonies d'inhalation ?



Gastrostomie 

A discuter si NE > 4 semaines
+ confortable
+ fiable (apports)



La NE : Position du malade 

Position "tronc relevé" (30°) : semi-assis
– Procubitus (Orozco-Levi, AJRCCM 1995)

– Essai randomisé, Lancet 1998

PAVM



La NE : Position du malade 



La NE : mode d ’administration 

Continu ++ 24h/24h

ICU population fed through percutaneous endoscopic gastrostomy,
bolus and continuous tube feeding achieved the same gastric vol-
umes, insulin requirements, time to goal therapy or calorie intake
[81]. This limited amount of data suggest that bolus and continuous
enteral feeding can achieve the same target without an increase in
side effects in any of these routes. Finally, bolus feeding could
provide a greater stimulus for protein synthesis [82].

3.6. Clinical question 6: In adult critically ill patients, does
postpyloric EN compared to gastric EN improve outcome (reduce
mortality, reduce infections)?

Recommendation 10

Gastric access should be used as the standard approach to
initiate EN.

Grade of recommendation: GPP e strong consensus (100%
agreement)

Recommendation 11

In patients with gastric feeding intolerance not solved with
prokinetic agents, postpyloric feeding should be used.

Grade of recommendation: B e strong consensus (100%
agreement)

Recommendation 12

In patients deemed to be at high risk for aspiration, post-
pyloric, mainly jejunal feeding can be performed.

Grade of recommendation: GPP e strong consensus (95%
agreement)

Commentary to recommendations 10-12

Sixteen articles have been identified [83e98] Our meta-analysis
(see Fig. 5 and Meta-analysis IV in Supplemental Materials) shows
that feeding intolerance was more prevalent in the case of gastric
feeding in five studies (RR 0.16, CI 0.06, 0.45, p ¼ 0.0005). We
observed a trend for less pneumonia (eleven studies) (RR 0.75, CI
0.55,1.03, p¼ 0.07) in patients treatedwith postpyloric feeding and
no differences in mortality (12 studies), diarrhea (seven studies) or
ICU length of stay.

The ASPEN/SCCM [41] recommend that "the level of infusion
should be diverted lower in the GI tract in those critically ill

patients at high risk for aspiration or those who have shown
intolerance to gastric EN”. A recent Cochrane analysis [99] sug-
gested placing a postpyloric tube in patients according to the local
possibilities. Postpyloric EN has been associated with a decrease in
ventilator acquired pneumonia in several earliermeta-analyses, but
this benefit did not translate into decreases in length of ventilation,
ICU or hospital stay, or mortality [100,101]. Importantly, various
postpyloric locations (duodenal and jejunal) were not differenti-
ated, despite the known different effects on gastrointestinal and
pancreatic secretions as well as differing risks of duodenogastric
reflux (102.). As postpyloric tube placement requires expertise, is
commonly associated with some time delay, and is considered less
physiologic compared to gastric EN, the routine use of the post-
pyloric route is currently not justified. Moreover, postpyloric
feeding could possibly be harmful in cases of GI motility problems
distal to the stomach. Taken together, we suggest using gastric
access as a standard and implementing postpyloric access in the
case of intolerance to gastric feeding due to gastroparesis. Patients
with a very high risk of aspiration may benefit from early post-
pyloric EN. We recommend postpyloric feeding in patients with a
high risk for aspiration. According to ASPEN recommendations [40],
patients at increased risk for aspiration may be identified by a
number of factors, including inability to protect the airway, me-
chanical ventilation, age >70 years, reduced level of consciousness,
poor oral care, inadequate nurse:patient ratio, supine positioning,
neurologic deficits, gastroesophageal reflux, transport out of the
ICU, and use of bolus intermittent EN [102]. The Canadian Critical
Care Practice Guideline guidelines [72] confirm this approach:
"Strategies to Optimize Delivery and Minimize Risks of EN: Small
Bowel Feeding vs. Gastric. Based on eleven level 2 studies, small
bowel feeding compared to gastric feeding may be associated with
a reduction in pneumonia in critically ill patients."

3.7. Clinical question 7: In adult critically ill patients, does the
administration of prokinetics improve outcome (reduce mortality,
reduce infections)?

Recommendation 13

In critically ill patients with gastric feeding intolerance,
intravenous erythromycin should be used as a first line proki-
netic therapy.

Grade of recommendation: B e strong consensus (100%
agreement)

Fig. 4. Meta-analysis of occurrence of diarrhea in patients receiving continuous or intermittent enteral feeding (Meta-analysis III).

Fig. 5. Meta-analysis of feeding intolerance in patients receiving gastric or post pyloric feeding (Meta-analysis IV).
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Recommandations ESPEN 2018

Méta-analyses sur épisodes de diarrhée 
NE continue vs intermittente



Choix du mode de nutrition

Nutrition :
– de 1 à 1,5 fois la DER 

(théorique ou mesurée) 

– glucides : 40 à 60 % , 
lipides : 20 à 40 %, 
protéines 15 à 25 %

– 1.2-1.5 g/kg/j de 
protéines



Nutrition entérale : laquelle ?

• Quels nutriments utiliser ?
– Les mélanges polymériques, en première intention

• Iso-caloriques (1 kcal/ml), isoprotidiques (15 % 
AET)

– Les mélanges enrichis en immunonutriments ?

– En cas d ’intolérance, tester les semi-élémentaires

– Introduction des mélanges avec fibres : assez 
rapidement



• Mélanges polymériques

→ Nutriments peu ou pas dégradés ó digestion complète 
dans le tube digestif

→ Conviennent dans la majorité des cas

Sondalis® HP Energy sans fibres :
1500 kcal/litre; 12g N/litre

Nutrition entérale : laquelle ?

Mélanges spécifiques (IRp, diabète…) = inutiles



• Mélanges polymériques

→ Pour le traitement de la diarrhée :  la gomme de guar

Fresubin GI Control® :
Isocalorique

Normoprotidique

Sondalis®  T  Energy :
Hypercalorique
Normoprotidique

Nutrition entérale : laquelle ?



� Mélanges semi-élémentaires

→ Nutriments partiellement hydrolysés ó digestion et 
absorption facilitées

→ Indications:
- insuffisances pancréatiques
- grêles courts
- syndromes de malabsorption
- jéjunostomies basses

Peptamen® AF (Arginine Free)
Hypercalorique: 1500 kcal/litre
Hyperprotidique : 15g N/litre
Enrichi en acides gras ω3

Nutrition entérale : laquelle ?



Calories prescrites / délivrées

De Jonghe et coll., CCM 2001 



La NE  : surveillance

• Mesure du volume résiduel gastrique ???



Date of download:  12/7/2017 Copyright © 2013 American Medical 
Association. All rights reserved.

From: Effect of Not Monitoring Residual Gastric Volume on Risk of Ventilator-Associated Pneumonia in Adults 
Receiving Mechanical Ventilation and Early Enteral FeedingA Randomized Controlled Trial

JAMA. 2013;309(3):249-256. doi:10.1001/jama.2012.196377

Cumulative incidence of ventilator-associated pneumonia (VAP) in both groups in the modified intention-to-treat analysis. For the 
analysis of time from randomization to VAP, death was handled as a competing risk. Results were similar in the per-protocol 
analysis.

Figure Legend: 



La NE : l’intolérance

50 % des patients de réanimation tolèrent mal la NE

•Que faire dans ce cas ? 
•Est-il risqué de poursuivre ?
•Est-il dangereux de rester en « sous-alimentation »?
•Que faire pour améliorer la tolérance



Mise en place de l’Erythromycine®

Posologie: 2 x 250mg/jour
pdt 5 jours

Effet stimulant sur les 
récepteurs de la motilité 
gastrique

Contractions gastriques

Accélération de la vidange 
gastrique

Précautions 
d’administration:

- Dilué dans 100ml de 
NaCl 0.9% 

- IVL > 20min

Troubles du rythme

1ere intention
Recommandations ESPEN 2018



Mise en place du métoclopramide (Primperan®)

(Antiémétique, antagoniste de la Dopamine)

Posologie : 4x10mg/jour
pdt 5 jours

Contractions 
gastriques antrales

Relâche le 
sphincter pylorique

Péristaltisme 
duodénum + 
jéjunum

Vidange 
gastrique

+

Transit 
intestinal 

! Tachyphylaxie : pas de traitement préventif !



Pharmaconutrition

• Immunonutrition ou pharmaconutrition

• Substrats 
– Propriétés nutritionnelles
– + inflamm, immunité, cicatrisation, 

synthèses endocriniennes



Pharmaconutrition

• Arginine
• Glutamine
• Micronutriments
• AG insaturés oméga-3
• Nucléotides

• Études : ++ mélanges 



Pharmaconutrition

• Entérale : CETORNAN® - ornithine 
oxoglurate
– 10g x 1-2/jour (3 €)



Alphacétoglutarate	d’ornithine	

• Entérale : CETORNAN® - ornithine 
oxoglurate
– 10g x 1-2/jour (3 €)

Annals of Burns and Fire Disasters - vol. XXIX - n. 1 - March 2016
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Le cercle vicieux dénutrition- absence de cicatrisation- di-
minution des défenses immunitaires- infection- dénutrition est
bien connu. D’autre part, nous avons vu que l’agression et l’in-
flammation qui lui succède sont facteurs d’augmentation des be-
soins métaboliques et que ne pas les prendre en compte
entraînera une dénutrition aiguë, avec réamorçage du cercle vi-
cieux. La réanimation nutritionnelle est partie prenante du trai-
tement d’un brûlé, comme l’antibiothérapie ou la chirurgie. Les
acquis récents en matière d’immunonutrition permettraient en
plus de moduler la réaction inflammatoire. Quel est le contexte?
Des besoins caloriques augmentés, une intolérance aux glucides,
un catabolisme azoté exacerbé, une utilisation des lipides pou-

vant aggraver la réaction inflammatoire, un tube digestif a priori
fonctionnel mais pas toujours efficace, et il est connu depuis
longtemps que la suralimentation n’est pas la solution.1

Les bonnes pratiques de la nutrition

Le tube digestif est fonctionnel.2-5 On débute l’alimentation
entérale dès l’admission, pour éviter ulcère et atrophie diges-
tive. En général, les choix d’équipe se portent sur une alimen-
tation continue (en réanimation) ou discontinue (chez des
patients moins gravement atteints ou de post-réanimation).
L’administration par pompe péristaltique ou par gravité est un

NUTRITION CHEZ LE BRÛLÉ
NUTRITION IN BURNS

Perro G.!

Service des brûlés, Centre FX Michelet, 33076 Bordeaux, France

RÉSUMÉ. La nutrition est un challenge chez le brûlé, paradigme de l’agressé. Les points importants sont les apports entéraux précoces
par sonde gastrique voire post pyloriques, la position proclive > 30°, la surveillance du transit et sa régulation par gastro ou entéro-kinétiques,
la surveillance du poids, la quantification des apports avec supplémentation parentérale en cas de retard protéino énergétique. Chez l’enfant,
l’adhésion à l’alimentation est difficile, de même que chez le senior, où une évaluation nutritionnelle initiale dépiste souvent une dénutrition
préexistante. Les compléments alimentaires seront largement prescrits chez les patients de gravité intermédiaire. Les obèses bénéficieront
d’un régime hypocalorique et hyperprotidique. Chez l’insuffisant rénal non dialysé il convient de limiter les apports en potassium. En cas
brûlure périnéale, on peut proposer soit une constipation de courte durée, soit la mise en place d’un entéro-collecteur, les indications de co-
lostomie étant devenues rares. Les apports entéraux sont difficiles à gérer en cas de décubitus ventral pour SDRA. Chez le brûlé grave de
réanimation, l’accent doit plus être mis sur la qualité des nutriments que sur leur quantité. Les anciennes formules d’estimation calorique
conduisaient à une surnutrition difficile à administrer et en général mal tolérée; la quantification mesurée par calorimétrie indirecte ou es-
timée par la formule de Toronto est bien plus adaptée. Plus récemment, l’instauration d’une immunonutrition (supplémentation en vitamines
et oligo-éléments, glutamine, arginine, acide Ω 3 et contrôle raisonné de la glycémie) a été proposée pour réduire le stress oxydatif et l’in-
flammation provoqués par l’accident.

Mots-clés: brûlé, nutrition, nutrition entérale, immunonutrition, supplémentation

Ce texte fait partie de l’enseignement dispensé au DIU de brûlologie.

SUMMARY. Nutrition is a challenge for burn patients. Emphasized points are early enteral amounts by means of a naso-gastric tube,
semi-recumbent position > 30°, gastro-intestinal survey improved by kinetics, weight evolution, nutritional amounts assessment to prevent
proteino-energetic deficiency. Feeding is difficult with children, as with seniors often associating a preexisting starvation. Nutritional sup-
plements are useful in medium severity patients. For overweight patients, hypo caloric and hyperprotidic diet is the better choice. Non he-
modialysed kidney failure patients need potassium limitation. In case of perineal burns, short constipation or faecal collector rather than
colostomy prevent local contamination. Enteral amounts are difficult to administrate in prone position following ARDS (recumbent, post
pyloric tube). In extensive burns, quality of nutrients is more suitable than quantity. Old caloric formulas lead to badly tolerated over-nu-
trition, while indirect calorimetry or Toronto formula allow a better assessment. Immunonutrition (supplementation with trace elements,
glutamine, arginine, omega 3 fatty acids, and rational control of blood glucose) could reduce oxidative stress and hyper metabolism induced
by burn trauma.

Keywords: burns, nutrition, enteral feeding, immunonutrition, supplementation

This paper is part of the Diplôme Inter-Universitaire de Brûlologie course, « metabolic disorders and nutrition in burn patients » for
nurses, physiotherapists and medical staff.

!Auteur correspondant : G. Perro, Service des brûlés, Centre FX Michelet, 33076 Bordeaux, France. E-mail : gerard.perro@wanadoo.fr
Manuscrit :  soumis le 26/03/2015, accepté le 26/03/2015.
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Alphacétoglutarate	d’ornithine	

• Entérale : CETORNAN® - ornithine 
oxoglurate
– 10g x 1-2/jour (3 €)

Recommandations ESPEN 2018 : 
Traumatisé : associée à la NE les 5 premiers jours
>15j si cicatrisation compliquée

Pour les autres patients de réa : pas de glutamine ajoutée



La nutrition parentérale 
en réanimation

– Préparation de mélanges binaires ou ternaires 
« prêts à l’emploi »

– Poches souvent supplémentées en ions



La nutrition parentérale 
en réanimation

Pathologies Patient	dénutri Patient	non	dénutri

Résection	subtotale	du	
grêle

NP	d’emblée NP	après	stabilisation	
générale	(3-5	j	maxi)

Ischémie	digestive	non	
opérée	(colon)

NP	d’emblée NP	après	1-5	j

Péritonite	généralisée	
« non	guérie »

NP	d’emblée NP	après	1-5	j

Probabilité	de	perforation	
avec	« surv	chir »

NP	d’emblée NP	après	1-5	j

Iléus	complet	du	grêle	ou	
du	colon

NP	d’emblée NP	après	1-5	j

Entérite	ou	colite	
infectieuse	ou	toxique	
(chimio)	avec	critères	de	
gravité

NP	d’emblée NP	d’emblée

Autres	occlusions	
fonctionnelles	(colon)

NP	si	échec	de	la	
stimulation	du	transit

NP	si	échec	de	la	
stimulation	du	transit	>	7j



NP : indications

– « Insuffisances digestives » certaines temporaires 
ou définitives

– Échecs confirmés de la voie entérale

– En complément d’une NE < 50-60% besoins

Recommandations ESPEN 2018



NP : quand débuter ?

En général < 48 heures 



• Voie centrale séparée (KT multilumière)
• Perfusion continue (pompe) 
• Surveillance : glycémie / 4 h, iono, BH... 

• Glucose : 4 g /kg / j = 280 à 300 g/j 
• Acides aminés : 1 g / kg /jour = 70 g /j minimum
• Lipides : 0, 7 g /kg /j = 50 g / j 

• Place de la voie périphérique : exceptionnel en réa 
(osmolarité < 850mOsm/L)

Nutrition parentérale : comment ?



n Glutamine : 
En France : dipeptide Alanine-Glutamine (Dipeptiven®) 
Parentérale : DIPEPTIVEN® - N(2)-L-alanyl-L-glutamine

1 à 2 flacons de 50 mL/j

NP : supplémentation vitamines 
et éléments traces

Recommandations ESPEN 2018 : NON
chez les patients instables ou complexes
Surtout si insuff rénale ou hépatique



NP : supplémentation en 
micronutriments

n Intraveineux 
n Tous les jours ++ 
n Mélanges polyvitaminiques : oui

(absence de vit K dans Cernevit/Soluvit) 
n Vitamine K : ajout de 2 à 10 mg /j 
n Apport renforcé en vit B1(500 mg) B9(250 mg) et 

PP(100 mg) 
n Mélanges d’oligoéléments : oui (9-10 oligo-éléments)
n Vit D3 : oui si déficit biologique confirmé



• Complications précoces :
– Infectieuses
– Hyperglycémie
– Troubles ioniques    

• Complications tardives :
– Métaboliques
– Hépatobiliaires

NP : inconvénients

Complication 
métabolique ou excès 
d’apport si anomalies :
•Transaminases
•Bilirubine
•GGT/PAL
•Ionogramme sanguin
•Phosphore
•Glycémie
•TG



• Complications précoces :
– Infectieuses
– Hyperglycémie
– Troubles ioniques    

• Complications tardives :
– Métaboliques
– Hépatobiliaires

• Complications mécaniques ( liées à la voie d’abord)

• 3 à 5 x + coûteuse que la NE

NP : inconvénients



NP de complément

NP de complément 
si NE insuffisant 

au plus tard 7 jours 
après admission en réa



Spécificités / patient ?

• EER : ì apports protéiques, glutamine, 
vitamines et éléments traces



Spécificités / patient ?

• EER
• Insuff hépatique : ! Hypoglycémie !
Mêmes apports en AA sauf 

transitoirement si encéphalopathie 
et/ou hyperammoniémie



Spécificités / patient ?

• EER
• Insuff hépatique 
• SDRA/DV : poursuite NE



Spécificités / patient ?

• EER
• Insuff hépatique 
• SDRA/DV
• Obèse : calcul apports selon poids 

ajusté
PIT = 25 x (Taille(m))2

Poids ajusté = PIT + ¼ (poids réel-PIT)



Alimentation orale

Si insuffisante → Compléments 
Nutritionnels Oraux (CNO) en dehors 

des heures de repas

! Ne doit pas retarder une NE !



Nutrition artificielle périopératoire en 
chirurgie programmée de l’adulte

Actualisation en 2010 de la conférence de 
consensus de 1994 SFNEP + SFAR

Période périopératoire = -15 < J < +15



Chir/MAR : questions à se poser sur la 
nutrition ?

1) Evaluation de l’état nutritionnel péri-
opératoire 

2) Indications 

3) Les modalités



- Evaluation 
état nutritionnel
- Besoins 
caloriques
- Ingesta réels

Pas de 
dénutrition
Grade 2 

Dénutrition 
modérée
grade 4

Dénutrition 
sévère
Grade 4

Heidegger et coll., Lancet 2013



Pas de dénutrition
Grade 2 

Ingesta=besoins

Poids 1/sem et 
réévaluation

Ingesta<60% 
besoins

Alimentation 
enrichie + CNO

Poids 1/ semaine et 
réévaluationPrise de poids

ingesta=besoins

Poursuite alimentation 
enrichie + CNO
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150 patients under mechanical ventilation has shown that,
although initiated within the first 24 h, an enteral nutrition
delivering less than 28% of the estimated caloric and
protein requirements increased the infection rate and
lengthened the hospital stay as compared with a progress-
ive increase in calorie delivery during 5 days. A meta-
analysis [26] of 465 publications indicated that early total
parenteral nutrition could decrease ICU mortality in
comparison with delayed enteral nutrition (>24 h)
(odd ratio¼ 0.29, 95% confidence interval 0.12–0.70,
P¼ 0.006). This positive effect of parenteral nutrition
on survival was no more found when comparing with
patients receiving early enteral nutrition (<24 h).
However, the administration of early parenteral nutrition
has also been associated with increased complications
[27,28] that could be related to overfeeding rather than to
parenteral nutrition itself (Table 1).

Therefore, these findings support the implementation of
a nutritional support within the 3 days following the ICU
admission. The standard of care recommended by the
European Society for Clinical Nutrition and Metabolism
(ESPEN) and by other scientific societies is enteral
nutrition [16,17"",18,19]. However, as early parenteral
nutrition may be superior to delayed enteral nutrition,
parenteral nutrition should be administered in patients in
whom enteral nutrition could not be initiated within 24 h
of ICU admission or injury [17""]. Reaching an adequacy
between nutritional needs and prescription is mandatory
to avoid protein–energy deficit, overfeeding and hyper-
glycemia and the onset of their related complications
[2–6,7"",8,28,29] (Table 1).

Energy requirements according to the
diagnostic categories
Determining the precise energy requirements of criti-
cally ill patients is best achieved by indirect calorimetric
measurement, a method that remains infrequently avail-
able. To overcome this practical difficulty, ESPEN

[16,17""] recommends calculating the energy target as
indicated in Table 2.

The interindividual variability of energy requirements is
high [30], but the assessment of energy needs could also
have taken into account fever, obesity and fluid overload
(ascites and edema). Overweight and obese patients with
critical illness have to be considered with the same risk of
muscle wasting than patients with normal BMI. Indeed,
the same catabolic response towards inflammation is
observed, and overweight or obese individuals had a
similar (or slightly increased) lean body mass. Therefore,
if the energy needs of overweight or obese patients are
calculated from their actual weight, the risk of overfeed-
ing and of its related complications (infections and
metabolic disturbances) (Table 1) is high. Therefore,
the experts recommend calculating energy needs of over-
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Table 1 Advantages and inconveniences of enteral and parenteral nutrition as early nutrition support in ICU patients

Enteral nutrition Parenteral nutrition

Advantages Inconveniences
Maintenance of intestinal trophicity Gut mucosal atrophy (not proven in humans)
Preservation of immune and gut barrier function Increased risk of bacterial translocation
Decrease of the infectious risk Decreased risk of infections
Better regulation of insulin secretion and glycemia Hyperglycemia and insulin resistance
No dysfunction in lipid metabolism Risk of hypertriglyceridemia
No risk of hepatic dysfunction Risk of hepatic dysfunction
Overfeeding less at risk of complications More serious consequences of overfeeding
Lower risk of refeeding syndrome Higher risk of refeeding syndrome
Low cost High cost

Inconveniences Advantages
Delayed coverage of the energy target Immediate coverage of the energy target
Frequently associated with negative protein–energy balance Improvement of the protein–energy balance
Risk of gastrointestinal intolerance (vomiting, aspiration, diarrhea, and so on) No risk of aspiration and of gastrointestinal intolerance

The advantages of one route are often considered as the inconveniences of the other.

Table 2 Energy requirements in ICU patients according to the
underlying disease, as recommended by the European Society
for Clinical Nutrition and Metabolism 2006 and 2009 guidelines

Pathologies at ICU admission
Energy requirements

(kcal/kg actual BW/day)

Acute and initial phase whatever the underlying disease
With severe undernutrition 25–30
Without undernutrition 20–25 (women)

25–30 (men)
With obesity 15
With overweight 20a

Except for
Burns 40

Postacute phase and long-term stay whatever the underlying disease
With severe undernutrition 30–35
Without undernutrition 25–30
With obesity 15
With overweight 25a

Except for
Burns 40
Severe sepsis 30–35
Multiple trauma 30–35
Necrotizing pancreatitis 35–40
Heart, lung, kidney and liver insufficiency 35–40

BW, body weight. Data from [16,17""].
a kcal/kg ideal BW/day.

Synthèse : 
avantages/inconvénients
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Nutrition and clinical outcome in intensive care patients
Ronan Thibault and Claude Pichard

Introduction
Humans are genetically programmed to starve when
diseased. In the prehistoric times, disease-induced
starvation protected illness or injured individuals of going
out of their cavern for hunting, thus preserving them from
further injury or from predators. Such a strategy until
recovery or death was possible because the metabolic
needs were covered by an intense catabolism of lean and
fat tissues. Modern men still have these programmed
metabolic pathways but are allowed to survive thanks to
the medical progresses until their nutritional condition
becomes the limiting factor.

The combination of stress and undernutrition observed
in the ICUs is associated with negative energy balance,
which leads to lean body mass loss [1]. Catabolism of lean
body mass has been repeatedly associated with a worsen-
ing of the clinical outcome, that is, increased rate of
infections and multiple organ failure, delayed wound
healing, prolonged mechanical ventilation, increased
length of hospital stay and recovery, increased mortality
[2–6,7!!,8] and ultimately increased global healthcare
costs [4,9]. The risk of severe undernutrition during

the ICU stay is further increased, as patients are fre-
quently undernourished prior to their admission into the
ICU. Indeed, up to 50% of patients admitted to European
hospitals have various degrees of malnutrition [3,4,10].
The ICU length of stay of the most critically ill patients
has increased during the last decade, mainly in relation to
the improvements in medical technology such as better
mechanical ventilation, infection control and hemody-
namic management. Preexisting malnutrition, sedentar-
ism and advanced age are conditions associated with low
physiological lean tissues reserves, which are incompa-
tible with high-energy demand. Therefore, the negative
impact of undernutrition on morbidity and mortality in
ICU is expected to increase during the next decade.

In summary, we believe that prolonged ICU stays affect-
ing patients with such metabolic characteristics are not
compatible with undernutrition. These observations sup-
port the necessity for an early and optimal (during the first
24 h of the ICU stay) nutritional management for ICU
patients aiming at minimizing the negative protein–
energy balance (Fig. 1). Enteral nutrition alone is fre-
quently insufficient to cover energy requirements in the
first few hours of ICU stay. This review sustains the
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It is hypothesized that supplemental parenteral nutrition, together with insufficient
enteral nutrition, could optimize the nutritional therapy by preventing the onset of early
energy deficiency, and thus, could allow to reduce the side-effects of undernutrition and
promote better chances of recovery after the ICU stay.
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s u m m a r y

Following the new ESPEN Standard Operating Procedures, the previous guidelines to provide best
medical nutritional therapy to critically ill patients have been updated. These guidelines define who are
the patients at risk, how to assess nutritional status of an ICU patient, how to define the amount of
energy to provide, the route to choose and how to adapt according to various clinical conditions. When to
start and how to progress in the administration of adequate provision of nutrients is also described. The
best determination of amount and nature of carbohydrates, fat and protein are suggested. Special
attention is given to glutamine and omega-3 fatty acids. Particular conditions frequently observed in
intensive care such as patients with dysphagia, frail patients, multiple trauma patients, abdominal sur-
gery, sepsis, and obesity are discussed to guide the practitioner toward the best evidence based therapy.
Monitoring of this nutritional therapy is discussed in a separate document.

© 2018 European Society for Clinical Nutrition and Metabolism. Published by Elsevier Ltd. All rights
reserved.

1. Introduction

The present guideline is an update and extension of the pre-
vious ESPEN guidelines on enteral nutrition (EN) and parenteral
nutrition (PN) in adult critically ill patients published 2006 and

2009, respectively [1,2]. Since then, the ESPEN methodology has
been upgraded to the “S3 guidelines level” described elsewhere [3]
resulting in rigorous evidence-based and consensus-based rec-
ommendations. The determination of the effect of nutrition alone
on any possible outcome is complicated by the fact that the
severity of illness and the number of comorbidities encountered
among adult intensive care unit (ICU) patients is increasing [4].
Furthermore, the large heterogeneity of the ICU population
potentially reduces the external validity of the recommendations,
which should be seen as a basis to support decisions made for each
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defined by a significant muscle wasting and a stabilization of the
metabolic disturbances (see Fig. 2). The post-acute phase follows
with improvement and rehabilitation or persistent inflammatory/
catabolic state and prolonged hospitalization.

Isocaloric diet is an energy administration of around the
defined target.

Hypocaloric or underfeeding is an energy administration
below 70% of the defined target.

Trophic feeding is a minimal administration of nutrients having
beneficial effects, such as preserving intestinal epithelium, stimu-
lating secretion of brush border enzymes, enhancing immune
function, preserving epithelial tight cell junctions, and preventing
bacterial translocation.

Overfeeding is energy administration of 110% above the defined
target.

Low protein diet is protein administration below 0.5 g/kg/day.

3. Clinical questions with recommendations

3.1. Clinical question 1: Who should benefit from medical nutrition?
Who should be considered for medical nutrition therapy?

Recommendation 1

Medical nutrition therapy shall be considered for all patients
staying in the ICU, mainly for more than 48 h

Grade of Recommendation: GPP e strong consensus (100%
agreement)

Commentary

There are no studies directly addressing the effect of duration of
starvation on outcome in critically ill patients. Such studies could
be considered unethical as energy intake is a mainstay of survival
over a longer perspective. Since previous recommendations [1,2], a
cut-off of 48 h for the initiation of early nutrition and contraindi-
cations to early EN have been better established [15]. Additionally,
one study showed possible benefit of a further delay of PN if EN is
not possible/tolerated in non-malnourished ICU patients [16]. A
careful and progressive re-introduction of nutrition may limit the
risk of refeeding syndrome, mainly in patients who are severely
malnourished or have been in a starved state before admission

(which is higher in patients with reduced food intake before or
during admission) [17].

3.2. Clinical question 2: How to assess malnutrition?

Recommendation 2

A general clinical assessment should be performed to assess
malnutrition in the ICU, until a specific tool has been validated.

Remark:
General clinical assessment could include anamnesis, report

of unintentional weight loss or decrease in physical perfor-
mance before ICU admission, physical examination, general
assessment of body composition, andmusclemass and strength,
if possible.

Grade of recommendation: GPP e strong consensus (100%
agreement)

Commentary

Numerous studies suggest the use of a tool to assess malnutri-
tion in the ICU. Weight changes are difficult to evaluate in the ICU
because of fluid administration and rapid wasting of lean tissues.
Therefore, weight and BMI do not accurately reflect malnutrition.
However, of more concern than the BMI, which might be normal
despite malnutrition, is the loss of lean body mass. Loss of muscle
and sarcopenia has to be detected. In obese patients, sarcopenia is
frequent and constitutes a condition of malnutrition, and the larger
the loss of weight or the decrease in muscle mass, the more severe
the malnutrition. The concept of critical illness associated frailty
has been suggested [18]: frailty is strongly correlated with age and
disability status as well as the burden of comorbid disease [19].
Amongst critically ill patients, decrease in muscle mass, strength
and endurance, as well as mobility make these patients very
analogous to the typically frail, geriatric patient. The diagnosis of
malnutrition is suggested by clinical observations or by comple-
mentary examinations [20].

Laboratory tools: Inflammation is usually associated with an
elevated C-reactive protein (CRP) and hypoalbuminemia. Albumin
and isolated pre-albumin levels are not good markers of nutritional
status, low values being a response to inflammation (negative acute
phase proteins). Albumin is a marker of severity of the condition
and reflects the inflammatory status. In a large cohort study (6518
patients), Mogensen et al. [21] followed survival in non-
malnourished (2123 patients), non-specific malnourished (3641
patients) and protein calorie malnourished patients (754 patients)
and found a significant increase in 30, 90 and 365 days mortality in
the non-specific and protein calorie malnourished groups (14.8%,
19.5% and 29.3%, p < 0.001 respectively for the 30 days mortality).

Scores: Most of the tools described below have been used in the
intensive care setting. The subjective global assessment (SGA) in-
cludes patient history and physical examination [22]. In a cohort of
260 elderly ICU patients, Sheean et al. [23] compared SGA to the
mini-nutrition assessment (MNA) mainly dedicated to elderly pa-
tients, nutritional risk screening (NRS) 2002, a score based on
weight loss, BMI, decreased food intake and severity of the disease,
the ESPEN endorsed screening tool based on BMI, weight loss and
appetite as well as acute illness, and MNA-short form (MNA-SF).
MNA-SF had the highest specificity, while NRS 2002 had the
highest sensitivity when SGAwas the gold standard. The NRS 2002
validation in the ICU is still pending. According to the 2015 ESPEN
definition [13], patients suffering from malnutrition include those
with a BMI < 18.5 kg/m2 or suffering from an unintentional weight
loss > 10% irrespective of time, or > 5% over the last 3 months
combined with either a BMI < 20 if < 70 years of age, or <22 if > 70
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Fig. 2. Description of the acute and late phases following infection/stress/injury. After
injury, the acute phase is composed of an early and a late period. Then the post-acute
phase can be progressing to convalescence and rehabilitation or chronicity and Pro-
longed Inflammatory and Catabolic Syndrome (PICS).
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1. Introduction

The present guideline is an update and extension of the pre-
vious ESPEN guidelines on enteral nutrition (EN) and parenteral
nutrition (PN) in adult critically ill patients published 2006 and

2009, respectively [1,2]. Since then, the ESPEN methodology has
been upgraded to the “S3 guidelines level” described elsewhere [3]
resulting in rigorous evidence-based and consensus-based rec-
ommendations. The determination of the effect of nutrition alone
on any possible outcome is complicated by the fact that the
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years of age or a fat-free mass index <15 and 17 kg/m2 in women
andmen, respectively. This definition has been recently replaced by
the association of a phenotype (weight loss %, BMI, decrease in
appetite, or muscle assessment and an etiology predefined [24]
(Table 5). An additional score, the Clinical Frailty Score [25],
ranging from 1 (very fit) to 7 (very frail) has been validated in the
ICU and is useful mainly in elderly patients [26,27].

Muscle mass: Malnutrition and muscle wasting generally occur
during ICU stay due to the effect of catabolic hormones, an imbal-
ance between intake and requirements but also as a result of
physical immobilization. Large amounts of lean body mass as well
as fat mass may be lost during a relatively short time during an ICU
stay. No validated tool is available but lean body mass evaluated by
ultrasound [28], computerized tomography (CT) scan [29],
bioelectric impedance [30] or even stable isotopes [31] might be
performed to evaluate this loss. This loss of muscle may be
considered as frailty [18]. Such loss in muscle is associated with a
prolonged hospital stay and interferes with quality of life and
functional capacity [22]. Sarcopenia is defined as a decrease in
muscle loss and/or function and is frequent in undernourished
patients admitted to the ICU [27]. Muscle function may also be
assessed by various tools such as a handgrip dynamometer [32] if
the patient is conscious, being an especially good prognostic factor
in conscious patients with Adult Respiratory Distress Syndrome
(ARDS) [33]. Bioelectrical impedance can be used to assess body
composition and mainly lean body mass in a stable patient not
suffering from fluid compartment shifts [34]. Several studies have
described the advantages of bio impedance [35e38] and mainly
phase angle [39] in the evaluation of the prognosis of critically ill
patients. However, its use is not common practice. Recently CT scan
has been used in the ICU to assess lean body mass and may be a
promising tool for patients undergoing abdominal CT [40]. A very
recent study showed that patients with low muscle mass found at
admission have a higher length of stay and higher mortality [29].

Since there is no “gold standard” to define the "at risk patient"
and the malnourished ICU patient, we disagree with the recent
American Society for Parenteral and Enteral Nutrition (ASPEN)/
Society for Critical Care Medicine (SCCM) guidelines [41] that
categorize patients according to NRS 2002 [42] or nutritional risk in
critically ill (NUTRIC) [43] to define their nutritional regimen (dis-
cussed further). A definition of acute critical illness-associated
malnutrition still needs to be developed.

3.3. Clinical question 3: How to screen for the risk of malnutrition
during hospital stay?

Statement 1

Every critically ill patient staying for more than 48 h in the
ICU should be considered at risk for malnutrition.

Strong consensus (96% agreement)

Commentary

ICU patients are admitted either from home through the
emergency room/operating room or from a hospital ward after a
short or long stay. Some of them are obviously malnourished due to
a severe previous loss of appetite, weight loss inducing variable
reduction of lean body mass and/or multiple comorbidities and
theywill usually receive nutritional support. That is why nutritional
intervention needs to be planned carefully and considered at the
same level as any other therapy supporting organ functions in the
ICU. Even if the evidence regarding a clear benefit from timely and
tailored nutritional intervention is scarce, minimizing (further)
malnutrition along with the avoidance of overfeeding and com-
plications of nutrition during the hospital stay should be the aim for
every patient in the ICU.

No specific ICU nutritional score has been validated thus far. The
existing nutritional screening tools NRS 2002 [42] and the malnu-
trition universal screening tool (MUST) score [44] have not been
designed specifically for critically ill patients. Recently, NUTRIC, a
novel risk assessment tool [43] was proposed, based on age,
severity of disease reflected by the APACHE II and Sequential Organ
Failure (SOFA) scores, co-morbidities, days from hospital to ICU
admission, and including or not inflammation assessed by the level
of interleukin 6. The final composite NUTRIC score was correlated
with mortality and the expected advantage of the score was to be
able to show interaction between the score and nutritional inter-
vention regarding outcome, hypothesizing that nutritional support
might decreasemortality in patients with a high NUTRIC score (>5).
A limitation to this score is that no nutritional parameters are
included. When the score was compared to traditional screening
tools, a large variability was observed. Recently, Arabi et al. [45]
failed to confirm its value in a post hoc analysis showing that
among patients with high and low nutritional risk, permissive

Table 5
Thresholds for severity grading of malnutrition into Stage 1 (Moderate) and Stage 2 (Severe) malnutrition according to the recent ESPEN GLIM recommendations [23].

Phenotype criteria Etiology criteria

Weight loss (%) Body mass
index (kg/m2)

Muscle massa Food intake,
malabsorption or GI
symptoms

Disease burden/
inflammation

Stage 1/Moderate
Malnutrition
(Requires 1
phenotypic and 1
etiologic criterion)

5e10% within the past
6 mo, or 10e20%
beyond 6 mo

<20 if <70 yr,
<22 if !70 yr
Asia:<18.5 if <70 yr,
<20 if !70 yr

Mild to moderate
deficit (per validated assessment
methods e see below)

Any reduction of intake
below ER for >2 weeks,
or moderate mal-
absorption/GI
symptomsb

Acute disease/injuryd,
or chronic disease-
relatede

Stage 2/Severe
Malnutrition
(Requires 1
phenotypic and 1
etiologic criterion)

>10% within the past 6
mo, or >20% beyond
6 mo

<18.5 if <70 yr, <20
if !70 yr
Asia: TBD

Severe deficit (per validated
assessment methods e see below)

"50% intake of ER for
>1 week, or severe mal-
absorption/GI
symptomsc

Acute disease/injuryd,
or chronic disease-
relatede

GI ¼ gastro-intestinal, ER ¼ energy requirements, yr ¼ year, mo ¼ month.
a For example fat freemass index (FFMI, kg/m2) by dual-energy absorptiometry or corresponding standards using other body compositionmethods like bioelectrical impedance

analysis (BIA), CT or MRI. When not available or by regional preference, physical exam or standard anthropometric measures like mid-armmuscle or calf circumferences may be
used. Thresholds for reduced muscle mass need to be adapted to race (Asia). Functional assessments like hand-grip strength may be used as a supportive measure.

b Gastrointestinal symptoms of moderate degree e dysphagia, nausea, vomiting, diarrhea, constipation or abdominal pain.
c Gastrointestinal symptoms of severe degree e dysphagia, nausea, vomiting, diarrhea, constipation or abdominal pain.
d Acute disease/injury-related with severe inflammation. For example major infection, burns, trauma or closed head injury.
e Chronic disease-related with chronic or recurrent mild to moderate inflammation. For example malignant disease, chronic obstructive pulmonary disease, congestive

heart failure, chronic renal disease or any disease with chronic or recurrent Inflammation. CRP may be used as a supportive laboratory measure.
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s u m m a r y

Following the new ESPEN Standard Operating Procedures, the previous guidelines to provide best
medical nutritional therapy to critically ill patients have been updated. These guidelines define who are
the patients at risk, how to assess nutritional status of an ICU patient, how to define the amount of
energy to provide, the route to choose and how to adapt according to various clinical conditions. When to
start and how to progress in the administration of adequate provision of nutrients is also described. The
best determination of amount and nature of carbohydrates, fat and protein are suggested. Special
attention is given to glutamine and omega-3 fatty acids. Particular conditions frequently observed in
intensive care such as patients with dysphagia, frail patients, multiple trauma patients, abdominal sur-
gery, sepsis, and obesity are discussed to guide the practitioner toward the best evidence based therapy.
Monitoring of this nutritional therapy is discussed in a separate document.

© 2018 European Society for Clinical Nutrition and Metabolism. Published by Elsevier Ltd. All rights
reserved.

1. Introduction

The present guideline is an update and extension of the pre-
vious ESPEN guidelines on enteral nutrition (EN) and parenteral
nutrition (PN) in adult critically ill patients published 2006 and

2009, respectively [1,2]. Since then, the ESPEN methodology has
been upgraded to the “S3 guidelines level” described elsewhere [3]
resulting in rigorous evidence-based and consensus-based rec-
ommendations. The determination of the effect of nutrition alone
on any possible outcome is complicated by the fact that the
severity of illness and the number of comorbidities encountered
among adult intensive care unit (ICU) patients is increasing [4].
Furthermore, the large heterogeneity of the ICU population
potentially reduces the external validity of the recommendations,
which should be seen as a basis to support decisions made for each
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years of age or a fat-free mass index <15 and 17 kg/m2 in women
andmen, respectively. This definition has been recently replaced by
the association of a phenotype (weight loss %, BMI, decrease in
appetite, or muscle assessment and an etiology predefined [24]
(Table 5). An additional score, the Clinical Frailty Score [25],
ranging from 1 (very fit) to 7 (very frail) has been validated in the
ICU and is useful mainly in elderly patients [26,27].

Muscle mass: Malnutrition and muscle wasting generally occur
during ICU stay due to the effect of catabolic hormones, an imbal-
ance between intake and requirements but also as a result of
physical immobilization. Large amounts of lean body mass as well
as fat mass may be lost during a relatively short time during an ICU
stay. No validated tool is available but lean body mass evaluated by
ultrasound [28], computerized tomography (CT) scan [29],
bioelectric impedance [30] or even stable isotopes [31] might be
performed to evaluate this loss. This loss of muscle may be
considered as frailty [18]. Such loss in muscle is associated with a
prolonged hospital stay and interferes with quality of life and
functional capacity [22]. Sarcopenia is defined as a decrease in
muscle loss and/or function and is frequent in undernourished
patients admitted to the ICU [27]. Muscle function may also be
assessed by various tools such as a handgrip dynamometer [32] if
the patient is conscious, being an especially good prognostic factor
in conscious patients with Adult Respiratory Distress Syndrome
(ARDS) [33]. Bioelectrical impedance can be used to assess body
composition and mainly lean body mass in a stable patient not
suffering from fluid compartment shifts [34]. Several studies have
described the advantages of bio impedance [35e38] and mainly
phase angle [39] in the evaluation of the prognosis of critically ill
patients. However, its use is not common practice. Recently CT scan
has been used in the ICU to assess lean body mass and may be a
promising tool for patients undergoing abdominal CT [40]. A very
recent study showed that patients with low muscle mass found at
admission have a higher length of stay and higher mortality [29].

Since there is no “gold standard” to define the "at risk patient"
and the malnourished ICU patient, we disagree with the recent
American Society for Parenteral and Enteral Nutrition (ASPEN)/
Society for Critical Care Medicine (SCCM) guidelines [41] that
categorize patients according to NRS 2002 [42] or nutritional risk in
critically ill (NUTRIC) [43] to define their nutritional regimen (dis-
cussed further). A definition of acute critical illness-associated
malnutrition still needs to be developed.

3.3. Clinical question 3: How to screen for the risk of malnutrition
during hospital stay?

Statement 1

Every critically ill patient staying for more than 48 h in the
ICU should be considered at risk for malnutrition.

Strong consensus (96% agreement)

Commentary

ICU patients are admitted either from home through the
emergency room/operating room or from a hospital ward after a
short or long stay. Some of them are obviously malnourished due to
a severe previous loss of appetite, weight loss inducing variable
reduction of lean body mass and/or multiple comorbidities and
theywill usually receive nutritional support. That is why nutritional
intervention needs to be planned carefully and considered at the
same level as any other therapy supporting organ functions in the
ICU. Even if the evidence regarding a clear benefit from timely and
tailored nutritional intervention is scarce, minimizing (further)
malnutrition along with the avoidance of overfeeding and com-
plications of nutrition during the hospital stay should be the aim for
every patient in the ICU.

No specific ICU nutritional score has been validated thus far. The
existing nutritional screening tools NRS 2002 [42] and the malnu-
trition universal screening tool (MUST) score [44] have not been
designed specifically for critically ill patients. Recently, NUTRIC, a
novel risk assessment tool [43] was proposed, based on age,
severity of disease reflected by the APACHE II and Sequential Organ
Failure (SOFA) scores, co-morbidities, days from hospital to ICU
admission, and including or not inflammation assessed by the level
of interleukin 6. The final composite NUTRIC score was correlated
with mortality and the expected advantage of the score was to be
able to show interaction between the score and nutritional inter-
vention regarding outcome, hypothesizing that nutritional support
might decreasemortality in patients with a high NUTRIC score (>5).
A limitation to this score is that no nutritional parameters are
included. When the score was compared to traditional screening
tools, a large variability was observed. Recently, Arabi et al. [45]
failed to confirm its value in a post hoc analysis showing that
among patients with high and low nutritional risk, permissive

Table 5
Thresholds for severity grading of malnutrition into Stage 1 (Moderate) and Stage 2 (Severe) malnutrition according to the recent ESPEN GLIM recommendations [23].

Phenotype criteria Etiology criteria

Weight loss (%) Body mass
index (kg/m2)

Muscle massa Food intake,
malabsorption or GI
symptoms

Disease burden/
inflammation

Stage 1/Moderate
Malnutrition
(Requires 1
phenotypic and 1
etiologic criterion)

5e10% within the past
6 mo, or 10e20%
beyond 6 mo

<20 if <70 yr,
<22 if !70 yr
Asia:<18.5 if <70 yr,
<20 if !70 yr

Mild to moderate
deficit (per validated assessment
methods e see below)

Any reduction of intake
below ER for >2 weeks,
or moderate mal-
absorption/GI
symptomsb

Acute disease/injuryd,
or chronic disease-
relatede

Stage 2/Severe
Malnutrition
(Requires 1
phenotypic and 1
etiologic criterion)

>10% within the past 6
mo, or >20% beyond
6 mo

<18.5 if <70 yr, <20
if !70 yr
Asia: TBD

Severe deficit (per validated
assessment methods e see below)

"50% intake of ER for
>1 week, or severe mal-
absorption/GI
symptomsc

Acute disease/injuryd,
or chronic disease-
relatede

GI ¼ gastro-intestinal, ER ¼ energy requirements, yr ¼ year, mo ¼ month.
a For example fat freemass index (FFMI, kg/m2) by dual-energy absorptiometry or corresponding standards using other body compositionmethods like bioelectrical impedance

analysis (BIA), CT or MRI. When not available or by regional preference, physical exam or standard anthropometric measures like mid-armmuscle or calf circumferences may be
used. Thresholds for reduced muscle mass need to be adapted to race (Asia). Functional assessments like hand-grip strength may be used as a supportive measure.

b Gastrointestinal symptoms of moderate degree e dysphagia, nausea, vomiting, diarrhea, constipation or abdominal pain.
c Gastrointestinal symptoms of severe degree e dysphagia, nausea, vomiting, diarrhea, constipation or abdominal pain.
d Acute disease/injury-related with severe inflammation. For example major infection, burns, trauma or closed head injury.
e Chronic disease-related with chronic or recurrent mild to moderate inflammation. For example malignant disease, chronic obstructive pulmonary disease, congestive

heart failure, chronic renal disease or any disease with chronic or recurrent Inflammation. CRP may be used as a supportive laboratory measure.
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s u m m a r y

Following the new ESPEN Standard Operating Procedures, the previous guidelines to provide best
medical nutritional therapy to critically ill patients have been updated. These guidelines define who are
the patients at risk, how to assess nutritional status of an ICU patient, how to define the amount of
energy to provide, the route to choose and how to adapt according to various clinical conditions. When to
start and how to progress in the administration of adequate provision of nutrients is also described. The
best determination of amount and nature of carbohydrates, fat and protein are suggested. Special
attention is given to glutamine and omega-3 fatty acids. Particular conditions frequently observed in
intensive care such as patients with dysphagia, frail patients, multiple trauma patients, abdominal sur-
gery, sepsis, and obesity are discussed to guide the practitioner toward the best evidence based therapy.
Monitoring of this nutritional therapy is discussed in a separate document.

© 2018 European Society for Clinical Nutrition and Metabolism. Published by Elsevier Ltd. All rights
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1. Introduction

The present guideline is an update and extension of the pre-
vious ESPEN guidelines on enteral nutrition (EN) and parenteral
nutrition (PN) in adult critically ill patients published 2006 and

2009, respectively [1,2]. Since then, the ESPEN methodology has
been upgraded to the “S3 guidelines level” described elsewhere [3]
resulting in rigorous evidence-based and consensus-based rec-
ommendations. The determination of the effect of nutrition alone
on any possible outcome is complicated by the fact that the
severity of illness and the number of comorbidities encountered
among adult intensive care unit (ICU) patients is increasing [4].
Furthermore, the large heterogeneity of the ICU population
potentially reduces the external validity of the recommendations,
which should be seen as a basis to support decisions made for each
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years of age or a fat-free mass index <15 and 17 kg/m2 in women
andmen, respectively. This definition has been recently replaced by
the association of a phenotype (weight loss %, BMI, decrease in
appetite, or muscle assessment and an etiology predefined [24]
(Table 5). An additional score, the Clinical Frailty Score [25],
ranging from 1 (very fit) to 7 (very frail) has been validated in the
ICU and is useful mainly in elderly patients [26,27].

Muscle mass: Malnutrition and muscle wasting generally occur
during ICU stay due to the effect of catabolic hormones, an imbal-
ance between intake and requirements but also as a result of
physical immobilization. Large amounts of lean body mass as well
as fat mass may be lost during a relatively short time during an ICU
stay. No validated tool is available but lean body mass evaluated by
ultrasound [28], computerized tomography (CT) scan [29],
bioelectric impedance [30] or even stable isotopes [31] might be
performed to evaluate this loss. This loss of muscle may be
considered as frailty [18]. Such loss in muscle is associated with a
prolonged hospital stay and interferes with quality of life and
functional capacity [22]. Sarcopenia is defined as a decrease in
muscle loss and/or function and is frequent in undernourished
patients admitted to the ICU [27]. Muscle function may also be
assessed by various tools such as a handgrip dynamometer [32] if
the patient is conscious, being an especially good prognostic factor
in conscious patients with Adult Respiratory Distress Syndrome
(ARDS) [33]. Bioelectrical impedance can be used to assess body
composition and mainly lean body mass in a stable patient not
suffering from fluid compartment shifts [34]. Several studies have
described the advantages of bio impedance [35e38] and mainly
phase angle [39] in the evaluation of the prognosis of critically ill
patients. However, its use is not common practice. Recently CT scan
has been used in the ICU to assess lean body mass and may be a
promising tool for patients undergoing abdominal CT [40]. A very
recent study showed that patients with low muscle mass found at
admission have a higher length of stay and higher mortality [29].

Since there is no “gold standard” to define the "at risk patient"
and the malnourished ICU patient, we disagree with the recent
American Society for Parenteral and Enteral Nutrition (ASPEN)/
Society for Critical Care Medicine (SCCM) guidelines [41] that
categorize patients according to NRS 2002 [42] or nutritional risk in
critically ill (NUTRIC) [43] to define their nutritional regimen (dis-
cussed further). A definition of acute critical illness-associated
malnutrition still needs to be developed.

3.3. Clinical question 3: How to screen for the risk of malnutrition
during hospital stay?

Statement 1

Every critically ill patient staying for more than 48 h in the
ICU should be considered at risk for malnutrition.

Strong consensus (96% agreement)

Commentary

ICU patients are admitted either from home through the
emergency room/operating room or from a hospital ward after a
short or long stay. Some of them are obviously malnourished due to
a severe previous loss of appetite, weight loss inducing variable
reduction of lean body mass and/or multiple comorbidities and
theywill usually receive nutritional support. That is why nutritional
intervention needs to be planned carefully and considered at the
same level as any other therapy supporting organ functions in the
ICU. Even if the evidence regarding a clear benefit from timely and
tailored nutritional intervention is scarce, minimizing (further)
malnutrition along with the avoidance of overfeeding and com-
plications of nutrition during the hospital stay should be the aim for
every patient in the ICU.

No specific ICU nutritional score has been validated thus far. The
existing nutritional screening tools NRS 2002 [42] and the malnu-
trition universal screening tool (MUST) score [44] have not been
designed specifically for critically ill patients. Recently, NUTRIC, a
novel risk assessment tool [43] was proposed, based on age,
severity of disease reflected by the APACHE II and Sequential Organ
Failure (SOFA) scores, co-morbidities, days from hospital to ICU
admission, and including or not inflammation assessed by the level
of interleukin 6. The final composite NUTRIC score was correlated
with mortality and the expected advantage of the score was to be
able to show interaction between the score and nutritional inter-
vention regarding outcome, hypothesizing that nutritional support
might decreasemortality in patients with a high NUTRIC score (>5).
A limitation to this score is that no nutritional parameters are
included. When the score was compared to traditional screening
tools, a large variability was observed. Recently, Arabi et al. [45]
failed to confirm its value in a post hoc analysis showing that
among patients with high and low nutritional risk, permissive

Table 5
Thresholds for severity grading of malnutrition into Stage 1 (Moderate) and Stage 2 (Severe) malnutrition according to the recent ESPEN GLIM recommendations [23].

Phenotype criteria Etiology criteria

Weight loss (%) Body mass
index (kg/m2)

Muscle massa Food intake,
malabsorption or GI
symptoms

Disease burden/
inflammation

Stage 1/Moderate
Malnutrition
(Requires 1
phenotypic and 1
etiologic criterion)

5e10% within the past
6 mo, or 10e20%
beyond 6 mo

<20 if <70 yr,
<22 if !70 yr
Asia:<18.5 if <70 yr,
<20 if !70 yr

Mild to moderate
deficit (per validated assessment
methods e see below)

Any reduction of intake
below ER for >2 weeks,
or moderate mal-
absorption/GI
symptomsb

Acute disease/injuryd,
or chronic disease-
relatede

Stage 2/Severe
Malnutrition
(Requires 1
phenotypic and 1
etiologic criterion)

>10% within the past 6
mo, or >20% beyond
6 mo

<18.5 if <70 yr, <20
if !70 yr
Asia: TBD

Severe deficit (per validated
assessment methods e see below)

"50% intake of ER for
>1 week, or severe mal-
absorption/GI
symptomsc

Acute disease/injuryd,
or chronic disease-
relatede

GI ¼ gastro-intestinal, ER ¼ energy requirements, yr ¼ year, mo ¼ month.
a For example fat freemass index (FFMI, kg/m2) by dual-energy absorptiometry or corresponding standards using other body compositionmethods like bioelectrical impedance

analysis (BIA), CT or MRI. When not available or by regional preference, physical exam or standard anthropometric measures like mid-armmuscle or calf circumferences may be
used. Thresholds for reduced muscle mass need to be adapted to race (Asia). Functional assessments like hand-grip strength may be used as a supportive measure.

b Gastrointestinal symptoms of moderate degree e dysphagia, nausea, vomiting, diarrhea, constipation or abdominal pain.
c Gastrointestinal symptoms of severe degree e dysphagia, nausea, vomiting, diarrhea, constipation or abdominal pain.
d Acute disease/injury-related with severe inflammation. For example major infection, burns, trauma or closed head injury.
e Chronic disease-related with chronic or recurrent mild to moderate inflammation. For example malignant disease, chronic obstructive pulmonary disease, congestive

heart failure, chronic renal disease or any disease with chronic or recurrent Inflammation. CRP may be used as a supportive laboratory measure.
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years of age or a fat-free mass index <15 and 17 kg/m2 in women
andmen, respectively. This definition has been recently replaced by
the association of a phenotype (weight loss %, BMI, decrease in
appetite, or muscle assessment and an etiology predefined [24]
(Table 5). An additional score, the Clinical Frailty Score [25],
ranging from 1 (very fit) to 7 (very frail) has been validated in the
ICU and is useful mainly in elderly patients [26,27].

Muscle mass: Malnutrition and muscle wasting generally occur
during ICU stay due to the effect of catabolic hormones, an imbal-
ance between intake and requirements but also as a result of
physical immobilization. Large amounts of lean body mass as well
as fat mass may be lost during a relatively short time during an ICU
stay. No validated tool is available but lean body mass evaluated by
ultrasound [28], computerized tomography (CT) scan [29],
bioelectric impedance [30] or even stable isotopes [31] might be
performed to evaluate this loss. This loss of muscle may be
considered as frailty [18]. Such loss in muscle is associated with a
prolonged hospital stay and interferes with quality of life and
functional capacity [22]. Sarcopenia is defined as a decrease in
muscle loss and/or function and is frequent in undernourished
patients admitted to the ICU [27]. Muscle function may also be
assessed by various tools such as a handgrip dynamometer [32] if
the patient is conscious, being an especially good prognostic factor
in conscious patients with Adult Respiratory Distress Syndrome
(ARDS) [33]. Bioelectrical impedance can be used to assess body
composition and mainly lean body mass in a stable patient not
suffering from fluid compartment shifts [34]. Several studies have
described the advantages of bio impedance [35e38] and mainly
phase angle [39] in the evaluation of the prognosis of critically ill
patients. However, its use is not common practice. Recently CT scan
has been used in the ICU to assess lean body mass and may be a
promising tool for patients undergoing abdominal CT [40]. A very
recent study showed that patients with low muscle mass found at
admission have a higher length of stay and higher mortality [29].

Since there is no “gold standard” to define the "at risk patient"
and the malnourished ICU patient, we disagree with the recent
American Society for Parenteral and Enteral Nutrition (ASPEN)/
Society for Critical Care Medicine (SCCM) guidelines [41] that
categorize patients according to NRS 2002 [42] or nutritional risk in
critically ill (NUTRIC) [43] to define their nutritional regimen (dis-
cussed further). A definition of acute critical illness-associated
malnutrition still needs to be developed.

3.3. Clinical question 3: How to screen for the risk of malnutrition
during hospital stay?

Statement 1

Every critically ill patient staying for more than 48 h in the
ICU should be considered at risk for malnutrition.

Strong consensus (96% agreement)

Commentary

ICU patients are admitted either from home through the
emergency room/operating room or from a hospital ward after a
short or long stay. Some of them are obviously malnourished due to
a severe previous loss of appetite, weight loss inducing variable
reduction of lean body mass and/or multiple comorbidities and
theywill usually receive nutritional support. That is why nutritional
intervention needs to be planned carefully and considered at the
same level as any other therapy supporting organ functions in the
ICU. Even if the evidence regarding a clear benefit from timely and
tailored nutritional intervention is scarce, minimizing (further)
malnutrition along with the avoidance of overfeeding and com-
plications of nutrition during the hospital stay should be the aim for
every patient in the ICU.

No specific ICU nutritional score has been validated thus far. The
existing nutritional screening tools NRS 2002 [42] and the malnu-
trition universal screening tool (MUST) score [44] have not been
designed specifically for critically ill patients. Recently, NUTRIC, a
novel risk assessment tool [43] was proposed, based on age,
severity of disease reflected by the APACHE II and Sequential Organ
Failure (SOFA) scores, co-morbidities, days from hospital to ICU
admission, and including or not inflammation assessed by the level
of interleukin 6. The final composite NUTRIC score was correlated
with mortality and the expected advantage of the score was to be
able to show interaction between the score and nutritional inter-
vention regarding outcome, hypothesizing that nutritional support
might decreasemortality in patients with a high NUTRIC score (>5).
A limitation to this score is that no nutritional parameters are
included. When the score was compared to traditional screening
tools, a large variability was observed. Recently, Arabi et al. [45]
failed to confirm its value in a post hoc analysis showing that
among patients with high and low nutritional risk, permissive

Table 5
Thresholds for severity grading of malnutrition into Stage 1 (Moderate) and Stage 2 (Severe) malnutrition according to the recent ESPEN GLIM recommendations [23].

Phenotype criteria Etiology criteria

Weight loss (%) Body mass
index (kg/m2)

Muscle massa Food intake,
malabsorption or GI
symptoms

Disease burden/
inflammation

Stage 1/Moderate
Malnutrition
(Requires 1
phenotypic and 1
etiologic criterion)

5e10% within the past
6 mo, or 10e20%
beyond 6 mo

<20 if <70 yr,
<22 if !70 yr
Asia:<18.5 if <70 yr,
<20 if !70 yr

Mild to moderate
deficit (per validated assessment
methods e see below)

Any reduction of intake
below ER for >2 weeks,
or moderate mal-
absorption/GI
symptomsb

Acute disease/injuryd,
or chronic disease-
relatede

Stage 2/Severe
Malnutrition
(Requires 1
phenotypic and 1
etiologic criterion)

>10% within the past 6
mo, or >20% beyond
6 mo

<18.5 if <70 yr, <20
if !70 yr
Asia: TBD

Severe deficit (per validated
assessment methods e see below)

"50% intake of ER for
>1 week, or severe mal-
absorption/GI
symptomsc

Acute disease/injuryd,
or chronic disease-
relatede

GI ¼ gastro-intestinal, ER ¼ energy requirements, yr ¼ year, mo ¼ month.
a For example fat freemass index (FFMI, kg/m2) by dual-energy absorptiometry or corresponding standards using other body compositionmethods like bioelectrical impedance

analysis (BIA), CT or MRI. When not available or by regional preference, physical exam or standard anthropometric measures like mid-armmuscle or calf circumferences may be
used. Thresholds for reduced muscle mass need to be adapted to race (Asia). Functional assessments like hand-grip strength may be used as a supportive measure.

b Gastrointestinal symptoms of moderate degree e dysphagia, nausea, vomiting, diarrhea, constipation or abdominal pain.
c Gastrointestinal symptoms of severe degree e dysphagia, nausea, vomiting, diarrhea, constipation or abdominal pain.
d Acute disease/injury-related with severe inflammation. For example major infection, burns, trauma or closed head injury.
e Chronic disease-related with chronic or recurrent mild to moderate inflammation. For example malignant disease, chronic obstructive pulmonary disease, congestive

heart failure, chronic renal disease or any disease with chronic or recurrent Inflammation. CRP may be used as a supportive laboratory measure.
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1. Alimentation	orale	>	NE	et/	ou	NP
2. Sinon	NE	<	48h
3. Si	per	os	ou	NE	impossible	:	NP	dans	les	3-7	j
4. Pour	éviter	suralimentation	:	NE	et/	NP	doses	

maxi	en	3-7	j
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s u m m a r y

Following the new ESPEN Standard Operating Procedures, the previous guidelines to provide best
medical nutritional therapy to critically ill patients have been updated. These guidelines define who are
the patients at risk, how to assess nutritional status of an ICU patient, how to define the amount of
energy to provide, the route to choose and how to adapt according to various clinical conditions. When to
start and how to progress in the administration of adequate provision of nutrients is also described. The
best determination of amount and nature of carbohydrates, fat and protein are suggested. Special
attention is given to glutamine and omega-3 fatty acids. Particular conditions frequently observed in
intensive care such as patients with dysphagia, frail patients, multiple trauma patients, abdominal sur-
gery, sepsis, and obesity are discussed to guide the practitioner toward the best evidence based therapy.
Monitoring of this nutritional therapy is discussed in a separate document.

© 2018 European Society for Clinical Nutrition and Metabolism. Published by Elsevier Ltd. All rights
reserved.

1. Introduction

The present guideline is an update and extension of the pre-
vious ESPEN guidelines on enteral nutrition (EN) and parenteral
nutrition (PN) in adult critically ill patients published 2006 and

2009, respectively [1,2]. Since then, the ESPEN methodology has
been upgraded to the “S3 guidelines level” described elsewhere [3]
resulting in rigorous evidence-based and consensus-based rec-
ommendations. The determination of the effect of nutrition alone
on any possible outcome is complicated by the fact that the
severity of illness and the number of comorbidities encountered
among adult intensive care unit (ICU) patients is increasing [4].
Furthermore, the large heterogeneity of the ICU population
potentially reduces the external validity of the recommendations,
which should be seen as a basis to support decisions made for each
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Conclusions

– priorité à la nutrition orale > entérale > NP
– introduite précocement et « bien conduite »
– admettre la difficulté, les échecs et s’adapter 

rapidement (± NP)

• favoriser les protocoles (personnalisés/unité de 
soins) écrits

• L’activité physique améliore les effets bénéfiques 
des traitements nutritionnels 


