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Faut-il	nourrir	précocement	les	malades	en	
états	de	choc,	avec	quoi	et	comment	?	

The	OUTCOMEREA	-	day	



Nutri5on	en	réanima5on:	le	contexte	
•  Voie	orale	souvent	impossible	(ven5la5on	mécanique,	anorexie	

intense,	troubles	du	comportement).	

•  DénutriDon	préalable	fréquente,	dépendante	de	la	typologie	de	la	
popula5on	admise	(pa5ents	âgés,	cancer,	insuffisants	respiratoires	
chroniques).		

•  Catabolisme	protéique	(+++)	et	lipidique,	et	cons5tu5on	de	carences	
en	oligoéléments	et	vitamines	propor5onnelles	à	la	gravité	de	la	
pathologie	aigue	et	des	défaillances	d’organes.	



Quand? Combien? 

Comment? 

Nutri5on	du	pa5ent	«	défaillant	»	

Par quelle voie? 



25-30	Kcal/kg/j	 (Protéines:	1,2-2g/kg/j)	

Clin	Nutri5on	2006	

JPEN	2009	



stay. Correlation does still not mean causality. It is
obvious for any ICU specialist, that the longer the
stay, the likelier a patient is to have experienced
complications and to have received antibiotics at
some stage: the most severe patients are also the
most difficult to feed by the enteral route. The fact
that this negative correlation was already present
at the end of the first week is another argument
supporting the role of the negative balances in
favoring complications; finally the strong relation-
ship between the complications and the initiation
time of feeding also supports the hypothesis.

The conventional nutritional variables were of
little help, confirming other studies.23 Plasma
albumin and pre-albumin were uniformly de-
pressed, and inversely related to the inflammatory

status: no relation was observed between these
proteins and either energy balance or outcome.
Repeated weight determinations were only avail-
able in 11 patients: this reflects the difficulty in
getting weight determinations in ICU patients. In
these patients, weight changes reflected mostly
fluid balance changes associated with the hemody-
namic and inflammatory problems, and not the
energy balances. The body weight changes are
important information for the clinician, but this
information is indeed not only nutritional, since it
seldom reflects the change of lean body mass
during the early phase. The BMI calculated on the
actual body weight was also unreliable: its value is
limited to pre-admission assessment based on the’’

dry’’ pre-illness weight.
It has recently been shown that evidence-based

nutritional support promoting the use of early EN is
able to improve clinical outcome and even to
reduce death risk in critically ill patients.22 But
there is yet no answer to the question

’’

how long
can an ICU patient be starved without deleterious
consequences’’. Considering the results of the
present study, which show that the initial energy
deficits cannot be compensated, this time appears
to be limited.

How the negative energy balance built up is
important to consider. The energy balances were
calculated considering the full 100% target from the
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Table 4 Relationship between complications and
cumulated energy deficit by regression analysis.

Variables F P

Length of stay 25.18 0.0001
Complications 15.15 0.0003
Infections 9.14 0.0042
Days on antibiotics 17.48 0.0003
Start of nutrition 17.17 0.0002
Days of mechanical ventilation 17.12 0.0002
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Figure 3 Multiple regression analysis showing the influence of energy balance, number of organ failure, age, BMI and
SOFA score on length of ICU stay.

Impact of hypocaloric feeding on ICU outcome 507

Hypocaloric feeding = increased risk of infections, delayed  
weaning of mechanical ventilation, increased mortality 

Clinical Nutrition (2005) 24, 502–509
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Summary
Background and aims: Critically ill patients with complicated evolution are
frequently hypermetabolic, catabolic, and at risk of underfeeding. The study aimed
at assessing the relationship between energy balance and outcome in critically ill
patients.
Methods: Prospective observational study conducted in consecutive patients
stayingX5 days in the surgical ICU of a University hospital. Demographic data, time
to feeding, route, energy delivery, and outcome were recorded. Energy balance was
calculated as energy delivery minus target. Data in means7SD, linear regressions
between energy balance and outcome variables.
Results: Forty eight patients aged 57716 years were investigated; complete data
are available in 669 days. Mechanical ventilation lasted 1178 days, ICU stay 1579
was days, and 30-days mortality was 38%. Time to feeding was 3.172.2 days. Enteral
nutrition was the most frequent route with 433 days. Mean daily energy delivery was
10907930 kcal. Combining enteral and parenteral nutrition achieved highest energy
delivery. Cumulated energy balance was between !12,600710,520 kcal, and
correlated with complications ðPo0:001Þ, already after 1 week.
Conclusion: Negative energy balances were correlated with increasing number
of complications, particularly infections. Energy debt appears as a promising tool
for nutritional follow-up, which should be further tested. Delaying initiation
of nutritional support exposes the patients to energy deficits that cannot be
compensated later on.
& 2005 Elsevier Ltd. All rights reserved.

ARTICLE IN PRESS

http://intl.elsevierhealth.com/journals/clnu

KEYWORDS
Nutritional support;
Enteral nutrition;
Critically ill;
Malnutrition;
Outcome;
Infection

0261-5614/$ - see front matter & 2005 Elsevier Ltd. All rights reserved.
doi:10.1016/j.clnu.2005.03.006

!Corresponding author. Tel.: +41 21 31 42 095; fax: +41 21 31 43 045.
E-mail address: mette.berger@chuv.hospvd.ch (M.M. Berger).

Int	Care	Med	2014	

Clinical	Nutri5on	2005	

Chest	2011	



Canadian	Clinical	Prac+ce	Guidelines,	(JPEN	2003)	 	 		“When	considering	nutri5on	
support	for	cri5cally	ill	pa5ents,	we	strongly	recommend	the	use	of	EN	over	PN.	»	

ESPEN,	(Clinical	Nutri+on	2006) 	 	 	«	…	should	receive	EN.	»	

ASPEN	–	SCCM,	(JPEN	2016) 	 	 	«We	suggest	the	use	of	EN	over	PN	in	cri+cally	
ill	pa+ents	who	require	nutri+on	support	therapy	».		

	

Les	recommanda5ons	

[Quality	of	Evidence:	Low	to	Very	Low]	



Complica5ons	infec5euses	

Taylor.	Guidelines.	CCM	2016	Entérale > parentérale ? 

Limites méthodologiques+++ 



Compared to parenteral nutrition, enteral 
was associated with reductions in: 

-infectious complications 
-non infectious complications 
-length of stay 

Crit	Care	Med	2005	

Parenteral	vs.	
Enteral	feeding	

infec5ons	 Non	infec5ous	complica5ons	

hospital	length	of	stay		



§ 399	sep5c	pa5ents	from	454	ICU	
§ Prospec5ve	observa5onal	study	

					

Entérale	vs	parentérale	
							Impact	sur	la	mortalité?	



We recommend against the administration of parenteral nutrition alone or in combination with 
enteral feeds (but rather to initiate IV glucose and advance enteral feeds as tolerated) over the first 
7 days in critically ill patients with sepsis or septic shock for whom early enteral feeding is not 
feasible (strong recommendation, moderate quality of evidence).	

Parenteral nutrition = 
•  lack of mortality benefit 
•  increased risk of infection 
•  extra cost 



ESPEN,	(Clinical	Nutri+on	2006) 	 	 	«	Haemodynamically	stable	
cri5cally	ill	pa5ents	who	have	a	func5oning	gastrointes5nal	tract	should	be	fed	early	
(<24	h)	»	

ASPEN	–	SCCM,	(JPEN	2009) 	 	 	«	We	recommend	that	nutri5on	
support	therapy	in	the	form	of	early	EN	be	ini5ated	within	24–48	hours	in	the	cri5cally	ill	
pa5ent.	»	

Les	recommanda5ons	



The provision of early EN was associated with a significant reduction in mortality [OR = 0.34, 
95% confidence interval (CI) 0.14–0.85] and pneumonia (OR = 0.31, 95% CI 0.12– 0.78).  



We suggest the early initiation of enteral feeding rather than a complete fast or only IV glucose in 
critically ill patients with sepsis or septic shock who can be fed enterally (weak recommendation, 
low quality of evidence).	

•  evidence does not suggest harm with early versus delayed institution of enteral feeding, 
•  possible benefit from physiologic evidence suggesting reduced gut permeability, inflammation, 

and infection risk 
•  Review: pas de différence sur mortalité et infections.	



2C	

Administer	oral	or	enteral	feedings	(…)	within	the	first	48	hr	aier	a	
diagnosis	of	severe	sepsis	or	sepDc	shock	 	 	 		

Review Article: Critical Care Medicine  
Severe Sepsis and Septic 

Shock 
 

Angus DC, van der Poll T 
2013 



Crit Care Med 2001 

Acta Anaesthesiol Scand 2014  

46%	

Intolerance	to	enteral	nutri5on	

38%	

Vomi5ng	+	RGV:	64%	
Vomi5ng	only:	40%	

Reignier, JAMA 2013  



Les	spécificités	du	choc	
•  Dysfunc5on	marquée	du	tube	diges5f	
•  Hypercatabolisme	accru	à	la	phase	aigue	
•  Etat	de	dénutri5on	plus	marquée	au	décours	avec	
séquelles	fonc5onnelles	importantes	

MAIS:	
•  Très	peu	d’études	dédiées	à	cene	popula5on	
concernant	la	nutri5on	en	réanima5on	

•  Impact	réel	de	la	nutri5on	chez	ces	pa5ents	=	inconnu	
•  Bénéfice	peut-être	important		



Gastric half emptying time gastric half emptying time 

gastric emptying coefficient 



Diagnostic Criteria for Sepsis, Severe Sepsis, and Septic Shock. 

Angus DC, van der Poll T. N Engl J Med 2013;369:840-851 



Plus	les	pa5ents	sont	graves,	moins	ils	sont	
nourris	

A	prospec5ve	survey	of	nutri5onal	support	prac5ces	in	intensive	care	unit	pa5ents:	
What	is	prescribed?	What	is	delivered? 	De	Jonghe.	Crit	Care	Med	2001	

Etude	prospec5ve	observa5onnelle	
51	pa5ents	



Destruction musculaire précoce 

Balance protéique négative… 

Puthucheary, JAMA, 2013 

Atrophie musculaire 
 

Ø Cicatrisation retardée (sutures, parois, escarres) 
Ø Sevrage de la ventilation mécanique retardée (faiblesse 

musculaire) 
Ø Perte d’autonomie à long terme 
 



Destruc5on	musculaire	précoce	

Balance	protéique	néga5ve…	

Puthucheary,	JAMA,	2013	



Les	spécificités	du	choc	(sep5que…)	
•  Dysfunc5on	marquée	du	tube	diges5f	
•  Hypercatabolisme	accru	à	la	phase	aigue	
•  Etat	de	dénutri5on	plus	marquée	au	décours	avec	
séquelles	fonc5onnelles	importantes	

MAIS:	
•  Très	peu	d’études	dédiées	à	cene	popula5on	
concernant	la	nutri5on	en	réanima5on	

•  Impact	réel	de	la	nutri5on	chez	ces	pa5ents	=	inconnu	
•  Impact	peut-être	important			



•  Revelly JP, (2001) Early metabolic and splanchnic responses to enteral nutrition in postoperative 
cardiac surgery patients with circulatory compromise. Intensive Care Med 

•  Purcell PN (1993) Continuous duodenal feeding restores gut blood flow and increases gut 
oxygen utilization during PEEP ventilation for lung injury. Am J Surg 

àNE précoce = augmentation du débit sanguin local et apport d’O2 

•  Jorba R, (2000) Small bowel necrosis in association with early postoperative enteral feeding 
after pancreatic resection. Surgery.  

•  Melis M, (2006) Bowel necrosis associated with early jejunal tube feeding: a complication of 
postoperative enteral nutrition. Arch Surg.  

•  Berger MM (2000) Intestinal absorption in patients after cardiac surgery. Crit Care Med 
  
àNE précoce = Altération de la circulation splanchnique et RISQUE ACCRU 
D’ICHÉMIE DIGESTIVE? 



•  Jorba R, (2000) Small bowel necrosis in association with early postoperative enteral 
feeding after pancreatic resection. Surgery.  

•  Melis M, (2006) Bowel necrosis associated with early jejunal tube feeding: a 
complication of postoperative enteral nutrition. Arch Surg.  

•  Berger MM (2000) Intestinal absorption in patients after cardiac surgery. Crit Care 
Med  

àNE précoce = Altération de la circulation splanchnique et RISQUE ACCRU 
D’ICHÉMIE DIGESTIVE? 



In summary, nutritional support affects SMA blood flow in haemodynamically stable ICU 
patients. However, it is not possible to draw any conclusions about the clinical impact of 
these changes on ICU patients with CS. 
		



EN (faible dose) + 
PN? 



N	Engl	J	Med	2011	

Late	PN	 Early	PN	



Rétrospectif 
Monocentrique 
346 patients 







Nutri5on	in	Clinical	Prac5ce	2003	

Crit	Care	Med	2009	

Nutri5on	Journal	2008	



0   Kcal/kg/d  ?? 

Jusqu’à quand? 



-  3032 patients with mechanical ventilation and shock 
(OutcomeRea) 

-  To assess associations linking early nutrition (EN and/or 
PN started within 48 h after intubation), feeding route and 
calorie intake to patients outcome. 

Reignier,	Intensive	Care	Med	2015	

-  Early nutrition   reduced mortality 
(HR,	0.89;	95%	confidence	interval	[CI],	0.81-0.98;	P=0.01)		

 
-  Feeding route   no impact 
-  Calorie intake   no impact	

Quand? Combien? 

Comment? 



•  Facile à administrer 
•  Pas de problème d’intolérance  
•  Meilleur contrôle des apports 
•  Ne sollicite pas un tube digestif 

potentiellement ischémique et/ou peu 
fonctionnel 

MAIS 
•  Nécessite un cathéter central 
•  Tube digestif au repos = atrophie 

villositaire  
Ø Risque infectieux accru ? 

•  Durée de séjour accrue? 
•  Surmortalité ? 
•  Complications hépatiques ? 

Parentérale	
•  Plus « physiologique » 

•  Pas de cathéter central 
•  Voie « naturelle » 

•  Préserverait le tube digestif 
 
 

MAIS 
•  Intolérance digestive 
•  Nécessite souvent l’association de 

prokinétique 
•  Objectifs rarement atteints 
•  Protège ou favorise ischémie 

digestive ? 

Entérale	

Nutri5on	du	pa5ent	ven5lé:	comment?	



Harvey	,	N	Engl	J	Med	2015	

-  2388	pa5ents		
-  VM	:	83%		
-  Nutri5on	débutée	<36h	après	

admission.	Durée	5j.	
-  Cible=	25	kcal/kg/j	

1191	pa5ents	NPT	

1197	pa5ents	NE	

Moins	d’hypoglycémie	et	de	
vomissements	avec	NPT	
Aucune	différence	sur:	
-  Infec5ons	(tous	types)	
-  Ischémies	diges5ves	
-  Durées	de	séjour	
-  Mortalités	(réa,	hopital…)	

33.1%	

33.1%	

Mortalité	J30	



The	LANCET	2017	



Essai de supériorité contrôlé randomisé 
multicentrique réalisé en ouvert 

Objectif 
Démontrer qu'une stratégie prévoyant une nutrition entérale 
précoce en première intention diminue la mortalité à J28 
toutes causes confondues par rapport à une stratégie prévoyant 
une nutrition parentérale précoce en première intention. 



•  Patients sous ventilation mécanique invasive pour une durée 
prévisible d’au moins 48 heures 

•  Traitement par amine(s) vasoactive(s) (adrénaline, 
dobutamine ou noradrénaline) administré par un cathéter 
veineux central 

•  Nutrition artificielle pouvant être débutée dans les 24 heures 
suivant l’intubation (ou l’admission en réanimation si patient 
intubé avant entrée en réanimation) 

Critères d’inclusion 



Critères de non-
inclusion 

•  Ventilation mécanique invasive débutée depuis plus de 24 heures 
•  Chirurgie digestive récente (<1 mois) 
•  Antécédents de gastrectomie, oesophagectomie, duodéno-

pancréatectomie, bypass ou anneaux gastriques, syndrome du grêle court 
•  Présence d’une gastrostomie ou jéjunostomie 



2 bras parallèles : 
 

Ø Entéral : NE exclusive J0 - J7 
Ø Parentéral : NPT exclusive J0 - J3 puis relais par NE si état de choc 
résolutif 
 

Phase contrôle = Phase aigue de prise en charge en réanimation (J0 – J7) 
A partir de J8 : NE pour chaque groupe +/- NPT complémentaire 



Patient intubé et ventilé ou, si déjà intubé, admis en réanimation depuis moins de 24 heures, traité 
par amine vasoactive, sans critère d’exclusion 

Surveillance de la NE 
(cf. protocole d’intolérance : Annexe 1) 

 
Pas	de	NPT	de	complément		

sauf	appari5on	d’une	pathologie	diges5ve	contre-indiquant	
de	façon	absolue	et	prolongée	la	nutri5on	entérale.	

J	ExtubaDon	=	Fin	d’étude 

Surveillance de la NE 
(cf. protocole d’intolérance : Annexe 1) 

Arrêt de la NPT J8 - Nutrition entérale : 25-30 Kcal/kg et par jour. 
- NPT de complément autorisée si intolérance persistante à la NE J8 

RANDOMISATION = J0 

Groupe NPT (Mélange ternaire habituel du service) 
Débuter d’emblée à 20-25 kcal/kg/j  

+ Oligoéléments et vitamines 
Pas de L-Glutamine 

Groupe NE (soluté iso-calorique habituel du service) 
Débuter d’emblée à 20-25 kcal/kg/j  

J1 

J2 

J3 
EVALUATION APRÈS 72 HEURES DE NPT 

Arrêt des amine(s) vasoactive(s) pendant 24h consécutives 
ET taux de lactates artériels < 2 mmol/L 

ET voie entérale utilisable 

OUI 

Arrêt NPT et 
instauration NE 

(20 kcal/kg/j) 

Poursuite de la NPT 
(20 kcal/kg/j) 

J4 
 
 
 

J5 
 
 
 

J6 
 
 
 

J7 

RÉÉVALUATION QUOTIDIENNE 

NON 



ComplicaDons	infecDeuses	
•  PAVM		( 	Comité	d’adjudica5on)	
•  Bactériémies	
•  Infec5ons	sur	cathéter	veineux	centraux	
•  Infec5ons	urinaires	
•  Infec5ons	des	5ssus	mous	
•  Autre	infec5on	nosocomiale	

ComplicaDons	non	infecDeuses	
•  Ischémies	diges5ves	(critères	diagnos5ques	préétablis)	
•  Pseudo-occlusions	coliques	
•  Vomissements	
•  Diarrhées	
•  Hypoglycémies	

NUTRIREA2	
Critères	de	jugement	secondaires	



•  DiminuDon	de	la	mortalité	à	J28	de	5%	
–  Bras	contrôle	(NPT)	:	37%	
–  Bras	interven5onnel	(NE	précoce):	32	%	
–  Risque	α	=	0,049	
–  Risque	β	=	0,20	

•  Deux	analyses	intermédiaires	(n	=	1000	et	n	=	2000)	
REIGNIER et al. Submitted 2012 

28!ICU!
30!mois!

Projet NUTRIREA-2 
Faisabilité et calcul NSN 

Réduc&on)aLendue)du)taux)de)
mortalité)de)37%)à)32%!

2854!pa1ents!

Groupe!NE!
1427!pa1ents!

Groupe!NPT!
1427!pa1ents!

Impact!de!la!voie!d’administra1on!(entérale!ou!parentérale)!du!support!nutri1onnel!
ini1al!sur!le!devenir!du!pa1ent!de!réanima1on!en!état!de!choc!traité!par!ven1la1on!

mécanique!invasive!et!amine(s)!vasoac1ve(s)!:!!
Essai!clinique!contrôlé!randomisé!mul1centrique!(NUTRIREAZ2)! 

NUTRIREA2	



-  Inclusions du 22 mars 2013 au 30 juin 2015. 

 
-  Décision d’arrêt avec la 2ème analyse intermédiaire sur 

préconisation du comité indépendant « pour futilité ». 
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Enteral group 

(n=1202) 
Parenteral group 

(n=1208) 

Age (y) 66 ± 14 66 ± 14 
Male sex, n (%) 809 (67.3) 815 (67.5) 
Preexisting illness at ICU admission, n 
(%)  

869 (72.3) 880 (72.8) 

Weight (Kg) 79.4 ± 20.5 79.2 ± 20.3 
BMI (Kg/m²) 28.0 ± 7.2 27.7 ± 6.8 
SAPS II 59 ± 19 61 ± 20 
SOFA at baseline 11±3 11±3 
Medical diagnosis at admission, n (%) 1104 (92.0) 1127 (93.4) 
Acute illness at ICU admission, n (%)   

Cardiac arrest 121 (10.1) 137 (11.4) 
Acute heart failure 259 (21.6) 228 (18.9) 
Acute central nervous failure 94 (7.8) 91 (7.5) 
Acute respiratory failure 589 (49.1) 613 (50.8) 
Trauma 27 (2.3) 25 (2.1) 
Miscellaneous 110 (9.2) 112 (9.3) 

Cause of choc   
  Cardiac 229 (19.1) 227 (18.8) 
  Sepsis 728 (60.7) 776 (64.3) 
  Non septic SIRS  88 (7.3) 79 (6.6) 
  Other 155 (12.9) 124 (10.3) 
Ongoing treatments, n (%)   

Prone position 44 (3.7) 59 (4.9) 
Sedative agents 1038 (86.5) 1036 (86.0) 
NMB agents 351 (29.3) 357 (29.6) 
Insulin 469 (39.1) 482 (40.0) 
Anti-ulcer medication 485 (40.4) 531 (44.1) 
Prokinetic agents * 27 (2.3) 15 (1.2) 
Anti-infectious treatment 1012 (84.3) 1000 (82.9) 
Dialysis 189 (15.8) 183 (15.2) 

FiO2 55 ± 23 55 ± 23 
PEP (cmH2O) 7±3 7±3 
Serum creatinine (µmol/l) 189.4 ± 168.2 190.4 ± 156.9 
Lactate (mEq/L) 3.8 ± 3.5 3.9 ± 3.5 
Time from intubation to randomization 
(hrs), median [IQR] 15 [7 ; 20] 15 [7 ; 21] 

 



 Enteral group 
(n=1202) 

Parenteral group 
(n=1208) 

Hazard Ratio 
(95% CI) 

P value 

Days with parenteral nutrition      
Median [IQR] 0.0 [0.0 ; 0.0] 4.0 [3.0 ; 6.0]  <.001 

Days with enteral nutrition     
Median [IQR] 6.0 [3.0 ; 8.0] 1.0 [0.0 ; 3.0]  <.001 

Daily amount of calories received (kcal/kg/24h) 17.8 ± 5.5 19.6 ± 5.3  <.001 
Daily amount of proteins administered (g/kg24h) 0.7 ± 0.2 0.8 ± 0.2  <.001 
Vomiting      

N of patients (%) 33/1202 (27.7) 158 /1208 (13.1) 2.37 [1.97; 2.84] <.001 
Absence of stool     

N patients/total (%) 154/1202 (12.8) 273/1208 (22.6)  <.001 
Insulin      

N patients/total (%) 954/1202 (79.4) 995/1208 (82.4) 0.93 [0.87; 0.98] .009 
Hypoglycemia     

N patients/total (%) 29/1202 (2.4) 13/1208 (1.1) 2.26 [1.18; 4.33] .01 
Normalization of the blood lactate level     

N patients/total (%) 743/1202 (61.8) 797/1208 (65.9)  .03 
Blood Bilirubinemia level, µmol/l     

Median daily highest [IQR] 16.0 [9.0 ; 31.0] 17.0 [9.0 ; 36.0]  .26 
Blood alanine aminotransferase level, UI/L      

Median daily highest [IQR] 66 [33 ; 171] 71 [34 ; 185]  .39 
Blood aspartate aminotransferase level, UI/L     

Median daily highest [IQR] 37 [23 ; 69] 38.0 [23 ; 69]  .94 
Patients receiving antiulcer prophylaxis      

N patients/total (%) 809/1202 (67.3) 883/1208 (73.1) 0.90 [0.84; 0.97] .005 
Anti-infectious treatment     

N patients/total (%) 1147/1202 (95.4) 1132/1208 (93.7) 1.03 [0.99; 1.07] .07 
Prone position      

N patients/total (%) 161/1202 (13.4) 144/1208 (11.9) 1.12 [0.89; 0.90] .30 
Dialysis      

N patients/total (%) 407/1202 (33.9) 419/1208 (34.7) 0.97 [0.86; 1.10] .67 
 

	

	 	

Apports caloriques quotidiens Calories administrées/prescrites 

Apports 
protéiques 
quotidiens 



 Enteral group 
(n=1202) 

Parenteral group 
(n=1208) 

Hazard Ratio 
(95% CI) 

P value 

Days with parenteral nutrition      
Median [IQR] 0.0 [0.0 ; 0.0] 4.0 [3.0 ; 6.0]  <.001 

Days with enteral nutrition     
Median [IQR] 6.0 [3.0 ; 8.0] 1.0 [0.0 ; 3.0]  <.001 

Daily amount of calories received (kcal/kg/24h) 17.8 ± 5.5 19.6 ± 5.3  <.001 
Daily amount of proteins administered (g/kg24h) 0.7 ± 0.2 0.8 ± 0.2  <.001 
Vomiting      

N of patients (%) 33/1202 (27.7) 158 /1208 (13.1) 2.37 [1.97; 2.84] <.001 
Absence of stool     

N patients/total (%) 154/1202 (12.8) 273/1208 (22.6)  <.001 
Insulin      

N patients/total (%) 954/1202 (79.4) 995/1208 (82.4) 0.93 [0.87;0.98] .009 
Hypoglycemia     

N patients/total (%) 29/1202 (2.4) 13/1208 (1.1) 2.26 [1.18;4.33] .01 
Normalization of the blood lactate level     

N patients/total (%) 743/1202 (61.8) 797/1208 (65.9)  .03 
Blood Bilirubinemia level, µmol/l     

Median daily highest [IQR] 16.0 [9.0 ; 31.0] 17.0 [9.0 ; 36.0]  .26 
Blood alanine aminotransferase level, UI/L      

Median daily highest [IQR] 66 [33 ; 171] 71 [34 ; 185]  .39 
Blood aspartate aminotransferase level, UI/L     

Median daily highest [IQR] 37 [23 ; 69] 38.0 [23 ; 69]  .94 
Patients receiving antiulcer prophylaxis      

N patients/total (%) 809/1202 (67.3) 883/1208 (73.1) 0.90 [0.84; 0.97] .005 
Anti-infectious treatment     

N patients/total (%) 1147/1202 (95.4) 1132/1208 (93.7) 1.03 [0.99; 1.07] .07 
Prone position      

N patients/total (%) 161/1202 (13.4) 144/1208 (11.9) 1.12 [0.89; 0.90] .30 
Dialysis      

N patients/total (%) 407/1202 (33.9) 419/1208 (34.7) 0.97 [0.86; 1.10] .67 



 Enteral group 
(n=1202) 

Parenteral group 
(n=1208) 

Hazard Ratio 
(95% CI) 

P value 

Days with parenteral nutrition      
Median [IQR] 0.0 [0.0 ; 0.0] 4.0 [3.0 ; 6.0]  <.001 

Days with enteral nutrition     
Median [IQR] 6.0 [3.0 ; 8.0] 1.0 [0.0 ; 3.0]  <.001 

Daily amount of calories received (kcal/kg/24h) 17.8 ± 5.5 19.6 ± 5.3  <.001 
Daily amount of proteins administered (g/kg24h) 0.7 ± 0.2 0.8 ± 0.2  <.001 
Vomiting      

N of patients (%) 33/1202 (27.7) 158 /1208 (13.1) 2.37 [1.97; 2.84] <.001 
Absence of stool     

N patients/total (%) 154/1202 (12.8) 273/1208 (22.6)  <.001 
Insulin      

N patients/total (%) 954/1202 (79.4) 995/1208 (82.4) 0.93 [0.87; 0.98] .009 
Hypoglycemia     

N patients/total (%) 29/1202 (2.4) 13/1208 (1.1) 2.26 [1.18; 4.33] .01 
Normalization of the blood lactate level     

N patients/total (%) 743/1202 (61.8) 797/1208 (65.9)  .03 
Blood Bilirubinemia level, µmol/l     

Median daily highest [IQR] 16.0 [9.0 ; 31.0] 17.0 [9.0 ; 36.0]  .26 
Blood alanine aminotransferase level, UI/L      

Median daily highest [IQR] 66 [33 ; 171] 71 [34 ; 185]  .39 
Blood aspartate aminotransferase level, UI/L     

Median daily highest [IQR] 37 [23 ; 69] 38.0 [23 ; 69]  .94 
Patients receiving antiulcer prophylaxis      

N patients/total (%) 809/1202 (67.3) 883/1208 (73.1) 0.90 [0.84; 0.97] .005 
Anti-infectious treatment     

N patients/total (%) 1147/1202 (95.4) 1132/1208 (93.7) 1.03 [0.99; 1.07] .07 
Prone position      

N patients/total (%) 161/1202 (13.4) 144/1208 (11.9) 1.12 [0.89; 0.90] .30 
Dialysis      

N patients/total (%) 407/1202 (33.9) 419/1208 (34.7) 0.97 [0.86; 1.10] .67 



	

SOFA J0-J7 



 Enteral group 
(n=1202) 

Parenteral group 
(n=1208) 

Hazard Ratio 
(95% CI) 

P value 

Days with parenteral nutrition      
Median [IQR] 0.0 [0.0 ; 0.0] 4.0 [3.0 ; 6.0]  <.001 

Days with enteral nutrition     
Median [IQR] 6.0 [3.0 ; 8.0] 1.0 [0.0 ; 3.0]  <.001 

Daily amount of calories received (kcal/kg/24h) 17.8 ± 5.5 19.6 ± 5.3  <.001 
Daily amount of proteins administered (g/kg24h) 0.7 ± 0.2 0.8 ± 0.2  <.001 
Vomiting      

N of patients (%) 33/1202 (27.7) 158 /1208 (13.1) 2.37 [1.97; 2.84] <.001 
Absence of stool     

N patients/total (%) 154/1202 (12.8) 273/1208 (22.6)  <.001 
Insulin      

N patients/total (%) 954/1202 (79.4) 995/1208 (82.4) 0.93 [0.87; 0.98] .009 
Hypoglycemia     

N patients/total (%) 29/1202 (2.4) 13/1208 (1.1) 2.26 [1.18; 4.33] .01 
Normalization of the blood lactate level     

N patients/total (%) 743/1202 (61.8) 797/1208 (65.9)  .03 
Blood Bilirubinemia level, µmol/l     

Median daily highest [IQR] 16.0 [9.0 ; 31.0] 17.0 [9.0 ; 36.0]  .26 
Blood alanine aminotransferase level, UI/L      

Median daily highest [IQR] 66 [33 ; 171] 71 [34 ; 185]  .39 
Blood aspartate aminotransferase level, UI/L     

Median daily highest [IQR] 37 [23 ; 69] 38.0 [23 ; 69]  .94 
Patients receiving antiulcer prophylaxis      

N patients/total (%) 809/1202 (67.3) 883/1208 (73.1) 0.90 [0.84; 0.97] .005 
Anti-infectious treatment     

N patients/total (%) 1147/1202 (95.4) 1132/1208 (93.7) 1.03 [0.99; 1.07] .07 
Prone position      

N patients/total (%) 161/1202 (13.4) 144/1208 (11.9) 1.12 [0.89; 0.90] .30 
Dialysis      

N patients/total (%) 407/1202 (33.9) 419/1208 (34.7) 0.97 [0.86; 1.10] .67 



Nutrition entérale 
36.6% (439 / 1198 patients)  

Nutrition parentérale 
34.7% (417 / 1203 patients) 

(difference, 2.1%; 95% [CI], -1.8% à 5.8%; P=0.31)  

Critère de jugement principal:  
Mortalité à J28 



À	1000	pa5ents	
	
	
	
	
	

À	2000	pa5ents	
	

Analyses intermédiaires: mortalité à J28 

Nutri5on	entérale		
(n=507)	

Nutri5on	parentérale		
(n=493)	

p	

188/503	soit	37.4%		
[33.1%	;	41.6%]	

164/492	soit	33.3%	
[29.2%	;	37.5%]	

0.18	

Différence (Entérale-Parentérale) = 4.1%, IC à 95% = [-1.9% ; 10.0%]	

n=995	 n=1005	
p	

365/985	soit	37.1%		
[34.0%	;	40.0%]	

353/1001	soit	35.3%	
[32.3%	;	38.2%]	

0.41	

Différence (Entérale-Parentérale) = 1.8%, IC à 95% = [-2.4% ; 6.0%]	



 
 
 
 
 
  

Nutrition entérale (n=1202) Nutrition parentérale  
(n=1208) 

Différence de proportion et 
IC à 95% 

p 

530/1185 
44.7%  [41.9% ; 47.6%] 

507/1192 
42.5% [39.7% ; 45.3%] 2.2% [-1.8% ; 6.2%] 0.28 

Critères secondaires : mortalité à J90 

Mortalité en réanimation Mortalité hospitalière 



Sevrage	de	la	VM	

Patients extubés vivants à J28: 
 
§ Entérale   64,8% 
§ Parentérale   65,2% 

HR=0.99 ; IC à 95%=[0.90 ; 1.08], p=0.80 

Durées de séjour  Nutrition entérale Nutrition parentérale  p 

en réanimation 9.0 [5.0 ; 16.0] 10.0 [5.0 ; 17.0] 0.08 

à l’hôpital 17.0 [8.0 ; 32.0] 18.0 [9.0 ; 33.0] 0.11 



  Nutrition entérale 
(n=1202) 

Nutrition 
parentérale 
(n=1208) 

HR 
(95% CI) 

P value 

ICU-acquired infection         
N patients/total (%) 173/1202 (14.4) 194/1208 (16.0) 0.89 [0.72; 1.09] 0.25 

Ventilator-associated 
pneumonia 

        

N patients/total (%) 113/1202 (9.4) 118/1208 (9.8) 0.96 [0.74; 1.24] 0.75 
Bacteriemia         

N patients/total (%) 38/1202 (3.2) 55/1208 (4.6) 0.69 [0.46; 1.04] 0.08 
CVC-related infection         

N patients/total (%) 29/1202 (2.3) 27/1208 (2.3) 1.07 [0.64; 1.81] 0.79 
Urinary infection         

N patients/total (%) 18/1202 (1.5) 16/1208 (1.3) 1.13 [0.58; 2.21] 0.73 
Soft tissue infection         

N patients/total (%) 1/1202 6/1208     
Other infection         

N patients/total (%) 11/1202 (0.9) 21/1208 (1.7) 0.52 [0.25; 1.09] 0.08 

InfecDons	nosocomiales	



	
	
	
	
	

	

  
 

Enteral group 
(n=1202) 

Parenteral 
group 
(n=1208) 

HR 
(95% CI) 

P value 

        
Vomiting (D28)         

N of patients (%) 406 (33.8) 246 (20.4) 1.89 [1.62; 2.20] <0.001 
Diarrhea (D28)         

N patients/total (%) 432/1202 (36.0) 393/1208 (32.6) 1.20 [1.05; 1.37] 0.009 
Constipation (D6)         

N patients/total (%) 154/1202 (12.8) 273/1208 (22.6)   <0.001 
Bowel ischemia (D28)         

N patients/total (%) 19/1202 (1.5) 5/1208 (0.3) 3.84 [1.43; 10.3] 0.007 
Acute colonic 
pseudoobstruction (D28) 

        

N patients/total (%) 11/1202 (0.9) 3/1208 (0.2) 3.7 [1.03; 13.2] 0.04 

Non infectious complications 



	
	
	
	
	

	

Ischémies digestives 

  Nutrition entérale (n=19) Parentérale (n=5) 

Délai entre la randomisation et la date de 
survenue de l'ischémie digestive, jours 4.0 [1.0 ; 12.0] 3.0 [1.0 ; 9.0] 

Examen radiologique* 16 (84.2) 4 (80.0) 
  Angio-TDM * 14 (73.7) 4 (80.0) 
  Artériographie* 1 (5.3) 0 (0.0) 
  Angio-RM * 0 (0.0) 0 (0.0) 
  Autre examen radiologique* 1 (5.3) 0 (0.0) 
Examen endoscopique* 7 (36.8) 2 (40.0) 
  Rectosigmoïdoscopie * 2 (10.5) 0 (0.0) 
  Colonoscopie * 4 (21.1) 1 (20.0) 
  Autre examen endoscopique * 2 (10.5) 1 (20.0) 
Traitement chirurgical 10 (52.6) 3 (60.0) 

Médiane [Q1 ; Q3] pour les variables quantitatives et n (%) pour les variables qualitatives. 

* Les patients ont pu avoir plusieurs examens (variables non exclusives). 



Pas de différence entre nutrition entérale et nutrition parentérale: 
- Mortalité 
- Complications infectieuses 

Plus de complications digestives (Ischémie et pseudocclusion) avec 
la nutrition entérale 

…chez le patient ventilé et traité par amine vasoactive pour état de choc 

à Contradiction avec les recommandations et études 
observationnelles antérieures 

à Pas de contradiction avec l’étude Calories 
 
 

 

Conclusion	



-  3032 patients with mechanical ventilation and shock 
(OutcomeRea) 

-  To assess associations linking early nutrition (EN and/or 
PN started within 48 h after intubation), feeding route and 
calorie intake to patients outcome. 

Reignier,	Intensive	Care	Med	2015	

-  Early nutrition   reduced mortality 
(HR,	0.89;	95%	confidence	interval	[CI],	0.81-0.98;	P=0.01)		

 
-  Feeding route   no impact 
-  Calorie intake   no impact	

Quand? Combien? 

Comment? 



0   Kcal/kg/d  ?? 

Jusqu’à quand? 



Chez les patients ventilés et choqués: 
àpréférer la nutrition parentérale à la phase aigue (tant que la défaillance 
hémodynamique persiste pendant la 1ère semaine) 
 
Chez les patients ventilés non choqués: 
àpas de préférence.  
Mais la nutrition parentérale n’est pas délétère+++ (et plus simple?) 
à En 1ère intention chez le porteur d’un KT ? 
 
Pas de nutrition parentérale « de complément » si intolérance à la nutrition 
entérale entérale choisie en 1ère intention 
 
Chez le patient non ventilé: 
à Nutrition orale 
 
 

 

En pratique 



Chez le patient très grave? 
 
•  Faut-il nourrir précocément les patients ou attendre 

que leur état soit stabilisé? 
•  Faut-il donner une nutrition « protectrice » pendant la 

phase aigue? 



Conclusions	

•  Il	faut	surement	débuter	la	nutri5on	ar5ficielle	
précocement	après	l’intuba5on	(<24h)	

•  NUTRIREA2=	seule	étude	à	haut	niveau	preuve	
sur	la	nutri5on	du	pa5ent	choqué	

•  Il	faut	peut-être	privilégier	la	voie	parentérale	à	
la	phase	aigue	chez	les	pa5ents	choqués.	

•  Le	niveau	des	apports	en	macronutriments	à	la	
phase	précoce	reste	à	déterminer.	



Le	futur:	NUTRIREA3		

“Impact of Early Low-Calorie Low-Protein versus Standard-Calorie Standard-
Protein Feeding on Outcomes of Patients Requiring Mechanical Ventilation 
and Catecholamines: A Multicentre, Randomised, Controlled Trial 
(NUTRIREA-3)” 
 
The NUTRIREA-3 trial will focus on early calorie and protein targets in acute 
critical illness requiring MV and catecholamines for shock. Low-calorie low-
protein feeding (6 kcal/kg/d; 0.4 g/kg/d) will be compared to normal-calorie 
normal-protein feeding (25 kcal/kg/d; 1.3g/kg/d) during the first ICU week.  
 
Retenue au PHRCN 2017. Début des inclusions mai 2018. 

Quand? Combien? 

Comment? 





 We recommend against the use of omega-3 fatty acids as an immune supplement in critically 
ill patients with sepsis or septic shock (strong recommendation, low quality of evidence).  
We recommend against the use of IV selenium to treat sepsis and septic shock (strong 
recommendation, moderate quality of evidence). 
We suggest against the use of arginine to treat sepsis and septic shock (weak recommendation, 
low quality of evidence). 
We recommend against the use of glutamine to treat sepsis and septic shock (strong 
recommendation, moderate quality of evidence). 
We make no recommendation about the use of carnitine for sepsis and septic shock. 


