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ESPEN practical and partially revised guideline: Clinical nutrition in M)

Check for

the intensive care unit bkt

REVISION DES GUIDELINES 2019

B RATIONNEL:

B Fcart: pratiques nutritionnelles / recommandations précédentes
E  Ftudes disponibles < aspects spécifiques de la PEC nutritionnelle

E  POINTS PISCUTES:
F Letiming, la voie.d’administration,la.dose et la composition de la nutrition
F Recommandations tenant compte des changements métaboliques aigus

B BUT:
B Exposer les lacunes en termes de connaissances
E  Assurer un/support nutritionnel optimal pour les patients USI

59 recommandations




GUIDELINES ESPEN 2023: PLAN

Recommandations

générales (SRJ TIMING ET TYPE

Thérapie nutritionnelle médicale:
*Nutrition médicale précoce (5) / Retarde (2)
“Voie NE (4]
*Objectifs protéiques et énergetiques (8)
ssutres substrats (14)

Nutrition médicale: cas particuliers
*Fatient non intubé (3)
*Patient chirurgical (5)
‘Fatient traumatisé (1)
*Patient septique (1)
*Patientobése (z2)

Monitorage de la
nutrition médicale (7)




R: numreco 2019 1
Grades of recommendation !
(strongest to weakest): A, B, !
1
1
1

Recommandations
générales (5R)

0, GPP (Good practice point)
%: degré d’accord

L
‘3\,@” critically ill patient staying for mo 1@\ﬂedical nutrition therapv_ for all

in the ICU should be considered at risk for r—patients staying in the ICU, mainly for more than 48 h

_ (51, 96%) {R1, GPP, 100%)

4 Perte De Poids %, IMC,
L Appétit, Faible
Masse Musculaire

be performed to
assess malnutrition
in the ICU, until a

3)oral et SRENBEIBTEIEITE over
EN or PN in critically ill patients who

are able to eat. (R3, GPP, 100%)

Echographie

tion for EN? been validated. T TDM
(R2, GPP, 100%) Impédance Bioélectrique
SRR o avoid
Ma";}‘tﬁtl';:‘ erfeeding, early
contirmed: full EN and PN shall

not be used in
critically ill patients
but shall be
prescribed within

days. (RS, A, 100%)




Thérapie nutritionnelle médicale:
[sNutrition médicale précoce (5) JRetardé (z)

Voie NE(4)
*0Objectifs protéiques et énergétiques(8)
sAutressubstrats (14)
48 H
6]'1’ oral intake is not possihie,|earlv EN (within 48 hours) in critically ill adult patients 9) Early and progressive PN can be
should be performed/initiated FatheEtRangaISyREEN (R4, B, 100%) provided instead of no nutrition in

case of contraindications for EN in

7)[Foral intake is not possible,|early EN (within 48 hours) shall be 'severely malnourished patients.| [/, ©
pelﬁarmea?miﬁﬁea in critically ill adult patiefiSFaiNeRtRameariEReN (R5, A, 100%) 95%])

8) Early EN should be performed 10) In patients who domttoleratem

* in patients receiving extracorporeal membrane oxygenation (ECMQO) T’ dnes EN during the Hiet wesk n

: y X _ ot iy the ICU, the safety and benefits of
* in patients with traumatic brain injury initiating PN[should be weighed bn a
* in patients with stroke (ischemic or hemorrhagic) case-by-case basis. (R20, GPP, 96%)

* in patients with spinal cord injury

* in patients with severe acute pancreatitis
* in patients after gastrointestinal surgery
* in patients after abdominal aortic surgery

* in patients with abdominal trauma when the continuity of the Gl tract is
confirmed/restored

* in patients receiving neuromuscular blocking agents

* in patients managed in prone position

* In patients with open abdomen

* regardless of the presence of bowel sounds unless bowel ischemia or obstruction
is suspected

* in patients with diarrhea

{R40, B, 96%)

Expert opinion+




Intensive Care Med (2017) 43:380-398
DOl 10.1007/500134-016-4665-0

6) If oral intake is not possible, early EN (within 48 hours) in critically ill adult patients
should be performed/initiated rather than delaying EN (R4, B, 100%)

CONFERENCE REPORTS AND EXPERT PANEL

Early enteral nutrition in critically ill
patients: ESICM clinical practice guidelines

Annika Reintam Blaser'?", Joel Starkopf', Waleed Alhazzani*®, Mette M. Berger®, Michael P. Casaer’,
Adam M. Deane®, Sonja Fruhwald®, Michael Hiesmayr'®, Carole Ichai'', Stephan M. Jakob'?, Cecilia I. Loudet'?,

Manu L. N. G. Malbrain'#, Juan C.

Jean-Charles Preiser'8, Pierre Sin
Jan Wernerman?*, Tony Whiteho
Working Group on Gastrointesti

@ CrossMark

Mortali

Study or Subgroup Ew-n s Total !\rnn s Tota

Risk Ratio

Risk Ratio

6 études REA
+ 7 hors REA

| Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Moore 1986 1 32 2 31 2.6% 0.48 [0.05, 5.07] 1986
Chiarelli 1990 0 10 0 10 Not estimable 1990
Eyer 1993 2 19 2 19 4.2% 1.00 [0.16, 6.38] 1993
Chuntrasakul 1996 1 21 3 17 3.1% 0.27 [0.03, 2.37] 1996
Singh 1998 4 21 4 22 9.3% 1.05 [0.30, 3.66] 1998 e —
Minard 2000 1 12 4 15 3.4% 0.31 [0.04, 2.44] 2000
Pupelis 2001 1 30 7 30 3.5% 0.14 [0.02, 1.09] 2001 +
Malhotra 2004 12 100 16 100 30.1% 0.75[0.37, 1.50) 2004 -
Peck 2004 4 14 5 13 12.5% 0.74 [0.25, 2.18] 2004 i TS
Nguyen 2008 6 14 6 14 19.9% 1.00 [0.43, 2.35] 2008 —
Moses 2009 3 29 3 30 6.3% 1.03 [0.23, 4.71] 2009 e —
Chourdakis 2012 3 34 - 25 5.0% 1.10 [0.20, 6.12] 2012 pr—
Total (95% CI) 336 326 100.0% 0.76 (0.52, 1.11] e
Total events i8 54
Heterogeneity: Tau® = 0.00; Chi* = 5.61, df = 10 (P = 0.85); I’ = 0% | + + |
Test for overall effect: Z = 1.44 (P = 0.15) 0.02 O‘IF“M“ EEN Favours DENw 0
Infections
Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% CI
Moore 1986 3 32 9 31 6.4% 0.32 (0.10, 1.08) 1986 '
Chiarelli 1990 3 10 7 10 8.3% 0.43 (0,15, 1.20] 1990 e
Eyer 1993 8 19 4 19 B.4% 2.00 (0,72, 5.53] 1993 -
Hasse 1995 3 14 8 17 7.2% 0.46 [0.15, 1.40] 1995 ——
Watters 1997 i 13 4 15  2.5% 0.29 [0.04, 2.27] 1997 —_——
Singh 1998 3 21 8 22 6.6% 0.39[0.12, 1.28] 1998 —
Minard 2000 6 12 4 15 12.4% 1.07 [0.49, 2,34] 2000 ——
Pupelis 2001 1 30 8 30 2.6% 0.13 [0.02, 0.94] 2001 —
Malhotra 2004 21 100 30 100 21.3% 0.70 [0.43, 1.14] 2004 —r
Nguyen 2008 3 14 6 14 6.7% 0.50 [0.15, 1.61]) 2008 Em— e
Chourdakis 2012 13 34 12 25 17.5% 0.80 [0.44, 1.44] 2012 —r
Total (95% C1) 299 298 100.0% 0.64 [0.46, 0.90] ﬁz
Total events 65 103
. 2 ' 1 ! ¥ } ¥ ']
Heterogeneity: Tau’ = 0,08; Chi* = 13.41, df = 10 (P = 0.20); I = 25% bo1 oh 10 100

Test for overall effect: Z = 2,58 (P = 0.010)




intensive Care Med (2017) 43300390 7) If oral intake is not possible, early EN (within 48 hours) shall be
DOl 10.1007/500134-016-4665-0 NG ! EALE g 2 _
performed/initiated in critically ill adult patients rather than early PN (R5, A, 100%)

CONFERENCE REPORTS AND EXPERT PANEL

Early enteral nutrition in critically ill @
patients: ESICM clinical practice guidelines

Annika Reintam Blaser'?", Joel Starkopf', Waleed Alhazzani*®, Mette M. Berger®, Michael P. Casaer’,
Adam M. Deane®, Sonja Fruhwald®, Michael Hiesmayr'®, Carole Ichai'!, Stephan M. Jakob'?, Cecilia I. Loudet'?,

Manu L. N. G. IVlaIbrain”,Juau!a MantaioCansil S — T —_———
Jean-Charles Prf_;‘ser : Plerrg ”m Risk Ratio Risk Ratio
JanWernerman®, Tony Whitel ' study or Subgroup  Events “Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Working Group on Gastrointel Kompan 1999 0 14 0.5% 0.33 [0.01, 7.55) 1999 +
Kompan 2004 0 25 0.5% 0.31[0.01, 7.26] 2004 +
Lam 2007 5 41 65% 0.40[0.17, 0.93] 2007
Justo Meirelles 2011 1 10 0.7% 0.83 [0.06, 11.70] 2011 * .
Altintas 2011 13 41 155% 0.89[0.53, 1.49] 2011 —
Sun 2013 2 30 0.9% 2.00[0.19, 20.90) 2013 > <
Harvey 2014 450 1186 431 1185 75.4% 1.04 [0.94, 1.16] 2014 I 6 études REA
Total (95% C) 1340 1346 100.0% 0.95 (0.76, 1.19] +7 hors REA
Total events 472 470
Heterogeneity Tau® = 0.01; Chi’ = 6.60, df = 6 (P = 0.36); I = 9% o3 G \ 1 &
Test for overall effect: Z = 0.46 (P = 0.64) Favours EEN Favours EPN
b Infections | —
EEN EPN Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% CI
Moore 1989 1 29 6 30 4.1% 0.17 [0.02, 1.35] 1989 ¢
Kompan 2004 9 27 16 25 18.5% 0.52 [0.28, 0.96] 2004
Lam 2007 10 41 25 41 18.8% 0.40[0.22, 0.72] 2007 e
Altintas 2011 7 30 13 41 15.1% 0.74 [0.33, 1.62] 2011 —_—
Justo Meirelles 2011 2 12 4 10 7.0% 0.42 [0.10, 1.82] 2011
Sun 2013 3 30 10 30 9.5% 0.30 (0,08, 0.98] 2013 ——e——
Harvey 2014 251 1195 261 1188 26.9% 0.96 [0.82, 1.11] 2014 -
Total (95% CI) 1364 1365 100.0% 0.55 [0.35, 0.86] E -.-':
Total events 283 335
Heterogeneity Tau® = 0.19; Chi' = 17 26, df = 6 (P = 0.008); I’ = 65% t . t f ; !
01 02 05 2 S 10
Test for overall effect. 2 = 2.60 (P = 0.009) Favours EEN Favours EPN
— I

NE précoce vs NP précoce: DS |,

B Certains ECR ne démontrent pas cet avantage EN > PN
E  Teneur en AA/protéines fournie par NP 1*? A



9) Early and progressive PN can be

provided instead of no “";;“i:;‘:“ Nutrition Risk Screening 2002 (NRS-2007 > 5)
r n

©

“(R7.0 Dénutrition sévere
95%)
BMI <20.5 kg/m? Yes
10) In patients who do not tolerate
full dose EN during the first week in Weight loss within 3 months Yes
the ICU, the safety and benefits of
initiating PN should be weighed on a Reduced dietary intake in the last week Yes
case-by-case basis. (R20, GPF, 96%)
ICU patient / Yes
Nutritional impairment . None 0

Mild: weight loss 5% in 3 months or
food intake <50-75% of normal in the
past week +1

Moderate: weight loss =5% in 2 months

or BMI 18.5-20.5 plus impaired general
condition or food intake 25-60%6 of

normal in past week +2

Severe: weight loss =5% in 1 month

(>15% in 3 months) or BMI <185 plus
impaired general condition or food

intake 0-25% of normal in past week +3

Severity of disease Normal nutritional requirement 0

Hip fracture, chronic illness (may have
acute complications, e.g. cirrhosis or
COPD), chronic dialysis, diabetes, cancer +1

Major abdominal surgery, stroke, severe
pneumonia, hematologic malignancy +2

Head injury, bone marrow transplant,
ICU patient with APACHE =10 +3

Age <70 years 0

=270 years +1




Thérapie nutritionnelle médicale:
Nutrition médicale précoce (5)f/ Retardé (2) |
*0Objectifs protéiques et énergétiques(8)
sAutressubstrats (14)

11) EN should be delayedl

* if shock is uncontrolled and hemodynamic
and tissue perfusion goals are not reached,
whereas low dose EN can be started as
soon as shock is controlled with fluids and
vasopressors/inotropes, while remaining
vigilant for signs of bowel ischemia; 4+

*in case of uncontrolled life-threatening
hypoxemia, hypercapnia or acidosis,
whereas EN can be started in patients with
stable hypoxemia, and compensated or
permissive hypercapnia and acidosis;

* in patients suffering from active upper
gastrointestinal bleeding, whereas EN can
be started when the bleeding has stopped
and no signs of re-bleeding are observed;

* in patients with overt bowel ischemia;

*in patients with high-output intestinal
fistula if reliable feeding access distal to the

Tistula is not achievable;

* in patients with abdominal compartment
syndrome; and

* if gastric aspirate volume is above

500 ml/6h,

(R38, B, 100%)

12)jLow dose EN 5|10u|d be

administered
* in patients receiving
therapeutic hypothermia and
increasing the dose after
rewarming;
*in patients with intra-
abdominal hypertension
without abdominal
compartment syndrome,
whereas temporary reduction
or discontinuation of EN
should be considered when
intra-abdominal pressure
values further increase under
EN; and
in patients with acute liver
failure when acute,
immediately life-threatening
metabolic derangements are
controlled with or without
liver support strategies,
independent on grade of
encephalopathy.
(R39, B, 96%)

17) In case of contraindications to oral and EN, PN
should be implemented within three to seven
days. (R6, B, 89%)

(R21, updated, GPP, 100%)

13) In patients deemed to bé
[ESPIFatiBN) postpyloric, mainl an be , ;

performed. (R12, GH

1
(R9, B, 95%)

approach to initiate

» Incapacité a protéger les VA
»VMI

>Age >70 ans

» AEC+Déficits neurologiques
»Mauvais état bucco-dentaires
» Ratio inf/mde insuffisant

16) In patients with
solved wit
should be used. (R 0]




Thérapie nutritionnelle médicale:
=Nutrition médicale précoce (5) / Retardé (2)
*Objectifs protéiqueset éncrgetiques(8)
sAutres substrats(14)

NE: continue/ bolus
B Administration continue » P sig de la diarrhée (RR= 0,42 [0,19-0,91], p=0,03)

Singer P, Blaser AR, Berger MM, Alhazzani W, Calder PC, Casaer MP, et al.
ESPEN guideline on clinical nutrition in the intensive care unit. Clin Nutr
2019;38:48—-79.

E Bolus: Tvolume gastrique + Volume sanguin de |'a. mésentérique sup

Chowdhury AH, Murray K, Hoad CL, Costigan C, Marciani L, Macdonald IA,
et al. Effects of bolus and continuous nasogastric feeding on gastric i
emptying, small bowel water content, superior mesenteric artery blood flow,
and plasma hormone concentrations in healthy adults: a randomized
crossover study. Ann Surg 2016:263:450—7. :

B Bolus: stimulus pour la synthese des protéines....

Patel ]JJ, Rosenthal MD, Heyland DK. Intermittent versus continuous rcc-dmgg
in critically ill adults. Curr Opin Clin Nutr Metab Care 2018;21:116—20.

~ Gastro ou jéjunostomie?

B Jéjunostomie: expertise++, Moins physiologique , Nocive en cas de tr. de motilité en aval de I'estomac

B Suggestion d’experts:
B Utiliser I'accés gastrique comme standard
B Acces post-pylorique (jéjuno): intolérance a l'alimentation gastrique par gastroparésie



Thérapie nutritionnelle médicale:
*Nutrition médicale précoce (5) / Retardé (z)
Voie NE(4)
*0Objectifs protéiques et énergétiques(8)
sAutressubstrats (14)

17) In case of contraindications to oral and EN, PN
should be implemented within three to seven
days. (R6, B, 89%)

18) PN should not be started until all reasonable
have been
attempted. (R21, updated, 100%)

» Surveillance des complications associées a la NE:
» Distension abdominale
» Remplissage gastrique excessif
» Vomissements, régurgitations alimentaires
» Distension intestinale jusqu'a Ogilvie
» Ischémie intestinale, diarrhée

> Surveillance du volume gastrique résiduel’

» Utiliser des médicaments prokinétiques
» Mesure de la pression intra-abdominale pour initier et maintenir ou non la NE

Jenkins B, et al. A systematic review of the definitions and prevalence of feeding intolerance in critically ill adults. Clinical Nutrition ESPEN 2022;49:92e102.

Bordeje ML, et al. Intra-abdominal pressure as a marker of enteral nutrition intolerance in critically ill patients. The PIANE study. Nutrients 2019;11:2616.



(- Cochrane
y/o? Library

Cochrane Database of Systematic Reviews Review - Intervention

Monitoring of gastric residual volume during enteral nutrition

% Hideto Yasuda, Natsuki Kondo, Ryohei Yamamoto, Sadaharu Asami, Takayuki Abe, Hiraku Tsujimoto, Yasushi Tsujimoto,
Yuki Kataoka Authors' declarations of interest

Version published: 27 September 2021 Version history 8 études (USI) / 1585 participants
https://doi.org/10.1002/14651858.CD013335.pub2 &

E Surveillance du RG =mesure périodique du RG et modulation de la vitesse de la NE en fct
E Pas de données probantes solides suggérant que la surveillance du RG réduit les complications
E Pas de protocole recommandé pour la surveillance du RG

Outcome or subgroup title Statistical method Effect size

3.1 Mortality (at the end of follow-up; up to 28 days)  Risk Ratio (M-H, Random, 95% Cl) 1.01 [0.74, 1.38]

Show forest plot w

3.2 Pneumonia Risk Ratio (M-H, Random, 95% CI) 1.03 [0.72, 1.46)
Show forest plot ¥
L
& e e
Seken gisarhospita) stay (o) Mean Difference (IV, Random, 95%CI)  0.90 -2.60,4.40] | -
Show forest plot \\._
34 Vomiting
Risk Ratio (M-H, Random, 95% Cl) 0.74 [0.42, 1.33]

Show forest plot =

Seuil critique de l'intolérance digestive haute?

150-500 mL: valeurs consensuelle? P prokinétiques, NE{




Société Francophone Nutrition Clinigue et Métabolisme

Suivi du résidu gastrique lors de lintroduction de Ia nutrition

entérale a débit continu chez ’adulte
ﬁ RG a H4 ﬂ
-
'\ v !

[ Poursuivre la NE sans augmenter le débit J

Stop NE
Mouvel essai 12 a 24 H
plus tard en discutant

—
h RG a H8 j les modalités
+
RG<150mL 150<RG<500mL RG=500mL
v

Poursuivre la NE sans augmenter le débit

Introduction de prokinétiques :

* Maléate de Dompéridone sirop (Motilium®) 10
mg (4x10 mg/24h)

Reinjecter, +

le protocole prévu

ou
* Erythromycine 200 mg IV en 30 minutes
(3x200 mg/24H). Suspendre NE
ou durant 4 H, introduire
* Métoclopramide (10 mg IV ou per os, 3 fois/jour) les prokinétiques
v
B 3 ‘—
RG a H12

- ., ¥
D T O

v
» Réduire le débit de la NE Suspendre NE
* Poursuivre les prokinétiques durant 4 H, tester

d’autres prokinétiques

¢ dans la liste

RGaH16 ¢

Réevaluer en fonction des décisions ' I
antérieures et adapter la NE



Thérapie nutritionnelle médicale:
*Nutrition médicale précoce (5) / Retardé (z)

\piec NE(4)

«Objectifs protéigueset én
sAutressubstrats (14)

19) In critically ill mechanically
ventilated patients, EE should be
determined by using indirect
calorimetry (R15, B, 95%)

ues(8

Equation

Predictive Equations Commonly Used for Critically 111 Adults

Harris-Benedict™ Male: 66.473 + (13.7514

003 x height [em]) - (6.755 = age [y])
+ (1.8496 x height [cm]) - (4.6756 = age [y])

ACCPi0:32

Mifflin-St Jeor®*

Ireton-Jones*#7

trauma present) +W640, if burn present)

Spontaneously breathing: 629 - (11 = age [y]) + (25 = weight [kg]) - 609 (when BMI > 27%)

; g | Penn State?33t
available?

2003a: 0.85 (Harris-Benedict equation) + (175 x Ty,,,) + (33 x Ve) - 6433

2003b: 0.96 (Mifflin-St Jeor) + 31(Ve) + 167(Tya) - 6212

2010: (for age = 60 years, BMI = 307): 0,71 (Mifflin-St Jeor equation) + 85(T,,,...) + 64(Ve) =
3085

be delivered progressively. (R22,
updated, 0, 92%)

25) During critical iIInexi, 1.3 gfkgl
protein equivalents per 3

20) If indirect calorimetry is used, L 2
[(Socatonic nutrition father than 24) After day 3, caloric 22) If predictive equations are used to

hypocaloric nutrition can be delivery (M DeIncreased Up ] estimate the energy needYROCAIOHT]
progressively implemented after the [0 80 -100% Of measured [(AUTFIToN IhElowW 70% estmated needs] |
early phase of acute illness. (R16, 0, energy expenditure . (R18, 0, should be preferred over isocaloric .
95%) 95%) nutrition for the first week of ICU stay.

(R19, B, 95%)

23) Hypocaloric nutrition (not exceeding

70% of EE) should be administered in -

the early phase of acute illness. (R17, B,

100%)

26) Physical activity may

improve the beneficial effects
of nutritional therapy (53,
86%)

. Energy and protein targets for ICU patients. EE, energy expenditure,




\piec NE(4)

Thérapie nutritionnelle médicale:
*Nutrition médicale précoce (5) / Retardé (z)

sAutressubstrats (14)

*Objectifs protéigues et énerpétiques (8

Calorimétrie indirecte » P nutrition isocalorique plutot que I’hypocalorique

. Amélioration de la mortalité a
. Pas de dif sig pr la mortalité a

court terme
long terme, infection ou DS

A I Hypocaloric nutrition | Isocaloric nutrition I Risk Ratio Risk Ratio
Study or Subgroup Events Tota Events Total Weight M-H, Random, 95% C1  Year M-H, Random, 95% CI
2.1.1 Studies using indirect calorimetry
Singer 2011 31 65 21 €5 B.4% 1.48 [0.96, 2.28] 2011
Heidegger 2013 28 152 20 153 6.4% 1.41 [0.83, 2.39] 2013 -
Petros 2016 10 46 12 sS4 3.7% 0.98 [0.47, 2.05) 2016 —
Allingstrup 2017 21 99 20 100 5.1% 7 ——p—
Subtotal (95% CI) 362 372 245% | 1.28 [0.98, 1.67] | -
Total events 90 73
Heterogeneity: Tau' = 0.00; Chi'= 1,51, df = 3 (P = 0.68); I = 0%
Test for overall effect: Z = 1.80 (P = 0.07)
Equations prédictives» P plutdt hypocalorique
I M nutrit hlll Isocaloric nutrition I Risk Ratio Risk Ratio
B Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI  Year M-H Random, 95% CI
2.5.1 Studies using indirect calorimetry
Singer 2011 20 s 37 6 SX 0541035, 082) 2011
Heldegger 2013 a5 152 77 153 120% 111[090, 137] 2013 -
Petros 2016 2 46 6 54 1 4% 235[096 5.76] 2016
Allngstrup 2017 2 99 19 100 24% 064 (033, 124] 2017 —_—
Fig. 6. Meta-analysis of (A) short term Subtotal (95% CI 362 372 210% 0.91 [0.54, 1.54) i
Total events 129 139
mortality and (B) infection complications Heterogeneity Tau’ = 020, Chi' = 1429, df = 3 (F = 0 003), I = 79%
) B il ' N Test for overall effect: 2 = 0.35 (P = 0. 73)
in patients receiving iso or hypocaloric
. i - 2.5.2 Studies without indirect calorimetry
medical nutrition therapy guided by Rice 2011 30 98 33 102 S4% 095063, 142] 2011 ——
o i s c 2 g 2328 2312 1 07 201 -
indirect calorimetry or predictive . - s T o = 5 bl ?fl s o IS
equations (Meta-analysis Vl) Rice 2012 111 508 a2 432 104% 117 [0 9], 150) 2012 ——
Charles 2014 29 41 32 42 8% 053072, 120) 2014 —
Braunschweig 2015 8 18 s 0 11x 1 €8 (0 €0, 4 70] 2015
Arabi 201% 161 448 169 44F 14 2% 095 080, 113] 2015 —
Wischmever 2017 46 73 38 §2 106X QRS0 €8 1101 2017 e
Subtotal (95% CI) 3654 3606  79.0% *
Total events 969 1030

Heterogeneity Tau® = 0.00, Chi* = 650, 0f = 7 (P = 0,481 I = 0%
Tes for overall effect 2= 2 33 (P = 002)

Singer P, et al. ESPEN guideline on clinical nutrition in the intensive care unit. Clin Nutr. 2019 Feb;38(1):48-79.



Thérapie nutritionnelle médicale:

sNutrition médicale précoce (5) / Retardé (2)
*Voie N w ]

'Autr:.nwhsn"nts{ tq}

Nutrition hypocalorique (ne dépassant pas 70 % de I'EE)?

*Analyse de base
de données large
*1171 patients

I Suralimentation (+ production

- - (o=} | d'énergie endogene (500-1400 kcal/j):
il - W délétere DS, VM, infection, Sd de
“ o s renutrition

ST

B Sous alimentation (<50 %):

Evider les réserves énergétiques
o B réduire la masse maigre
E P complications infectieuses

0.0

Fig. 3 Association between administered calories/resting energy expenditure (Adcal/REE)

percent and 60-day survival. Labels correspond to Adcal/REE percent

Zusman O, Theilla M, Cohen |, Kagan [, Bendavid 1, Singer P. Resting energy
expenditure, calorie and protein consumption in critically ill patients: a
retrospective cohort study. Crit Care 2016;20:367.



F Att!! propofol contient 1,1 kcal/mL
F citrate ds HDF VV apporte glu++

“Voie NE(4)

Thérapie nutritionnelle médicale:

sNutrition médicale précoce (5) / Retardé (2)

=Objectifs protéigues et énergétiques (8)
*Autressubstrats(14)

27) The amount of

glucose (PN) or
carbohydrates (EN)
administered to ICU
patients should not

excee

(R23, GPP, 1009500 g/j")

ATTENTION

28) The administration of
intravenous lipid
emulsions should be
generally

(R24, GPP, 100%)

29) Intravenous lipid
(including non-nutritional

lipid sources) should not
excee

and should be adapted to
individual tolerance. (R25,

GPP, 100%) (100 Elll

30) In patients with burns > 20% body 34) High doses of omega-
surface area, additional enteral doses of 3-enriched EN formula
GLN (0.3 - 0.5 g/kg/d) should be should not be given by
administered for 10 - 15 days as soon as bolus administration.

EN is commenced. (R26, B, 95%)* {R30, B, 91%)

31) In critically ill trauma, additional EN 35) EN enriched with

doses of GLN (0.2 - 0.3 g/kg/d) can be

administered for the first five days with EN.

In case of complicated wound healing it
can be administered for a longer period of
10 - 15 days. (R27, 0, 91%)

32) In ICU patients except burn and trauma
patients, additional enteral GLN should
not be administered. (R28, B, 92%)

omega-3 FA within
nutritional doses can be
administered. (R31, 0,
959)

38) To enable substrate
metabolism, micronutrients
(i.e. trace elements and
vitamins) should be
provided daily with PN.
(R34, B, 100%)

30 Fioxdarshs igh

dose monotherapy or
combination therapy should
not be administered

36) High doses omega-3
enriched enteral formulas
should not be given on a
routine basis. (R32, B,

without proven deficiency.
(R35, updated, A, 100%)

90%)

33) In unstable and complex ICU patients,
particularly in those suffering from liver
and renal failure, parenteral GLN -
dipeptide shall not be administered. (R29,
A, 929%)

* recommendation to be revised in the
near future

37) Parenteral lipid
emulsions enriched with
EPA + DHA (Fish oil dose
0.1-0.2 g/kg/d) can be
provided in patients
receiving PN. (R33,

40) Vitamin D (25(OH)D)
status can be determined in
all patients considered at
risk of vitamin D depletion
or deficiency. (R36,
updated, GPP, 100%)

updated, 0, 100%)

FA: fatty acids
EPA: eicosapentaenoic acid
DHA: docosahexaenoic acid

Nutritional substrateslother than proteinlneeded for treatment of ICU patients.




Thérapie nutritionnelle médicale: 37) Parenteral lipid
sNutrition médicale précoce (5) / Retardé (2)

VoieNE(4) emulsions enriched with
=Objectifs protéigueset éncrpetiques(8) . .
[_'_' Autressubstrats(13) | EPA + DHA (Fish oil dose

0.1-0.2 g/kg/d) can be

@  Ne pasretarder I'administration et fournir quotidiennement des EL-IV DTOVidEd in patients

@  Des alternatives disponibles (huile d'olive, huile de poisson, huile de soja, receiving PN. (R33,
huile de noix de coco,...) ds diverses combinaisons

@  EL enrichies en huile de poisson ou en huile d'olive: meilleure survie et DS{, u pd ated, O’ 100%}

&  Huile d'olive > Huile de soja (survie+inf)

&  Morbidité moindre dans le groupe huile de poisson par rapport aux autres EL

& | sigdutauxd'infection en utilisant une EL avec TG a longue chaine, et de I'huile de poisson par rapport a une émulsion avec
LCT/MCT seuls

@  Huile de poisson chez les patients septiques—> amélioration de la morbidité, |, durée VM

@  Supplément d'EPA/DHA (poisson) par rapport au LCT (soja)/MCT: amélioration significative du taux d'infection

@&  Formules enrichies en AG oméga-3 (poisson) administrés a des patients SDRA et sepsis» P effets positifs sur les fonctions
d’organes (rein, foie, muscle) » » { DS, durée VM et mortalité

&  EL-IV abase uniqguement d’huile de soja (riche en oméga-6 ) doivent étre évités en raison de leurs effets pro-infl probables

Huile de poisson > Huile d'olive > Huile de soja

Singer P, et al. ESPEN guideline on clinical nutrition in the intensive care unit. Clin Nutr. 2019 Feb;38(1):48-79.

Singer P, et al. ESPEN practical and partially revised guideline: Clinical nutrition in the intensive care unit. Clin Nutr. 2023
Sep;42(9):1671-1689.

AG monoins
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Omega-3 fatty acid-containing parenteral nutrition in
ICU patients: systematic review with meta-analysis

and cost-effectiveness analysis

Lorenzo Pradelli E, Stanislaw Klek, Konstantin Mayer, Abdul Jabbar Omar Alsaleh, Martin D. Rosenthal,

Axel R. Heller & Maurizio Muscaritoli

Critical Care 24, Article number: 634 (2020) ‘ Cite this article

| b critically ill ICU patients

b

FO enriched TPN  Stnadard TPN Risk Ratio Risk Ratio
% Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
el 1.7.1 Critically ill
S Friesecke S 2008 1" 83 12 82 158%  0.91[0.42,1.93] ——
&l Grau-Carmona T 2015 17 81 29 78 38.7% 0.56 [0.34, 0.94) —
= Wang X 2009 6 28 9 28 11.8%  067[0.27,1.62) -1
.9 Weiss G 2002 4 12 3 1M1 41%  1,22[0.35,4.28) 1T
45 Wichmann MW 2007 1 127 5 129 65% 020(0.02,1.71] -
] Subtotal (95% CI) 331 328 76.8°%  0.65[0.46,0.94] =3
‘4; Total events 39 58
i: Heterogeneity: Chi*= 3.13, df= 4 (P = 0.54); F= 0% " i & .
Test for overall effect: Z= 2.32 (P=0.02) 002 041 10 50
Favours [FO enriched] Favours [Standard]
b w-3 FA-containing PN  Standard PN Mean difference Mean difference
Study Mean SD Total Mean SD Total Weight IV, random, 95% CI IV, random, 95% CI
Barbosa VM 2010 22 2524 13 55 506 10 03% -33.00(-6723,123) «— |
Friesecke S 2008 28 25 83 23 20 82 63% 5.00(-1.90, 11.90) s ma——
Grau-Carmona T 2015 32.97 29.09 81 407 25623 78 46% -7.73(-16.18,0.72) +—— |
|9 5] Gultekin G 2014 316 172 16 306 172 16 25% 100(-1092,1292) ¢4————F———"P»
O Heller AR 2004 191 47.03 24 18.8 3757 20 06% 030(-24.70,2530) 4—————Af— P |
Wang X 2008 622 3265 20 705 407 20 0.7% -8.30(-31.17,14.57) < »
— Weiss G 2002 178 3 12 235 3 11 19.2% -570(-8.15,-325) 4+—=—
I Wichmann MW 2007 172 67 1271 219 87 129 21.7% -4.70(-6.60,-2.80) —
Subtotal (95% Cl) 376 366 56.0%-3.98 (-6.90, -1.06) | ——
Heterogenity: Tau? = 5.18, Chi? = 12.47, df = 7 (P = 0.09); I = 44%
Test for overall effect: Z = 2.67 (P = 0.008) : ; : .

Favors w-3 FA-containing PN

-4 -2 0 2 4
Favors standard PN

© Critical Care

6 pays : USA, France, Allemagne,
Italie, Espagne, Royaume-Uni

s
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EPA/DHA
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’ e
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— 95%Cl sipse

NP / AG w-3: alternative intéressante et économique

b w-3 FA-containing PN Standard PN Mean difference Mean difference
Study Mean SD Total Mean SD Total Weight IV, random, 95% CI IV, random, 95% CI
Barbosa VM 2010 12 1442 13 13 1265 10 16% -1.00 (-12.09, 10.09)
(2] Chen H - 2017 138 99 24 244 232 24 18% -10.60(-20.69, -0.51) ¢4¥——
| Donoghue v 2018 95 700 35 107 76 33 91% -1.20(-4.70,230) —
.4 Friesecke S 2008 28 25 83 23 20 82 36% 5.00(-1.90, 11.90) —_—t
F Grau-Carmona T 2015 16.97 16.55 81 1899 953 78 7.4% -2.02(-6.20, 2.16) ————1——
+ | Heller AR 2004 43 137 24 450 197 20 180% -0.29(-1.31,0.73) e
U Wang X 2008 214 1878 20 275 2504 20 10% -6.10(-19.82 762) <« >
— Weiss G 2002 4.1 14 12 9.1 12 11 178% -5.00(-6.06,-3.94) —=—
Wich MW 2007 41 16 127 63 25 129 193% -220(-271,-169) —-—
Subtotal (95% CI) 419 407 79.7% -2.14 (-3.89, -0.40) g
Heterogenity: Tau? = 3.36, Chi? = 47.39, df = 8 (P < 0.00001), I = 83%
Test for overall effect: Z = 2.41 (P = 0.02) T . T -
-4 -2 ] 2 4
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France Germany Italy
- ifectons avoidsd 10,000 gt o Infecions avded/10.000 s | nfacions avaded 10000 25
o o oo g e s e e s w00 _ _m: o o Mool 2oq 260 Mov 00 dob0 800 B0 0T e oy e o 3e00 4000 w0 5000
£ ™™ 40 fn¥ 2 % LRI
F 0 K ARy /I \\ 2
R S Y Y ~ . . /
s J colits hospitaliers pu i g
10000
.zz~| globaux dans les 6 pays N s
= 95% Clelipse — ¥5% C1 elipsa
Spain UK us
1000 infections avoided'10.000 pts. 2000 Infections avoided/10 000 pts. Ll Infecsons avaided'10 000 pts.
oo [0 500 0002000 2 S0e0 ke ke 4 50 > P TR TR T n
£ 200 o e £
i / g s
Pl (i \ (el \J % ne
| i e NER 3 oo
I § 2000
8000 =
000 1000 samples esimated i the PSA 1400 1000 sarmgles ssfimated in he PSA o 1000 sarmples esimated i the PSA
o0 . oo L - o



lia et al. Nutrition Journal (2015) 14:119
DOl 10.1186/512937-015-0100-6

o
.
-
"’
[ -

NUTRITION
JOURNAL

RESEARCH Open Access

Safety and efficacy of an olive oil-based
triple-chamber bag for parenteral nutrition:
a prospective, randomized, multi-center
clinical trial in China

Zhen-Yi Jia', Jun Yang', Yang Xia', Da-Nian Tong', Gary P. Zaloga?, Huan-Long Min3*’
and OliClinomel N4 Study Group

@ CrossMark

I Prealbumin Da!5 I

OLIVE

SOYBEAN

(n=226) ¥ (n=232)

. (mean + SD) LSGM Ratio

Population OLIVE SOYBEAN (95% ClI) P value

mITT population 15.7+51 140+ 51 1.1(1.1,1.2) 0.0002 -

Age <65 years 16.0+5.1 14,5 + 5.1 1.1(1.0,1.2) 0.003 aal

Age 265 years 14.9+5.2 121+46 1.3(1.1,1.4) <0.001 —

Male 16.2+5.0 13.4+49 1.2(1.1,1.3) <0.001 L o]

Female 14.9+ 5.2 149 +5.2 1.0 (0.9, 1.1) 0.860 [ 3

No surgery 17.1+61 142 +57 1.1 (0.9, 1.4) 0.193 He+—

Medium complexity 45356 13.345.2 1.2 (1.0, 1.4) 0.036 —e—

sugery

High complexity 15.4+4.7 14,0+ 4.6 1.1(1.0,1.2) 0.026 e

surgery T T T

0.0 0.5 1.0 1.5

Favors SOYBEAN LSGM (95% CI)

®  OLIVE:

B Catabolisme similaire
B Bien toléré par rapport au SOJA
|

infections moins survenues (3,6 % vs 10,4 % ; p < 0,01)

B Aamélioré le statut anabolique/catabolique ( niveaux sig plus T~ de préalbumine)

greater ease-of-use than SOYBEAM.

Conclusions: OLVE provided effective nutrition, was well tolerated, was assodiated with fewer infections, and conferred

Favors OLIVE
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Nutrition médicale: cas particuliers
*Patient non intubé (3)
*Patient chirurgical (5)
*Patient traumatisé (1)
*Patient septique (1)
*Patient obése (2)

-

41) In non-intubated
patients not reaching the
energy target with an oral
diet, oral nutritional
jsupplementsishould be

(R41, GPP, 96%)

considered first and then EN.

42) In non-intubated
patients with dysphagia,

can be
considered. If swallowing is
proven unsafe, EN should be
administered. (R42, GPP,
94%)

44) In patients after abdominal or esophageal

surgery,_n be preferred over
delayed EN. (R45, 0, 96%)

45) In critically ill patients with surgical
complications after abdominal or esophageal
surgery and (iabletoieatiorally, EN(Father
than PN) should be preferred unless
discontinuity or obstruction of Gl tract, or
abdominal compartment syndrome is
present. (R46, GPP, 96%)

49) Trauma patients

should preferentiall
receiv
R50, B, 96%)

51) An [SG*CaIGFICRigRIprotein
diet can be administered to obese

iatientsi ireferentially_

measurements and urinary
nitrogen losses. (R51, 0, 89%)

46) In the case of an unrepaired anasto-motic

43) In non-intubated
patients with dysphagia and
a very high aspiration risk,
postpylorisENwor, if not
possible, temporary PN _
during swallowing training
with removed nasoenteral
tube can be performed.
(R43, GPP, 92%)

leak, internal or external fistula,Jafeedingy

ould be aimed
for to administer EN. (R47, GPP, 96%)

47) In the case of an unrepaired anastomotic
leak, internal or external fistula, orfifidistall
feedmi access.is not achieved, EN should be

and. P.Nmavhe.r;qmmemed.iR48
GPP, 100%)

EN ghould be used in
ptic patients after
hem.o.d.w:tamlc

lf contramdlcated EN
should be replaced or
supplemented by
progressive PN. (R44, GPP,
94%)

48) In case of high output stoma or fistula,
the appropriateness of chyme reinfusion or
enteroclysis should be evaluated and
performed if adequate. (R49, GPP, 100%)

52) In obese patients, energy
intake should be guided by
indirect calorimetry.

PFGEEIREEIIVER should be guided

computerized tomography or
other tools).

If indirect calorimetry is not
available, energy intake can be
based on “adjusted body weight”.
If urinary nitrogen losses or lean
body mass determination are not

available, protein intake can be
[ 1! éZE ‘Eﬁdjusted body

weight”/d. (R52, GPP, 89%)




Nutrition médicale: cas particuliers
sfatientnon intubé (3)
sPatient chirurgical (5)
sPatient traumati=é (1)
*Patient scpique (1)
o cnt 2z

Etats septiques :

50) Early and progressive
EN should be used in
septic patients after
hemodynamic
stabilization.

If contraindicated, EN
should be replaced or
supplemented by
progressive PN. (R44, GPP,
04%)

I Altération de la perfusion splanchnique peut étre encore aggravée par la NE P> Ischémie intest

B Une fraction (20 a 50 %) du support nutritionnel doit étre initiée pour «ouvrir» |la voie entérale

B Les quantités d'aliments doivent étre progressivement augmentés en fonction de la tolérance G-I

B Si cela n'est pas réalisable pendant des périodes prolongées, la NP doit étre prescrite

Singer P, et al. ESPEN practical and partially revised guideline: Clinical nutrition in the intensive care unit. Clin Nutr. 2023

Sep;42(9):1671-1689.




Monitoragede la
nutrition médicale (7)

Sd de renutrition: changements
potentiellement mortels ds les

liquides/électrolytes pouvant survenir

chez les patients souffrant de
malnutrition et mis ss alim artif

53) Blood glucose should be
measured initially (after ICU
admission or after artificial
nutrition initiation) and at
least every four hours, for the
first two days in general. (R53,

GPP, 93%) obj Gly: 7,8-10 mmol/L

55) In critically ill patients
with gastric feeding
intolerance, intravenous
erythromycin should be used

as a first line prokigetic
therapy. (R13, B, 100%

54) Insulin shall be
administered, when glucose
levels exceed 10 mmol/L (R54,

A, 93%)

56) Alternatively, intravenous
metoclopramide or a
combination of meto-
clopramide and erythromycin
can be used as a prokinetic
therapy. (R14, 0, 100%)

57) Electrolytes (_

should be measured at least

(R55, A, 93%)

Erythro IV 100 -
250 mg x3/j pd
2-4j

58) In patients with refeeding
hypophosphatemia (<0.65
mmol/L or a drop of >0.16
mmol/L), electrolytes should
be measurdd2E3imesal
days and supplemented if
needed. (R56, GPP, 92%)

Résidu Gastrique++

retarder la NE si RG >500 mL/4 h

59) In patients with refeeding
hypophosphatemia energy
supply should be restricted for
48 h and then gradually
increased. (R57, B, 100%)




Syridrome de renutrition inappropriée
Refeeding syndrome

SRI:

F Rare, mal connu, sous-diagnostiqué mais sévere, pouvant entrainer le déces

E Dans les 5 jours aprés renutrition apres un jeine prolongé ou contexte de dénutrition

F Passage brutal du catabolisme a I'anabolisme+

F Diminution des taux plasmatiques de phosphore, de potassium et/ou de magnésium, en thiamine, aprés renutrition

Electrolyte or Pathophysiolegy in Refeeding Syndrome Climical Consequence

Vitamin

Potassinum n:-le-ri_ug rising ghicose levels after mutritional replenishment  Cardiac arrhythmias, QT prolongation weakness.
drives potassium intracellularky fatigue, parabysis, respiratory distress

Phosphorns Body phosphorus stores are depleted in starvationdinsulin also nses drve | Cardiac arrhyythmias, decreased 2.3 DPG
phosphoms intracelbolarky production. decreased respiratory muscle function

Magnesinm Poorly understood paThﬂph}’sjulﬂg}':Imar exacerbate other electrolvie | Ataxia, vertigo, paresthesia, comvulsions,
deficiencies such as hvpokalemia depression, QT prolongation

Thiamine Thiamine is utilized in the metabolism of ghicose and conversion of lactate to Cardiac dysfunction, Wemicke's and Korsakoff
pyravate: mutritional replenishmeny can mcrease thiamine requirements. | syndrome

E PEC: correction prudente et progressive des troubles H-E et supplémentation systématique en thiamine

—~—

Nutrition hypocalorique et hypoprotidique a la phase aigué (dénutris chroniques,
patients de réanimation graves)




T-H-M

Séjour > 48 H : risque de dénutrition = initier la thérapie nutritionnelle

Orale+++» » NE» P B NP (aprés eval de I'état nut/ >j3)
Malades US| : NE précoce > NE tardive et aussi > NP précoce
NE tardive : défaillance HD ou respi ou dig non jugulée

NE : continue> bolus (gavage intermittent)

Voie NE : voie post pylorique (jéjuno) : si fort risque d’inhalation ou mal tolérance
gastrique

Besoins énergétiques <>dépenses énergétiques par calorimétrie indirecte ++ ou
équations prédictives..... [20-25 kcal/kg/j (1500-2000 Kcal/j)]

B Calorimétrie indirecte P stratégie isocalorique

B Equations prédictives B> stratégie hypocalorique (70%)
EL+++ (Huile de poisson > Huile d'olive > Huile de soja)

Monitorage :

gly, apport insuline

intolérance gastrique (RG, prokinétiques)
K, Mg, P (/j)

Sd de renutrition++

Manger c’'est sacré, ne pas manger c'est pécher....




