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Typical course of the metabolic response to stress

Secondi
minuti

Ore

Giorni

Settimane
/mesi

Sistema nervoso simpaticg
recettori adrenergici,
midollare surrenale

Asse ipotalamo ipofisario

ACTH,THS,GH,FSH,LH
Adiponectine (leptina, resistina, adiponegtina)
Enteroormoni (peptide YY&CCK, ghreftha )

Inflammazione

Sistema immunitario
Citochine, mediatori
Stress ossidativo

Comportamentale
Anoressia, prolungato

Fattore di
stress




| Table 24 Effects of adrenal medullary axis stimulation

ncreased arterial blood pressure

ncrease blood supply to brain (moderate)

ncreased heart rate and cardiac output

ncreased stimulation of skeletal muscles

ncrease plasma free fatty acids, triglycerides, cholesterol
Increased release of endogenous opioids

Decreased blood flow to kidneys

Decreased blood flow to gastrointestinal system
Decreased blood flow to skin




24 2 The Anatomy and Physiology of the Human Stress Response
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Metabolic response to Stressor

stress Trauma-surgery
Infection

| | |

Epinephrine Cytokines Adipokines Gl tract
Norepinephrine Switch to T-cell phenotype hormones
Sympathetic drive inflammatory mediators l /

J.C. Preiser et al. BJA on line, june 2014



Pathophysiology of Splanchnic Hypoperfusion

ICU admission — sepsis- trauma- shock
T
— {
Increased Hypovolemia

catecholamines _ — -
+— | Cardiac output roinflammatory

cytokine release

Increased ‘/

vasoconstriction \"‘“

Changes in
bacterial flora and
virulence

Barrier Dysfunction, MOF, worsening sepsis

*Schmidt H, Martindale R. Curr Opin Nutr Metab Care. 2003;6-587-591. Mutlu GM, et al. Chest. 2001;119:1222-1241.
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Gut Integrity
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Early EN maintains gut integrity, prevents bacterial overgrowth
Increased gut permeability linked to MOF and disease severity !

9

@

® Bacterial translocation to MLNs, peritoneum, blood in sepsis 2
®* Sepsis dose Pseudomonas, Staph, E Coli: gut <<V 3

1 Ammori ( J Gastrointest Surg 1999;3:252 ) 2 Ljungqvist (J Trauma 2000;48:314)
3 Alverdy (J Leuko Biol 2008:83:461)




Sir David Cuthbertson

response to trauma, in particular its metabolic component

L L
2. T
o

he ebb or early shock phase of decreased metabolism.
he flow or catabolic phase.

he_convalescent or anabolic phase when resynthesis of lost

tissue can take place.

Ebb Phase Flow Phase




Metabolic response to stress

< 24h 3-649 ,
Mantenimento Omeostasi Fase catabolica FFase Anabolica
Produzione di Energia Ricostituzione
| BMR, | Tc, | VO2, (catabolismo muscolare,
Vasocostrizione, | HR Ossidazione Lipidi)
Sintesi Proteine 'BMR, 1 Tc, 1 VO2
Fase Acuta Bilancio N negativo
Perdita di peso
insulinoresistenza

depositi proteici
e lipidici
silancio N positivo

Aumento di peso

Catecolamine Catecolamine
Cortisolo Cortisolo

Aldosterone Glucagone
ADH Insulina
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Fig. 2. Description of the acute and late phases following infection/stressfinjury. After

injury, the acute phase is composed of an early and a late period. Then the post-acute
phase can be progressing o convalescence and rehabilitation or chromicity and Pro-

longed Infllammatory and Catabaolic Syndrome (PICS).



PICS

1- DEPRESSIONE IMMUNITARIA ADATTATIVA
2- LIVELLO MINIMO MA PERSISTENTE DI INFIAMMAZIONE
3-APOPTOSI DIFFUSA
4-PERDITA DELLA MASSA MUSCOLARE
5- RITARDO NEL RIPRISTINO DELLA FUNZIONALITA'
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Figure 4 Lean Body Mass Loss Over 20 days following surgery and critical illness (20 kg over 20 days = 1 kg lean body mass lost/

day).
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3.3. inical guestion 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)

Oral diet shall be preferred over EN or PN in critically ill
patients who are able to eat.
Grade of recommendation: GPP — strong consensus (100%

agreement)
Recommendation 4

If oral intake is not possible, early EN (within 48 h) in criti-
cally ill adult patients should be performed/initiated rather than
delaying EN

Grade of recommendation: B — strong consensus (100%

agreement)

To avoid overfeeding, early full EN and PN shall not be used in
critically ill patients but shall be prescribed within three to
seven days.

Grade of recommendation: A — strong consensus (1000%

agreement)

In patients who do not tolerate full dose EN during the first
week in the ICU, the safety and benefits of initiating PN should

be weighed on a case-by-case basis.

Grade of recommendation: GPP strong consensus (96%

agreement)

Recommendation 21

PN should not be started until all strategies to maximize EN

tolerance have been attempted.

Grade of recommendation: GPP -~ strong consensus (95%

agreement)




Recommendation 38
EN should be delayed

o 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;

* in case of uncontrolled life-threatening hypoxemia, hy-
percapnia 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 Gl 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 fistula is not achievable;

« in patients with abdominal compartment syndrome; and

« if gastric aspirate volume is above 500 ml/6 h.

Recommendation 22

Early EN should be performed

« in patients receiving ECMO

& in patients with traumatic brain injury

« in patients with stroke (ischemic or hemorrhagic)

» in patients with spinal cord injury

« in patients with severe acute pancreatitis

» in patients after Gl 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

Grade of recommendation: B — strong consensus (95.83%
agreement)

During critical illness, 1.3 g/kg protein equivalents per day

can be delivered progressively

Grade of recommendation: 0 — strong consensus (91%

agreement)
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Table 3. Prevalence of Malnutrition.

Tvpes of Patients in the I[CU Prevalence of Malnutrition

T T3 1%
Heterogeneous group™~"-+226-3 < E?.E“AT—TE.I% >
Elderly™ 23.2%34.4%
. } -
Cardiac surgery™ 5.0%—20.0%
. . 2627
Liver transplantation 52.6%
. - 30
Acute kidney injury 82.0%

[CU., intensive care unit.



Energy Estimation and Measurement in Critically 11l

Patients
A La produzione
1m0 endogena di calore,
b | v EE ner primi giorni, ¢
:: Caloric needs pari al 50-75% della
EE!!!!
o ~——_ (TappyL 1998)
cm
Aam
o

]

Endogenous production of calories

Fraipont V, Preiser J.C. JPEN 2013
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Recommendation 17

Hypocaloric nutrition (not exceeding 70% of EE) should be
administered in the early phase of acute illness.
Grade of recommendation: B — strong consensus (100%

agreement)
Recommendation 18

After day 3, caloric delivery can be increased up to 80-100% of
measured EE.

Grade of recommendation: 0 — strong consensus (95%
agreement)



shima T et al. - Clin Nutr 2017;36:651—62

Progressive feeding strategy that accommodated integrates
endogenous energy provision

§ TOTAL energy
9 ol ‘*\ = Endogenous E. production
w ,” S + exogenous supply
\
Endogenous \..\ r“'~-----.
E. production .. I —
N~~4
Supplemental PN
Progressive: My e o e e o s i s
early EN !

Time (hr) 24 48 72 i I

Indirect calorimetry
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Immunonutrition

Improved Improved Decreased Improved
barrier iImmune hyper wound
function function inflammation healing

Improved clinical outcome

Fig. 2 The concept of immunonutrition in
the context of surgical or critically ill
patients.



Lo stato inflammatorio, il trauma, lo
stato di infezione attivano la cascata
dell’ inflammazione.

| macrofagi tissutali, | monociti, | mastociti, le
piastrine rilasciano precocemente una
molteplicita di citochine (TNF-a) ed
interleuchina-1 (IL-1).

Espressione

. /-~

LPS

Il rilascio di IL-1 e TNF-a determinano Il
clivaggio dell'inibitore di nuclear factor-kB (NF
kB) .

Una volta attivato NF-kB si attiva la produzione
dilmRNA), che induce la produzione di altre
citochine proinflammatorie.



INFLAMMATION

2 Inflammation &

HYPER
INFLAMMATION

IMMUNO
SUPPRESSIO

Excess anti-inflammatory
cytokines;

suppressed HLA expression
& antigen presantation;
suppressed T cell function

Fig. 1 Hypothetical biphasic immuno-
inflammatory response to a traumatic
insult. HLA, human leukocyte antigen;
NFkB, nuclear factor k B: ROS, reactive
oxygen species. The grey area represents
the physiological range.



A Genomic Storm — 75% of Genes Up or Down Regulated

A. Gene expression After Severe Trauma B. Up-regulated Innate Immunity
1 R 14 21 2%
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REACTIVE OXYGEN SPECIES

Oxygen Superoxide anion
H:0:O'H ‘O'H

Hydrogen Peroxide Hydroxyl radical
H,05 -OH




DEFENCE MECHANISMS

Detoxification of reactive oxygen species is paramount to the survival of all aerobic life forms.
As such a number of defense mechanisms have evolved to meet this need and provide a
balance between production and removal of ROS. An imbalance toward the pro-oxidative state
is often referred to as “Oxidative stress”.

Cells have a variety of defense mechanisms to ameliorate the harmful effects of ROS.
Superoxide dismutase (SOD) catalyzes the conversion of two superoxide anions into a
molecule of hydrogen peroxide (H>,O5) and oxygen (O») [3] (Eq. 1). In the peroxisomes of
Matalase converts H,O, to water and oxygen, and thus completes
the detoxification initiated by SOD (Eq. 2). Glutathione peroxidase is a group of enzymes
containing selenium, which also catalyze the degradation of hydrogen peroxide, as well as
organic peroxides to alcohols. T TT————

Eq. 1. 20,+2H'> HO,+0,
Eq. 2. 2H,0,22H0+0,

There are a number of non-enzymatic small molecule antioxidants that play a role in
detoxification. Glutathione may be the most important intra-cellular defense against the
deleterious effects of reactive oxygen species. This tripeptide (glutamyl-cysteinyl-glycine)
provides an exposed sulphhydryl group, which serves as an abundant target for attack.
Reactions with ROS molecules oxidize glutathione, but the reduced form is regenerated in a
redox by an NADPH-dependent reductase. Vitamin C or ascorbic acid is a water soluble
molecule capable of reducing ROS, while vitamin E (a-tocopherol) is a lipid soluble molecule
that has been suggested as playin imilar role in rane

The ratio of the oxidized form of glytathione (GSSGland the reduced form (GSH) is a dynamic

indicator of the oxidative stress of an organism [2].




ORGANIC OXIDATION

-

Figure 15. Oxidized DCF fluorescence in hepatocytes. Images of cultured hepatocytes

captured after O and 30 minute treatments with 800 nM camptothecin. Cell nuclei were
stained with Hoechst 33342 (blue), mitochondria were stained with MitoTracker® Red
(Red); and oxidized DCF reagent is visualized in green [68]. Images were captured using
Cytation™ 3 Imaging multimode microplate reader (BioTek Instruments) using a 20x
objective.

0 pM Diclofenac 3 UM Diclofenac

30 pM Diclofenac 300 uM Diclofenac

Figure 11. Mitochondrial Oxidative Stress Assessment Following a Three Day Diclofenac
Dosing. Overlaid images of 3D liver microtissues, stained with Hoechst 33342 (blue) and
MitoSOX™ Red (redmtion 3 imaging channels,
respectively. Autofocus performed on DAPI stained cells [44].



IMMUNONUTRIENTS

— The w-3 fatty acids, have anti-inflammatory actions, which
mﬁ%ﬁmn'ﬁmmgsim by down-regulating
eicosanoid production.
—  Sulphur amino acids enhance antioxidant status by main-
"ﬁ%‘rlﬁmmm.ﬁne, one of the key anti-
oxidants in the body.
—  Glutamine is an important nutrient for rapidly dividing cells,
~STeR T TRGZE STIRE SRRGRE T5T€ and helps to improve gut
carrier function. Glutamine also enhances glutathione
production thereby improving anti-oxidant status,
—  Arginine stimulates nitric oxide synthesis, and growth

HErmone production. It therelore Nas an anabolic effect, and

also increases T helper cell numbers.

—  Nucleondes currently have a less well defined role, bur it is
suspected that fﬁey: Rave important effects upon T cell

funcnon
RF Grimble / e-SPEN, the European e-Journal of Chnical Nutrinon and Metbolism 4 (2009} ¢10-¢13 ell

Table 1
Nufrients, which influence immunity and their effects and mechamsms of action
Immunonutrient Influence on inflammation and Possible mechanism(s) Effecs

immune function
Omega 3 polyunsaturated fatty aads Inhibits inflammation, enhances Changes in membrane phospholipids Changes in cytokine and lipid -dernived

T cell functions mediator production
Sulphur amino acids and related Inhibits inflammation enhances Suppression of axidant effects and Maintenance of glutathione status

compounds T cell function NFkB activation

Arginine Enhances T cell function Stimulation of growth hormone producton Altered nitric oxide production?
CGlutamune Stimulates T cell function, inhibits Stimulation of glutethione synthesis? Enhances cell proliferation, increases

inflammanion?




MACRONUTRIENTS (AMINO-ACIDS)
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Acidl grassi omega-3
Definizione:

Gli omega-3 sono acidi grassi polinsaturi essenziali.

| loro metaboliti attivi EPA e DHA (acido eicosapentanoico e docosaesaenoico)

modulano la funzionalita del sistema immunitario tramite meccanismi di tipo strutturale
e biochimico.
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Derivati degli acidi grassi omega-6 ed

omega-3
ACIDO
ARACHIDONICO

U

Eicosanoidi derivati dalla
serie w6

Immunosoppressori dal
potere aggregante,
vasocostrittore e
proinflammatorio

EPA/DHA

U

Eicosanoidi derivati dalla
serie w3

Immunostimolatori dal
potere antiaggregante,
vasodilatatore ed
antinflammatorio



Lo o A A 7 OO (n-3) PUFA HANNO 4 MECCANISMI

adinolenic acid [18:3(n-3) D’AZIONE ATTRAVERSO CUI
P CONTROLLANO MECCANISMI CELLULARI
v E TISSUTALI

PN TN N NN Gsiaa

Stearidonic acid [18:4(n-3)]
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Dososusasotasneic sekl [DPA; 22500 4) agiscono sui processi enzimatici e
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p-oxidation

MO/ =\ ™A coon fosfolipidica della membrana cellulare

Docosahexaenoic acid [DHA; 22:6(n-3)]
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metabolites
CcOX-2
TNF Decreased Inflammation Decreased inflammation
L1
ACO Peroxisome proliferation Adipocyte differentiation
CYP4A | |ncreased fatty acid oxida Increased lipid storage
FABP Hypolipidemia Insulin sensitisation
ApoA

Target genes Blological response

Bilological response



ENTERAL OMEGA 3 IN ARDS

e Reduced
e Mortality
e Rate of new organ failure
e Length of ICU stay
e Length of ventilation

e Faster improvement PaO./FiO:

e Early administration of fish-olil based formula to ventilated patients
exceptionally safe

e BAL reduced inflammatory markers

e Benefit lost if combined with arginine in medical ICU



SEPSIS AND OMEGA 3 LIPIDS

e |[n animal models, fish oil has shown beneficial effects
e May Iincrease bacterial killing
e Improves survival

e Maintains blood flow to intestine



Arginina
Definizione:

Aminoacido semiessenziale nelle condizioni di stress e
Immunosoppressione

wo- H H H H N,
| | | | |
H—(—C—C—C(—N—(— I,
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METABOLIC EFFECTS OF ARGININE

enteral / parenteral
supply

Urea

L-Ornithine 4]— T L-Citrulline
Polyamine Synthesis Hormone release Nitrogenous compounds
* Putrescine cly Nitric oxide
* Spermidine * IGF » Nitrite
* Spermine * Insulin « Nitrate

* Glucagon

* Prolactin

*« catecholamines _ .
Suchner Brit J Nutrition 2001



RISK VS BENEFIT ARGININE

Sepsis

q
Harm

"-.. Medical patients

Trauma

s
Benefit

Elective surgery
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Il ruolo metabolico dell’RNA (1)Substrato per
duplicazione, maturazione e differenziazione cellulare
(cellule a rapido turnover: linfocita, NK, enterocita,
macrofago: incapace di sintetizzare RNA)

-Implicato nella sintesi di IL-2 e deil recettori macrofagici
-Substrato per la sintesi proteica

-Substrato per metabolismo energetico cellulare (coenzimi: NAD, FAD, ATP, ecc)



ELECTIVE SURGYCAL PATIENT

Cellular immune dysfunction
-T-cell
Decrease cytokine activation
- 1L-2,IFN




IMMUNONUTRITION
PATIENTS

IN SURGICAL
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Risultati metabolici del immunonutrizione
peri-operatoria (1)

Arginina plasmatica
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Risultati metabolici del immunonutrizione
peri-operatoria (2)
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Risultati metabolici del immunonutrizione
peri-operatoria (4)

Ossigenazione intestinale (sonda micropolarografica) "

100 m (oniroflo
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6l
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mmHy

Inizio  Fine | ) 3 4 5 b 7 Giorni
Intervento

P<0.05 a fine intervento e giorno post-operatorio 1,2,3,4,5,6,7.



Risultati del’immunonutrizione peri-
operatoria (5)

Recettori solubili dell’interleuchina 1

Interleuchina-6 plasmatica
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Risultati metabolici del immunonutrizione
peri-operatoria (8)

IMN Controllo
Linfociti tot.(n/mm?3) 1.353* 1.019
Linfociti T, % 75* 64
CD4, % 54* 41
CD8, % 18* 19
Rapporto CD4/CD8 2.9* 2.1
NK, % 16* 10
Linfociti B, % 13 12




Risultati metabolici dell’'immunonutrizione
peri-operatoria (10)

Parametri nutrizionali

Livedli di PA in; Lived di Alb in:
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*p<0.05



mmunonutrizione in pazienti sottoposti a chirurgia colo-rettale

Convenzic

p<0.04 vs controllo e conv
Vs controllo e convenziona

e; (f)p<0.0005 vs controll

i)ggm§)ntrollo e convenzionale; (b)
[s controllo e convenzionale; (e)p<0.0001

enzionale; ©p<0.005 vs ¢

pntrollo e convenzionale

IMN peri-op  |IMN pre-op |Controllo

(n=50) (n=50) (n=50) e (n=50)
Decessi 1 0 0 1
Paz. Con compl. Infett. |5, 6p) 16 15
Pz. Con compl. Non |5 4 3 4
Infett.
Deiscenza 3 3 6 5
anastomotica
Terapia antibiotica* 6.2+1.9 6.5%1.3y 8.8£2.0 8.4x1.8
(99£DS)
Durata della degenza [9.8+3.1, 9.5%£1.3 12.0+£4.5 12.2+3.9

- (d)p<0.004

D e convenzionale.

(Braga, Surgery, 2002)



Immunonutrizione pre- e peri-operatoria

Conclusioni (1)

L'immunonutrizione (IMN) pre- o peri- operatoria consente al paziente di
presentarsi all'intervento con un assetto immunometabolico ottimale.

Cio si traduce in:

-incidenza di complicanze infettive: -50% rispetto ai controlli, e ridotta rispetto
alla sola IMN post-operatria.

-Riduzione significativa (2-3gg) della degenza ospedaliera.

-Risparmio economico (-50% circa) sui costi di gestione globali.



Should Immunonutrition Become Routine

in Critically

lll Patients?

A Systematic Review of the Evidence

Praren K. Heylaml, MDY, FRCPC, MSe
Framisek Novak, MI

Johin W, Drover, MIY, FROSC

Miwtao Jain, MY, FROSC
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Llrich Suehier, MI

RO AL INFECTION IN
critically 11 patienis is asso-
clated with higher maorbid-
ity and mortality, pro-
longed imensive care unit (LCL) and
hospital stay, and incresed bealth care
comls, " Among seriously 11 patients,
malnutrition has been assoc tated with
increased inlec tous morbidiny and pro-
longed hospital stay* Froviding nutri-
tion support las become the standand
ol care lor ertically i1l patients. En-
teral nuttition is prelerred 1o paren-
eral nutritien lor meeting the nutri
thanal needs of critically il patients with
lunctioning alimentary tmcs,®
Several specilic nutrients such as
arginine, glutamine, nucleotides, and
omega-3 ity acids, eit her alone or in
combination, have been shown in
laboratory and clinical studies 1o
inllse nee nutritomal, immunological,
and inflammatory pammetes.®'!' To
date, there have been several mndom-
ized trials that have evaluated the
ellect of these immunonuidents on
clinically imporiant outcomes. To ou
knowledge, 2 swsiematic reviews have
already statistically aggregated the
results of these randomized clinical
trials i critically i1 patiens, "' How-
ever, methodological lmitatons o

Sl AN, Auguet 10009 J00T=Vod 186 Moo B |Reprinted)

Contaxt Severdl nutnents have been shown to nfluence mmunalogee and nflam-
ima tory respondes in hamans . Whe ther these effects tanslate inte an mprovement in
chnscal cutcomaes in ontically @ patients remaing undbaar,

Objective To examine the relationship betwean enteral nutrition s uppdem ented with
mim une- enhandcng nutrents and infectious compcations and mortality rates in onti-
calty @l patients.

Data Sources The databas es of MEDLINE, EMBASE, Besis, and CINAHL were searched
for artiches publshed from 1990 to 2000, Additional data sowrces inchuded the Co-

cheane Controled Trak Regrter from 1990 to 2000, personal fles, abstract proceed-
ings, and rebevant reference ksts of artiches identified by database review.

Study Selection A toldl of 326 tithes, abstracts, and artiches were revewed. Pr-
mary studses were inchuded if they were randomized triaks of ontically @ or surgical
patents that evaluated the effect of enteral nutrition supplemented with seme com-
benateon of argnene, glutamne, nache otides, and omega-3 fatty acds on nfectious

thon and mortality rates compared with standard enteral nubrtion, and in-
chuded chnically important cutcomes, swth as mortality.

Data Extraction Methodologica quality of individual s tudses wins sooned and nec-
essary data were abstracted in dupbcate and inde pande ntly.

Data Synthesls Twenty-two randomized traks with a total of 2419 pabents com-
pared the use of mmuncnutnition with standard enteral nubrition in Surgical and orniti-
calty dl patients. With mspect tomortalty , mmuncnutriton wis assotated witha pocled
risk rathe (RR} of 1.10 (95% confidence interval [CI1], 0.93-1.31). Immunanutritienwas
associated with bower infectious complcations (RR, 0.66; 95% Cl, 0.54-0.80). Snce
there was sgnificant he terogenesty across studses, we examined several a pricn sub-
group analyses. We found that studses usng commerncial fenmulas with high arginene
content were asseciated with a significant reduction in infectious com plications and a
trend toweard a bower mortality rate compared with other immune- enhancing deets.
Studses of surgical patients were associated with a significant reduwction in infectious
Complca thon rate s oom paned with studse s of oritically Bl patients. nsbudse s of oritically
il patsents, studses with a high-q uality score were assoolated with incre a8 ed mortality
and a significant re duction in infecticus complcation rates compared with studses with
A bowe-quality store.

Concluslon Immunonutrtien may decrease infectious com phea tion rates but i B not
assodiated with an overall mortabty advantage . Howeever, the treatment effect vanes
dependeng on the intervention, the patient population, and the methodological qual-
ity of the study.
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Figure 1. Effect of Immunonutriion on Maortality in 22 Triak
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Figure 2. Effect of Immunonutriion on Infectious Complications in 18 Triak
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Figure 3. Effect of Immunonutriion on Length of Hospital Stay in 17 Trialks
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Table 2 - Recommendations on immunonutrition according to
the international guidelines

Guidelines | Statement Strength
2006 ESPEN | Glutamine should be added to standard enteral formula in | Grade A
guidelines burned patients and in trauma patients
(19)
Id. There are not sufficient data to support glutamine
supplementation in surgical or heterogeneous critically ill
patients
2009 ASPEN | Immune-modulating enteral formulations (supplemented | Grade A
guidelines with agents such as arginine, giutamine, nucleic acid, w-3 | (surgical
(10) fatty acids, and antioxidants) should be used for the ICU pts)
appropriate patient population (major elective surgery,
trauma, burns, head and neck cancer, and critically ill
patients on mechanical ventilation), with caution in Grade B
patients with severe sepsis (medical
ICU pts)
2009 ESPEN | Fish oil enriched lipid emulsions probably decrease Grade B
guidelines length of stay in critically ill patients
(18)
2009 CCP We recommend the use of an enteral formula with fish
Guidelines oils, borage oils and antioxidants in patients with Acufe
(12) Lung Iniury (ALI) and Acufe Respiratory Distress
SyndmunefﬂFHJSj
2013 CCP When FW is pr:—:-scnbe-::f to cntmaﬂy ;ﬂ pafrents parenrera!
Guidelines supplementation with glutamine should be considered.
(13) However, we stropgly recommend that glutamine NOT be
used in critically ill patients with shock and multi-organ
failure. There are insufficient data to generate
recommendations for IV glutamine in critically ill patients
receiving EN
Id. The use of an enteral formula with fish oils, borage oils
and antioxidants in patients with ALl and ARDS should
be considered
Id. Based on 4 level 1 studies and 22 level 2 studies, we do
not recommend diets supplemented with arginine and
other select nutrients be used for critically ill patients
2013 SSC We suggest using nutrition with no specific Grade 2C
Guidelines immunomodulating supplementation in patients with

(11)

Seuvore cancic




Which Nutrient for Which Population?

Elective |Critically Il
Surgery :
General Septic Trauma Burns IAC;ute Lung
njury

Arginine No benefit No benefit [No benefit
Glutamine |Possible EN Possibly |[EN Possibly|---

Benefit Beneficial: |Beneficial:
Omega 3
FFA
Anti-
oxidants

Canadian Clinical Practice Guidelines
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313. Chlinical question 13: Should we use additional enteral/
parenteral glutamine (GLN) in the ICU?

Recommendation 26

In patients with burns > 20% body surface area, additional
enteral doses of GLN (0.3-0.5 g/kg/d) should be administered lor

10-15 days as soon as EN is commenced.
Grade of recommendation: B — strong consensus (95%
agreement)

Recommendation 27

In _critically ill trauma, additional EN 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 ten to 15 days.

Grade of recommendation: 0 — strong consensus (91%
agreement)

Recommendation 28

In ICU patients except burn and trauma patients, additional
enteral GLN should not be administered.

Grade of recommendation: B — strong consensus (92.31%
agreement)

Re commendation 29

In unstable and complex ICU patients, particularly in those
suffering from liver and renal failure, parenteral GLN -dipeptide
shall not be ad ministered.

Crade of recommendation: A — strong consensus (9231%

agreement)

314. Clinical question 14: Should we use enteral/parenteral EPA/
DHA?

vRecommendation 30

High doses of omega-3-enriched EN formula should not be

given by bolus ad ministration.
Grade of recommendation: B — strong consensus (91%

agreement)

Recommendation 31

EN enriched with omega-3 FA within nutritional doses can be

administered.
Grade of recommendation: 0 — strong consensus (95%
agreement)

Recommendation 32
High doses omega-3 enriched enteral formulas should not be

given on a routine basis.
Grade of recommendation: B — consensus (90% agreement)




Recommendation 35

Antioxidants as high dose monotherapy should not be
administered without proven deficiency.
Grade of recommendation: B — strong consensus (96%

agreement)

Recommendation 33

Parenteral lipid emulsions enriched with EPA 4 DHA (Fish oil
dose 0.1-0.2 g/kg/d) can be provided in patients receiving PN.

Grade of recommendation: 0 — strong consensus (100%
agreement)

To enable substrate metabolism, micronutrients (ie. trace
elements and vitamins) should be provided daily with PN.

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




ONE SIZE DOES NOT FIT ALL

e Variation in degrees of acute phase response, protein loss, gut
function and immune system alterations.

e 15-70% of hospitalised patients are undernourished or
malnourished on admission, further complicating the provision of

optimal nutrition therapy.

e A “one nutrition therapy regimen will fit all” approach is simplistic
and unable to provide optimal therapeutic support.
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