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Imunonutricao

— Sao nutrientes que atuam na resposta
imunoldgica , estimulando-a ou suprimindo-a
dependendo da quantidade ingerida ou
administrada.

Nutricdo Profissional, 10 Nov/Dez. 2006



Causas da Imunossupressao

* Desnutricao
Cirugias de grande porte
Transfusao de sangue
Transplantes

Sepses
Infeccoes pos-cirurgicas
Presenca de Tumor




Areas Integradas da Defesa Imune
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Nutrientes Imunomoduladores

3 Glutamina

3 Fibras

3 Arginina

3 Nucleotideos

3 W-3/w-6

“Pacote Imunomodulador”
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Fluxo da Glutamina no Individuo Sadio
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Fluxo de glutamina no
catabolismo
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Deplecao de glutamina no tecido muscular
apos grandes operacoes

P< 0.001

Gln (mmol/I
agua intracelular)

pré OP 3 dias pos OP




Arginina



http://www.chemie.fu-berlin.de/chemistry/bio/aminoacid/mol/arg.mol

_ Witte e Barbul, 2003

precursor de oxido nitrico
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COMPOSICAO DE MEMBRANA CELULAR
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CONVERSA CELULA-CELULA
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A6 Desaturase

Arachidonic Acid

Cyclooxygenase

Immune Suppression Inflammation Vasoconstriction




COMPOSICAO DE MEMBRANA CELULAR
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CONVERSA CELULA-CELULA
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o - Linolenic acid

A6 Desaturase

Fish oil e EP A e . >~ DHA

Cyclooxygenase

Anti-platelet Vasodilatory Anti-inflammatory




Nucleotideos

SURINAS PIRIMIDINAS

NH2- da Glutamina, (NH3; CO2, Aspartato, Glutamina)

N2 e CO2, da Glicina e
Aspartato

ribose e fosfato = glicose e ATP

PRODUCAO ENDOGENA
(sintese de novo- via Aa e outras peguenas moléeculas)
ALIMENTACAO

Grimble. Dietary Nucletides and gut mucosal defense. GUT, 1994



Nucleotideos

T integridade da barreira intestina

T concentracdo de RNA e DNA +
Intestinal

oroteina

T atividade enziméatica das bordas em escova

Estimulo da resposta proliferativa
das cels. T

a antigenos

Estimulo da ativacao de macrofagos pelas

cels. T
Reversao da imunosupressao

Grimble. Dietary Nucletides and gut mucosal

defense. GUT, 1994



Hipermetabdlico
35-65%
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Glutamine and Antioxidantsin the Critically 11l Patient: Volume 39 Number 4
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GLN - Antioxidantes - GLN + Antioxidantes —
Placebo — 28 d|as de I\/Iortalldade

glutamlne plus antioxidant arms, respectlvely In the post hoc subgroup anaIyS|s both glutamlne and ant|OX|dants appeared most harmful
in patients with baseline renal dysfunction. No subgroups suggested reduced mortality with supplements. Conclusions: After adjustment
for baseline covariates, early provision of high-dose glutamine administered separately from artificial nutrition was not beneficial anc
may be associated with increased mortality in critically ill patients with multiorgan failure. For both glutamine and antioxidants, the
greatest potential for harm was observed in patients with multiorgan failure that included renal dysfunction upon study enroliment. (JPEN
J Parenter Enteral Nutr . 2015;39:401-409)

Keywords
randomized clinical trials; glutamine; antioxidants; post hoc analysis; critical care
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* Sera que todo os pacientes na UTI sao
candidatos ao tratamento com glutamina ou
apenas aqueles que apresentem deficiéncia de
glutamina?

 Qual é a dose correta para suplementacao de
glutamina?

 Todos os pacientes da heterogénea populacao
da UTI tém as mesmas necessidades, ou
subpopulacdes especificas tém necessidades
especificas?



Arginina - Sepse grave

Culpada por determinar aumento da mortalidade

Grupo séptico

il 50 - Bower e col, 1995
Onitical Care Medicine@
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Arginina - Sepse grave

Culpada por determinar aumento da mortalidade

Desenho do Estudo = 1500 pacientes
Interrompido com 237
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40

Bertolini e col, 2003
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Consegqiiéncias do desequilibrio da oferta de NO

microcirculacao
resposta imune

o matancga microbiana
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a instabilidade hemodinamica

supressao imune
citotoxicidade
disfuncao de orgaos

Suchner e col, Br J Nutr 2002, 87(suppl1):S121-132



JAMA. 2014 Aug 6;312(5):514-24. doi: 10.1001/jama.2014.7698.

High-protein enteral nutrition enriched with immune-modulating
nutrients vs standard high-protein enteral nutrition and
nosocomial infections in the ICU: a randomized clinical trial.

van Zanten AR1, Sztark F2, Kaisers UX3, Zielmann S4, Felbinger TW5, Sablotzki AR6, De Waele JJ7, Timsit
JF8, Honing ML®, Keh D9, Vincent JL', Zazzo JF'2, Fijn HB', Petit L2, Preiser JC'', van Horssen PJ13,
Hofman 213,

Author information

Abstract 301 pacientes UTI
IMPORTANCE: Enteral administra s (eg, glutamine, omega-
Randomizados (€9, 9 9

3 fatty acids, selenium, and antioxig )
recovery from critical illness. Hosever, controversy eX|sts on the use of immMune-modulating

by lack of consensus in guidelines.
O 152 IM H P whether high-protein enteral nutrition enriche 149 H P
modulating nutrients (IMHP) reduces the incidence of infections compared with standard high-
protein enteral nutrition (HP) in mechanically ventilated critically ill patients.

e infections and improve

DESIGN, SETTING, AND PARTICIPANTS: The MetaPlus Study, a randomized, double-blind,

\ETo] houve dlferenga entre os 2 grupos e o grupo IMHP sugeriu 1
de mortalidade gdo ajustado para 6 meses.

or HP (n = 149) group and included in an intention-to-treat analysis, performed for the total
population as well as predefined medical, surgical, and trauma subpopulations.

INTERVENTIONS: High-protein enteral nutrition enriched with immune-modulating nutrients
vs standard high-protein enteral nutrition, initiated within 48 hours of ICU admission and
continued during the ICU stay for a maximum of 28 days.
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Omega-3 Fatty Acids as a Putative Treatment
for Traumatic Brain Injury

Linda Hasadsri! Bonnie H. Wang? James V. Lee? John W. Erdman? Daniel A. Llano?
Aron K. Barbey?°*® Tracey Wszalek,” Matthew F. Sharrock? and Huan (John) Wang®

Os acidos graxos 0mega-3 restauram a
energia celular, reduzem o estresse

oxidativo e a inflamacgao, reparam os
danos celulares e atenuam a ativagao
dos processos apoptoticos apos a TBI

Key words: encephalopathy; omega 3 fatty acids, plasma membrane; therapeutic approaches to CNS injury; traumatic
brain injury

Introduction Repetitive head impacts add another level of complexity to the
characterization of TBI because the emergence and duration of

RAUMATIC BRAIN INJURY (TBI) remains a significant cause of ~ pathogenic events can overlap. This is particularly relevant in
death and permanent disabilitv in the United States. Drawing  athletes and militarv personnel. Recent evidence suggests that



Impacto do Omega 3 sobre diferentes mecanismosde
injuria cerebral

PATHOGENIC
PATHWAY

EFFECTS OF
n-3 PUFAs

Traumatic Brain Injury

Y

Y

Y Y

Acute axon loss

Inflammation

Excess Glutamate Oxidative Stress

* Cutgrowth of new fibers
4 Axonal regeneration

4 Survival of neurons and
oligodendrocytes

Production of neuroprotectins
and resolving

Inhibition of inflammatory cell
migration and activation

+ Expression of receptors
involved in tissue repair

v Inflammatory markers

v Glutamate cytotoxicity v Lipid peroxidation
byproducts
+ Ca?* influx-induced
dysfunction and cell death + Antioxidant activity
+ Expression of AMPA + Anti-apoptotic cascades
recaptors

JOURNAL OF NEUROTRAUMA 30:897-906 (June 1, 2013)
DOI: 10.1089/neu.2012.2672



META-ANALYSIS

A Meta-Analysis of the Effect of Combinations of Immune
Modulating Nutrients on Outcome in Patients Undergoing
Major Open Gastrointestinal Surgery

Kanagaraj Marimuthu, MRCS,* Krishna K. Varadhan, MSc, MRCS,* Olle Ljungqvist, MD, PhD,}
and Dileep N. Lobo, MS, DM, FRCS, FACS*

Background: Immune modulating nutrition (IMN) has been shown to reduce
complications after major surgery, but strong evidence to recommend its
routine use is still lacking.

mune modulators such as L-arginine, L-glutamine, w-3 fatty acids,

and nucleotides is thought to modify immune and inflammatory

responses favorably and result in reduced postoperative infective
e e n_7 P P L oeae

N i TR AT 1

26 estudos com 2496 pacientes

\

A o= e

‘padrao
(

Results: Twenty-six randomized controlled trials enrolling 2496 patients
(1252 IMN and 1244 control) were included. The meta-analysis suggests
strong evidence in support of decrease in the incidence of postoperative in-
fectious [risk ratio (RR) (95% confidence interval [CI]): 0.64 (0.55, 0.74)]
and length of hospital stay [mean difference (95% CI): —1.88 (—2.91, —0.84
days)] in those receiving IMN. Even though significant benefit was observed
for noninfectious complications [RR (95% CI): 0.82 (0.71, 0.95)], the quality
of evidence was low. There was no statistically significant benefit on mortality
[RR (95% CI): 0.83 (0.49, 1.41)].

Conclusions: IMN is beneficial in reducing postoperative infectious and non-
infectious complications and shortening hospital stay in patients undergoing

Mmainr Anan anctraintactinal cnvecaro

1252 dieta Imunomoduladora

e 1244

1€CLs 01 1ndividudl COIPOICIILS O1 LIVIIN 111 IT104lly1ng HImune ana
inflammatory responses. Furthermore, combinations of 2 or more
IMN have been shown to enhance host defenses to a significantly
greater extent than when used alone.*'”~!° Currently available meta-
analyses®” of IMN in surgical patients have included RCTs supple-
menting both single and multiple IMN in the experimental group,
making the treatment effect of either of them difficult to interpret.
Moreover, since the publication of the most recent meta-analysis of
RCTs up to September 2009, additional studies using IMN on sur-
gical patients and guidance for rating the quality of evidence and
strength of recommendations using the "Grading of Recommenda-
tions Assessment, Development, and Evaluation (GRADE) system"



Dieta imunomodulatora X padrao X Infecccao

IMN diet Standard diet Risk Ratio Risk Ratio

Study or Subgroup Events Total Ewvents Total Weight M-H, Fixed, 95% Cl Year M-H, Fixed, 85% CI
Daly et al 5 41 13 44 3T7% .41 [0.16, 1.068] 1982 |
Wagchtier st al 1 20 3 20 0.9% 0.33[0.04, 2.84] 1995 —
Schilling et al 3 14 5 14 1.8% 0.50 [0.15, 1.61] 19985 1
Daly et al 1 30 5 30 1.5% 0.20 [0.02, 1.61] 1895 B
Gianotti et al 13 a7 20 B7 5.9% 0.65 [0.35, 1.22] 1897 .
Senkal et al 12 77 19 7 5.6% 0.63[0.33,1.21] 1997 I
Mc Carter et al 5] 13 2 11 0.6% 2.12[0.51, 8.84] 1998 -1
Braga et al 7 &5 10 55 3.0% 070 [0.29, 1.71] 1993 I
Braga et al 14 102 31 104 9.1% 0.46 [0.28, (.81] 1999 -
Di Carlo et al 3 33 g 35 1.7% .53 [0.14, 1.85] 1999 - 1
Senkal et al 4] 78 13 76 3.9% (.67 [0.31, 1.48] 1999 -1
Erdem et al 0 15 1 10 0.5% 0.23 [0.01,5.12] 2001
Jiang et al 0 80 bed 58 0.8% 0.19 [0.01, 3.84] 2001 *
Braga et al G 50 16 50 4 T% 0.38 [0.16, 0.88] 2002 I
Jiang et al a B0 15 &0 4.4% 0.60 [0.28, 1.26] 2004 I
Farreras et al 2 30 9 30 2.7% .22 [0.058, 0.84] 2005
Guoxiang et al 0 20 2 20 0.7% 0.Z0 [0.01, 3.82] 2005
Satinsky et al 10 21 14 20 4. 2% 0.68 [0.40, 1.18]) 2005 e
Lobo et al 24 a4 24 54 7.1% 1.00 [0.66, 1.82] 2006 T
Xu et al 2 a0 8 30 2.4% (.25 [0.08, 1.08] 2006 D —
Klek et al 43 1582 &0 163 17.7% 0.72 [0.82, 0.89) 2008 =
Klek et al 21 82 23 k| 8.8% 0.90 [0.84, 1.51] 2008 -
Gunerhan et al 7 13 4 11 26% 0.74 [0.40, 1.38] 2009 -
Okamoto et al 2 30 3 30 2.4% (.25 [0.08, 1.08] 2009 e —
Klak &t al 13 a2 15 53 4 .4%, 0.88 [D.4F, 1.67] 2010 -
Sodergren et al 3 23 3 21 0.9% 0.91 [0.21, 4.04] 2010 [ I
Total {85% Cl} 1252 1244 100.0% .64 [0.55, 0.74] '.
Total events 215 336 _—

by YR = = = C1Z = 0 f t ; J
Heterogeneity: 2" =23.13 df=25 (P =0.57), 7= 0% 0.01 01 10 400

Test for overall effect: Z =601 (P < 0.00001} Favours IMN Favours Contral

Annals of Surgery ® Volume 255, Number 6, June 2012




Dieta imunomodulatora X padrao X

complicacdes nao infecciosas

IMN diet Standard diet Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight WM-H, Fixed, 95% CI Year M-H, Fixed, 95% CI
Daly et al 35 41 37 44  13.9% 1.02 [0.85, 1.22]) 1992 T
Daly et al 2 30 7 30 2.7% 0.29[0.06, 1.26] 1985 B
Senkal et al 7 77 10 77 3.9% 0.70[0.28, 1.74] 1997 1
Braga et al 9 55 7 55 2.7% 1.29[0.52, 3.21] 1888 -
Mc Carter et al 7 13 2 11 0.8% 2.96 [0.77, 11.43] 1988 7
Senkal et al 3 78 9 76 3.6% 0.32[0.09, 1.15] 1999 i
Di Carlo et al 8 33 8 35 3.0% 1.06 [0.45, 2.50] 1999 -1
Braga et al 12 85 18 86 7.0% 0.67 [0.35, 1.31] 1999 T
Erdem et al 0 15 1 10 0.7% 0.23[0.01,5.12] 2001
Braga et al 4 50 3 50 1.2% 1.33[0.31, 5.65] 2002 -1
Satinsky et al 11 20 9 21 3.4% 1.28 [0.68, 2.42] 2005 T
Farreras et al 2 30 8 30 3.1% 0.25[0.06, 1.08] 2005
Lobo et al 21 54 28 54 10.9% 0.75[0.49, 1.14] 2006 T
Xu et al 3 30 3 30 1.2% 1.00 [0.22, 4.56] 2006 -1
Klek et al 10 52 12 53 4.6% 0.85[0.40, 1.79] 2008 T
Klek et al 5 92 4 91 1.6% 1.24 [0.34, 4.46] 2008 D
Gunerhan et al 5 13 2 11 0.8% 2.12[0.51, 8.84] 2009 -1
Okamoto et al 4 30 4 30 1.6% 1.00 [0.28, 3.83] 2009 -1
Klek et al. 51 152 72 153 28.0% 0.71[0.54, 0.94] 2010 Rl
Sodergren et al 11 23 13 21 53% 0.77 [0.45, 1.33] 2010 T
Total (95% CI) 973 968 100.0% 0.82 [0.71, 0.95] \Q
Total events 210 257 . .

Heterogeneity: X2 =23.40,df =19 (P=0.22); 12=19% f

01 0.1 1 10 100
Test for overall effect: Z = 2.69 (P = 0.007) 0.0 Favoours IMN FavoursOContrc?IO

Annals of Surgery ® Volume 255, Number 6, June 2012




Dieta imunomodulatora X padrao X Dias de

Hospital

IMN diet Standard diet Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Daly et al. 188 111 41 204 96 44 3.1% -1.60 [-6.03, 2.83] 1992 .
Daly et al 16 0.9 30 22 29 30 6.8% -6.00 [-7.09, 4.91] 1995 -
Senkal et al. 27 2.3 7 306 31 i7 7.0% -3.60 [4.46, -2.74] 1997 =
Gianotti et al. 16.1 6.2 87 192 749 a7 5.6% -3.10[-5.21, -0.99] 1997 TR
Mc Carter et al. 17 3.7 13 13 1.7 11 5.4% 4.00[1.75, 6.25] 1998 ——
Di Carlo et al. 16.3 6.2 33 178 6.9 35 4.4% -1.50 [-4.61, 1.61] 1999 - -1
Braga et al 11.1 44 102 129 46 104 6.6% -1.80 [-3.03, -0.57] 1999 o
Senkal et al 22.2 4.1 78 258 3.8 76 6.6% -3.60 [-4.85, -2.35] 1999 T
Jiang et al. 13 2.5 60 145 3 58 6.9% -1.50 [-2.50, -0.50] 2001 e
Erdem et al. 15 3 15 18.3 5 10 4.0% -3.30[-6.75, 0.15] 2001 |
Braga et al. 95 29 50 12 45 50 6.4% -2.50[-3.98, -1.02] 2002 _—
Guoxiang et al. 10.6 1.2 20 1.7 2 20 6.8% -1.10[-2.12, -0.08] 2005 T
Xu et al. 9 22 30 12 3.7 30 6.3% -3.00 [-4.54, -1.46] 2006 ————
Lobo et al. 205 131 54 206 126 54 2.8% -0.10 [-4.95, 4.75] 2006
Klek et al 12.9 8 892 124 59 a1 5.7% 0.50[-1.54, 2.54] 2008 N (T
Klek et al. 13.1 4.1 52 124 3.9 53 6.3% 0.70[-0.83, 2.23] 2008 =1
Okamoto et al. 238 166 30 25 1086 30 1.7% -1.20 [-8.25, 5.85] 2009 N
Gunerhan et al. 16.54 14.83 13 1422 9.12 11 1.0% 2.32 [-7.38,12.02] 2009
Sodergren et al. 15,5 14.82 23 16.5 86.37 21 1.8% -1.00 [-7.64, 5.64] 2010 "
Klek et al. 131 138 152 171 122 153 4.6% -4.00 [-6.92, -1.08] 2010 - -

8, - A

Total (95% CI) 1052 1045 100.0% 1.88 [-2.91, -0.84] . {

Heterogeneity: Tau® = 3.81; Chi® = 123.03, df = 19 (P < 0.00001); I* = 85% f

TEEt fﬂ‘r O'U'Erall Ef‘fEEi: Z= 3-56 {P = ﬂ-ﬂﬂﬂ‘i} _'1ﬂ Favfurs |MNG FEVDUIESCOHIFO'}G
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Dieta imunomodulatora X padrao X

Mortalidade

IMN diet Standard diet Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI Year M-H, Fixed, 95% CI
Daly et al 2 41 0 44 17% 5.36[0.26, 108.37] 1992
Daly et al 1 30 2 30 6.9% 0.50 [0.05, 5.22] 1995 —
Schilling et al 0 14 0 14 Not estimable 1995
Wachtler et al 0 20 0 20 Not estimable 1995
Gianotti et al 1 87 2 87 6.9% 0.50[0.05, 5.41] 1997 - <1
Senkal et al ] 77 2 77 6.9% 1.50 [0.26, 8.73] 1997 e
Braga et al 0 55 0 55 Not estimable 1998
Mc Carter et al 0 13 0 11 Not estimable 1998
Braga et al 0 102 1 104 5.1% 0.34 [0.01, 8.25] 1999 v
Di Cario et al 1 33 0 35 1.7% 3.18[0.13, 75.33] 1999
Senkal et al 0 78 0 76 Not estimable 1999
Erdem et al 0 15 0 10 Not estimable 2001
Braga et al 0 50 0 50 Not estimable 2002
Jiang et al 0 60 0 60 Not estimable 2004
Farreras et al 1 30 2 30 6.9% 0.50[0.05, 5.22] 2005 -1
Guoxiang et al 0 20 0 20 Not estimable 2005
Satinsky et al 2 20 1 21 3.4% 2.10[0.21, 21.39] 2005 e
Xu et al 0 30 0 30 Not estimable 2006
Lobo et al 6 54 6 54 20.7% 1.00 [0.34, 2.91] 20086 -
Klek et al 1 92 1 91 3.5% 0.99 [0.06, 15.58] 2008
Klek et al 1 52 1 53 3.4% 1.02 [0.07, 15.87] 2008
QOkamoto et al 0 30 0 30 Not estimable 2009
Gunerhan et al 0 13 0 11 Not estimable 2009
Sodergren et al 1 23 0 21 1.8% 2.75[0.12,64.04] 2010
Klek et al. 2 152 9 153 31.0% 0.22 [0.05, 1.02] 2010 — &
Total (95% CI) 1191 1187 100.0% 0.83 [0.49, 1.41]
Total events 22 27 . . .

Heterogeneity: X*=7.63, df =12 (P=0.81); ?= 0%

Test for overall effect: Z = 0.67 (P = 0.50) 0.005 0.1 1 10 200

Favours [IMN Favours Control

Annals of Surgery ® Volume 255, Number 6, June 2012




Guidelines Society of Critical Care
Medicine (SCCM) and American
Society for Parenteral and Enteral
Nutrition (ASPEN)

Sugere Uso de rotina de formula

imunomoduladora (contendo arginina e w3) em
pacientes em Pos-operatorio que requer TNE.

Journal of Parenteral and Enteral Nutrition
Volume 40 Number 2

February 2016 159-211



Guidelines Society of Critical Care
Medicine (SCCM) and American
Society for Parenteral and Enteral
Nutrition (ASPEN)

Sugere o uso de formula imunomoduladora

(contendo arginina e w3) em pacientes com
severo trauma .




Guidelines Societyof Critical Care
Medicine (SCCM) and American
Society for Parenteral and Enteral
Nutrition (ASPEN)

Sugere formula imunomoduladora contendo

arginina ou EPA/DHA com formula padrao em
pacientes com TCE.




Guidelines Societyof Critical Care Medicine
(SCCM) and American Society for Parenteral and
Enteral Nutrition (ASPEN)

Sugere que formula imunomoduladora nao deve

ser utilazada rotineiramente em pacientes com
sepse severa.




Obrigada!



