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Imunonutrição

DEFINIÇÃO:

– Utilização clínica de nutrientes 
imunomoduladores

Nutrientes Imunomoduladores:

– São nutrientes que atuam na resposta
imunológica , estimulando-a ou suprimindo-a 
dependendo da quantidade ingerida ou
administrada.

Nutrição Profissional, 10 Nov/Dez. 2006

Nutrição Profissional, 10 Nov/Dez. 2006



Causas da Imunossupressão

• Desnutrição
Cirugias de grande porte

Transfusão de sangue
Transplantes

Sepses
Infecções pós-cirúrgicas

Presença de Tumor



Áreas Integradas da Defesa Imune
Pontos de trabalho dos imunonutrientes
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Nutrientes Imunomoduladores

3 Glutamina

3 Fibras

3 Arginina

3 Nucleotídeos

3 w-3/w-6

“Pacote Imunomodulador”
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amoniagênese

síntese de uréia

varredura de amônia

síntese de proteína

síntese de nucleotídeo

transporte N e C

síntese de glicose 
glicogênio

combustível metabólico

pool de aminoácido

biossíntese de glutationa



Todos os direitos reservados ao GANEP Nutrição Humana Ltda. 
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Fluxo de glutamina no 
catabolismo

Pulmões
Músculo

Fígado

Rins

Macrófagos
Linfócitos
Eritrócitos

Pool de glutamina
vascular

Intestino



(Stehle et al., 1989)
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Depleção de glutamina no tecido muscular
após grandes operações
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http://www.chemie.fu-berlin.de/chemistry/bio/aminoacid/mol/arg.mol


Arginina

ativa proliferação
e função linfócito Taumenta síntese 

de prolina

melhora imunológica

aumenta deposição
do colágeno

Arginina

precursor de óxido nítrico

efeito endócrino secretagogo

reduz catabolismo proteico
trauma e sepse

participa ciclo uréia,
poliaminas e creatina

aa indispensável para
cicatrização cirúrgica

função endotelial

modula carcinogênese 
e crescimento do tumor

aumenta a força
tênsil da ferida 

Witte e Barbul, 2003
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Nucleotídeos

PURINAS

NH2- da Glutamina, 

N2 e CO2, da Glicina e 

Aspartato

PIRIMIDINAS

(NH3; CO2, Aspartato, Glutamina)

ribose e fosfato = glicose e ATP

PRODUÇÃO ENDÓGENA

(síntese de novo- via Aa e outras pequenas moléculas)

ALIMENTAÇÃO

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



Nucleotídeos

•  integridade da barreira intestinal

•  concentração de RNA e DNA + proteína 

intestinal

•  atividade enzimática das bordas em escova

• Estímulo da resposta proliferativa à antígenos 

das cels. T

• Estímulo da ativação de macrófagos pelas 

cels. T

• Reversão da imunosupressão

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



PACIENTE CRÍTICO

Hipermetabólico

35-65%

POPULAÇÃO HETEROGÊNEA

Hipometabólico

15-20%
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Original Communication

Clinical Relevancy Statement

In this post hoc analysis, we demonstrate that glutamine 

administration, compared with placebo, was not associated 

with any clinical benefit and may be associated with increased 

mortality. The negative treatment effect of glutamine persisted 

after adjustment for baseline covariates. The greatest signal of 

harm for both glutamine and antioxidants occurred in patients 

with renal dysfunction at baseline. We could not identify any 

subgroup of patients with multiorgan failure who benefited 

from the high-dose glutamine and antioxidants.

Introduction

Patients admitted to the intensive care unit (ICU) with multior-

gan failure are often deficient in key nutrients responsible for 

responding to oxidant stress and cellular injury.1-6 Multiple 

studies have documented that these patients also have low 

plasma levels of key nutrients involved in antioxidant and cell 

defense mechanisms.2,7 Specifically, glutamine depletion has 

been associated with immune dysfunction8 and increased mor-

tality.9,10 Finally, meta-analyses of randomized trials suggest 

glutamine and antioxidants supplementation in critically ill 

patients may be associated with a survival advantage. 11,12

Building on this rationale, we conducted a large random-

ized trial powered to evaluate the effect of high-dose glutamine 

and antioxidant supplementation on mortality in 1223 criti-

cally ill patients.13 We elected to study patients with multiorgan 

failure given their high degree of oxidative stress, since they 

may be most likely to benefit from aggressive supplementation 

of antioxidants and glutamine. Contrary to our hypothesis, the 

primary analysis demonstrated no clinical benefit of our inter-

ventions and identified a trend toward increased mortality at 28 

days among patients who received high-dose glutamine com-

pared with those who did not receive glutamine (32.4% vs 

27.2%; adjusted odds ratio [OR], 1.28; 95% confidence 

529994PENXXX10.1177/01486071 14529994 Journal of Parenteral and Enteral Nutrition Heyland et al
resear ch-article 2014

Glutamine and Antioxidants in the Critically I ll Patient:  
A Post Hoc Analysis of a Large-Scale Randomized Trial

Daren K. Heyland, MD1; Gunnar Elke, MD2; Deborah Cook, MD3;  

Mette M. Berger, MD, PhD4; Paul E. Wischmeyer, MD5; Martin Albert, MD6;  

John Muscedere, MD1; Gwynne Jones, MD7; and Andrew G. Day, MSc1,  

on behalf of the Canadian Critical Care Trials Group

Abstract
Background:  The recent large randomized controlled trial of glutamine and antioxidant supplementation suggested that high-dose 

glutamine is associated with increased mortality in critically ill patients with multiorgan failure. The objectives of the present analyses were 

to reevaluate the effect of supplementation after controlling for baseline covariates and to identify potentially important subgroup effects. 

Materials and Methods: This study was a post hoc analysis of a prospective factorial 2 × 2 randomized trial conducted in 40 intensive 

care units in North America and Europe. In total, 1223 mechanically ventilated adult patients with multiorgan failure were randomized to 

receive glutamine, antioxidants, both glutamine and antioxidants, or placebo administered separate from artificial nutrition. We compared 

each of the 3 active treatment arms (glutamine alone, antioxidants alone, and glutamine + antioxidants) with placebo on 28-day mortality. 

Post hoc, treatment effects were examined within subgroups defined by baseline patient characteristics. Logistic regression was used to 

estimate treatment effects within subgroups after adjustment for baseline covariates and to identify treatment-by-subgroup interactions 

(effect modification). Results:  The 28-day mortality rates in the placebo, glutamine, antioxidant, and combination arms were 25%, 32%, 

29%, and 33%, respectively. After adjusting for prespecified baseline covariates, the adjusted odds ratio of 28-day mortality vs placebo 

was 1.5 (95% confidence interval, 1.0–2.1, P = .05), 1.2 (0.8–1.8, P = .40), and 1.4 (0.9–2.0, P = .09) for glutamine, antioxidant, and 

glutamine plus antioxidant arms, respectively. In the post hoc subgroup analysis, both glutamine and antioxidants 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 and 

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 enrollment. (JPEN 

J Parenter Enteral Nutr . 2015;39:401-409)
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40 UTIS – América e Europa - 1223 pac. VM 
com MOF
GLN   - Antioxidantes - GLN + Antioxidantes –
Placebo – 28 dias de Mortalidade



28 dias de mortalidade: Placebo 25%  - 32% GLN - 29% antiox –
33% GLN + antiox.



Glutamina

Será• que todo os pacientes na UTI são
candidatos ao tratamento com glutamina ou
apenas aqueles que apresentem deficiência de 
glutamina?
Qual• é a dose correta para suplementação de 
glutamina?

• Todos os pacientes da heterogênea população
da UTI têm as mesmas necessidades, ou
subpopulações específicas têm necessidades
específicas?



Arginina  - Sepse grave  
Culpada por determinar aumento da mortalidade
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Bower e col, 1995
Critical Care Med ; 23(3):436



Desenho do Estudo = 1500 pacientes
Interrompido com 237

Arginina  - Sepse grave  
Culpada por determinar aumento da mortalidade

Bertolini e col, 2003
Intensive Care Med 29:834
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Conseqüências do desequilíbrio da oferta de NO
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cNOS

Balanço NO

cNOS + iNOS

Arginina / NO

instabilidade hemodinâmica

supressão imune

citotoxicidade

disfunção de órgãos

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

microcirculação

resposta imune

matança microbiana

citoproteção



301 pacientes UTI
Randomizados

152 IMHP 149  HP

Não houve diferença entre os 2 grupos e o grupo IMHP sugeriu 
de mortalidade qdo ajustado para 6 meses.



Os ácidos graxos ômega-3 restauram a 
energia celular, reduzem o estresse
oxidativo e a inflamação, reparam os
danos celulares e atenuam a ativação
dos processos apoptóticos após a TBI. 



Impacto do Ômega 3  sobre diferentes mecanismosde
injúria cerebral



26 estudos com 2496 pacientes
1252 dieta Imunomoduladora e 1244 
padrão



Dieta imunomodulatora X padrão X Infeccção



Dieta imunomodulatora X padrão X 
complicações não infecciosas



Dieta imunomodulatora X padrão X  Dias de 
Hospital



Dieta imunomodulatora X padrão X  
Mortalidade



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 Pós-operatório 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 padrão em
pacientes com TCE.



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

Enteral Nutrition (ASPEN)

Sugere que formula imunomoduladora não deve
ser utilazada rotineiramente em pacientes com 
sepse severa.



Obrigada!


