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Rigshospitalet 

Immunonutrition – hvad nyt? 



Bone RC. Crit Care Med 1996;24:1125-8. 

Moore FA. Am J Surg 1999;178:449-53  
SIRS: Systemic Inflammatory Response Syndrome 

CARS: Compensatory Anti-inflammatory Response Syndrome  Klinisk Ernæring 5. udg. 



Klinisk Ernæring 5. udg. 



Plasma cytokines after trauma 
 Maier et al. Shock 2007;28:668-674. 

 

The LateMOF group showed a secondary peak for IL-6 starting on day 7 after trauma,  

which lasted until day 10. 



Maier et al. Shock 2007;28:668-674. 



Oxidative damage in mitochondria from 

muscle of critically ill septic patients 
Brealey et al. Lancet 2002;360:219-23  



Patogenese for MOF/død 

Histologi: apoptose, ikke nekrose  

Oksidativ skade  

Mitokondriel dysfunktion   

Apoptose 



Recommendation: 

Based on 3 level 1 and 13 level 2 studies, the use of supplemental combined vitamins 

and trace elements should be considered in critically ill patients. 

Antioxidants in ICU patients 
As single nutrients (selenium) or as a combination of nutrients (selenium, copper, zinc, 

vit. A, C & E, N-acetylcysteine) 

given by various routes (IV/parenteral, enteral, oral). 

http://www.criticalcarenutrition.com/docs/cpg/11.1_anti_comb_FINAL.pdf January 2009 

http://www.criticalcarenutrition.com/docs/cpg/11.1_anti_comb_FINAL.pdf


Level 1 studies 

Level 1 

Randomization Concealed randomization 

Analysis Intention to treat 

Blinding Double blinded 

Co-interventions Well-described and all equal 

Outcomes Objectively defined 



Glutamine and infections in ICU patients 
www.criticalcarenutrition.com/docs/cpg/9.4pnglu_FINAL.pdf January 2009 

http://www.criticalcarenutrition.com/docs/cpg/9.4pnglu_FINAL.pdf


Glutamine and LOS 
www.criticalcarenutrition.com/docs/cpg/9.4pnglu_FINAL.pdf January 2009 

http://www.criticalcarenutrition.com/docs/cpg/9.4pnglu_FINAL.pdf


Glutamine and mortality 
www.criticalcarenutrition.com/docs/cpg/9.4pnglu_FINAL.pdf January 2009 

Recommendation: 

Based on 4 level 1 studies and 13 level 2 studies, when parenteral nutrition is 

prescribed to critically ill patients, parenteral supplementation with glutamine is 

strongly recommended. 

   Avg. 2 x N per study: 63 

http://www.criticalcarenutrition.com/docs/cpg/9.4pnglu_FINAL.pdf


Glutamine in the ICU (Nordic study) 

Control Glutamine 

Infections n.a. n.a. 

ICU LOS, d 8 9 

ICU 28 d survival, % 84 911) 

6 months sutvival, % 69 65NS 

1)P=0.046 Kaplan-Meier 

Wernerman et al. Acta Anaesthesiol Scand 2011;55:812-8 

2 N = 413 patients randomized to i.v. glutamine (0.3 g/kg per day) 

or placebo + parenteral or enteral nutrition. 

Per protocol analysis (≥ 3 d glutamine; 2N = 284) 



Glutamine in the ICU (Signet study) 

Control Glutamine 

Infections, N 42 44 

ICU LOS, d 15 16 

ICU Mortality, N 14 19 

6 months mortality, N 24 28 

Andrews et al. BMJ 2011;342:d1542 

2 N = 251 patients randomized to i.v. glutamine in PN (20 g per 

day) or placebo + PN >50%. 

Per protocol analysis (≥ 5 d glutamine; 2N = 119) 



Glutamine in the ICU (Spanish study) 

Control Glutamine 

Infections, N 31 221) 

ICU LOS, d 12 12 

ICU Mortality, N 11 8 

6 months mortality, N 21 13 

1) No. pneumonia per 1000 ventilator days: P =0.02  

Grau et al. Crit Care Med 2011;39:1263-8. 

2 N = 127 patients randomized to i.v. glutamine (0.3 g/kg per day) 

or placebo in parenteral nutrition. 

Per protocol analysis (≥ 4 d glutamine; 2N = 117) 



Griffiths RD. Can the case for glutamine be proved? 
Acta Anaesthesiol Scand 2011;55:769-71. 

1997: an improved long-term survival that was related to duration of use and dose in 

those with gastrointestinal failure remaining dependent on parenteral nutrition for more 

than 10 days. The study design should adequately address the physiological evidence 

of a progressive deficiency that increases with severity and duration of illness 

Wernerman et al.:  

…they included many patients with a functional gastrointestinal tract on 

some enteral nutrition. 

Andrews et al:  

…the glutamine-parenteral feed could be reduced by 50% for those on 

enteral nutrition. It was only given for a maximum of 7 days where the 

median ICU stay was more than twice this. 

Grau et al.:  

…average of 5–6 days of glutamine provision was only about half the 

average ICU stay. Any potential benefit to the high-risk long stay ICU 

patients is effectively withdrawn. 

We only make it worse if we delude ourselves into thinking it is straightforward and 

simply a matter of size of the study. 



A multicenter randomized, clinical trial with 

a factorial 2X2 design in 1200 patients. 

Patients will be randomized to receive 

glutamine supplementation or antioxidant 

supplementation (or respective placebo). 

Glutamine will be provided parenterally at a 

dose of 0.35 grams/kg/day. 

Antioxidant supplementation: Selenium 500 

µg i.v. and/or enterally: Selenium 300 µg, 

Beta Carotene 10 mg, Vitamin E 500 mg, 

and Vitamin C 1500 mg. 

 

Outcomes: The primary outcome for this 

study is 28-day mortality. The secondary 

outcomes are duration of stay in ICU, 

adjudicated diagnosis of infection, multiple 

organ dysfunction, duration of mechanical 

ventilation, hospital length of stay, and 

survival and health-related quality of life at 

3 and 6 months. 

www.criticalcarenutrition.com 

http://www.criticalcarenutrition.com/docs/cpg/9.4pnglu_FINAL.pdf


Enzym Celle Stimulation Effekt 

iNOS makrofag Il-1, TNF-α, IFN-γ 

(Th1  cytotoksisk) 

LPS,  

sepsis  

Bakteriedrab, 

vasodilatation 

arginase granulocyt Il-4, Il-6, Il-10, TGF-β 

(Th2  B lymf) 

PGE2 

traume 

Arg mangel 

 T-lymf suppression 

 NO mangel 

Arginine and immunity 
Popovic  et al. Arginine and immunity. J Nutr 2007;137:1681S-1686S 

 



Arginine (with other pharmaconutrients) in surgery 
 Drover et al. J Am Coll Surg 2011;212:385-99. 
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 Drover et al. J Am Coll Surg 2011;212:385-99. 


