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Three years after the REDOXS study: What we have learned in the 
use of glutamine in ICU patients? 
Alberto Leguina-Ruzzi, Marcial Cariqueo, Ricardo Gálvez 

Abstract 
Critical illness has been associated with gluta-
mine (Gln) plasma levels depletion and its sup-
plementation is related with better outcomes. In 
2013 the Reducing Deaths due to Oxidative 
Stress (REDOXS) study, showed that the sup-
plementation of Gln to total parenteral nutri-
tion was associated with higher mortality with-
out conferring beneficial effects. These conclu-
sions had a high impact in the clinical field:  two 
of the main guidelines downgraded its recom-
mendation. However, recent studies are answer-  
. 

ing questions regarding the safety use of this 
amino acid use and even suggesting new poten-
tial beneficial effects. 
It is important to understand the main lessons 
learned of the REDOXS study related to the 
correct use of Gln intra venous and do not rule 
out its use for the intensive care unit patients. 
The scientific community is actively working in 
the field and we expect to have more evidence to 
guide the correct of this amino acid in parenter-
al nutrition. 
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Gln (glutamine) is a conditionally essential amino 
acid  (AA) (1) that has been widely used for dec-
ades as supplement to total parenteral nutrition 
(TPN) in the critical care patients. (2) In them, it 
has been described a considerable plasmatic levels 
depletion related to the hypercatabolic conditions. 
(3) Several molecular targets explain its beneficial 
effects, improving the outcome of these patients. 
(4) 
During critical illness Gln plasma levels decrease 
and this deficiency has been associated with in-
creased mortality in several trials. Therefore, the 
rational to supplement critical care patients with 
Gln has been emphasized. In 2002 Goether et al. 
showed improve the six-month survival in patients 
with at least 9 days of parenteral Gln supplementa-
tion. (5) 
In 2013 the Reducing Deaths due to Oxidative 
Stress (REDOXS) study, the largest trial to date, 
showed that the supplementation of Gln was asso-           
. 

ciated with higher mortality and no beneficial ef-
fects were seen. The study used a combined enteral 
and intravenous (IV) Gln supplementation in high-
er doses than the recommended by the clinical 
guidelines, also the heterogeneous enrollment in-
cluded patients that fulfilled contraindication crite-
ria for its supplementation. 
In the interventional set they supplemented Gln 
enteral 30 g/day plus parenteral 15 g/day giving 
around 1 g/kg/day, doses way higher than the clas-
sically recommended by the clinical guidelines of 
the date. (6) 
The REDOXS study was an investigation into the 
clinical effects of alanyl-glutamine dipeptide, as a 
synthetic drug. Nevertheless, the study did not 
make it clear that at these pharmacological/supra-
physiological dosages there are no published tox-
icity or safety data in animals or humans, that in-
ternational regulatory authorities would have re-
viewed and approved for clinical use. 
Interestingly, one year later the authors reported a 
post hoc analysis of this study concluding that an 
early provision of high-dose was not beneficial and 
may be associated with increased mortality in criti-
cally ill patients with multiorgan failure that in-
cluded renal dysfunction upon study enrollment. 
(7) Attention needs to be drawn to this very im-
portant point: a possible explanation of the incor-
poration of these patients might be based on early 
studies that showed improvement in outcomes for 
renal failure patients that received Gln. (8-10) 
These conclusions had a high impact not only in 
the pharmaceutical industry but also in the  clinical    
. 
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practice: two of the most important guidelines 
changed dramatically the recommendation of use 
of Gln. First, in 2015 the Canadian Clinical Prac-
tice Guidelines downgraded the Gln supplementa-
tion based on the REDOXS results and a series of 
studies that do not justify this change. (11) In 
2016, following the same trend, the American So-
ciety for Parenteral and Enteral Nutrition (ASPEN) 
also downgraded its IV use, primarily based on the 
controversial conclusion published two years be-
fore. (12) 
Even when these important guidelines almost elim-
inated the use of this AA as a supplement for TPN, 
the research in the Gln field has experienced im-
portant advances in terms of new clinical data. 
These studies are showing important findings that 
support the use of Gln. 
Pérez-Bárcena et al (13) in 2014 showed that low 
doses of Gln IV for 5 days did not show beneficial 
effects to the intensive care unit (ICU) patients 
without causing any derogative effect. However, 
plasmatic Gln measurement in the patients showed 
that those with lower levels presented a worse out-
come (mortality, length of stay, and infections) in 
which a supplementation with higher doses might 
be necessary. Lately, Ziegler TR et al also demon-
strated the Gln safeness in 50 adults after gastroin-
testinal, vascular, or cardiac surgery requiring TPN 
and ICU care and without alterations in clinical 
outcomes. (14) 
In the same year, Grintescu et al (15) showed that 
Gln supplementation in trauma patients reduced 
hyperglycemic episodes and improved insulin re-
sponse. The conclusions suggested a role for Gln 
as an insulin sensitizer explained by the pathways 
in the beta pancreatic cells involving intracellular 
calcium influxes. (4) These clinical observations 
had been previously suggested by Déchelotte P et 
al. (16) and Bakalar B et al (17) in patients admit-
ted for multiple trauma complicated surgery or 
pancreatitis. However, not fully associated with the 
molecular mechanism currently known. 
More recently, Helling et al (18) evidenced the 
association between liver failure and high plasma 
Gln levels, a condition not fully reported before 
that sustains the importance of consider the hepatic 
dysfunction as a main contraindication parameter 
for Gln supplementation. Importantly, we might 
speculate this conditions for the contradictory high 
plasma values of the small sub-group reported in 
the REDOXS study prior to dipeptide supplemen-
tation. 
It is crucial to understand that the REDOXS study 
gave us important lessons about how not to use the 
Gln, more than “throwing the baby out with the             
. 

bathwater”, as Wischmeyer eloquently described: 
(19) the dose has to be appropriate with a balanced 
mixture with other AA and it is contraindicated to 
patients with hepatic and/or renal failure. Still, a 
recent systematic review by the author concluded 
that parenteral Gln supplementation given in con-
junction with nutrition support continues to be as-
sociated with a significant reduction in hospital 
mortality and hospital length of stay (LOS). Paren-
teral Gln supplementation as a component of nutri-
tion support should continue to be considered to 
improve outcomes in critically ill patients. (20) 
Interestingly, other authors have also evaluated 
possible explanations for the findings reported by 
the REDOXS concluding that “high-dose parenter-
al glutamine (>0.5 g/kg/day) should be avoided 
during the early stages of critical illness in patients 
with multiple organ failure or ongoing shock re-
quiring vasopressor support” among other relevant 
observations. (21) 
Our point of view in this matter is that the RE-
DOXS has to be read critically, understanding the 
particular scope of patients enrolled and the heter-
ogeneous interventional setting selected by the au-
thors and dose. 
The poorly designed protocol and the fact that the 
REDOXS results are irrelevant to routine supple-
mentation of glutamine for the critically ill caused 
misunderstood and reluctance on the medical 
community. 
New large, multicenter, prospective randomized 
clinical trials are needed to confirm the beneficial 
effects of Gln in the mortality, LOS and infections 
rates as main clinical outcomes highly relevant in 
the critical care unit. However, it is important to 
highlight that the research on the Gln field has giv-
en important steps in the years after the REDOXS, 
not only answering and reinforcing basic questions 
such as the glutamine plasmatic levels in ICU pa-
tients and its safe use as supplement to TPN, but 
also showing new promising beneficial effects that 
open a whole new perspective for further research 
and use. 
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