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Glutamine as a Conditionally Essential Amino Acid 
 Glutamine is a versatile amino acid and it is the the most abundant in the human body.1

Increase in 
overall pool

Stressed,catabolic state
- Negative glutamine status - 

• Inadequate/good dietary  
	 source (protein)

•	 Sepsis, major surgery, 	
	 trauma, burns

• No complementationB

The Role of Glutamine & Consequences of Depletion

The Role of Glutamine 

Deficit state consequences

(Adapted from Wischmeyer, 2003)
(Adapted from Anderson et al,. 2020)

AA = amino acids
G I  = gastrointestinal 

HSP = Heat Shock Protein

While nutritionally classified as a non-essential amino acid because it can be synthesised endogenously, glutamine is 
considered ‘conditionally essential’ during periods of high metabolic stress, such as sepsis, major surgery, burns, or 
trauma.1

Image A reflects the metabolism of glutamine in a healthy, anabolic state, and Image B reflects the metabolism 
of glutamine in a stressed, catabolic state.2 - 5

A healthy, anabolic state
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• Adequate/good dietary  
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• Complementation
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Supports hepatocyte
glutathione biosynthesis

Regulator of ammonia
metabolism

Glutamine
Role In the 

Body

Major energy source for 
rapidly proliferating cells 

Supports neutrophil killing and
macrophage function

Enhances post-stress HSP expression

Vital for appropriate cytokine 
secretion

Attenuates pathologic 
 pro-inflammatory cytokine  

release following  
endotoxaemia Major source of energy  

(via conversion to glutamate)  
for cardiomyocytes

Protects cardiomyocytes against 
ischaemia-related injury

Enhances post-stress HSP
expression

Major source of energy for
enterocytes

Supports nucleotide
biosynthesis

May protect epithelial cells
against endotoxin/ oxidant

related injury

Enhance post-stress HSP
expression

Major source of energy  
for endothelial cells

May protect epithelial cells
against endotoxin/

oxidant-related injury

Enhances post-stress HSP
expression

Preserves cell  
metabolism following  

endotoxin injury

Acid/base regulation

NH3+ metabolism

Utilisation is 
accelerated to 

support  
ammoniagenesis

KIDNEYS

Muscle 
breakdown

Decrease  
storage

Increased 
glutamine 
released to 
circulation

~25 % 
less Glutamine 

than Anabolic state

~50 % 
less Glutamine  

than Anabolic state Fibroblasts 
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Terminology

Wischmeyer (2019) advocates for distinguishing between ‘complementation’ and ‘supplementation’, recommending 
the term ‘GLN-Complemented’ TPN to clarify that glutamine is added to complete the amino acid profile at physiolo- 
gical levels rather than as a pharmaconutrient at supra-nutritional doses, as was done in high-dose trials.15

Complementation is about filling in the gaps 
to achieve standard daily requirements  

when the main nutritional intake is reduced.

Indicators of Glutamine Deficiency

Circulating plasma glutamine levels are not routinely 
measured in most hospitals. Proxy indicators of  
abnormal glutamine levels can assist with the clinical 
decision on when to provide or withhold glutamine 
supplementation.7 

Dipeptiven
Targeted Glutamine Support in Parenteral Nutrition

When glutamine requirements increase, Dipeptiven elevates standard parenteral 
nutrition by providing a stable source of glutamine.

Administered at 0,3 – 0,5 g N(2)-L‑alanyl‑L‑glutamine/kg body weight/day, Dipeptiven 
supports metabolic needs and is associated with improved clinical outcomes.

Each 100 mL of Dipeptiven provides:
20 g alanyl‑glutamine dipeptide
Equivalent to 13,46 g glutamine.

Type of patients that may experience a Glutamine Deficiency

ICU 
patients7,11

Surgical
patients12

Trauma
patients13

Burns 
patients14

Septic 
patients7

Plasma glutamine level at 
ICU admission8

Plasma glutamine9 Plasma glutamine 
concentration10

< 0.42 mmol/L (n = 25) < 0,42 mmol/L
≥ 0.42 mmol/L (n = 55) > 0,42 mmol/L

Patients stratified by 
glutamine level (n)

Hospital mortality 
rate (p=0.01)
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Patients with plasma glutamine levels above 0,42 mmol/L have a better chance of survival compared with patients 
with low plasma glutamine concentrations.8 - 10

Glutamine Deficiency

Glutamine Aberration & Clinical Outcome
Plasma Glutamine Levels in ICU

Nearly two-thirds of all critically ill medical and surgical subjects admitted to ICU have low plasma  
glutamine levels on admission to ICU (Observed in three South African ICU’s).7 

THE RIGHT PATIENT THE RIGHT DOSE

May help identify ICU patients at highest risk for glutamine deficiency

Significant indicators of low glutamine levels

Infective / inflammatory markers: 
• Elevated CRP > 87,95 mg/L 

• Low serum albumin

COMPLEMENTATION

REPLETION
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Normal Plasma Levels (400 – 700 µmol/L)15

Supplementation aims to provide nutrients at higher 
doses, often with a specific therapeutic goal in mind.  
This goes beyond simply meeting daily requirements  

or correcting deficiencies.

(Adapted from Blaauw et al., 2019)

SUPPLEMENTATION

Elevated Glutamine Levels
• 14 % of patients admitted to ICU had elevated plasma glutamine levels (>0,7 mmol/L).7

• Elevated plasma levels are associated with increased mortality and are highest in liver failure patients.7

Disease severity scores: 
• Elevated APACHE II 

• Elevated SOFA

Repletion is used when deficiency or losses are identified, 
and the administration aims at restoring a normal status,  

and only restoring gaps.

Correcting a deficiency may be required for certain patient populations, however the aim is never to 
exceed normal plasma levels



Potential Mechanisms for Glutamine’s Beneficial 
Effects in ICU Patients5

Summary

Glutamine Provision

Enterocyte 
substrate

Maintenance 
of gut barrier

Reduced 
translocation 

of enteric 
bacteria / 

endotoxins

Elimination 
of bacterial /

fungal 
pathogens

Maintenance 
of immune 

function

Cellular 
energy level 
preserved

(hATP 
content)

Precursor for
nucleotide 

biosynthesis

Lymphocyte
substrate

Preservation 
of metabolic 

function

Glutathione
synthesis

Antioxidative 
action

(glutathione 
is a major 

cellular 
antioxidant)

Anti-
inflammatory  

action
(Attenuation 

of NO 
formation)

NF-kB

Hexosamine
synthesis

Enhanced 
heat-shock

protein

Inflammatory 
cytokine

attenuation

(Adapted from Wischmeyer 2003)

Glutamine Provision 
Mode of action2

The underlying mechanism of the beneficial effects of the provision of glutamine in patients with 
severe illness might be due to a variety of mechanisms. These include5

The support 
of the 

mucosa

Support  
of the immune 

system 

The hepatic 
biosynthesis of 

glutathione

THE RIGHT RESULT

Decreased hospital 
mortality risk

Decreased infectious 
complications

Decreased length 
of hospital stay

Cost 
benefit

Improved glucose 
homeostasis

The patient populations that benefit from receiving intravenous glutamine supplemented parenteral nutrition include:

Critically ill patients	

Abdominal surgical patients	

Acute pancreatitis patients 

Burns patients

Trauma patients 

17	

23

17  

20,21

23

24

17

20 - 22

23

18	

21,22

23

19

25

i

ATP: adenosine triphosphate
NF-kB: nuclear transcription factor kB
NO: nitric oxide

IV Glutamine Dose Body Weight

40
45
50
55
60
65
70
75 
80
85
90
95
100
110
120

min (g)(kg) max (g)

8
9
10
11
12
13
14
15
16
17
18
19
20
22
24

14
15
17
19
20
22
24
26
27
29
31
32
34
37
41

IV Glutamine Dose  
provided at 0,2 - 0,34 g/kg/day 

A Meta-Analysis17 in critically ill patients  
confirms that when patients are provided with 
intravenous glutamine according to guidelines 

there are benefits in terms of:

Decreased hospital mortality risk  
by 45 %

Reduced LOS* in ICU by 1,61 days  
and hospital by 2,3 days

30 % Reduction in infectious  
complication risk

Reduced duration of mechanical  
ventilation by 1,56 days

*Length of stay

RIGHT PATIENT  RIGHT DOSE  RIGHT RESULT

Benefits of Glutamine Provision

ICU patients17

Burns patients14,24

Surgical patients20 - 22

Trauma patients13,25

IV Glutamine Dose  
provided at 0,2 - 0,34 g/kg/day 

The patient populations that benefit from  
receiving intravenous glutamine-complemented 

parenteral nutrition include:

*Remember to check the quantity of glutamine in
your parenteral nutrition bag if applicable.
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