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Recent interest in nutritional research in the critically ill
patient has focused on key nutrients which, when ingested
in excess of daily requirements, can modulate immune,
metabolic and inflammatory processes. Of these nutrients,
glutamine holds considerable potential to be the first to
play a key role in the management of patients with critical
illness.

Glutamine, a non-essential amino acid, occupies a
central role in many metabolic pathways. It comprises
more than 50 per cent of the body’s free amino acid pool
and is a precursor for synthesis of nucleic acids and glu-
tathione. Glutamine is a ‘nitrogen shuttle’ between tissues
and a fuel for enterocytes, colonocytes, lymphocytes and
proliferating cells'. The function of the gut is impaired in
patients with glutamine deficiency, particularly because of
the loss of protection against the translocation of bacteria
and/or endotoxin from the gut lumen into the portal
circulation. In hypercatabolic states (stress, sepsis and
trauma) plasma and intracellular glutamine concentrations
fall. These decreases have been shown to be of prognostic
value and correlate with patient survival.

In view of its central role, the effects of glutamine sup-
plementation have been examined #n vivo in patients with a
variety of diseases. Beneficial effects have occurred in terms
of maintenance of protein synthesis, a reduction in loss of
body nitrogen following trauma, enhanced intracellular
glutamine levels and stimulation of immune function®.
Such metabolic and immunological benefits are encour-
aging and can be achieved by either enteral or parenteral
administration, but at least 5 days of supplementation
appears to be necessary. However, it is the effect of
glutamine supplementation on clinical outcome that is
important to the patient. In this era of evidence-based
medicine, it must be asked what glutamine supplementa-
tion actually achieves in terms of hard clinical endpoints.

The ability of supplementation to prevent infectious
complications and reduce hospital stay has been examined.
In one study 28 patients undergoing elective operation for
colorectal cancer received either glutamine-supplemented
total parenteral nutrition (TPN) or isonitrogenous iso-
caloric TPN for 5 days after operation®. Patients receiving
glutamine had a 29 per cent reductdon in hospital stay.
Looking critically at this study, however, it might be asked

999 Blackwell Science Ltd

whether a mean stay of 22 days in the control group could
be regarded as usual practice, particularly as no major
complications occurred. Furthermore, the surgeon
decided the time of discharge, criteria for which were not
clearly defined, and factors: that determined discharge
included nursing consideratigns.

In a second study, 72 patients with multiple trauma
(Injury Severity Score of 20 or more) received either
glutamine-supplemented enteéral nutrition or a diet with
the same nitrogen and calorie content®. Again, glutamine
supplementation was benefi¢ial and there was a lower
incidence of pneumonia in the 60 patients who received
nutrition for at least 5 days (17 versws 45 per cent);
bacteraemia and sepsis were :also reduced. However, the
duration of hospital stay was increased for glutamine-
supplemented patients (P not significant) and the
mortality rate was the same in both groups. In contrast, a
further study showed a beneficial effect on mortality rate
in patients with multiple organ failure who received par-
enteral glutamine supplementation. Although death was
the endpoint of this study, this was at a time point of
6 months, and in the convalescent period factors other
than glutamine may have been important’.

The effect of glutamine in reducing infectious compli-
cations has also been examined in patients undergoing
bone marrow transplantation®. Parenteral glutamine
administration reduced both infectious complications and
hospital stay by 20 per cent in 42 patients with haemato-
logical malignancy undergoing such transplantation. This
effect of reducing hospital stay was confirmed in a smaller
study of bone marrow transplantation’. However, in the
latter study two patients in the glutamine group were
excluded from the analysis, one dying from sepsis after
86 days in the intensive therapy unit and another from
multiple organ failure after 10 days. Furthermore,
although there was a trend towards a reduction in infec-
tious complications, this was not statistically significant’.

The ability of glutamine supplementation to improve
absorption in the gastrointestinal tract has also been
examined. In an uncontrolled trial involving patients with
short bowel sg;ndrome, intestinal function and absorption
of nutrients were improved substantially by the adminis-
tration of a combination of oral glutamine, growth
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hormone and a high-carbohydrate low-fat diet®. The
rationale for using this combination was that growth
hormone stimulates intestinal growth and the uptake of
nutrients across the intestinal wall, and thus the modified
diet allows maximal absorption of nutrients. Beneficial
clinical effects occurred only when all three agents were
given together. When a randomized controlled trial was
carried out to investigate these effects further, the results
were disappointing. In a small double-blind randomized
placebo-controlled crossover study of eight patients with
short bowel syndrome, the glutamine-hormone-diet
combination resulted in only a modest increase in
electrolyte absorption and delayed gastric emptying; there
were no improvements in small bowel morphology, stool
losses or absorption of macronutrients®.

Glutamine supplementation may also play a role in
protecting the gastrointestinal tract against chemotherapy-
induced toxicity. Initial uncontrolled studies suggested
that glutamine might reduce the severity of chemotherapy-
induced stomatitis. A randomized controlled trial subse-
quently confirmed this beneficial effect of oral glutamine
supplementation in lessening the severity and reducing the
duration of stomatitis occurring during chemotherapy'’.

So what can be drawn from the studies that have
addressed clinically important endpoints? It seems that
glutamine does indeed reduce the risk of patients devel-
oping infectious complications after surgery and trauma,
and it improves chemotherapy-induced stomatitis. How-
ever, whether these effects translate into a reduction in
hospital stay and mortality rate remains unclear, and the
role of glutamine and hormone combinations in the
treatment of short bowel syndrome is also still unproven.
Nevertheless, given the potential benefits outlined above,
well designed clinical trials with clearly defined endpoints
and adequate statistical power are urgently needed if the
place of glutamine in clinical practice is to be confirmed.
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