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Abstract
The objective of the study is to evaluate if the administration of glutamine in parenteral nutrition (PN) solution
reduces the need for antibiotics, the risk of liver disease
and the duration of hospital stay in bone marrow transplantation.
Material and methods: Retrospective observational
study in 68 adult patients undergoing a bone marrow
transplantation who required PN for mucositis. Of these
patients, 40 were given PN with 2,063 ± 294 kcal/day and
98.6 ± 13.9 g of amino acids/day, supplemented with Lglutamine (13.5-27 g/day), and 28 were given isocaloric
(1,966 ± 307 kcal/day) and isonitrogenated (92 ± 16.3 g of
amino acids/day) PN with standard glutamine-free amino
acid solution. Antibiotic consumption and duration of
hospital stay were analysed. Of the total cohort, hepatic
profile was studied at the beginning and on day 7 of PN in
50 patients without liver disease at the start of PN.
Results: There were no differences between both
groups with regard to total number and duration of
antibiotics prescribed or hospital stay. Of the 50 patients
without hepatic alterations at the beginning of PN, 2
patients in the control group and 5 in the glutamine group
developed a hepatic profile compatible with liver disease
secondary to PN. Comparing both groups, there were no
differences in hepatic enzyme values.
Conclusions: Supplementation with PN glutamine does
not improve the variables studied, but the actual clinical
use of glutamine in this haematological treatment should
be studied further and its potential advantages identified.
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NUTRICIÓN PARENTERAL SUPLEMENTADA
CON GLUTAMINA EN PACIENTES SOMETIDO
A TRASPLANTE DE MÉDULA ÓSEA
Resumen
El objetivo del estudio es determinar si la administración de glutamina en la solución de nutrición parenteral
(NP) disminuye la necesidad de antibióticos, el riesgo de
hepatopatía y la duración de la estancia hospitalaria en
trasplante de células hematológicas.
Material y método: Estudio observacional retrospectivo, con 68 pacientes adultos sometidos a trasplante de
células hematológicas, que precisaron NP por mucositis.
De ellos, 40 pacientes recibieron NP con 2.063 ± 294
kcal/día y 98,6 ± 13,9 g de aminoácidos/día, suplementada
con L-glutamina (13,5-27 g/día) y 28 recibieron una NP
isocalórica (1.966 ± 307 kcal/día) e isonitrogenada (92 ±
16,3 g de aminoácidos/día) con solución de aminoácidos
estándar libre de glutamina. Se analizó el consumo de
antibióticos y la duración de la estancia hospitalaria. De
la cohorte total, en 50 pacientes sin hepatopatía al inicio
de la NP se estudió el perfil hepático al inicio y en el día 7
de la NP.
Resultados: No hubo diferencias entre ambos grupos
respecto al número total y duración de antibióticos prescritos, ni en estancia hospitalaria. De los 50 pacientes sin
alteraciones hepáticas al inicio de la NP, 2 pacientes en el
grupo control y 5 en el grupo glutamina desarrollaron un
perfil hepático compatible con hepatopatía secundaria a
NP. Comparando ambos grupos no hubo diferencias en
los valores de enzimas hepáticas.
Conclusiones: La suplementación con glutamina de NP
no mejora las variables estudiadas, pero se debe continuar investigando el uso clínico real de glutamina en este
tratamiento hematológico, identificando sus potenciales
ventajas.
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Introduction
Bone marrow transplantation is currently regarded as a
potentially curative treatment of different haematological
diseases and some solid tumours. Its prognosis has
improved in recent years, particularly due to the progress
made in the management of infectious complications and
in immunosuppression. However, it is not a risk-free
therapy. The adverse effects of the different drugs used
and total body irradiation, together with the complications specific to the transplantation (graft versus host disease and veno-occlusive disease) are compounded by the
lesion on the fast-replication cells. The cells of the
immunological system and the gastrointestinal tract
belong to this group.1,2 On the one hand, bone marrow
aplasia is induced, with the risk of infection. On the other
hand, digestive integrity is affected, with alteration of
oral intake capacity and nutrient absorption. Both factors
may compromise the patient’s nutritional status.3,4
Glutamine is the most abundant free amino acid in the
human body. Not only does it act as a precursor of protein
synthesis, it is also an intermediary in a large number of
metabolic pathways. It is a substrate for the renal synthesis of ammonium, and therefore it is involved in the regulation of the acid-base equilibrium. Moreover, it behaves
as a source of energy for cells with a high replication rate,
such as the intestinal mucosa cells.6-8.
Since patients undergoing bone marrow transplantation frequently require artificial nutrition due to the
presence of mucositis, the use of glutamine has been
tested, either enterally or parenterally, in the treatment
of these patients.
The objective of our study was to evaluate whether
the administration of glutamine in parenteral nutrition
(PN) reduces the need for antibiotic treatment, the risk
of liver disease and the hospital stay of patients undergoing bone marrow transplantation.9
Material and methods
A longitudinal retrospective observational study
was performed, including all adults patients undergo-

ing a bone marrow transplantation who required PN for
mucositis between January 2006 and January 2008 in
our hospital. Of these patients, 28 were given PN with a
standard glutamine-free solution of amino acids (control group) and 40 patients were given isocaloric and
isonitrogenated PN supplemented with L-glutamine
(13.5-27 g/day) (glutamine group). Age, gender, body
weight and the composition of the PN were similar in
both groups (table I). We analysed consumption of
antibiotics per patient and the number of days over
which the patients needed treatment with antibiotics,
recorded in the data base of the single-dose dispensing
programme. Moreover, the presence of liver disease
was studied in the first and seventh day of treatment
with PN by means of the hepatic profile obtained from
fasting peripheral blood. Liver disease secondary to
PN was regarded as the presence of hepatic enzymes at
least twice the laboratory’s reference value, after ruling
out another cause of liver disease. Finally, the duration
of the hospital stay was also analysed.
Of the 68 patients studied, 50 did not present liver
disease on the first day of the treatment with PN: 46%
were women and 54% men. 36% (n = 18) of these
patients were given a standard solution of amino acids,
and 64% (n = 32) received a solution enriched with glutamine dipeptide. The groups were similar in age, gender, body weight and PN composition (table II).
Descriptive statistics, comparison of means for normally distributed quantitative variables and chi square for
categorical variables were used for the statistical study. A
probability of 95% was regarded as significant.
Results
No differences were found between the glutamine
group and the control group with regard to total antibiotics prescribed, the number of days with at least one
antibiotic or the number of antibiotics-day. The duration of the PN and hospital stay was similar in both
groups (table III).
Of the 50 patients that did not present liver disease at
the beginning of treatment with PN, 2 patients in the

Table I
Characteristics of the 68 patients that required parenteral nutrition (PN) for mucositis secondary
to bone marrow transplantation
Control
n = 28

GL-Supplemented
n = 40

p value

Age (years)

52.1 ± 13.0

47.4 ± 15.3

p = 0.736

Gender (%)
Men
Women

43.3
57.7

60
40

p = 0.143

Variable

Body weight (kg)
Energy PN (kcal/day)
Amino Acids PN (g/day)

50

68 ± 5

69 ± 7

p = 0.243

1,966 ± 307

2,063 ± 294

p = 0.196

90.6 ± 18.2

98.5 ± 13.6

p = 0.089
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Table II
Characteristics of the 50 patients undergoing a bone marrow transplantation that did not present liver disease
at the beginning of parenteral nutrition (PN)
Control
n = 18

GL-Supplemented
n = 32

p value

Age (years)

49.0 ± 13.9

47.4 ± 15.5

p = 0.736

Gender (%)
Men
Women

47.2
52.8

51.5
48.5

p = 0.221

64 ± 10

p = 0.301

Variable

Body weight (kg)
Energy PN (kcal/day)
Amino Acids PN (g/day)

67 ± 7
1,952 ± 342

2,070 ± 293

p = 0.196

92 ± 16.3

98.6 ± 13.9

p = 0.076

Table III
Differences between the control group and the glutamine-supplemented group regarding the need for antibiotics,
duration of antibiotherapy and hospital stay
Variable

Control
n = 28

GL-Supplemented
n = 40

p value

No. antibiotics (n)

7.1 ± 2.3

6.4 ± 1.8

p = 0.253

No. days (n)
No. antibiotics-day (n)
Hospital stay (days)

29.5 ± 18.2

26.4 ± 6.8

p = 0.476

125.7 ± 102.1

101.2 ± 28.4

p = 0.310

30 ± 18

27 ± 7

p = 0.210

control group (11.1%) and 5 in the glutamine group
(15.6%) presented a hepatic profile compatible with
liver disease secondary to PN during treatment. GOT,
GPT, GGT enzymes and alkaline phosphatase and
bilirubin were analysed. Comparing both groups, no
significant differences were found in hepatic profile
(table IV) or the duration of the PN (9.3 ± 5.1 vs 9.0 ±
3.9 days, respectively).
Discussion
Glutamine is a very abundant amino acid in our
body. It has traditionally been regarded as a non-essential amino acid because it can be synthesised from glutamate by the action of glutamate synthetase. It has
been confirmed that the needs of this amino acid are
augmented in catabolic statuses. A reduction in the levels of plasma glutamine in critical patient has been
described. Moreover, the presence of low plasma concentrations correlates inversely with prognosis.10
Glutamine is a fundamental substrate in many metabolic processes, such as the inter-organ transfer of
nitrogen, the transport of carbon, the synthesis of
nucleic acids and proteins, gluconeogenesis and homeostasis of acid-base equilibrium. Similarly, it is an
important source of energy for the intestinal mucosa
cells, and other cells with a high rate of replication,
such as the immune system cells.11

Parenteral nutrition with glutamine
for bone marrow transplant

Traditionally, PN solutions do not contain glutamine. The intravenous administration of amino acids
presents two fundamental problems. The first one is its
low water solubility, which is only 36 g/l at 20º C. The
second one is its low chemical stability in an aqueous
solution at 22-24º C. These problems have led to the
development of two glutamine dipeptides of greater
solubility and chemical stability: L-alanyl-L-glutamine and L-glycyl-L-glutamine. It has been demonstrated that PN solutions supplemented with glutamine
improve nitrogen balance12,13 and reduce muscular loss
of this substance during stress.14
The administration of glutamine in patients undergoing bone marrow transplantation and receiving high
doses of chemotherapy, be it as free amino acid or
dipeptide, given enterally or parenterally, has been
studied in different works. The studies performed to
date have demonstrated, first of all, the safety of parenteral administration, and secondly that it has several
beneficial effects versus standard PN solutions. The
beneficial effects described include a significant reduction in hospital stay (between 6 to 8 days’ difference
according to some studies),15 in days with diarrhoeaiii5,
in hospital costs,15 in the number of positive blood cultures,16 the number of infections,16 net urine nitrogen
loss over 7 days,16 the urine excretion of 3-methylhistidine,16 total body water17 and extracellular liquid
expansion,16 among others. A significant improvement
has also been observed in the circulating lymphocyte
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Table IV
Biochemical parameters at the start and on day 7 of the parenteral nutrition (PN) of the 50 patients that did not present
liver disease at the beginning of the study
Parameter

Control
Day = 1

GL-Supplemented
Day = 1

p value

Control
Day = 7

GL-Supplemented
Day = 7

p value

Bilirubin (mg/dl)

0.1 ± 0.7

0.1 ± 0.4

0.809

0.6 ± 0.5

0.5 ± 0.3

0.378

GOT (IU/L)

14 ± 44

14 ± 32

0.956

29 ± 44

34 ± 32

0.663

GPT (U/L)

33 ± 109

41 ± 107

0.788

56 ± 106

70 ± 111

0.656

GGT (U/L)

68 ± 111

98 ± 138

0.444

107 ± 107

149 ± 151

0.307

AP (U/L)

53 ± 52

74 ± 78

0.313

147 ± 48

175 ± 91

0.239

recovery time: total circulating lymphocytes, T lymphocytes, helper T cells (CD4) and suppressor T cells
(CD8)17 and the score on mood scales.15 Moreover, a
metaanalysis was published in 2002 which demonstrated that the administration of glutamine reduces the
duration of hospital stay.16 However, another study
showed no significant differences in the incidence of
positive cultures, in the incidence of infections and
mortality between the control group and the glutaminesupplemented group.17 Moreover, Pytlik et al.18 found
clearly deleterious effects with the supplementation of
PN with glutamine. They observed more severe oral
mucositis (p = 0.04), longer duration of the treatment
with opioids (p = 0.03), longer duration of hospital stay
(p = 0.06), greater mortality (p = 0.05) and greater economic cost (p = 0.002). However, other papers did not
confirm a worsening of the incidence and/or the severity of the mucositis.16,17. The cause of the controversy in
the results obtained in the different studies may be due
to the heterogeneity of the population studied.15
In our study we found no significant differences in
the need for treatment with antibiotics, the number of
days over which patients needed treatment with antibiotics, the incidence of liver disease or the duration of
the need for PN or the hospital stay of the patients
undergoing bone marrow transplantation. A study with
a greater number of patients may give a different result.
In conclusion, a retrospective analysis of routine
clinical practice finds no additional advantages to the
supplementation of PN with glutamine regarding the
use of antibiotics, duration of the use of PN and hospital stay, as well as the development of liver disease secondary to PN. The reasons for the discrepancy with
other authors may be due to differences in patient
types, the doses of glutamine used, as well as the randomisation and intensity of the clinical and analytical
monitoring. However, it will be interesting to verify
whether future studies on the clinical use of supplementation with glutamine endorse the absence of clinical impact observed in our study.
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