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Abstract

The objective of the study is to evaluate if the adminis-
tration 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 trans-
plantation.

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 L-
glutamine (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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NUTRICION PARENTERAL SUPLEMENTADA
CON GLUTAMINA EN PACIENTES SOMETIDO
A TRASPLANTE DE MEDULA OSEA

Resumen

El objetivo del estudio es determinar si la administra-
cion de glutamina en la solucion de nutricion parenteral
(NP) disminuye la necesidad de antibioticos, el riesgo de
hepatopatia y la duracion de la estancia hospitalaria en
trasplante de células hematoldgicas.

Material y método: Estudio observacional retrospec-
tivo, con 68 pacientes adultos sometidos a trasplante de
células hematoldgicas, que precisaron NP por mucositis.
De ellos, 40 pacientes recibieron NP con 2.063 + 294
kcal/dia 'y 98,6 + 13,9 g de aminoacidos/dia, suplementada
con L-glutamina (13,5-27 g/dia) y 28 recibieron una NP
isocalorica (1.966 = 307 kcal/dia) e isonitrogenada (92 +
16,3 g de aminoacidos/dia) con solucién de aminoacidos
estandar libre de glutamina. Se analiz6 el consumo de
antibiéticos y la duracion de la estancia hospitalaria. De
la cohorte total, en 50 pacientes sin hepatopatia al inicio
de la NP se estudio el perfil hepatico al inicio y en el dia 7
dela NP.

Resultados: No hubo diferencias entre ambos grupos
respecto al niimero total y duracion de antibioticos pres-
critos, ni en estancia hospitalaria. De los 50 pacientes sin
alteraciones hepaticas al inicio de la NP, 2 pacientes en el
grupo control y 5 en el grupo glutamina desarrollaron un
perfil hepatico compatible con hepatopatia secundaria a
NP. Comparando ambos grupos no hubo diferencias en
los valores de enzimas hepaticas.

Conclusiones: La suplementacion con glutamina de NP
no mejora las variables estudiadas, pero se debe conti-
nuar investigando el uso clinico real de glutamina en este
tratamiento hematolégico, 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 complica-
tions specific to the transplantation (graft versus host dis-
ease 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.'? 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.>*

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 synthe-
sis of ammonium, and therefore it is involved in the regu-
lation 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.**.

Since patients undergoing bone marrow transplanta-
tion 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 under-
going bone marrow transplantation.’

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 (con-
trol 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 glu-
tamine dipeptide. The groups were similar in age, gen-
der, body weight and PN composition (table II).

Descriptive statistics, comparison of means for nor-
mally 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 antibi-
otics prescribed, the number of days with at least one
antibiotic or the number of antibiotics-day. The dura-
tion 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 GL-Suppl ted

Variable nog ;?g Iflp i ngen ¢ p value
Age (years) 52.1+£13.0 474+15.3 p=0.736
Gender (%)

Men 433 60 p=0.143

Women 57.7 40
Body weight (kg) 68+5 69+7 p=0.243
Energy PN (kcal/day) 1,966 + 307 2,063 £294 p=0.196
Amino Acids PN (g/day) 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)

i Control GL-Supplemented

Variable n=18 n=32 p value
Age (years) 49.0+£13.9 474155 p=0.736
Gender (%)

Men 47.2 51.5 p=0.221

Women 52.8 48.5
Body weight (kg) 677 64+ 10 p=0.301
Energy PN (kcal/day) 1,952 +£342 2,070 £293 p=0.196
Amino Acids PN (g/day) 92+16.3 98.6+13.9 p=0.076

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

. Control GL-Supplemented
Variable 0 =28 npz 40 p value
No. antibiotics (n) 7.1+£23 6.4+1.8 p=0.253
No. days (n) 29.5+18.2 264+6.8 p=0.476
No. antibiotics-day (n) 125.7£102.1 101.2+£28.4 p=0.310
Hospital stay (days) 30£18 277 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-essen-
tial amino acid because it can be synthesised from glu-
tamate 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 lev-
els of plasma glutamine in critical patient has been
described. Moreover, the presence of low plasma con-
centrations correlates inversely with prognosis.'°

Glutamine is a fundamental substrate in many meta-
bolic processes, such as the inter-organ transfer of
nitrogen, the transport of carbon, the synthesis of
nucleic acids and proteins, gluconeogenesis and home-
ostasis 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."!

Traditionally, PN solutions do not contain gluta-
mine. 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 20° C. The
second one is its low chemical stability in an aqueous
solution at 22-24° C. These problems have led to the
development of two glutamine dipeptides of greater
solubility and chemical stability: L-alanyl-L-gluta-
mine and L-glycyl-L-glutamine. It has been demon-
strated that PN solutions supplemented with glutamine
improve nitrogen balance'>"* and reduce muscular loss
of this substance during stress.'*

The administration of glutamine in patients under-
going 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 par-
enteral administration, and secondly that it has several
beneficial effects versus standard PN solutions. The
beneficial effects described include a significant reduc-
tion in hospital stay (between 6 to 8 days’ difference
according to some studies),' in days with diarrhoea'®,
in hospital costs,' in the number of positive blood cul-
tures,'¢ the number of infections,'® net urine nitrogen
loss over 7 days,' the urine excretion of 3-methylhisti-
dine,' total body water'” and extracellular liquid
expansion,'* among others. A significant improvement
has also been observed in the circulating lymphocyte

Parenteral nutrition with glutamine
for bone marrow transplant
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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 GL-Supplemented value Control GL-Supplemented value
Day =1 Day =1 P Day =7 Day =7 p
Bilirubin (mg/dl) 0.1+£0.7 0.1+£04 0.809 0.6+0.5 0.5+£0.3 0.378
GOT (IU/L) 14 +44 1432 0.956 29+44 34+32 0.663
GPT (U/L) 33+£109 41107 0.788 56 £ 106 70111 0.656
GGT (U/L) 68+ 111 98 £ 138 0.444 107 £107 149 £ 151 0.307
AP (U/L) 5352 7478 0.313 147 £48 175+91 0.239
recovery time: total circu]ating ]ymphocytes’ T lym_ 2. McDiarmid S. Nutritional Supp?rt of the patient receiving high-
phocytes, helper T cells (CD4) and suppressor T cells ]‘i]"se t]h;(r)%pzy ;’Vzltlll(l)lze“l‘;‘“’po‘enc stem cell support. Can Oncol
urs ;128 -15.
(CD8§)"” anq the score O'H moqd scales.!” MOI‘COVCI‘, a 3. Papadopoulou A, Lloyd DR, Williams MD, Darbyshire PJ,
metaanalysis was published in 2002 which demon- Booth IW. Gastrointestinal and nutritional sequelae of bone
strated that the administration of glutamine reduces the marrow transplantation. Arch Dis Child 1996; 75: 208-213.
duration of hospital stay.'® However, another study 4. Klein S, Koretz RL. Nutrition Support in Patients with cancer:
L . . .. What do the data really show? NCP 1994; 9: 91-100.
showed no significant differences in the incidence of 5. Ziegler TR, Young LS, Benfell K, Scheltinga M, Hortos K, Bye
positive cultures, in the incidence of infections and R, Morrow FD, Jacobs DO, Smith R, Antin JH et al. Clinical and
mortality between the control group and the glutamine- metabolic efficacy of glutamine- supplemented parenteral nutri-
supplemented group."” Moreover, Pytlik et al." found El‘?ndaﬁer boﬁeénalzoWA“"‘n]SPlam}'f“/;iflni 9‘“9;3111‘112‘%1221@‘18 double-
clearly deleterious effects with the supplementation of ind, controlled study. Ann Intern Med 1992; 1 16: 527-0.
4 X 6. Meister, A. Metabolism of glutamine. Physiol 1956; 36: 103-127.

PN Wl'fh gluwmlne‘ They ObSCI‘VG.d more severe oral 7. Phromphet-Charat V, Jackson PD, Dass and TC. Welbourne
mucositis (p = 0.04), longer duration of the treatment Ammonia partitioning between glutamine and urea: interorgan
with opioids (p = 0.03), longer duration of hospital stay pajlrticipati.(.)n in metabolic acidpsis. Kidney Int 1981; 20: 598-605.
(p = 0.06), greater mortality (p = 0.05) and greater eco- 8. Sies H, Haussinger D. Hepatic glutamine and ammonia metab-

. 0 0.002). H th did not olism. Glutamine metabolism in mammalian tissues. D.
nomic cost (p = U. - flowever, other papers did no Hiussinger and H. Sies. Berlin, Heidelberg 1984 Springer
confirm a worsening of the incidence and/or the sever- Velarg: 78-97.
ity of the mucositis.'*'” The cause of the controversy in 9. Young LS, Bye M, Scheltinga TR, Ziegler DO, Jacobs,
the results obtained in the different studies may be due Wilmore DW. Patients receiving glutamine-supplemented
to the heterogeneity of the population studied. s 1119t;§venozzzteedmgs report an improvement in mood. JPEN

. 1 2 17: -7.

In our study we found no significant differences in 10.  Plank LD, Hill GL. Similarity of changes in body composition
the need for treatment with antibiotics, the number of @n .intensive care patients following severe sepsis or major blunt
days over which patients needed treatment with antibi- injury. Ann N'Y Acad Sci 2000; 904: 592-602.

k the incidence of liver disease or the duration of 11. Bociek RG, Stewart DA, Armitage JO. Bone marrow transplan-
otics, the . X tation-current-concepts. J Invest Med 1995; 43: 127-35.
the need for PN or the hospital stay of the patients 12. Sthele P, Zander J, Mertes N et al. Effects of parenteral gluta-
undergoing bone marrow transplantation. A study with mine peptide supplements on muscle glutamine loss and nitro-
a greater number of patients may give a different result. 3 }a’?“ %ﬁ“ge a?lgr ;1;11(; éurtgaelryT. lea(tcet 1 t98f9;ll : %3 11-2t33..

In conclusion, a retrospective analysis of routine - Jian s, L.ao0 Ji, 2 A etal She mpact ot alant-glutamine o

o X . A clinical safety, nitrogen balance, intestinal permeability, and clini-
clinical practice finds no additional advantages to the cal outcome in postoperative patients: arandomized, double- blind
supplementation of PN with glutamine regarding the controlled study of 120 patients. JPEN 1999; 23: S62-S66.
use of antibiotics, duration of the use of PN and hospi- 14. Z’th I;:JI Karner G’d Olle“SChlalgelr A Sfm;mf_’l P, F:leti Funovics.
tal stay, as well as the development of liver disease sec- anylglutamine reduces muscle loss of alanine and glutamine in

K ) post-operative anaesthetized dogs. Clin Sci (Lond) 1988; 75: 641-8.
Ondary to PN. The reasons for t'he dlscrepa.lncy Wlth 15. Muscaritoli M, Grieco G, Capria S, Iori AP, Fanelli FP. Nutri-
other authors may be due to differences in patient tional and metabolic support in patients undergoing bone mar-
typeS, the doses Of glutamine used, as Well as the ran- row transplantation.AmJClin Nutr2002;75: 183-190
domisation and intensity of the clinical and analytical 16. Schloerb PR, Amare M. Total parenteral nutrition with gluta-
.. ; . . . . mine in bone marrow transplantation and other clinical applica-
monitoring. However, it will bellr{terestmg to verify tions. JPEN 1993: 17: 407-413,
whether future studies on the clinical use of supple— 17. Ziegler RR, Lorraine S, Toung RD, Benfell K, Extinga M, Hor-
mentation with glutamine endorse the absence of clini- tos K, Rancy B, Morrow F, Jacobs D, Smith RJ, Wilmore DW.
cal impact observed in our study. Clinical and metabolic efficacy of glutamine-supplemented
parenteral nutrition after bone marrow transplantation. Ann
Intern Med 1992; 116: 821-828.
18. Pytlik R, Benes P, Patorkova M, Chocenska E, Gregora E,
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