
Patients eligible for solid organ transplantation are functionally end-stage re-
garding the organ to be transplanted. Being chronic patients, they usually display
malnutrition to some extent (1). Weight loss and other malnutrition signs are con-
sidered predictive factors for poor prognosis regarding the outcome of surgical
patients, including patients undergoing a solid-organ transplant (2,3). The pres-
ence of malnutrition is associated with increased morbidity and mortality, and
higher healthcare costs (4). Major malnutrition causes in patients with advanced
liver disease include inadequate dietary intake –from anorexia, from drugs and
therapy-related dietary changes, or from disease complications– and main nutri-
ent-related metabolic changes (5).

Regardless of the underlying disease, a diagnosis of malnutrition is estab-
lished by a combination of various methods: medical record, anthropometric
measurements, biochemical parameters, and body composition. As de Luis et
al. suggest in this issue of REED (6), end-stage liver disease itself may greatly
modify many of these indices. Ideally, accurate body composition techniques
such as K measurement40 or deuterium concentration should be used. Unfortu-
nately, such techniques require complex equipments available only in a few
centers. 

However, such technical limitations do not justify the omission of nutritional as-
sessments in patients eligible for liver transplantation. Nutritional screening tests
are a good tool for the initial assessment of a patient’s nutritional status, even when
they are not specifically indicated for advanced chronic liver disease (7,8). Anthro-
pometric measurements may also be useful, except when water and salt retention
are significant (9). In contrast, plasma concentration measurements regarding some
proteins are not so useful in these patients. DXA (dual-energy X-ray absorptiome-
try) is a method for body composition analysis based on the measurement of a body
property, rather than a body component. Many hospitals have this instrument to as-
sess bone mineral density, and it also provides sound information on other body
components, including fat mass (10). While some experiences with this method
have been reported in patients with cirrhosis (11), its accuracy for patients with wa-
ter and salt decompensation remains to be definitely established. On the other hand,
the accuracy of a bioimpedance analysis depends on the applicability of the regres-
sion equation relating current resistance through the body to body composition pa-
rameters. This method may scarcely sensitive for the detection of brisk water vol-
ume changes, particularly in the abdomen. Despite this, some groups advocate for
its usefulness in the assessment of patients with advanced liver disease (12). 

De Luis et al. have assessed 31 candidates to liver transplantation using nutri-
tional screening tests, anthropometric and biochemical measures, and bioimpedance

Nutritional assessment and management in
liver transplantation

1130-0108/2006/98/1/1-5
REVISTA ESPAÑOLA DE ENFERMEDADES DIGESTIVAS
Copyright © 2006 ARÁN EDICIONES, S. L.

REV ESP ENFERM DIG (Madrid)
Vol. 98, N.° 1, pp. 1-5, 2006

E
 

d 
i 

t 
o 

r 
i 

a 
l

04. EDITORIAL M. LEON  15/2/06  09:47  Página 1



analysis. Overall, patients in this small series had an acceptable nutritional status.
These findings are in contrast with those by other authors (13,14) who did find a
high malnutrition percentage. This difference may be due to a number of factors:
various populations and severities, small sample size, and different etiologies for
liver disease. Of 31 patients studied by De Luis et al., disease etiology is other than
alcohol use in 41.1%, and 35.5% are in Child’s A or B stage. The transplantation
protocol in their hospital may include preoperative nutritional support with special-
ized dietary counseling and home enteral nutrition when needed. In fact, energy in-
gestion is over 25 kcal/kg/day, and protein ingestion exceeds 1 g/kg/day in most
cases.

The notion accepted among the various Spanish centers with liver transplan-
tation programs is that malnutrition persists in a relevant percentage of trans-
plant candidates. The incidence of malnutrition varies with the origin of liver
disease. Hence, a nutritional status assessment is very useful in all candidates.
Those with malnutrition or risk thereof during the waiting period may benefit
from specific nutritional treatment. Salt, water or protein restrictions should
only be started when needed for complications control. Carbohydrate ingestion
before bedtime may be of interest in order to reduce gluconeogenesis. If a di-
etary analysis shows inadequate energy, protein, zinc, folic acid or fat-soluble
vitamin consumption, nutritional supplements to palliate such nutritional defi-
ciencies may be considered. Mixtures containing branching amino acids and
carbohydrates would only be indicated for patients developing chronic liver en-
cephalopathy symptoms despite moderate protein intakes. Patients with com-
pensated liver disease may have a positive nitrogen balance with no en-
cephalopathy (15). 

Overall, recommendations regarding nutritional supplements among liver
transplant candidates are based on expert suggestions rather than prospective,
randomized clinical trials. Available results suggest an improvement of nutri-
tional variables, and a trend to decreased mortality; however, samples in these
studies are small (16). A preliminary study has shown that liver transplants may
be prepared using oral supplements with immunonutrients, which would facili-
tate nutritional status improvement, and recovery following transplant; they
would also reduce post-surgical infection (17). On the other hand, in patients
with a transjugular portosystemic shunt enteral nutrition results in greater am-
monia levels versus parenteral nutrition, and the parenteral route may have
metabolic advantages should some of these patients require artificial nutrition
(18).

Once the transplant has been completed, nutritional treatment, together with an
appropriate immunosuppressing therapy, should contribute to the prevention and
treatment of obesity, diabetes, and dyslipemia, as these metabolic disturbances may
commonly develop in such patients (5).
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tiempo de espera, pueden beneficiarse de tratamiento nutricional específico. Las
restricciones de sal, agua o proteínas deben hacerse sólo si el control de las compli-
caciones así lo requieren. Puede ser interesante la toma de hidratos de carbono antes
de acostarse para disminuir la gluconeogénesis. Si el análisis de la dieta muestra un
consumo insuficiente de calorías, proteínas, zinc, ácido fólico, o vitaminas liposolu-
bles, pueden plantearse suplementos nutricionales dirigidos a paliar estas deficien-
cias nutricionales. Las mezclas de aminoácidos ramificados junto con hidratos de
carbono estarían indicadas sólo en aquellos pacientes que desarrollan síntomas de
encefalopatía hepática crónica a pesar de consumir proteínas con moderación. Los
pacientes con enfermedad hepática compensada pueden tener balances positivos de
nitrógeno sin desarrollar encefalopatía (15). 

En general las recomendaciones sobre suplementación nutricional entre los can-
didatos a trasplante hepático se basan en recomendaciones de expertos más que en
ensayos clínicos prospectivos y aleatorizados. Los resultados disponibles apuntan a
una mejoría de variables nutricionales y una tendencia a disminuir la mortalidad,
pero son estudios de muestra pequeña (16). Un estudio preliminar ha mostrado la
posibilidad de preparar el trasplante hepático con suplementos orales con inmuno-
nutrientes, que facilitarían la mejora del estado nutricional y la recuperación tras el
trasplante, así como reducirían las infecciones postquirúrgicas (17). Por otra parte,
en pacientes con shunt porto-sistémico transyugular, la nutrición enteral produce
mayores cantidades de amoniaco que la nutrición parenteral, por lo que si alguno de
estos pacientes precisara nutrición artificial, la vía parenteral podría tener ventajas
metabólicas (18).

Una vez realizado el trasplante, el tratamiento nutricional, junto con la selección
adecuada del tratamiento inmunosupresor, deberá contribuir a la prevención y trata-
miento de la obesidad, diabetes y dislipemia, puesto que estos trastornos metabóli-
cos pueden aparecer con frecuencia en la evolución de estos pacientes (5).

M. León Sanz y M. A. Valero Zanuy

Unidad de Nutrición Clínica y Dietética. Hospital 12 de Octubre. Madrid

Editorial

REV ESP ENFERM DIG 2006; 98(1): 1-5

Vol. 98, N.°1, 2006 EVALUACIÓN Y TRATAMIENTO NUTRICIONAL EN EL TRASPLANTE HEPÁTICO 5

04. EDITORIAL M. LEON  15/2/06  09:47  Página 5



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice


