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Maternal actions and problems in managing the child’s
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+ Sindrome metabdlico y factores asociados en nifios
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Metabolic syndrome and associated factors in children
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digestibilidad y aportacién dentro del meni de hospitales
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Texture modified diet; digestibility, nutritional value and
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Estimacion de la ingesta de antioxidantes en pacientes
con degeneracion macular asociada con la edad;
variedad himeda
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INVESTIGACION ANIMAL/ANIMAL RESEARCH

* Papel del polimorfismo RS 6923761 del receptor
glucagon- like peptide 1 receptor sobre el peso, riesgo
cardiovascular y niveles de adipocitoquinas en pacientes
con obesidad mérbida
Role of RS 6923761 gene variant in glucagon-like peptide 1
receptor on weight, cardiovascular risk factor and serum
adipokine levels in morbid obese patients

AxciaNos/ELDERLY

+ Evolucién de los niveles de condicion fisica en poblacion
octogenaria y su relacién con un estilo de vida sedentario
Physical fitness evolution in octogenarian population and
its relationship with a sedentary lifestyle

Asociacion entre desnutricion y depresion en el adulto mayor ...
Association between malnutrition and depression in elderly

CANCER/CaNCER

+ Ingesta dietética y estado nutricional en pacientes con
cdncer; comparacion entre adultos y adultos mayores
Dietary intake and nutritional status in cancer patients;
comparing adults and older adults

DEPORTE Y EJERCICIO/SPORTS AND EXERCISE

+ Cambios en la composicion corporal de jugadores de rugby
de alta competicion durante las fases de una temporada
habitual; influencia de la dieta y la carga de ejercicio
Changes in body composition of high competition rugby
players during the phases of a regular season; influence
of diet and exercise load

* Elevada prevalencia de inactividad fisica en pacientes
jovenes con diabetes tipo 1 del sur de Espaiia ...
High prevalence of inactivity among young patients wi
type 1 diabetes in south Spain

VALORACION NUTRICIONAL/NUTRITIONAL EVALUATION
Herramientas para la calibracion de mends y cdlculo de la
composicion nutricional de los alimentos; validez y
variabilidad
Calibration tools menu and calculation of the
composition nutritional food; validity and variability

Orros/OrriERs
Acido tirico sérico puede predecir mayores niveles de
proteina C-reactiva en hombres adultos sanos
Serum uric acid can predict higher C-reactive protein levels
in apparently healthy men

Procesamiento emocional en pacientes con trastornos de
conducta alimentaria adultas vs adolescentes; reconocimiento
emocional y teorfa de la mente

Emotional processing in adult vs adolescent patients with
eating behaviour disorders; emotional recognizing and the
mental theory

Casos clinicos/Clinical cases
¢ La X de las dislipemias
The X of dyslipemias
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NORMAS DE PUBLICACION PARA LOS Nutricion
AUTORES DE NUTRICION HOSPITALARIA Hospltalarla

NutricioN HosPITALARIA, es la publicacion cientifica oficial de la Sociedad Espafiola de Nutricion Parenteral y Enteral (SENPE), de la
Sociedad Espanola de Nutricién (SEN), de la Federacion Latino Americana de Nutricion Parenteral y Enteral (FELANPE) y de la Fede-
racion Espanola de Sociedades de Nutricion, Alimentacion y Dietética (FESNAD).

Publica trabajos en castellano e inglés sobre temas relacionados con el vasto campo de la nutricién. El envio de un manuscrito
a la revista implica que es original y no ha sido publicado, ni esta siendo evaluado para publicacion, en otra revista y deben haberse
elaborado siguiendo los Requisitos de Uniformidad del Comité Internacional de Directores de Revistas Médicas en su ultima versién
(versioén oficial disponible en inglés en http://www.icme.org; correspondiente traduccion al castellano en: http://www.metodo.uab.es/
enlaces/Requisitos_de_Uniformidad_2006.pdf).

IMPORTANTE: A la aceptacion y aprobacion definitiva de cada articulo deberan abonarse 150 euros, mas impuestos, en concepto
de contribucién parcial al coste del proceso editorial de la revista. El autor recibira un comunicado mediante correo electrénico,
desde la empresa editorial, indicandole el procedimiento a seguir.

1. REMISION Y PRESENTACION DE MANUSCRITOS

Los trabajos se remitiran por via electronica a través del portal www.nutricionhospitalaria.com. En este portal el autor encontrara directrices
y facilidades para la elaboraciéon de su manuscrito.

Cada parte del manuscrito empezara una pagina, respetando siempre el siguiente orden:

1.1 Carta de presentacion

Debera indicar el Tipo de Articulo que se remite a consideracion y contendra:

- Una breve explicacion de cudl es su aportacion asi como su relevancia dentro del campo de la nutricion.

— Declaracién de que es un texto original y no se encuentra en proceso de evaluacion por otra revista, que no se trata de publicacién
redundante, asi como declaracién de cualquier tipo de conflicto de intereses o la existencia de cualquier tipo de relacion econémica.

- Conformidad de los criterios de autoria de todos los firmantes y su filiacion profesional.

— Cesidn a la revista Nutricion HospiTaLaRria de los derechos exclusivos para editar, publicar, reproducir, distribuir copias, preparar trabajos
derivados en papel, electronicos o multimedia e incluir el articulo en indices nacionales e internacionales o bases de datos.

- Nombre completo, direccion postal y electrénica, teléfono e institucion del autor principal o responsable de la correspondencia.

— Cuando se presenten estudios realizados en seres humanos, debe enunciarse el cumplimiento de las normas éticas del Comité de Inves-
tigacion o de Ensayos Clinicos correspondiente y de la Declaraciéon de Helsinki vigente, disponible en: http://www.wma.net/s/ index.htm.

1.2 Pagina de titulo

Se indicaran, en el orden que aqui se cita, los siguientes datos: titulo del articulo (en castellano y en inglés); se evitaran simbolos y acré-
nimos que no sean de uso comun.

Nombre completo y apellido de todos los autores, separados entre si por una coma. Se aconseja que figure un maximo de ocho autores,
figurando el resto en un anexo al final del texto.

Mediante nimeros arabigos, en superindice, se relacionara a cada autor, si procede, con el nombre de la institucion a la que pertenecen.

Podra volverse a enunciar los datos del autor responsable de la correspondencia que ya se deben haber incluido en la carta de presen-
tacion.

En la parte inferior se especificara el nimero total de palabras del cuerpo del articulo (excluyendo la carta de presentacion, el resumen,
agradecimientos, referencias bibliogréficas, tablas y figuras).

1.3 Resumen
Seré estructurado en el caso de originales, originales breves y revisiones, cumplimentando los apartados de Introduccién, Objetivos, Mé-
todos, Resultados y Discusion (Conclusiones, en su caso). Debera ser comprensible por si mismo y no contendra citas bibliogréaficas.
Encabezando nueva pagina se incluird la traduccion al inglés del resumen y las palabras clave, con idéntica estructuracion. En caso de no
incluirse, la traduccion sera realizada por la propia revista.

1.4 Palabras clave
Debe incluirse al final de resumen un maximo de 5 palabras clave que coincidiran con los Descriptores del Medical Subjects Headings
(MeSH): http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=mesh

1.5 Abreviaturas
Se incluira un listado de las abreviaturas presentes en el cuerpo del trabajo con su correspondiente explicaciéon. Asimismo, se indicaran la
primera vez que aparezcan en el texto del articulo.

1.6 Texto

Estructurado en el caso de originales, originales breves y revisiones, cumplimentando los apartados de Introduccién, Objetivos, Métodos,
Resultados y Discusion (Conclusiones, en su caso).

Se deben citar aquellas referencias bibliograficas estrictamente necesarias teniendo en cuenta criterios de pertinencia y relevancia.

En la metodologia, se especificara el disefio, la poblacién a estudio, los métodos estadisticos empleados, los procedimientos y las normas
éticas seguidas en caso de ser necesarias.

1.7 Anexos
Material suplementario que sea necesario para el entendimiento del trabajo a publicar.

1.8 Agradecimientos

Esta seccion debe reconocer las ayudas materiales y econémicas, de cualquier indole, recibidas. Se indicara el organismo, institucion o
empresa que las otorga y, en su caso, el nUmero de proyecto que se le asigna. Se valorara positivamente haber contado con ayudas.

Toda persona fisica o juridica mencionada debe conocer y consentir su inclusién en este apartado.

1.9 Bibliografia

Las citas bibliograficas deben verificarse mediante los originales y deberan cumplir los Requisitos de Uniformidad del Comité Internacional
de Directores de Revistas Médicas, como se ha indicado anteriormente.

Las referencias bibliograficas se ordenaran y numeraran por orden de aparicion en el texto, identificandose mediante nimeros arabigos
en superindice.

Las referencias a textos no publicados ni pendiente de ello, se deberan citar entre paréntesis en el cuerpo del texto.

Para citar las revistas médicas se utilizaran las abreviaturas incluidas en el Journals Database, disponible en: http://www. ncbi.nlm.nih.gov/
entrez/query.fcgi?db=journals.

En su defecto en el catdlogo de publicaciones periddicas en bibliotecas de ciencias de la salud espafiolas: http://www.c17.net/c17/.
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1.10 Tablas y Figuras

El contenido sera autoexplicativo y los datos no deberan ser redundantes con lo escrito. Las leyendas deberan incluir suficiente informa-
cion para poder interpretarse sin recurrir al texto y deberan estar escritas en el mismo formato que el resto del manuscrito.

Se clasificardan con nimeros arabigos, de acuerdo con su orden de aparicién, siendo esta numeracién independiente segun sea tabla o
figura. Llevaran un titulo informativo en la parte superior y en caso de necesitar alguna explicacion se situara en la parte inferior. En ambos
casos como parte integrante de la tabla o de la figura.

Se remitiran en fichero aparte, preferiblemente en formato JPEG, GIFF, TIFF o PowerPoint, o bien al final del texto incluyéndose cada tabla
o figura en una hoja independiente.

1.11 Autorizaciones
Si se aporta material sujeto a copyright o que necesite de previa autorizacion para su publicacion, se debera acompafar, al manuscrito,
las autorizaciones correspondientes.

2. TIPOS Y ESTRUCTURA DE LOS TRABAJOS

2.1 Original: Trabajo de investigacion cuantitativa o cualitativa relacionado con cualquier aspecto de la investigacion en el campo de la
nutricion.

2.2 Revision: Trabajo de revision, preferiblemente sistematica, sobre temas relevantes y de actualidad para la nutricién.

2.3 Notas Clinicas: Descripcion de uno o mas casos, de excepcional interés que supongan una aportacion al conocimiento clinico.

2.4 Perspectiva: Articulo que desarrolla nuevos aspectos, tendencias y opiniones. Sirviendo como enlace entre la investigacion y la sociedad.
2.5 Editorial: Articulo sobre temas de interés y actualidad. Se escribiran a peticion del Comité Editorial.

2.6 Carta al Director: Observacion cientifica y de opinién sobre trabajos publicados recientemente en la revista, asi como otros temas de
relevante actualidad.

2.7 Carta Cientifica: La multiplicacién de los trabajos originales que se reciben nos obligan a administrar el espacio fisico de la revisa. Por
ello en ocasiones pediremos que algunos originales se reconviertan en carta cientifica cuyas caracteristicas son:

e Titulo

e Autor (es)

e Filiacion

e Direccién para correspondencia
e Texto maximo 400 palabras

e Una figura o una tabla

e Maximo cinco citas
La publicaciéon de una Carta Cientifica no es impedimento para que el articulo in extenso pueda ser publicado posteriormente en otra revista.

2.8 Articulo de Recension: Comentarios sobre libros de interés o reciente publicacién. Generalmente a solicitud del Comité editorial aunque
también se consideraran aquellos enviados espontaneamente.

2.9 Articulo Especial: El Comité Editorial podra encargar, para esta seccioén, otros trabajos de investigaciéon u opinién que considere de es-
pecial relevancia. Aquellos autores que de forma voluntaria deseen colaborar en esta seccion, deberan contactar previamente con el Director
de la revista.

2.10 Articulo Preferente: Articulo de revision y publicacion preferente de aquellos trabajos de una importancia excepcional. Deben cumplir
los requisitos sefalados en este apartado, segun el tipo de trabajo. En la carta de presentacién se indicara de forma notoria la solicitud de
Articulo Preferente. Se publicaran en el primer nimero de la revista posible.

EXTENSION ORIENTATIVA DE LOS MANUSCRITOS

Tipo de articulo Resumen Tablas y figuras Referencias
Original Estructurado Estructurado 5 35
250 palabras 4.000 palabras
.. Estructurado Estructurado
Original breve 2 15
. 150 palabras 2.000 palabras
Revision Estructurado Estructurado 6 150
250 palabras 6.000 palabras
Notas clinicas 150 palabras 1.500 palabras 2 10
Perspectiva 150 palabras 1.200 palabras 2 10
Editorial - 2.000 palabras 2 10a15
Carta al Director - 400 palabras 1 5

Eventualmente se podra incluir, en la edicion electronica, una version mas extensa o informacién adicional.

3. PROCESO EDITORIAL

El Comité de Redaccién acusara recibo de los trabajos recibidos en la revista e informara, en el plazo mas breve posible, de su recepcion.

Todos los trabajos recibidos, se someten a evaluacion por el Comité Editorial y por al menos dos revisores expertos.

Los autores puden sugerir revisores que a su juicio sean expertos sobre el tema. Légicamente, por motivos éticos obvios, estos revisores
propuestos deben ser ajenos al trabajo que se envia. Se debera incluir en el envio del original nombre y apellidos, cargo que ocupan y email
de los revisores que se proponen.

Las consultas referentes a los manuscritos y su transcurso editorial, pueden hacerse a través de la pagina web.

Previamente a la publicacion de los manuscritos, se enviara una prueba al autor responsable de la correspondencia utilizando el correo
electrénico. Esta se debe revisar detenidamente, sefialar posibles erratas y devolverla corregida a su procedencia en el plazo maximo de 48
horas. Aquellos autores que desean recibir separatas deberan de comunicarlo expresamente. El precio de las separatas (25 ejemplares) es de
125 euros + IVA.

Abono en concepto de financiacion parcial de la publicacion. En el momento de aceptarse un articulo original o una revision no solicitada
se facturaré la cantidad de 150 € + impuestos para financiar en parte la publicacién del articulo (vease Culebras JM y A Garcia de Lorenzo. El
factor de impacto de Nutricién Hospitalaria incrementado... y los costes de edicién también. Nutr Hosp 2012; 27(5).
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A personal view of nutrition in Spain
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Abstract

This paper stems from the special lecture given by the
author at 20" International Congress of Nutrition, held
from 16 to 20 September 2013 in Granada (Spain), follo-
wing for his appointment as “Living Legend” of the Inter-
national Union of nutritional sciences (IUNS), in recogni-
tion of his outstanding contribution to research and
development in nutritional science. The development of
nutrition in Spain from the 1960s to the present, which
the author had the opportunity to experience first hand, is
described. The contribution covers an extensive period in
the history of this science, and highlights the advances
made in our knowledge of nutrition and several of the
misunderstandings that existed and still exist in this
science: 1) The Anglo-Saxon dietary pattern and the high
incidence of death from myocardial infarction, and the
subsequent recognition of the Mediterranean diet as a
model of a varied and balanced and healthy eating. 2) The
relationship between cardiovascular disease and the
consumption of oily fish. Since the discovery of the syn-
thesis of prostaglandins makes it clear that fish fat is
heart-healthy. 3) The epidemic of prosperity, overweight
and obesity and the appearance of miracle diets.
However, there are not miracles, the only solution being a
healthy lifestyle and a balanced hypocaloric diet. 4) In the
field of nutrition, diet and health, the harmful effect of:
“In my opinion”, a single allusion that undermines all
science. The author also acknowledges all the researchers
whose efforts, tenacity and enthusiasm have contributed
to the advances made in nutrition science in Spain.
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UNA VISION PERSONAL DE LA NUTRICION
EN ESPANA

Resumen

Este trabajo deriva de la Ponencia presentada por el
autor al 20" International Congress of Nutrition, celebra-
do del 16 al 20 de septiembre de 2013 en Granada (Espa-
fia), y que fue consecuencia de su nombramiento como
“Living Legend” of the Internacional Union of Nutricio-
nal Sciences (IUNS), en reconocimiento a su excepcional
contribucion a la investigacion y al desarrollo de las cien-
cias de la nutricién. Se describe el desarrollo de la nutri-
cion en Espaiia desde los afios 60 hasta la actualidad, de-
sarrollo que el autor a tenido la oportunidad de vivir en
primera persona. Se incluye un amplio periodo de la his-
toria de esta ciencia, medio siglo, donde se destacan los
avances en el conocimiento de la nutricion y varios de los
de los grandes desencuentros de esta ciencia: 1) La reco-
mendacién del modelo dietético anglosajon y la aparicién
de la maxima incidencia de muerte por infarto de miocar-
dio, y el posterior reconocimiento de la Dieta mediterra-
nea como modelo de alimentacion variada y equilibrada
y saludable. 2) La relacion entre la enfermedad cardio-
vascular y el consumo de pescado azul. A partir del descu-
brimiento de la sintesis de las prostaglandinas se establece
con claridad que la grasa de pescado es cardiosaludable.
3) La epidemia de la prosperidad, el sobrepeso y la obesi-
dad. Para combatir este problema aparecen las dietas mi-
lagrosas y no hay milagros, la tinica solucién: habitos de
vida saludables y dieta equilibrada hipocalérica. 4) En el
terreno de la nutricién, dietética y salud, el efecto perjudi-
cial del: “Yo opino”. Con esta simple alusion se desautori-
za a toda la ciencia. El autor también muestra su agrade-
cimiento a todos aquellos investigadores que con su
esfuerzo, teson e ilusion han contribuido a los avances de
las ciencias de la nutricion en Espaiia.

(Nutr Hosp. 2014;29:699-703)
DOI:10.3305/nh.2014.29.4.7205

Palabras clave: Historia de la nutricion. Espariia. Vision
personal. Investigadores esparioles en nutricion.
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When Professor Angel Gil informed me that the
Scientific and Organising Committee of the 20™ Inter-
national Congress of Nutrition (IUNS) decided to
honour me with the title of “Living Legend” I felt over-
come with the emotion and satisfaction that my
colleagues and friends had singled me out for this
distinction. I thank you all from the bottom of my heart.

Before continuing, I should like to thank the
chairman, Professor Ibrahim Elmadfa and Professor
Angel Gil for their kind presentation.

For some time now I have been wondering about
what the my talk should be about, and I finally decided
on recounting a personal view and short of the history
of Nutrition in Spain.

On several occasions I have mentioned the envy I
feel towards Professors Varela and Grande —not for
their considerable knowledge, nor for their many other
qualities, both human and scientific (evident to all who
know them)— but because they are able to talk about
Nutrition in the first person, having been, along with
many other friends and colleagues, protagonists in the
birth of modern nutrition on the world stage.

Forty-five years have passed since Professor Varela
suggested I help in practical teaching in our beloved
(BELOVID) Faculty of Pharmacy at the University of
Granada in 1968.

In those days Nutrition in Spain was little more than
Bromatology, the study of food and, more importantly,
the analysis of its nutrient composition. This is not
unimportant since, without this precise and valuable
information, we would not have advanced beyond the
first step on the ladder we have since climbed —the
ladder of the Nutritional Science.

The main effort of beginners and future nutritionists
in those days was to develop and improve analytical
techniques to make them as precise as possible, within
their limitations, like the Kjeldahl or Soxhelet methods
for determining protein and fat, respectively, soon to be
complemented by gas chromatography for the determi-
nation of fatty acids. In this respect Dr. Alvaro Zugaza
of Antibioticos, S.A. helped us considerably, and I still
have some of his formulas for calculating the theore-
tical plates of a chromatography column.

Soon after this, D. Gregorio get from the Ministry of
Science and Education, a Bekman Unichrom semiauto-
matic amino acid analyser, which was able of carrying
out more than two analyses per day of amino acids if
you visited the laboratory between midnight and 2
o’clock, and even three amino acid analyses if you
slept in the lab.

All these systems and other provided valuable infor-
mation on total macro (and some micro) nutrients
present in foods, and on the changes that took place
after certain industrial and culinary manipulation.

In this way, it was possible to evaluate the influence
of heat processes —boiling, frying, roasting, etc.— on the
macro and micronutrient composition of foods. The
influence of other technological processes such as
freezing, storage and refrigeration, could be followed,

along with other questions, like nutrient loss, which
were already beginning to have a certain resonance, as
revealed by the study of Maillard reactions. It should
be emphasised that not only the negative aspects were
being evaluated, but also other aspects of great impor-
tance, such as changes in the colour, flavour and taste
of many foods submitted to industrial and home
cooking processes, as manifested in the studies of
Professor Varela and his group'.

Additional information of enormous value was the
study of the bioavailability of nutrients. This is not a
question of how much or how many nutrients there are
in a food, but of their availability and how much or how
many can be used by the person who consumes this
food. For that appear in vivo and in vitro methods for
measuring the nutrient bioavailability.

In vivo methods for determining the digestive and
metabolic quality of food already existed. Some of
these methods were introduced into Spain by Professor
Varela after his stay in Germany at Doctor Clara
Shiller’s laboratory. These permitted determinations
of: Apparent and True Digestibility Coefficients (ADC
and TDC) and other indices not only for protein also
fat, mineral and so on).

These techniques are very complex and require quite
sophisticated installations, apart from animal mainte-
nance and management facilities, control of the food
intake and separation of faeces and urine for the corres-
ponding analyses, etc. Determining the above index for
one food sample would involve more than a month’s
work.

For this reason and to obtain rapid methods for
measuring the nutritive quality of foods through the
evaluation of nutrients, Doctor Carpenter perfected the
technique for determining available lysine in a
complex and complicated method, fine-tuned in our
group by Doctor Vidal (Conchita). This technique had
and still has great importance for monitoring the influen-
ce of technological treatments applied in the prepara-
tion of foods on nutrient availability, especially in
cases involving heat! .

Other methods appeared for determining the
bioavailability of different nutrients by enzymatic
hydrolysis and the measurement of “in vitro” absorp-
tion of the nutrients in the intestine everted sac of
different animals or by in situ perfusion in anaesthetized
animals, or by dialysis with semi permeable cellulose
membranes*, etc. In this respect, Professor Ponz of the
University of Pamplona played a crucial role.

Around the 1970s the study of digestive, pancreatic,
biliary and salival secreting was consolidated. These
techniques were important in themselves from a physio-
logical point of view, but an invaluable complement
for understanding the regulation of the processes
involved in the digestion, absorption and metabolic
fate of absorbed nutrients. Here, we must mention the
outstanding efforts of our colleague, friend and master,
Professor Murillo and the outstanding group he formed
and SUPERVISED, Professors: Maria, Alejandro,
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Margarita, Tofii, Maria José, Maruqui, Ginés, Luisi,
Mariano, Emilio, Miguel, Frandy and other**.

At this time, using surgery, a system of canulas which
entered and re-entered given points of the animal intes-
tine permitted the detailed in vivo study of the processes
of nutrient digestion and absorption in different parts of
the gastrointestinal tract. This provided important infor-
mation on the physiological mechanisms involved in
the digestive process in the stomach and small and large
intestines, for example. Dr, Armstrong of Newcastle
University was really behind these new techniques,
which we had the opportunity to incorporate in our
group and Spain in general, through Professors Juan
Gélvez Morros, Vicente Gonzdlez and myself —all
thanks to the good contacts of Prof. Varela.

This revolution in the field of nutritional studies in
Spain crystallised in the introduction into Spain, and
more specifically, in the Zaidin Experimental Station in
Granada, of respiratory chambers for use with large
animals. This project absorbed the energies of many
people, especially in the group upervised by Professor
Boza and, later by Dr. José Aguilera (who doesn’t
remember the permanent smile of the ineffable Juristo).

In this same period, thanks to one of the many inge-
nious ideas that Prof. Varela had, were begun nutrition
studies in fish that were pioneers in Spain and almost in
Europe, since the only studies that were performed
feeding and growth related, with my collaboration
prompted this line and continue, although at present
there are many groups working and researching in this
field, Professors: Manuel de la Higuera, Manuel
Garcia-Gallego, Gabriel Cardenete, Ismael Camacho,
Ana Sanz and others®.

But the questions now for the fish chronobiology
group are: What to feed, When, How, and How much
to feed and the answers are: Diet, Feeding rhythms,
Feeding systems and Self-feeding device. he main
topics are: Feeding, reproduction, early development,
locomotor activity, light effects, circadian rhythms,
thermo cycles and fish welfare all then by the supervi-
sion of the following professors and researchers: Juan
Antonio Madrid, Javier Sanchez Vazquez, Javier
Martinez, José Angel, Vera, Luisa, Fernando, Ander,
Natalia, Ana and others'>"®.

Special mention should be made of the advances
made in our country from the 1950s onwards in the field
of clinical nutrition, considered as an important, indeed
essential, tool for recovering the patient’s health.

Enrique Rojas, Miguel Angel Gasull, Ana Sastre and
J. M. Culebras, among others, helped establish the
basis of enteral and, especially, parenteral nutrition,
making rapid advances both as regards the models and
techniques of administration and the suitability of the
formulas to administer. At the same time, there were
important advances made in the design and distribution
of food, almost reaching a la carte status.

At that time there was a great change in our group
since Professor Varela took up a position in Madrid and
our friend Professor Murillo, who had succeeded him,

died in a domestic accident, having made such huge
efforts to forward the concept of nutrition. This event
still remains painful for me and many others —suffice to
say, that there will always be a before and an after in
our professional careers and personal feelings.

It was in such circumstances that Professor José
Mataix arrived in Granada from Leén as head of
department, fully conscious of the important role that
the School of Nutrition could play in Spain. This was
an important decision on Pepe. He created the Institute
of Nutrition and Food Technology “José Mataix”, still
the guiding light and reference for nutrition in this
country. Pepe was, is, and will certainly remain an
important player in the field".

Infant nutrition merits special attention because this
field has undergone special development in Spain, both
at social and research levels. The advances made in the
study of the new born/lactating children and children in
other stages of their development owe a great debt to
Professor Angel Ballabriga, a brilliant and pioneering
paediatrician'®.

Many universities, hospitals and research centres
have contributed to the important advances made in the
design and manufacture of foods for lactating and post-
lactating children —both healthy and those less fortu-
nate. The resulting milks, baby foods and beikosts bear
this out'>.

At this point I should like to mention the important
role in the development of nutritional science played
by the manufacturing companies such us: Puleva,
Hero, Ordesa, Abbott, Alter, Nestlé, Danone, to name
but a few.

The nostalgia related with the origins of modern
nutricional science in Spain has led me to think of the
places and, inevitable, the people I associated with the
same —Granada, Santiago, Madrid, Zaragoza,
Pamplona, Barcelona, Murcia; Juan Luque, Gloria,
Pepe Aguilera, Tojo, Charro, Olga, Alfredo, Luis,
Ascension, Angelina, ...

But not all was a bed of roses! The period to which I
refer also witnessed the first great contradictions related
with nutrition. I am going to detail the first of these
refers to the best diet models. The diet of the richest
countries produces the tallest individuals. But precisely
the result of the seven countries study, the most deve-
loped countries also have the highest rates of death
through myocardial infarction, while the “poor” south
of Europe bordering the Mediterranean have a much
lower incidence. This led to the greatest invention of all
time —the Mediterranean diet— what a pity that Doctors
Ancel and Margaret Keys did not patent the idea! This is
a balanced, varied diet that has been seen to provide
many advantages to those who follow it

The second problem is cardiovascular disease and
the consumption of blue fish. Patients have always
been recommended to lower their consumption of
cholesterol and fat (especially saturated fat) and to eat
white fish, chicken, etc. With the discovery of
prostaglandins synthesis it was established that fish fat
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is healthy for the heart and that blue fish should be
included in the diet.

When it was concluded that plasma cholesterol basi-
cally comes from saturated fatty acids reaching the
liver, the cholesterol contained in the diet loses impor-
tance. The use of the term “Mediterranean diet” has led
to our country to be at the bottom of the league table for
cardiovascular diseases and death from myocardial
infarction. But this time, being last is good.

The works of Professor Varela and, especially, of
Professor Olga Moreiras have been fundamental in the
field of health and its relation with nutrition and eating
habits (the Mediterranean Diet, again) .

Thirdly problem: the epidemic of prosperity, over-
weight and obesity especially in developing countries.
More than half of the Spanish population is overweight
and around 16% suffer obesity?.

We are evolutionarily designed to live a life of
austerity and to consume a small amount of food, while
expending great energetic effort. However, in this age
of plenty, we live with an abundance of everything and
make little physical effort. We therefore get fat. To
solve this problem quickly come along many miracu-
lous diets we all know so well —but only one balanced
diet, with low calories is the physiological option.

Changes in the feeding pattern and the subsequent
unbalance in the caloric profile of the diet may have
had great importance in the occurrence of obesity?%.

But if nutrients do not reach the internal medium in
given proportions it will be difficult, and in some cases
impossible, to obtain energy from them. If we do not
use them, they will be stored and the only way our
organism knows how to do this is in the form of trigly-
cerides, that is accumulating fat in adipose tissue.

We should remember that when glycaemia is
compromised, it is impossible to use fatty acids as
energy substrate, and they produce hyperlipemia. This
is what is happening as we lower the proportion of
carbohydrates intake and increase the proportion of
lipids.

Fourth problem: and I don’t know if “In my opinion”
is one of the most harmful for nutrition, diet and health.
Actually everything is subject to opinion and every-
thing has the same value. But this should NOT be the
case. What is explained and justified experimentally
cannot and should not be compared with what is merely
opinion, marketing or the product of a sleepless night®.

At present, research into the different areas of nutri-
tion is setting new courses**. If in the past (albeit
recent past), enzymes and hormones were centre stage,
it is now the turn of molecular biology, but the future,
present just now are - Nutrigenomics, Transcriptomics,
Proteomics and Metabolomics, etc. are the centre of
research®.

Things have certainly changed in these last 30 years,
during which time, as founder, teacher and friend of the
Nutrition Group of the University of Murcia, I have
come to realize the satisfaction that hard work brings.
But nothing would have been possible without the

efforts of my colleagues in the group: Paquita, Marta,
Charly, Elvira, M* José, José Angel, and of course of my
closed friend Fermin Sanchez de Medina, Angelina
Reche and Angel Gil, and also a group of student. These
are just some of the people who have helped me to learn
and given me the gift of enjoying and friendship.

The main topics of our group are: Evaluation of
nutritional status in different groups of population®-7;
Nutritive quality of foods* **; Functional foods*; The
nutrition of elderly people*; Oxidative stress and
ageing*; Baby foods®; Lipid metabolism early in life*"
#: Physical activity in teenagers*; Physiological bases,
prevention and treatment of overweight and obesity™.

In this personal reflection, many names should have
appeared that have not done so —some who are alive,
some who are not, some I know, others whom I know
only by their reputation. And others I have forgotten.
To all these persons, thank you.

This short paper article I dedicate to my past
maestros and my present friends —among whom I
include all of you. Thank you very much.
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Resumen

Las recomendaciones nutricionales actuales incluyen
la disminucion de la ingesta de acidos grasos trans (AGt),
ya que existe una evidencia cientifica suficiente de su rela-
cién con la enfermedad cardiovascular. Durante las ulti-
mas décadas, en muchos paises Europeos ha disminuido
considerablemente la ingesta de AGt gracias a la legisla-
cion establecida y a los cambios en los procesos tecnologi-
cos desarrollados por la industria alimentaria. En Espaiia
tnicamente 2,1 g/dia, 0,7 % de la energia ingerida provie-
ne de AGt, valor inferior al valor maximo recomendado
(<1%) segin los datos del estudio TRANSFAIR. En
nuestro pais, el contenido en AGt de los productos proce-
sados, como las margarinas, bolleria etc, ha disminuido a
lo largo de los ultimos afios y es inferior al 1% en mas del
90% de estos productos. Es necesario, sin embargo, desa-
rrollar y aplicar normativas que regulen el contenido en
AGt en los productos comercializados en nuestro pais, in-
cluyendo la obligatoriedad de incluir este dato en el eti-
quetado.
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INTAKE OF TRANS FATS; SITUATION IN SPAIN

Abstract

Current nutritional recommendations include decrea-
sing the intake of trans fatty acids (TFA), since there
exists sufficient scientific evidence of its influence to
cardiovascular disease. During the last decades, in many
European countries the TFA intake has considerably
decreased through the established legislation and changes
in the technological processes developed by the food
industry. In Spain, just 2.1 g/day, a 0.7% of the daily
energy intake comes from TFA, a lower value than the
recommended maximum (<1%), according to data from
TRANSFAIR study. The TFA content of processed
products such as margarines, factory-baked goods and
etc, has declined over recent years and is less than 1% in
more than 90 % of all these products in Spain. However, it
is necessary to develop and implement regulations, gover-
ning the TFA content in the products sold in our country,
in which there should be the requirement to include this
information in the label too.

(Nutr Hosp. 2014;29:704-711)
DOI:10.3305/nh.2014.29.4.7337

Key words: Food. Fat. Trans fatty acid. Margarines. Car-
diovascular risk. Recommended intake.

Introduccion

Se denominan 4cidos grasos trans (AGt) a aquellos
acidos grasos (AG) que poseen, al menos, un doble en-
lace de configuracién geométrica trans. Los AGt se en-
cuentran de forma natural, en la carne y la leche proce-
dentes de rumiantes, pero también pueden formarse por
hidrogenacién catalitica (AGtHC) de los aceites vege-
tales. La hidrogenacién permite obtener grasas semisé-
lidas de interés tecnoldgico para la elaboracion de dis-
tintos alimentos. Ello se debe a que la configuracién
trans aumenta el punto de fusidn, cambia la polaridad y
modifica las propiedades espectrométricas de los AG.
Los dobles enlaces cis provocan la curvatura de las ca-
denas carbonadas mientras que los trans la mantienen
rigida. Asi, la incorporacion de los AGt a los fosfolipi-
dos de las membranas celulares puede dar lugar a una
reduccidn significativa de la fluidez de las mismas y



afectar a las actividades enzimadticas asociadas a éstas'.
Por estas razones, los AGt presentes en algunos ali-
mentos, son objeto de gran preocupacion e interés cien-
tifico. Los AGt presentan la misma cinética y utilizan
las mismas vias metabdlicas que otros AG.

En la actualidad, las recomendaciones nutricionales
para la poblacién incluyen una disminucién de la in-
gesta de los AG saturados y AGt ya que existe suficien-
te evidencia de su relacion con el desarrollo de enfer-
medades cardiovasculares?. La Organizacién Mundial
de la Salud recomienda que el consumo de AGt no su-
pere el 1% de la ingesta energética total’. La Food and
Drug Administration (FDA) recomienda una ingesta
en AGt tan baja como sea posible. En Europa, algunos
paises, como los nérdicos, han dictado sus propias nor-
mas y recomendaciones, sin embargo la European Food
Safety Authority (EFSA) solamente indica que el con-
sumo debe ser lo mds bajo posible.

En los ultimos afios, la evidencia cientifica de los
efectos nocivos de los AGt sobre la salud ha sido un
motivo creciente de preocupacion en distintos dmbitos.
La industria alimentaria no ha sido ajena a esta preocu-
pacién y muchas empresas han ido modificando el pro-
ceso de elaboracién de algunos alimentos. Por este mo-
tivo, el escenario de productos alimenticios ha
experimentado un cambio favorable y algunos alimen-
tos que eran cldsicamente una fuente significativa de
AGt contienen hoy en dia menos de un 1%.

El objetivo de este trabajo es revisar los principales
aspectos y la situacion actual del conocimiento en rela-
cion alos AGt en la alimentacién.

Formacion de los acidos grasos trans

Los AGt se producen por biohidrogenacién “rumi-
nal”, hidrogenacién industrial y tratamientos térmicos.
La biohidrogenacién “ruminal” es el resultado de la ac-
cion de enzimas de la flora del rumen sobre los AG de
la dieta de los rumiantes. Parte de los AGt monoinsatu-
rados formados en el rumen pueden posteriormente
transformarse en la glandula mamaria en 4cido linolei-
co conjugado (CLA) por desaturacién. El contenido de
AGt en los productos lacteos varia segiin el periodo es-
tacional y la alimentacién del ganado. Oscila entre 2-
6% del total de AG, siendo el trans-11 C18:1 o acido
vacénico (VA) el isdmero cuantitativamente mas im-
portante, constituyendo del 30 al 50% de los trans 18:1
totales. Los AGt producidos por efecto del metabolis-
mo ruminal se absorben en el intestino, se distribuyen
en el tejido mamario entre otros y se excretan finalmen-
te a través de la leche. El CLA engloba una mezcla de
isémeros posicionales y geométricos del 4cido linolei-
co con los dobles enlaces conjugados en distintas posi-
ciones de la molécula. La mayoria de estos isémeros se
encuentran, de forma natural y en pequefias cantidades,
en la grasa de alimentos procedente de los rumiantes,
fundamentalmente en los productos lacteos. En la le-
che, mas del 70% del contenido en CLA se correspon-

de con el dcido graso cis-9, trans-11 C18:2, acido ru-
ménico, al que se le atribuyen la mayoria de sus propie-
dades biolédgicas®.

La hidrogenacién industrial se utiliza para producir
grasas solidas o semisélidas menos susceptibles a la oxi-
dacién, a partir de AG insaturados de los aceites vegeta-
les. La técnica se desarrolld en los afios 30 y consistia en
introducir gas hidrégeno en el aceite vegetal bajo ciertas
condiciones de presion y temperatura y la presencia de
un metal como catalizador, recudiendo, por lo tanto, el
nimero de dobles enlaces. El término “hidrogenacién
parcial” describe el proceso en el cual la saturacién de
los dobles enlaces se realiza de manera incompleta, de
forma que estos enlaces permanecen pero pueden migrar
a posiciones diferentes de la cadena hidrocarbonada o
trasformar su configuracién de cis a trans.

Los contenidos de AGt y de isémeros formados en
las margarinas son muy variables y dependen de para-
metros tales como del tipo de AG insaturado en los
aceites, la naturaleza del catalizador utilizado, y de las
condiciones de hidrogenacién (temperatura, presion,
agitacion), entre otros.

Los tratamientos térmicos en los procesos de deso-
dorizacion, en el refinado de aceites vegetales o de pes-
cado, o el calentamiento y fritura de los aceites a altas
temperaturas, generan también AGt. Los tratamientos
térmicos producen sobre todo isémeros geométricos y
pocos isémeros posicionales. A 150° C se inicia la for-
macién de AGt y se incrementa significativamente a
temperaturas superiores a 220° C con el 5% y 25% de
isomerizacion de 18:3 n-3 después de 2 y 12 horas de ca-
lentamiento, respectivamente. Algunos paises europeos
han establecido que la temperatura de fritura no debe su-
perar los 180 °C.

Fuentes de acidos grasos

El riesgo asociado al consumo de AGt depende de
los alimentos que se incluyen en la dieta, de su conteni-
do en este tipo de AG y de la cantidad de los mismos
consumida por el individuo o la poblacién.

Los AGt se encuentran de manera natural en una
concentracion del 3% a un 6% en los productos lacteos
y en las carnes de los rumiantes (vacas, corderos y ove-
jas) porque las bacterias que se encuentran en el rumen
de estos animales cambian la configuracién de los AG
insaturados de cis a trans. Los AGt se forman también
durante la hidrogenacion parcial de los aceites, la deso-
dorizacién (etapa necesaria para refinar los aceites ve-
getales) y durante el calentamiento de aceites a tempe-
raturas muy elevadas (>220°C).

El contenido de AGt de los alimentos de consumo
habitual es muy variable. Hasta hace unos afios, los
aportes mds altos de AGten la dieta correspondian a los
alimentos elaborados con grasas hidrogenadas (marga-
rinas, shortening —término genérico utilizado para des-
cribir grasas y aceites usados en la preparacién de ali-
mentos—, productos comerciales de pasteleria, platos
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precocinados, hamburguesas, patatas fritas “de bolsa”,
aperitivos o snacks, sopas deshidratadas entre otros) y
los aportes dietéticos mas bajos a la carne y productos
lacteos (leche, queso y yogur). Los AGt de origen ani-
mal de la grasa de los rumiantes se encuentran a con-
centraciones del 4 al 6%, mientras que los AGt produ-
cidos por medios industriales pueden presentarse en
una concentracion mayor. No obstante, en los tGltimos
afios, especialmente a partir de la década de los 90, la
industria alimentaria ha mejorado los procesos tecno-
l6gicos y desde entonces se elaboran productos con
contenidos muy bajos en AGt®.

Las margarinas se recomendaron como sustitutas de
las grasas de origen animal, cuya ingesta se habia re-
lacionado con un mayor riesgo de enfermedad cardio-
vascular. Sin embargo, hasta los afios 90 del siglo pasa-
do, su proceso de produccién incluia la hidrogenacion
parcial, necesaria para conseguir una textura semiséli-
da. Por este motivo, las margarinas constituian una
fuente significativa de AGt en la dieta. Posteriormente,
una vez conocidos los efectos negativos de los AGt so-
bre la salud cardiovascular, la industria alimentaria
consider6 la necesidad de disminuir al méximo el con-
tenido de AGt de las margarinas sin elevar el contenido
en AG saturados. Con esta finalidad, se han ido desa-
rrollando técnicas alternativas a la hidrogenacion par-
cial que no promueven la formacion de AGt®.

En nuestro medio, el contenido de AGt en los ali-
mentos procesados ha ido, por tanto, disminuyendo de
manera progresiva en los tltimos afios’. En el estudio
de Fernandez San Juan® la mayor fuente de AGt en ali-
mentos comerciales consumidos por la poblacién son
alimentos tipo fast-food (hamburguesas, patatas fritas),
aperitivos (snacks), productos de bolleria industrial, y
sopas deshidratadas. Recientemente se ha publicado un
estudio que analiza el contenido en AG de 99 alimentos
espafioles, realizado por el Centro nacional de Alimen-
tacion, adscrito a la Agencia Espafiola de Seguridad
Alimentaria y Nutricién (AESAN). Los alimentos in-
cluyen: carne y productos cdrnicos, cereales, chocola-
te, cremas de cacao, galletas tipo maria, galletas de
chocolate, margarinas, patatas fritas, patés de higado
de cerdo y aperitivos salados. En este estudio se puso
en evidencia que el contenido de AGt en estos alimen-
tos no resulta elevado en relacién con las recomenda-
ciones dietéticas. De los 99 productos analizados, s6lo
un 15% presentaba valores de AGt superiores a 0,5
2/100 g de grasay un 6% presentaba un valor superior a
1 2/100 g de grasa. La suma de AGS mds AGt dividido
por la suma de AGMI mas AGPI, un indice a menudo
utilizado para estimar el potencial grado de aterogeni-
cidad de las muestras, se mantiene en valores inferiores
a uno en siete de los doce grupos analizados, alcanzan-
do los niveles mas altos en galletas rellenas de chocola-
te, bollerfa infantil y cereales con chocolate’.

En el caso concreto de las margarinas, en Espaiia, el
contenido en AGt ha ido disminuyendo en los tltimos
afios', pasando de mas del 10% en los afios 80" y 90"
del siglo pasado, al 8,87%" en el afio 2000 y el 2,5% en

2003". En el estudio antes mencionado del Centro Na-
cional de Alimentacion, el contenido de AGt en las 8
margarinas evaluadas fue variable: en dos productos no
se detectaron AGt, siendo el contenido mayor observa-
do de 0,7 g/100 g de grasa®. Dado que el contenido de
AGtentre las distintas marcas de margarinas es muy va-
riable, serfa recomendable que su contenido figurara en
el etiquetado para que el consumidor pudiera seleccio-
nar la opcién con menos AGt. Esta misma tendencia se
observa en la mayor parte de los paises industrializados.
No obstante, en otros paises, como algunas zonas de
América del Sur atin se sigue comercializando margari-
na con aceites parcialmente hidrogenados y por lo tanto
con unas cantidades considerablemente mds elevadas
que las halladas en los paises mds occidentalizados'>.

Recientemente se ha evaluado el contenido en AGt
en diferentes alimentos, en 16 paises de Europa occi-
dental y oriental, y se han comparado los resultados ob-
tenidos en el afio 2005 y 2009". Se evaluaron productos
como patatas fritas, “nuggets” de pollo, palomitas de
microondas, galletas y bizcochos, que contenian grasa
parcialmente hidrogenada. En el afio 2005, una dieta ri-
caen AGt (100 g de palomitas de microondas, una ra-
cién grande de patatas fritas y 100 g de galletas) aporta-
ba 20-30 g de AGten 8 paises de Europa occidental y 30
g en 5 paises de Europa oriental. En el afio 2009 esta
cantidad habia disminuido significativamente, pero se
observaron diferencias entre los distintos paises. Asf, en
Alemania, Francia y Reino Unido, esta dieta aportaba
menos de 2 g de AGt, mientras que en Hungria, Polonia
y Reptiblica Checa aportaba entre 10-20 g.

Los contenidos de AGt en leche de vaca oscilan en
general entre 1,5 y 5% del total de AG. El contenido en
los distintos productos lacteos depende de la materia
prima y de la cantidad de grasa en el producto, sin que
se hayan evidenciado aumentos durante los procesos
tecnoldgicos convencionales. La carne de rumiantes
presenta, en general, contenidos de AGt inferiores a los
de la grasa de leche.

Datos de consumo

A comienzos de los 90 del siglo XX, la ingesta de
AGt en Europa se estimaba comprendida entre 2 y 17
g/dia. Para conocer con precisién la ingesta de AGt en
los distintos paises europeos, la Comisién Europea fi-
nancio el proyecto TRANSFAIR". Su objetivo fue va-
lorar el consumo de AGt en 14 paises europeos occi-
dentales durante los afios 1995 y 1996. Los valores de
la ingesta media diaria obtenida en el estudio, variaron
entre los distintos paises. Los valores mds elevados, 5,4
g/dia de AGt (2,0% de la energia total ingerida) se en-
contraron en Islandia y los mas bajos 1,5 g/dia (0,5%)
en Grecia e Italia. En el caso de Espafia, la ingesta me-
dia de AGt se situaba en 2,1 g/dia (0,7% del aporte total
de energia). El estudio concluia que, en general, el con-
sumo de AGt en Europa occidental no era preocupante,
aunque se recomendaba reducir la ingesta de AG que
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afectan a la colesterolemia incluidos los AGt. En Esta-
dos Unidos, la ingesta diaria estimada mediante un
cuestionario de frecuencias de consumo fue de 3-4
g/dia. Desde la publicacién de los resultados del pro-
yecto TRANSFAIR, muchos paises han realizado estu-
dios sobre los contenidos de AGt en los alimentos de
uso habitual y la industria ha comenzado a utilizar nue-
vas tecnologias que disminuyen su formacion.

Laingesta de AGt en la mayor parte de los paises eu-
ropeos ha descendido a niveles inferiores al 1%, debi-
do fundamentalmente a la reformulacién de los pro-
ductos que los contenian. En paises como Reino Unido
o Francia, la ingesta oscila entre el 0,8-1%, siendo pro-
porcionalmente mayor la ingesta de AGt de origen na-
tural. Este descenso ha sido menor en los paises de Eu-
ropa del Este. La Agencia Espafiola de Seguridad
Alimentaria y Nutricién (AESAN), ha elaborado un In-
forme Cientifico sobre el riesgo asociado a la presencia
de AGten los alimentos' en el que sefiala que, en base a
datos de la dieta espaiiola y los contenido de AGt en los
alimentos, la ingesta estimada de estos AGt de origen
industrial es inferior a las mencionadas en el proyecto
europeo TRANSFAIR (2,1 g/dia, equivalente a 0,7%
del aporte caldrico total).

En EEUU o en Australia se observa un descenso si-
milar. En otros pafses, como en la India, todavia no se
han puesto en marcha o no han sido efectivas las medi-
das para reducir los AGt en la alimentacion®.

Efectos sobre la salud

Las primeras evidencias de los efectos adversos de
los AGt sobre la salud se publicaron en la década de los
90, cuando diversos estudios realizados en humanos
mostraron que su ingesta aumentaba el riesgo de pade-
cer alteraciones cardiacas tanto o mas que los AG satu-
rados®. Desde entonces, se han publicado mdltiples
revisiones al respecto en la literatura cientifica interna-
cional?!, con indicaciones sobre como disminuir su
consumo®. Un aumento de un 2% de la energia a partir
de AGt incrementa significativamente el riesgo de su-
frir enfermedades cardiovasculares, hasta en un 23 %?>.
En un estudio realizado por Clifton y cols.* se mostré
una asociacion positiva entre la ingesta de AGt y el
riesgo de infarto de miocardio no fatal; este riesgo dis-
minuy6 después de 1996, cuando se eliminaron los
AGt de las margarinas.

Por otro lado, una revision sistemdtica y metanalisis
publicado por Bendsen y cols.” puso de manifiesto que
un incremento de entre 2,8 g/dia y 10 g/dia puede au-
mentar el riesgo de sufrir eventos coronarios en un 22%
y de eventos coronarios fatales en un 24%. El efecto
negativo de los AGt sobre la salud cardiovascular se
debe a que producen alteraciones en el metabolismo de
las lipoproteinas. Su ingesta estd relacionada con el au-
mento de la concentracidn de colesterol total y coleste-
rol LDL en sangre y con la disminucién del colesterol
HDL. Ademas, pueden favorecen el estado inflamato-

rio afectando a marcadores como la proteina C reacti-
va, entre otros.

Se ha podido comprobar que los AGt monoinsatura-
dos incrementan los niveles de lipo-proteinas de baja
densidad (colesterol-LDL) de forma similar a la de los
AG saturados (dcido palmitico, miristico, ldurico) y re-
ducen los niveles séricos de lipoproteinas de alta densi-
dad (colesterol-HDL). Un meta-analisis de 60 estudios
publicado en 2003 sefiala que los AGt monoinsatura-
dos incrementan la relacién entre el contenido de coles-
terol total y el colesterol-HDL y su ingesta aumenta el
riesgo cardiovascular mds que la de los AG saturados.
Se desconocen los mecanismos que explicarfan estos
efectos y se ha sugerido la implicacion de las proteinas
que se unen a los ésteres del colesterol y a ciertos recep-
tores hepaticos. Un estudio cruzado doble ciego publi-
cado en 2012% mostrd que pese a que la ingesta de AGt
equivalente al 1% de la energia total no tuvo un efecto
significativo en la fraccién de colesterol-LDL, si se
asoci6 a una reduccién plasmadtica de colesterol-HDL,
especialmente en personas con sobrepeso. En la actua-
lidad, hay coincidencia en la comunidad cientifica en
admitir que los efectos adversos debidos a la ingesta de
AGt se inician mediante cambios en el perfil de las li-
poproteinas séricas aunque la respuesta inflamatoria y
la funcion endotelial pueden verse también afectadas®.

El efecto de los AGt de distintas fuentes es mas con-
trovertido®*. Aunque hay algunos datos que indican
que los AGt procedentes de los rumiantes pueden tener
efectos adversos sobre las lipoproteinas y lipidos de la
sangre similares a las de origen industrial, el conoci-
miento actual es insuficiente para establecer si, ante
una misma ingesta, el riesgo cardiovascular es el mis-
mo. Es mds, algunos estudios apuntan que el consumo
de cantidades moderadas de AGt procedentes de la gra-
sa de leche podria no contribuir a aumentar el riesgo
cardiovascular®'. Sjogren y cols..*? encontraron que la
ingesta de AG contenidos en los productos lacteos se
asocié con un perfil de colesterol-LDL favorable, con
descenso de particulas de colesterol-LDL pequefias y
densas. Una revision reciente® sefiala que ambas fuen-
tes de AGt afectan desfavorablemente el perfil lipidico;
el efecto de los AGt procedentes de rumiantes era me-
nor, pero esta diferencia no fue significativa.

El efecto de los AGt sobre el metabolismo de la glu-
cosa no estd bien definido. Los estudios de cohorte su-
gieren que la ingesta de AGt puede condicionar una
mayor resistencia a la accion de la insulina y diabetes.
En el Nurses Health Study'® se observé una relacion po-
sitiva entre la ingesta de AGt y el riesgo de desarrollo
de diabetes tipo 2. Dicho efecto se observé fundamen-
talmente en mujeres obesas, lo que podria explicarse
por el hecho de presentar mayor resistencia a la insuli-
na al inicio del estudio en comparacién con las mujeres
no obesas*. Sin embargo, en el Health Professionals
Follow-Up Study realizado en varones, no se observé
esta relacion®. Un metandlisis publicado en 2006* so-
bre este tema, puso de manifiesto que pese a que exis-
tian ciertas evidencias de estudios observacionales y de
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intervencién que sustentaban la hip6tesis de una rela-
cién entre ingesta de AGt y aumento del riesgo de pa-
decer diabetes tipo 2, existian inconsistencias entre es-
tudios y se requerian mds estudios de intervencién. En
este sentido, un metandlisis publicado en 2012 que in-
cluye 7 estudios randomizados controlados con place-
bo, en el que se sustituye la ingesta de AGt por otros
tipos de AG, no encuentra efecto alguno de la disminu-
cion en la ingesta de AGt sobre la homeostasis de la
glucosa ni de la insulina. Sin embargo, hay que desta-
car que estos estudios tenfan una corta duracién (4-5
semanas)®’.

La ingesta de AGt se ha relacionado con algunos ti-
pos de cancer, especialmente de mama y de prostata, si
bien la evidencia no es concluyente. Aunque en los paises
industrializados un trabajo reciente relaciona la ingesta
de AGt con un mayor riesgo de cdncer de mama®, se
puede concluir que no hay atn evidencias cientificas
que permitan una relacién directa entre la ingesta de
AGt y el incremento del riesgo de desarrollar cancer.
Es mas, se ha estudiado en animales de experimenta-
cion el efecto del CLA, principalmente en tumores ma-
marios de rata, en los que se ha visto que el isomero 9¢
11t C18:2 ejerceria un efecto inhibitorio en la aparicion
y el desarrollo de estos tumores mamarios de rata®. Pe-
ro los efectos antitumorales se han obtenido para inges-
tas muy altas y prolongadas y los estudios en humanos
son muy limitados y no han evidenciado efectos simila-
res.

Estado actual de la legislacion y recomendaciones
de ingesta

A medida que han ido aumentando las evidencias de
los efectos perjudiciales de los AGt sobre la salud, los
diferentes organismos y agencias internacionales han
emitido recomendaciones sobre su ingesta, asi como
diversas iniciativas para limitar su consumo. Hay que
tener en cuenta que los alimentos que aportan AGt con-
tienen también AG esenciales y otros nutrientes. Por
este motivo, existe un limite en el descenso de la inges-
ta de AGt ya que se puede comprometer de manera pa-
ralela la ingesta de estos nutrientes. Por otro lado, hay
que tener en cuenta que la recomendacion de disminu-
cién de ingesta de AG saturados puede conducir, de
manera paralela, a un descenso de la ingesta de AGt de
origen natural.

La OMS y American Heart Association recomien-
dan disminuir el aporte de AGt al 1% del aporte energé-
tico total (2 g/dia para una dieta de 2.000 kcal). Otros
organismos, como la American Dietetic Association, la
US Dietary Guideines y la FDA recomiendan dismi-
nuir su aporte tanto como sea posible. Canada fue el
primer pais que, en el afio 2003, introdujo el contenido
de AGt en el etiquetado de los alimentos. En EEUU
existe, desde el afio 2006, obligatoriedad de sefialar en
el etiquetado el contenido en AGt, en una linea separa-
da*. Se permite, sin embargo, etiquetar los alimentos

con un aporte inferior a 0,5 g de AGt por racién como
“0 g”*. Este hecho puede resultar engafioso para los
consumidores, ya que hace posible que se pueda ingerir
una cantidad diaria excesiva de AGt si se consumen va-
rias raciones de alimentos que contengan menos de 0,5
g por racién®. En cuanto a la limitacién del aporte de
AGt en los alimentos, la ciudad de Nueva York® y el
estado de California han sido los primeros en controlar
el consumo de AGt en los alimentos, recomendando la
disminucién de AGt en los aceites y margarinas utiliza-
das para untar y freir: desde el afio 2010 los productos
servidos en los restaurantes deben contener menos de
0,5 g de AGt por racién/porcién y en productos de bo-
lleria se controla desde el afio 2011. Como medidas
adicionales de seguridad alimentaria y tras comprobar
que no toda la industria alimentaria del pais usa los pro-
cesos tecnoldgicos para obtener productos con conteni-
dos muy bajos en AGt, el 7 noviembre de 2013 la FDA
emitio un aviso en el Federal Register* con la determi-
nacién preliminar de no considerar los aceites parcial-
mente hidrogenados como sustancias GRAS (gene-
rally recognized as safe), pasandose a considerar como
aditivos. Esta medida no resulta en una prohibicién del
uso de AGt, sino que es una medida para que las empre-
sas deban solicitar el uso del aditivo, y deban indicarlo
en el etiquetado.

En Latinomamérica, paises como Repitiblica Domi-
nicana o Costa Rica y que forman parte de MERCO-
SUR (Argentina, Brasil, Paraguay y Uruguay) han rea-
lizado acciones para reducir el consumo de AGt y para
disponer de una regulacién para la inclusién del conte-
nido de estos AG en el etiquetado®.

En Europa, la EFSA* recomienda disminuir el con-
sumo de AGt tanto como sea posible, en el contexto de
una dieta nutricionalmente adecuada. Sefiala asimis-
mo, que se deberia considerar la limitacién de la inges-
ta de AGt al establecer objetivos y recomendaciones
nutricionales. Los paises nérdicos fueron los primeros
en incorporar una normativa especifica para los AGt.
Desde 2006, en Dinamarca se ha limitado el aporte die-
tético de AGt, prohibiendo la presencia de mas de un
2% del total de grasa en todos los alimentos del merca-
do, incluyendo los alimentos importados. Esta medida
ha contribuido al descenso de las enfermedades cardio-
vasculares, cercano al 60%, que ha experimentado este
pais en los ultimos afios”’. Otros paises europeos han
adoptado la recomendacién de EFSA sobre el consumo
de AGt. En el momento actual, no existe en Espaiia la
obligacion de incluir el contenido de AGt en el etique-
tado de los alimentos.

La efectividad de las politicas para la reduccion de la
ingesta dietética de AGt se ha evaluado recientemente
en una revision sistematica, publicada en el boletin de
la OMS*. Las estrategias mas utilizadas son la limita-
ci6n voluntaria, el etiquetado y la normativa local o re-
gional que regule el contenido en AGt en los alimentos.
Estas politicas se asocian en general con una reduccion
significativa de los niveles de AGt, sin que se observe
un aumento del aporte graso total. Las medidas mas
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efectivas son aquellas que limitan de manera obligato-
ria el contenido en AGt. Esta revision sefiala que estas
estrategias son factibles, viables y pueden tener un
efecto sobre la salud publica.

En relacién a la legislacion espanola, la Ley 17/2011
de 5 de julio, de seguridad alimentaria y nutricion esta-
blece, en relacion a los AGt:

a) Articulo 40, punto 6: En las escuelas infantiles y
en los centros escolares no se permitird la venta
de alimentos y bebidas con un alto contenido en
dcidos grasos saturados, dcidos grasos trans, sal
y aziicares. Estos contenidos se establecerdn re-
glamentariamente.

b) Articulo 43: Punto 1: En los procesos industriales
en los que se puedan generar dcidos grasos
«trans», los operadores responsables establece-
rdn las condiciones adecuadas que permitan mi-
nimizar la formacion de los mismos, cuando se
destinen a la alimentacion, bien de forma indivi-
dual o formando parte de la composicion de ali-
mentos. Punto 2: Los operadores exigirdn a sus
proveedores la informacion sobre el contenido de
dcidos grasos «trans» de los alimentos o materias
primas que les proporcionen y tendrdn a disposi-
cion de la administracion la informacion relativa
al contenido de dcidos grasos «trans» en sus pro-
ductos Punto 3: Estos requisitos no se aplicardn a
los productos de origen animal que contengan, de
manera natural, dcidos grasos «trans».

En Espafia estd limitado el contenido de AGt en for-
mulas infantiles (han de contener menos del 4% del to-
tal de dcidos grasos como AGt), segin una directiva
comunitaria de aplicacién en toda la Unién Europea
(DOCE, Directiva 96/4 de 16 Febrero 1996) y poste-
riormente publicada en el BOE (RD 72/1998).

Conclusiones

La ingesta de AGt estd relacionada con un mayor
riesgo de sufrir enfermedades cardiovasculares. Por el
momento no se dispone de informacién suficiente que
permita determinar si los AGt de fuentes distintas (ori-
gen animal y vegetal) difieren en sus efectos sobre el
riesgo de enfermedad.

Durante las dltimas décadas, en muchos paises ha
disminuido considerablemente la ingesta de AGt gra-
cias a la legislacion establecida, y a los cambios en los
procesos tecnolégicos desarrollados por la industria
alimentaria. En Espaifia, segin los datos del estudio
TRANSFAIR, la ingesta de AGtes de 2,1 g/dia, que
corresponde al 0,7 % de la energia ingerida, valor infe-
rior al valor maximo recomendado por la OMS (<1%).
En nuestro medio, el contenido en AGt en distintos ali-
mentos ha disminuido de manera considerable en los
ultimos afios. Segtin los datos de que disponemos, ac-
tualmente, en Espafia, las margarinas no constituyen

una fuente de significativa de AGt, ya que su contenido
es inferior al 1 %. Por otro lado, la mayor parte de los
AGt que se consumen en la actualidad proceden de ali-
mentos que los contienen de manera natural, como los
productos lacteos y algunas carnes. En la actualidad, la
ingesta de AGt no constituye un problema de salud pu-
blica en nuestro pais.

Es necesario, sin embargo, que se desarrollen y se
apliquen normativas que regulen el contenido de AGt
en los alimentos comercializados en nuestro pafs, in-
cluyendo los productos importados, para que en el fu-
turo contintie este cambio favorable en la ingesta de los
distintos tipos de AG, incluyendo el descenso de AGt.
En este sentido, la legislacion europea deberia favore-
cer la obligatoriedad de declarar el contenido de AGt
de los productos en su etiquetado.
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Resumen

En esta conferencia, dictada en el marco de las Jorna-
das Internacionales de Neurociencias, Quito, Mayo 31 a
Junio 1, 2013, se hizo una exposicion de lo que fueron las
situaciones de hambruna acaecidas en Espafia durante la
Guerra Civil de 1936-39. Su capital, Madrid sufrié du-
rante todo ese periodo racionamientos de alimentos, agua
y leche. Esta situacién dio lugar a unas condiciones que
pusieron de manifiesto las relaciones entre sistema ner-
vioso y alimentacion. La poblacion madrileiia estuvo so-
metida a un verdadero experimento de hipo alimenta-
cion, analogo al que se puede realizar en el laboratorio. Al
concluir la guerra, la Direccion General de Sanidad y el
Instituto de Investigaciones Médicas, con la colaboracion
de la Fundacion Rockefeller, realizaron una serie de en-
cuestas clinicas y de consumo alimentario entre la pobla-
cion de Madrid.

Hubo tres situaciones médicas que tuvieron especial
relevancia durante la Guerra Civil y durante la posgue-
rra: La epidemia de pelagra, la aparicion de latirismo y el
denominado sindrome de Vallecas.

La aparicion de casos de pelagra fue trascendental por-
que permitio, a partir de una avitaminosis conocida, re-
plantearse toda la sintomatologia inespecifica que se habia
estado observando. La pelagra pasé a ser la enfermedad
carencial mas prevalente, y la mas claramente vinculada a
la alimentacién.

El latirismo es una intoxicacion crénica producida por
la acumulacion de neurotoxinas. Se debe al consumo fre-
cuente de almortas (Lathyrus sativus) . La almorta es to-
xica solo cuando constituye mas del 30% de las calorias
diarias consumidas durante un periodo continuado de
dos a tres meses. El Latirismo volveria a afectar a los es-
paiioles durante los afios 1941 y 1942, en los llamados
“afos del hambre” de la posguerra, cuando, debido a la
escasez de alimentos, fue consumida gran cantidad de ha-
rina de almortas.

Las neuropatias carenciales observadas en Madrid du-
rante la Guerra Civil dieron lugar a descripciones clini-
cas novedosas y originales. En niiios de colegios del barrio
de Vallecas se describié un sindrome carencial, probable-
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NEUROLOGICAL CHANGES RELATED TO
MALNUTRITION DURING THE SPANISH CIVIL
WAR (1936-1939)

Abstract

In this lecture, given at the International Conferences
on Neuroscience, in Quito, May 31st-June 1st of 2013, the
topic of famine situations during the Spanish Civil War,
1936-1939, was approached. Madrid, the capital of Spain,
was under food, water and milk rationing during that
period. This situation led to conditions that showed the
relationships between the nervous system and nutrition.
The Madrilenian population was submitted to a real expe-
riment of hyponutrition, similar to the one that may be
reproduced at the laboratory. At the end of the war, the
National Direction on Health and the Institute of Medical
Investigations, with the collaboration of the Rockefeller
Foundation, carried out a series of clinical and food
consumption surveys among the Madrilenian population.

There were three medical situations that were of parti-
cular relevance during the Civil War and after it: the
pellagra epidemics, the onset of lathyrism, and the so-
called Vallecas syndrome.

The occurrence of pellagra cases was paramount
because it allowed reconsidering all the unspecific symp-
toms observed from an already known vitamin defi-
ciency. Pellagra became the most prevalent deficit-
related disease, and most clearly related to nutrition.

Lathyrism is a chronic intoxication produced by the
accumulation of neurotoxins. It is due to common intake
of chickling peas (Lathyrus sativus). Chickling peas are
toxic only if they represent more than 30% of the daily
calories consumed for a prolonged period greater than
two to three months. Lathyrism would reoccur in the
Spanish population after the war, in 1941 and 1942, the so
called “famine years”, when due to the scarcity of foods
chickling pea flour was again consumed in high amounts.

Deficiency-related neuropathies observed in Madrid
during the Civil War led to new and original clinical
descriptions. In children from schools of the Vallecas

*Conferencia dictada en el marco de las Jornadas In-
ternacionales de Neurociencias, Quito, Ecuador, Mayo
31 alJunio1,2013.



mente de vitaminas del complejo B, que originaba calam-
bres musculares y debilidad muscular, que se dio en lla-
mar sindrome de Vallecas. Se destacé la pobreza en gra-
sas de la dieta y una ligera disminucion de la cifra de
calcio, ya muy pobre, en el grupo con calambres. Tanto
con la administracion de tabletas conteniendo una pro-
porcion adecuada de calcio y fosforo como con la inges-
tion diaria de 4 a 6 miligramos de tiamina, consiguieron
hacer desaparecer los calambres musculares o0 aminorar
considerablemente su frecuencia e intensidad.

(Nutr Hosp. 2014;29:712-718)
DOI:10.3305/nh.2014.29.4.7346

Palabras clave: Malnutricion. Hambrunas. Guerra Civil
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Introduccion

Acudir por invitacién a la celebracién del 70 cum-
pleafios de Marcelo Cruz en Quito es un gran honor pa-
ra mi. Hablar ante un auditorio exclusivo de neurélo-
gos, una gran responsabilidad. He intentado encontrar
un nexo de relacion entre ustedes y yo, cirujano de pro-
fesion. Finalmente, he decidido acudir a temas a los
que he dedicado atencion desde el punto de vista de la
investigacion y los he vinculado a aspectos de relacion
familiar con el homenajeado que, y ese es el motivo de
mi presencia aqui, es cuiiado mio.

Durante mi vida profesional he prestado especial in-
terés a los trastornos derivados de la nutricién que,
unas veces por defecto, la desnutricion es cortejo habi-
tual de la patologia digestiva grave y por ello tributaria
de nutricion artificial antes o después de la cirugia,
otras por exceso, la obesidad, pandemia del siglo XXI,
ha pasado a ser una patologia candidata de tratamiento
quirdrgico. Si volvemos la cara a la historia, algo que
me apasiona, encontramos muchas situaciones de ham-
bre, hambrunas, malnutricion, situaciones carenciales,
intoxicaciones colectivas, que han sido causa de enfer-
medades especificas.

Hoy me quiero referir a un episodio tragico en la his-
toria de Espafia, la Guerra Civil Espafiola de 1936 a
1939 que, entre otras cosas, condiciond situaciones de
hambruna, especialmente en el Madrid pricticamente
sitiado desde el primer dia de la guerra y, posterior-
mente, en las grandes ciudades de casi toda Espafia en
la posguerra'.

A partir de noviembre de 1936, y hasta el final de la
Guerra Civil, dos afios y medio después, Madrid es si-
tiado por las fuerzas enemigas de la Republica. Madrid
se convierte en un simbolo de resistencia contra el fas-
cismo a un alto precio. Se impide la entrada y la salida
de la ciudad en casi todas las direcciones. Una situa-
cién que hacia casi imposible el abastecimiento para el
millén de madrilefios que vivian en la ciudad y a los
que se sumaron miles de personas que llegaban de los
pueblos limitrofes ante el avance de las tropas fran-
quistas.

neighborhood, a deficiency syndrome, likely related to
vitamin B complex deficiency, was described, which
manifested by muscle cramps and weakness, and was
termed the Vallecas syndrome. Poor fat content in the
diet and a light decrease in calcium levels, which were
already very low, were observed in the group with
cramps. Both the administration of tablets containing an
adequate amount of calcium and phosphorus and the
daily intake of 4-6 milligrams of thiamine, achieved a
considerable reduction in the frequency and severity of
the cramps, or their complete resolution.

(Nutr Hosp. 2014;29:712-718)
DOI:10.3305/nh.2014.29.4.7346

Key words: Malnutrition. Famine situations. Spanish
Civil War. Nutritional deficiencies.

Madrid sufrird durante todo ese periodo raciona-
mientos de alimentos, agua y leche, toque de queda a
las once de la noche y un nerviosismo general derivado
de los bombardeos, temor a quintacolumnistas y cerca-
nia del enemigo.

Esta situacién dio lugar a unas condiciones que pu-
sieron de manifiesto las relaciones entre sistema ner-
vioso y alimentacion. Se desarroll6 toda una linea de
investigacion cuyo objetivo fue el estudio del valor
calérico y nutricional de la dieta, asi como de las com-
plicaciones clinicas, fundamentalmente de tipo neuro-
16gico, de las carencias alimentarias que fueron apare-
ciendo. Se puede considerar, tal y como expresara
Francisco Grande Covidn en su momento, que la po-
blacién madrilefia estuvo sometida a un verdadero ex-
perimento de hipo alimentacién, andlogo al que se pue-
de realizar en el laboratorio.

Hago notar que mi padre, Antonio Culebras Souto?,
padre politico del hoy homenajeado y también padre de
otro de los invitados a este evento, tomo parte activa en
aquella contienda, organizando las unidades de trans-
fusion de sangre de campaiia en compaiiia de volunta-
rios extranjeros que acudieron en defensa de la republi-
ca con la brigada Lincoln de EEUU y con el Batallén
Mackencie-Pappineau de Canada’ (fig. 1).

Pues bien, en el piso encima del Cuartel General de
Transfusion de Sangre de la calle Principe de Vergara
de Madrid se encontraba el Instituto Nacional de Higie-
ne de la Alimentacién donde trabajaba Francisco Gran-
de Covidn*, amigo personal de mi padre.

La investigacion en nutricidn realizada en Espafia
durante la Guerra Civil fue un precedente importante
para estudios posteriores realizados en conflictos ar-
mados o en situaciones de emergencia. Del mismo mo-
do, las Unidades Medicas Mobiles para realizar trans-
fusiones de sangre desarrolladas por Barsky, Bethune y
Culebras durante la Guerra Civil fueron precursoras
para el desarrollo posterior de los hospitales quirdrgi-
cos moviles del ejercito en la Il Guerra Mundial (Mobi-
le Army Surgical Hospital (MASH) units)’.

Grande Covidn durante la guerra y luego en la pos-
guerra, sorteando la persecucién de la dictadura vence-
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Fig. 1.—Dr. Antonio Culebras y Manuela, su esposa en el Cen-
tro de Transfusion de Sangre de La Calle Principe de Vergara.
Culebras era Comandante Jefe de Transfusion de Sangre de los
Ejércitos de Extremadura y Andalucia. Manuela era enfermera
voluntaria. Madrid, 1937 .

dora, puso de manifiesto las situaciones patoldgicas se-
cundarias a la desnutricién y a las intoxicaciones créni-
cas por malnutricién, tanto en nifilos como en adultos,
durante aquel periodo®’.

Al concluir la Guerra Civil, entre 1941 y 1943, la
Direccion General de Sanidad y el Instituto de Investi-
gaciones Médicas, con la colaboracion de la Funda-
cién Rockefeller®, realizaron una serie de encuestas
clinicas y de consumo alimentario entre la poblacién
de Madrid.

Me voy a referir a tres situaciones médicas que tu-
vieron especial relevancia durante aquel periodo y du-
rante la posguerra: La epidemia de pelagra, la aparicién
de latirismo y el denominado sindrome de Vallecas.

La epidemia de pelagra

La pelagra estd vinculada a la historia de la medicina
espafiola desde su descripcién, en 1762, por Gaspar
Casal (1680-1759). El llamado «mal de la rosa» se con-
virtié con Casal en una «especie morbosa» y, mas tar-
de, en una enfermedad social relacionada con la «esca-
sez y mala calidad de los alimentos», padecida por
labradores poco pudientes y tradicionalmente ligada a
hambrunas y crisis de subsistencia. No es de extrafar,
pues, que la enfermedad apareciera con toda su viru-
lencia en el Madrid sitiado de la guerra, cuya situacién
alimentaria ya hemos comentado.

Sin embargo, junto a la pelagra aparecen otros diag-
noésticos de enfermedades neurolégicas, que algunos
autores consideraron estadios iniciales de un cuadro
pelagroso pero que, en general, fueron descritos como
entidades nosolégicas independientes.

Grande y Peraita, en el libro Avitaminosis y sistema
nervioso’, describen el estudio de 300 enfermos con di-
versos sindromes nerviosos y mentales de naturaleza
avitaminica. La carencia de carnes, huevos, leche, etc
en el invierno de 1937-1938 fue casi absoluta en la die-
ta de la poblacién de Madrid, siendo en este periodo
cuando se observan numerosos casos de pelagra y de
una serie de cuadros nerviosos que se describen ligados
a esta enfermedad'. La mayor parte de estos trastornos
neurolégicos observados en la poblacién estaban me-
diados por un déficit de vitaminas del grupo B2, que en
dietas normales se aporta principalmente por los ali-
mentos animales'"'2.

Los primeros sintomas de avitaminosis se presenta-
ron en diciembre de 1936, pero fue un afio mas tarde
cuando se observé un gran nimero de personas afectas
y cuando comenzaron a verse enfermos con patologia
carencial. En el verano de 1937, se describieron altera-
ciones oculares de naturaleza deficitaria entre la pobla-
cidn civil? y, simultdneamente, cuadros inespecificos
como trastornos intestinales y alteraciones de las mu-
cosas —fundamentalmente glositis—, que tanto la pobla-
cién, como muchos médicos inicialmente, atribuyeron
auna mala calidad del pan. En el otofio de 1937 y en el
invierno de 1937-1938 empezaron a observarse cua-
dros clinicos inéditos que, o bien quedaban sin diag-
ndstico, o bien se les adjudicaban dictdmenes dispares
como cidtica, tabes, pies planos o reuma.

Desde el inicio del estudio, los autores se plantearon
la hipétesis carencial, pero no conseguian clasificar di-
chos cuadros ya que se apartaban de las patologias co-
nocidas. Las dltimas semanas del invierno de 1937-
1938 son cruciales, porque empiezan a ingresar
pacientes en la Clinica Psiquidtrica del Hospital Provin-
cial y en el Hospital Clinico de San Carlos con alteracio-
nes mentales que condujeron al diagnéstico de pelagra.
La aparicién de casos de pelagra fue trascendental por-
que permitid, a partir de una avitaminosis conocida, re-
plantearse toda la sintomatologia inespecifica que se
habia estado observando. La pelagra paso a ser la enfer-
medad carencial mds prevalente, y la mds claramente
vinculada a la alimentacion'.

Carlos Jiménez Diaz explica la pelagra en sus Lec-
ciones sobre las enfermedades de la nutricién® (fig. 2)
de manera clara y didactica. “Una sintomatologia neu-
rolégica muy proteiforme que englobaria desde sindro-
mes parkinsonianos, coreiformes o cerebelosos, hasta
mielosis combinadas con reflejos tendinosos débiles,
ataxia, paresia, Babinsky+, parestesias e hiperalgias.
Las disestesias distales resultan, manifestaciones espe-
cialmente relevantes en el cuadro pelagroso...”

La psicosis pelagrosa

Bartolomé Llopis, médico-jefe de la Clinica Psiquia-
trica de mujeres del Hospital Provincial de Madrid re-
lata que “El régimen de hambre a que estuvo sometida
la poblacién de Madrid durante la Guerra Civil Espa-

714 Nutr Hosp. 2014;29(4):712-718

Jesus M. Culebras



Fig. 2.—Leccion de D. Carlos Jimenez Diaz. Oleo sobre lienzo.
Eugenio Hermoso 1950. Jimenez Diaz fue el médico espariol mds
importante del siglo XX. En el cuadro aparece rodeado de algu-
nos de sus discipulos, Vivanco, Perianes, Lopez Garcia, Gilsanz,
Gonzalez Bueno, Cifuentes, Obrador, Rof Carballo, Rodriguez
Mifion, Segovia Arana, Merchante y otros.

fiola dio origen a una ‘epidemia’ de pelagra de una ex-
tension y una intensidad como quizd no se habia obser-
vado nunca hasta aquella fecha". Sin duda, la aporta-
cién mds relevante de Llopis al estudio de esta
enfermedad carencial es la descripcion de su sintoma-
tologia psiquica'. Llopis confirma esta consideracion
de la pelagra como un «complejo de sindromes caren-
ciales» en el que, ademds de la pelagra «genuina», de-
bian englobarse también una serie de sindromes menos
conocidos, como los ya referidos (neuritis 6ptica retro-
bulbar, mielopatia funicular, glositis, etc.), asi como las
«alteraciones subjetivas de la sensibilidad tactil, térmi-
cay dolorosa» que Peraita denominé «sindrome pares-
tésico-causdlgico»'®.

Algunos enfermos referian pérdida de agudeza vi-
sual, sensacién de niebla, escotomas, y otros sintomas
oculares que fueron diagnosticados de neuritis Opticas
retrobulbares'. Los casos de neuritis coclear fueron
mads aislados y la sintomatologia referida era una pér-
dida de la agudeza auditiva que se acompafnaba de
zumbidos y diversos ruidos subjetivos. Las mielopatias
funiculares (cordones posteriores y laterales) se obser-
varon de forma mds aislada y asociadas casi siempre al
complejo sindrémico pelagroso. Especial interés en to-
do este proceso, tiene el mecanismo de transformacion
de las sensaciones anormales en pseudopercepciones y,
posteriormente, en alucinaciones.

Latirismo

El latirismo es una intoxicacién crénica producida
por la acumulacién de neurotoxinas —principalmente al-
caloides— en el sistema nervioso. La intoxicacién se de-
be al consumo frecuente de almortas (Lathyrus sativus)
dado que estos vegetales poseen alcaloides (inhibidores
de la lisil oxidasa, enzima dependiente de cobre que ca-

taliza las reacciones de entrecruzamiento de la elastina
y coldgeno). La almorta es toxica solo cuando constitu-
ye mds del 30% de las calorias diarias consumidas du-
rante un periodo continuado de dos a tres meses. Enton-
ces es cuando se desarrolla la enfermedad.

La enfermedad se inicia en forma relativamente agu-
da con dolor, parestesias y paresia de las extremidades
inferiores, instalindose una parestesia con espastici-
dad, hiperreflexia tendinea y reflejos plantares exten-
sores, es decir, lo propio de una paraparesia o paraple-
jiaespdstica con una marcha “en tijeras”.

En otras ocasiones se instala una gradual paraparesia
espdstica y posteriormente se agregan parestesias, hi-
postesia, alteraciones esfinterianas y disfuncion eréctil.
En nifios afecta ademads el crecimiento.

La primera mencidn de la intoxicacién por almortas
es de Hipocrates menciondndolo en Grecia en el afio 46
a.c., causado por el consumo de semilla de Lathyrus de
forma regular.

Durante la Guerra de la Independencia espafiola
frente a Napole6n, a principios del siglo XIX, la almor-
ta se consumio en grandes cantidades para combatir el
hambre, dando lugar a casos de intoxicacién. Goya in-
mortaliz6 la enfermedad en su grabado “Gracias a la
Almorta” (fig. 3) correspondiente a la serie “Los De-
sastres de la Guerra”, en el que se nos ofrece un testi-
monio grafico de la manera en que los madrilefios pu-
dieron soportar la hambruna de 1811.

El Latirismo volveria a afectar a los espanoles duran-
te los afios 1941 y 1942, en los llamados “afios del ham-
bre” de la posguerra, cuando, debido a la escasez de ali-
mentos motivada por la politica econémica autdrquica,
fue consumida gran cantidad de harina de almortas. La
observacién de numerosos focos de esta enfermedad en
varias regiones de Espaifia fue objeto de estudios minu-
ciosos por parte de los doctores Lopez Ibor, Oliveras,
Ley, E. de Salamanca y, sobre todo, Jiménez Diaz***.

El trabajo mds completo seria el realizado por Jimé-
nez Diaz" que, si bien en un principio pensé que era el
gorgojo de la almorta el responsable de la accion pat6-
gena atipica, posteriormente rectificé y dedujo que

Fig. 3.—“Gracias a la Almorta”. Serie: Los Desastres de la
Guerra. Francisco de Goya, Aguafuerte. 1811.
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“...]Ja accién latirégena de las almortas no es accidental
por mezcla, ni parasitacion, infeccién o transforma-
cidn, sino que es esencial, dependiendo de que produz-
can o no latirismo de la cuantia de su ingestién y de la
composicion de la dieta...”.

En algunas regiones de Espafia se consume la almor-
ta, especialmente en forma de gachas, pero sus efectos
téxicos solamente aparecen cuando llega a representar
una gran proporcién de la dieta (mds del 30% del total)
durante un periodo de varias semanas o meses.

Las gachas, tipicas de La Mancha, la tierra de Don
Quijote, consisten en una especie de papilla, compues-
ta por harina tostada y luego cocida con agua, que se
elabora con harina de almortas (también llamada de “ti-
tos” o “guijas” y chicharos), panceta de cerdo, ajos, pi-
menton, aceite y sal. La harina de almortas (o harina de
titos: Lathyrus sativus) no es ficil de conseguir fuera de
la region de Castilla-La Mancha; y dentro, comercial-
mente se consigue mezclada con la de trigo, debido a la
toxicidad presente en la almorta. En origen era comida
de pastores y gente del campo, consumida sobre todo
en los frios dias de invierno. Este plato se consume po-
pularmente en un corro alrededor del “perol” o sartén
que se ha utilizado para la elaboracién, con una cuchara
o con un simple trozo de pan. La almorta es un alimento
de supervivencia, dado que la planta resiste las condi-
ciones climdticas mds extremas en las que no sobrevi-
ven otras especies. La planta, de nombre cientifico
Lathyrus sativus, tiene un aspecto parecido al garban-
70, pero de contorno cuadrado més que redondeado.

Sindrome de Vallecas

El barrio de Vallecas se sitiia al sur de Madrid. Valle-
cas, en tal que pueblo, existia ya desde, por 1o menos,
los principios del siglo X VII (fig. 4). Los afios previos a
la Guerra Civil Espafiola, asi como los de la guerra mis-
ma, se vieron marcados por la condicién eminentemen-
te obrera e izquierdista del municipio, asi como por su
situacion intermedia entre Madrid y Valencia, donde se
habfa trasladado el gobierno de la Reptiblica, haciendo
de Vallecas lugar de paso entre ambas ciudades. Zona
especialmente activista y destacada en la defensa de
Madrid, Vallecas sufri6 duros ataques durante la guerra:
sus consecuencias fueron documentadas por el fotégra-
fo Robert Capa, que publicé en diciembre de 1936 un
amplio reportaje que se difundié internacionalmente
(fig. 5). Los primeros afios tras la guerra, como en el res-
to de Espafia, la poblacion sufrié hambre y necesidades.
En el siglo XXI Vallecas se ha transformado por com-
pleto, con edificios modernos, parques y anchas calles,
con multiples actividades culturales y deportivas.

Las neuropatias carenciales observadas en Madrid
durante la Guerra Civil dieron lugar a descripciones
clinicas novedosas y originales.

Fueron muchos los ensayos clinicos planteados por
Grande Covidn y sus colaboradores, utilizando a los
habitantes de lo que era entonces un barrio deprimido

Fig. 4.—FEl nifio de Vallecas. Velazquez, 1631. Oleo sobre lienzo.
Museo del Prado, Madrid.

Fig. 5.—Mujeres en Vallecas, tras un bombardeo. Fotografia de
R. Capa, 1936.

madrilefio, el barrio de Vallecas?. En ocasiones se hi-
cieron comparaciones con grupos de otros barrios aco-
modados de la ciudad, donde no habia problemas de
alimentacion®. En concreto se compararon nifios esco-
larizados en el Puente de Vallecas con nifios del Cole-
gio Estudio, situado en el barrio de Chamberi, donde
asistian nifios de clase acomodada. Con esta casuistica
describi6 Grande y col. un sindrome carencial, proba-
blemente de vitaminas del complejo B, que originaba
calambres musculares y debilidad muscular.

Durante el verano-otofio 1941, invierno 1941-42 y
verano-otoflo 1942 observaron la aparicién de calam-
bres musculares en una primera encuesta compren-
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Enfermedades carenciales de Madrid
' Vitami Pelagraen ‘l??il:ég ;z::ig:gnrlgpay S. parestésico
itaminas h : § : $
C li sentido amplio Sindromes S. Parestétiso-causdlgico
ompliejo enfermedad Neuropiticos Mielopatia funicular
. B2 de CASAL carenciales Neuritis optica retrobulbar
Carencias ‘ (PERAITA) Neuritis actstica
vitaminicas Glositis simple
P S. Hemorragico
Vitamina C { Escorbuto
Vitamina A { Xerosis, hiperqueratosis, hemerolopia
. Otras vitaminas { Sindromes carenciales varios
. Fig. 6.—Clasificacion de
Care/r}cms .................................................. Edema del hambre cuadros carenciales observa-
proteicas Trastornos de pelo y ufias dos en Madrid. Esta clasifi-
cacion aparece asi en Gran-
dey Peraita (1941), p. 398.

diendo adultos y nifios de ambos sexos del Puente de
Vallecas?. En esta zona la alimentacion era tipicamen-
te carencial. Calambres que por su forma de presentar-
se ofrecian gran semejanza con los de la hipocalcemia.
Los calambres se presentaron en un 23,25 por 100. En
una segunda encuesta similar, en verano-otofio 1942,
enel 12,7 por 100 y en una tercera encuesta limitada a
nifios, del sexo masculino, asistentes a una escuela del
mismo distrito, se vieron calambres en un 39 por 100
de todos los sujetos examinados. Un 75 por 100 de los
sujetos con calambres musculares tenfan también debi-
lidad muscular, Se destacé la pobreza en grasas de la
dieta y una ligera disminucién de la cifra de calcio, ya
muy pobre, en el grupo con calambres (fig. 6).

Los autores, tanto con la administracion de tabletas
conteniendo una proporcién adecuada de calcio y f6s-
foro como con la ingestién diaria de 4 a 6 miligramos
de tiamina durante periodos de tiempo variables, entre
8-30 dias, consiguieron hacer desaparecer los calam-
bres musculares o aminorar considerablemente su fre-
cuencia e intensidad®.

En 150 nifios del Colegio Estudio, situado en el ba-
rrio de Chambert, del centro de la ciudad, pertenecien-
tes a familias de posicién acomodada, la proporcién de
calambres fue sélo del 2 por 100 en comparacién con el
30 por ciento encontrado en las escuelas de los barrios
de la periferia.

Epilogo

Hasta aqui la descripcién de los trastornos neurol6-
gicos relacionados con la malnutricién en la Guerra Ci-
vil Espafola. Con este tema, mds que aportar informa-
ci6n médica a un grupo de expertos neurélogos, quiero
recalcar la gran tragedia que supone una conflagracion
armada del tipo sea. En cualquier lugar del mundo don-
de se altera el orden establecido durante un tiempo mas
o menos prologado pueden ocasionarse episodios de
malnutricién similares. En estas circunstancias compe-
te a los médicos tomar la iniciativa frente a los proble-

mas sanitarios, no solo en el frente de batalla, sino, co-
mo hemos visto en la Guerra de Espaiia, en la pobla-
cion civil de la retaguardia. Lo mismo ha acontecido en
la IT guerra mundial, recuérdense los novecientos dias
del sitio de Leningrado, en las guerras de los Balcanes,
de Vietnam, de Corea, de Iraq, la guerra civil de Nige-
ria, en centro Africa, etc., todo ello con posterioridad a
la Guerra Civil Espaiiola.

Sirva este articulo para homenajear la labor de los
profesionales de la sanidad activamente involucrados
en esos eventos.

Nota

En fecha muy reciente se ha publicado en NUTRI-
CION HOSPITALARIA un estudio comparativo entre
dos grupos escolares, uno publico y otro privado, situa-
dos en Madrid y en Vallecas®. Sin tener nada que ver
con los estudios de Grande Covian, con los de la Gue-
rra Civil Espafiola ni con los de la postguerra, llama la
atencion la similitud, lo que nos ha dado pie a hacer una
publicacién, que saldrd a la luz préximamente, para co-
mentar alguno de los articulos cldsicos de nutricién so-
bre este tema.
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Abstract

Multidisciplinary experts in the areas of nutrition and
health met in Chinchén, Madrid, on November 25-26, 2013
under the auspices of the Fundacion para la Investigacion
Nutricional (Nutrition Research Foundation) and with the
collaboration of the Madrid Regional Government’s Health
Ministry, the International Sweeteners Association and the
Carlos III Health Institute CIBER of Physiopathology of
Obesity and Nutrition. They analyzed the current status
of scientific knowledge on low- and no-calorie sweeteners
(LNCS) and developed a consensus Decalogue on their use;
this constitutes the Chinchon Declaration. Sweeteners,
including sugar, represent a subject of undeniable
interest and are currently a popular topic, although areas
relating to their safety and benefits remain unknown to
segments of academia and the general public. The nature
of LNCS makes them vulnerable to biased and even
contradictory information. They are food additives that
are broadly used as sugar substitutes to sweeten foods,
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DECLARACION DE CHINCHON; DECALOGO
SOBRE EDULCORANTES SIN Y BAJOS
EN CALORIAS (ESBC)

Resumen

Expertos de caracter multidisciplinar de las areas de
conocimiento de la nutricion y la salud reunidos en Chin-
chon, Madrid, los dias 25 y 26 de noviembre de 2013, bajo
los auspicios de la Fundacién para la Investigacion Nutri-
cional y con la colaboracion de la Consejeria de Sanidad
del Gobierno de la Comunidad de Madrid, la International
Sweeteners Association y el CIBER de Fisiopatologia de la
Obesidad y la Nutricion del Instituto de Salud Carlos III,
analizaron el estado actual del conocimiento cientifico en
torno a los Edulcorantes sin y bajos en calorias (ESBC) y
desarrollaron un Decalogo sobre su uso que constituye la
Declaracion de Chinchén. Los edulcorantes, incluido el
azicar, constituyen un elemento de indudable interés y
actualidad, aunque no exento de desconocimiento por
algunos sectores tanto académicos como de la poblacién en
general. La propia naturaleza de los ESBC los hace suscep-
tibles de informaciones tergiversadas e incluso contradic-
torias. Son aditivos alimentarios ampliamente utilizados
como sustitutivos del azicar para endulzar alimentos,
medicamentos y complementos alimenticios cuando se
persiguen fines no nutritivos. El Decalogo de Chinchén es
fruto de una reunién de reflexién y consenso por parte de
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medicines and food supplements when non-nutritional or
non-caloric alternatives are needed. The Chinchén
Decalogue is the outcome of a meeting for reflection and
consensus by a group of experts with backgrounds in
different scientific disciplines (toxicology, clinical nutrition,
community nutrition, physiology, food science, public
health, pediatrics, endocrinology and nutrition, nursing,
pharmaceutical care and food legislation). The Decalogue
includes different aspects of LNCS related to regulation,
use, benefits and safety. In general, benefits of LNCS have
been traditionally neglected in comparison with the
tendency for emphasising unexisting or unproven possible
risks. The need to strengthen research on LNCS in Spain
was emphasized, as well as the need to educate both
professionals and the public.

(Nutr Hosp. 2014;29:719-734)
DOI1:10.3305/nh.2014.29.4.7393
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Multidisciplinary experts in the areas of nutrition and
health met in Chinchon, Madrid, on November 25-26,
2013 under the auspices of the Fundacién para la Investi-
gacién Nutricional (Nutrition Research Foundation) and
with the collaboration of the Madrid Regional Govern-
ment’s Health Ministry, the International Sweeteners
Association and the Carlos IIT Health Institute CIBER of
Physiopathology of Obesity and Nutrition. They
analyzed the current status of scientific knowledge on
low- and no-calorie sweeteners (LNCS) and developed a
consensus Decalogue on their use; this constitutes the
Chinchén Declaration. Sweeteners, including sugar,
represent a subject of undeniable interest and are
currently a popular topic, although areas relating to their
safety and benefits remain unknown to segments of
academia and the general public. The nature of LNCS
makes them vulnerable to biased and even contradictory
information. They are food additives that are broadly
used as sugar substitutes to sweeten foods, medicines
and food supplements when non-nutritional or non-
caloric alternatives are needed. The Chinchén Deca-
logue is the outcome of a meeting for reflection and
consensus by a group of experts with backgrounds in
different scientific disciplines (toxicology, clinical nutri-
tion, community nutrition, physiology, food science
public health, pediatrics, endocrinology and nutrition,
nursing, pharmaceutical care and food legislation). It
comprises the following points:

1. LNCS have been used safely by consumers
throughout the world for more than a century. In
Europe there are ten different authorized LNCS:
acesulfame K (E-950), aspartame (E-951), cyclamate
(E-952), saccharine (E-954), thaumatine (E-957),
neohesperidine DC (E-959), steviol glycosides (E-
960), neotame (E-961) and salts of aspartame and
acesulfame (E-962). There are also other kinds of low-

un grupo de expertos procedentes de distintas disciplinas
cientificas (toxicologia, nutriciéon clinica, nutricién comu-
nitaria, fisiologia, bromatologia, salud piblica, atencion
primaria, pediatria, endocrinologia y nutricion, enferme-
ria, atencion farmacéutica y legislacion alimentaria). El
decalogo incluye diferentes aspectos de los EBSC relacio-
nados con la legislacion, uso, beneficios y seguridad. En
general, los beneficios de los EBSC han sido tradicional-
mente desatendidos en comparacion con la tendencia de
destacar posibles riesgos inexistentes o que no han sido
probados. Hace especial hincapié en la necesidad de forta-
lecer la investigacion de los EBSC en Espaiia, asi como la
necesidad de formar en este ambito a los profesionales y a
los consumidores en general.

(Nutr Hosp. 2014;29:719-734)
DOI:10.3305/nh.2014.29.4.7393

Palabras clave: Edulcorantes bajos en calorias. Edulco-
rantes no nutritivos. Seguridad. Beneficios. Consenso.

calorie sweeteners authorized, such as the polyalcohols
(sorbitol: E-420, xylitol: E-967) which are widely used
in food products. The description and declaration of all
these ingredients on product labeling is mandatory, just
as itis for all other additives.

2. All of the no-calorie and low-calorie sweeteners
currently used have been subjected to strict safety
tests. The LNCS regulatory process is scrupulous and
obtaining authorization for a new LNCS is a long and
highly scientifically robust procedure; sometimes it
can take up to 20 years. All additives have an estab-
lished Acceptable Daily Intake (ADI) that represents
a quantity guideline for health safety purposes. These
ADI levels are established by international regulatory
bodies [Joint FAO/WHO Expert Committee on Food
Additives (JECFA), the European Food Safety
Authority (EFSA) and the U.S. Food and Drug
Administration (FDA) among others]. They define
the ADI as the measurement of the amount of an
authorized additive that can be consumed in a
person’s daily diet (food or drink) over an entire life-
time without any appreciable risk to health.

3. Current scientific evidence indicates that there
is no relationship between the consumption of LNCS
and the appearance of non-communicable diseases.
Very recent studies done with humans have analyzed
the possible epidemiological relationship between the
consumption of LNCS and different kinds of cancer,
without finding any type of relationship or trend.
Their consumption was not linked to cardiovascular
disease, neurological diseases or with any alterations
or effects related to pregnancy. Therefore, their
consumption within the quantities indicated, repre-
sents no health risk in light of existing scientific
evidence.

4. Scientific evidence shows that LNCS do not
affect glucose or insulin levels in blood plasma. There-
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fore, LNCS represent an additional instrument in the
dietary treatment of people with diabetes and obesity
and constitute a key element in carbohydrate metabolic
control.

5. Scientific research shows that the consumption of
foods and drinks in which sugar has been replaced by
no-calorie and low-calorie sweeteners combined with
physical activity and a healthy lifestyle can play a
significant role in weight loss and the maintenance of a
healthy weight. Therefore, this is a helpful tool in the
prevention of overweight and obesity and of weight
management in general. Scientific studies have shown
that people who use low and no calorie sweeteners in
their diets consume fewer calories than those who have
diets with the equivalent caloric products. They also
show better energy balance.

6. However, in the face of the uncertainty that is
sometimes generated about the impact of LNCS
consumption on the eating habits and physical
activity of people who consume them, nutrition
education and a healthy lifestyle need to be strength-
ened, with particular emphasis on the promotion of
physical activity and exercise. In childhood the use of
these types of additives should only be considered as
an alternative resource when other preventive strate-
gies have failed, with the exception of the use of
chewing gum to prevent tooth decay as well as use in
pharmaceutical products.

7. Moreover, LNCS help prevent cavities. In Spain,
in barely 20 years, the incidence of dental cavities at 12
years of age has been reduced by 50%. This has
demonstrated that factors such as hygienic and dietary
measures, surface and systemic fluoride treatments and
the use of low- and no-calorie sweeteners that are non-
cariogenic (or are even cariostatic, reducing the inci-
dence of cavities) —such as xylitol— have been deci-
sive in this public health success. This could represent

a complementary model for the control of other chronic
diseases in the future.

8. Consumer education about these products must
be strengthened in a rigorous, objective way, based on
the best scientific evidence and regulatory processes.
Responsible administrations and scientific societies
should disseminate clear, objective information about
LNCS on their websites and social networks, and
publish educational materials that contribute to the
dismissal of doubts and any misinformation that may
exist. In this process, the food and pharmaceutical
industries should share the information about the
content of the sweeteners in their products, for infor-
mational and investigative purposes. All of this should
reinforce the effort that governments, food safety agen-
cies, professionals and scientists have been making to
communicate and strengthen consumers’ trust and
responsibility with regard to these products.

9. Training provided to primary care and specialized
healthcare professionals, dentists and pharmacists should
be made a priority in order to make them educational
agents on these types of products among the healthy popu-
lation and in groups with special needs. The training of
educators and teachers in primary and secondary schools
should also be considered, as well as professionals in
general who are linked to diet, nutrition and health.

10. The need to strengthen research on LNCS in
Spain was emphasized, to incentivize the monitoring of
LNCS intake levels in different population groups and
facilitate the execution of multidisciplinary projects on
the subject. This is equally applicable to other additives
or ingredients or substances present in food products,
through Total Diet studies or other methods. Research,
in addition to being an engine for knowledge and
science, constitutes a fundamental element for training
healthcare professionals and for the public’s health
information and education.

The sweet taste across the life stages

Gregorio Varela-Moreiras

Very few of our taste preferences are biologically
present. In fact they are linked with some sort of
experience. Although there are some genetic factors
that cause differences in taste perception, similari-
ties in taste preferences much more commonly
reflect similar experiences with types of flavours
and foods. The shaping of taste preferences begins
in the womb and continues throughout the rest of
our lives.

The sensory system is pretty much complete by the
time of birth. Taste buds mature by the last trimester of
pregnancy. Newly-born babies react to sweet, sour, and
bitter tastes - but not so much to salt. It is also believed
that prenatal exposure to food odours, derived from

foods consumed by the mother in the course of preg-
nancy, can influence future food preferences and eating
habits.

Babies like sweet and dislike bitter tastes. This can in
fact be noted from their facial expressions. A drop of a
sweet tasting substance on the tongue makes the infant
smile and relaxes. Taste preferences for sweetness are
maximal in infancy and childhood and progressively
drop during adolescence and adult life. Children adore
foods that would be much too sweet for adults. So the
basic liking for sweetness is an innate human trait. The
preferred level of sweetness is determined first by age
and only thereafter by culture. On the other hand,
humans equate bitter taste with dietary danger.
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Prenatal shaping

Human senses are established in the embryonic
phase (weeks 1-8 of gestation) and at the start of the
foetal phase, and mature at varying rates. The sense of
taste also, forms and matures at an early stage (the first
taste buds appear at eight weeks of gestation). Aroma
compounds in the amniotic fluid stimulate the foetal
taste receptors as soon as the foetus starts swallowing
(around 12"week of gestation).

Amniotic fluid composition changes along with the
development of the foetus. Flavours from the maternal diet
reach the amniotic fluid. For newborns, the sense of taste is
the most important and most developed of all senses.

Breast milk shapes preferences

Human breast milk contains numerous aroma
compounds that the mother acquires through her diet.
The taste of breast milk may impact on the later prefer-
ences of the newborn. Children often like foods they
have eaten in pleasant situations and reject dishes
linked to something negative.

Infancy

The neophobia effect protects infants from eating
harmful or poisonous foods. At an age when children
start walking and become more independent in
choosing their foods, neophobia may have a certain
survival value. Older children and adults possess
successful means to overcome their innate neophobia.
Although the rejection of new foods appears innate,
there are individual and gender-specific differences to
neophobia, with women seemingly less affected than
men. Furthermore, similarities within families hint at a
genetic component.

Teenagers

Older children strive to emulate adults, and will
force themselves to ingest things they dislike the taste
of, regardless of the flavour. Interestingly, hormones
play a key role in how we experience food. Therefore,
it has been shown that girls are more sensitive to sweet
and sour tastes than boys.

Ageing

Loss of the sense of taste is common among older
people (usually starting at 40 to 50 years in women
and 50 in men), but the cause of taste loss is not fully
understood. Theories include a decline in gustatory
function due to physiological decline in the density of
the taste buds and papillae. Alteration in the sense of
taste may be due to various central (involvement of
the “Taste area” in the temporal lobe) or peripheral
(changes in the receptor cell taste buds) functions.
Bitter taste is the first to be affected and is the last to
be recovered while sweetness is affected later and is
the first to be regained. However, true gustatory
disorders are rare.

In addition to physiological changes associated with
the ageing process, the most common causes of taste
disorders are: oral and systemic diseases (7.4 and 6.4%,
respectively), drug use (21.7%) and zinc deficiency
(14.5%). The main consequence of taste decline and
disturbance in the elderly is food-anhedonia (inability to
experience pleasure), causing loss of body weight via
decreased calorie and nutrient intake. And of course, any
change in nutrient intake can lead to malnutrition with its
potentially serious consequences. When considering
prevention and/or treatment, it is recommended to
administrate zinc and/or iron. However the suggestion to
use food enhancers or flavours would be appropriate so
as to improve dietary intake.

History, types of caloric and non caloric sweeteners and intake

Javier Aranceta Bartrina

From the beginning of time there is evidence of the
use of sweeteners as nutritious substances and also
with a role as gourmet facilitators for the culinary
preparation of certain foods. As such, these compo-
nents are used as preservatives, texturizers and other
uses related to the preservation and improvement of the
organoleptic qualities of food.

Sweet taste seems to have the most pleasant impact
on humankind, possibly as a genetically encoded pecu-
liarity and a survival mechanism. The first food, breast
milk, produces the first sensation of sweetness and
wellbeing. It is a perception of comfort that can induce
a smile in newborns universally.

The term Sweetener is given to any natural or artifi-
cial sweetening substance used to provide sweetness to
a food or product that would be otherwise bitter,
unpleasant or tasteless.

Sweetening, a historical view

Classical natural sweeteners have also been termed
sweeteners. Initially humans used the manna tree,
honey or a variety of concentrated grapes such as
defrutum or arrope for this purpose.

In classical times apart from these products, the
first artificial sweetener used was lead acetate, also
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known as “lead sugar”. This substance was utilised
both in common recipes and elite cookery books of
the time as described in Apicus, a Roman cookbook
dated in the late fourth century. An average Roman
could have about 20 mg of lead per day with wine and
other foods.

Sugar cane has been known since 3,000 years before
Christ, mainly as an ornamental use. The use of sugar
cane in cookery started by the time of King Darius. He
referred to it as “this cane that gives honey without
bees.”

The Crusaders introduced sugar cane to Europe.
They found sugar cane plantations in the Arab territo-
ries and the plains of Tripoli. Since then, sugar was
introduced into Europe, although initially the most
common utilisation was limited to use as a drug in
pharmacies.

Finally, the Arabs introduced sugar cane culture and
the unique use of sugar in gastronomy, especially in
pastries as they progressed throughout the Mediter-
ranean basin. Many of these culinary formulas rich in
honey, sugar and nuts persist to date across the Spanish
geography, in the Maghreb and in other locations.

From its presence in the Iberian Peninsula, sugar
cane was also introduced to the islands, such as the
Canary Islands, Madeira and the Azores. In 1493
Christopher Columbus brought sugar cane to the
Americas.

Traditionally sugar has facilitated the widespread
consumption of coffee, tea, pastries and a large number
of foods and drinks.

The extraction of sugar from the sugar beet can be
attributed to the German scientist Andreas Marggraf,
who in 1747 showed that the crystals obtained from
beet juice were equivalent to those of sugar cane.
During the Napoleonic wars and the British blockade
of the French commercial lines in 1811, Napoleon
ordered the planting of 32,000 hectares of beets as a
supply for the empire. Due to this decision, today
almost 90% of the sugar consumed in Europe is
obtained from beets. The first sugar beet processing
factory was built in Cunern, in Lower Silesia in 1801.

This calm and peaceful relationship with classical
sweeteners, especially sugar, was disturbed in the first
half of the twentieth century, when a negative role was
attributed to sugar in relation to health, viewed as a
potential inductor of certain diseases such as diabetes,
cardiovascular diseases, dyslipidemia, etc.

This perspective encouraged research driving the
development of sweetening products that provide
fewer calories, or even zero calories, enabling its use in
population groups that need energy restriction or
limited glucose intake.

In general, no-calorie and low-calorie sweeteners
are used as sugar substitutes in the preparation of a) low
calorie foods and drinks, b) non-cariogenic products, c)
no sugar added foods that enable better preservation;
and d) products for weight control, for diabetic patients
or people with reactive hypoglycaemia.

Artificial sweeteners

Saccharin. Known as the oldest artificial sweetener,
it is 300 times sweeter than sucrose but has a distinct
metallic aftertaste. It was discovered by chance in 1879
by Constantin Fahlberg and Ira Remsem at Johns
Hopkins University while doing tests on toluene oxida-
tion. The first commercial use started in 1901 as a soda
sweetener and was approved for use in more than 90
countries.

Cyclamate. These are sodium and calcium salts of
cyclohexyl sulfamic acid having a sweetener potential
30 times stronger than sucrose (E-952). It was discov-
ered in 1937 at the University of Illinois. The European
Food Safety Authority (EFSA) supports its use.

Aspartame. It was synthesized by Schlatter in 1965
within a research program on peptides for pharmaceu-
tical use. It is formed by the amino acids aspartic acid
and phenylalanine in the form of methyl ester. The
FDA authorized its use in 1983. It is 200 times sweeter
than sucrose, resists heat poorly and is not suitable for
people with phenylketonuria. A new report from EFSA
showed a favourable evaluation in 2013.

Acesulfame K. A sweetener discovered in 1967. It is
heat stable and well suited for combining with other
sweeteners, enhancing the perception of flavour and
freshness. It is not metabolized in the body and
contains no sodium. Approved by the FDA and EFSA.

Sucralose. Semisynthetic sweetener obtained in
1976 by Tate & Lyle with L. Hough and S. Phadnis at
Queen Elizabeth College, London. It is about 400 times
sweeter than sucrose, calorie-free, water-soluble and
heat stable. It was approved for use in the EU in 2004.

Advantame is a new sweetener and flavour enhancer
developed by Ajinomoto. It is derived from aspartame
and vanillin and is much more potent than aspartame. It
is licensed in Australia and New Zealand. In 2013
EFSA declared it as a safe sweetener.

Non-caloric natural sweeteners

Steviosides. These are substances from herbs and
shrubs from the sunflower family (Asteraceae) origi-
nating in South America, Central America and Mexico.
They were studied first by the Spanish botanist and
physician Petrus Jacobus Stevus (1500-1556). The so-
called “sweet herb” (Stevia rebaudiana) has been used
in Paraguay since pre-Columbian times to sweeten
mate and confectionery. The leaves are 10 to 15 times
sweeter than sugar and stevioside and rebaudioside’s
sweetness are about 300 fold that of sugar. The use of
these substances was approved in the U.S. in 2008 and
inthe EU in late 2011.

Luo Han Guo. Fruit used in Chinese popular medi-
cine obtained from a perennial plant from the Cucur-
bitacea plant family (Grosvenoril Siraitia). Its sweet-
ening extract is heat stable, non-fermented and doesn’t
alter any organoleptic properties of the food.
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Thaumatins. Belongs to a group called sweet
proteins. It is extracted from the fruit of Thaumato-
coccus Danielli that grows in West Africa. Its sweet-
ening property was documented by WF Daniell in
1855. It is now used to sweeten and flavour foods and
drinks. Thaumatin has a sweetening power 3000 times
higher than sugar.

Monatin. Also known as ajinomoto, this is a second-
generation natural sweetener, 1400 times sweeter than
sugar. It is extracted from the root bark of Schlero-
chiton Ilicifolius, a native plant from northern Trans-
vaal in South Africa.

Importantly, there is significant use of low calorie
sweeteners such as polyhydric alcohols, sorbitol,
mannitol, lactitol, maltitol and xylitol. Along with
tagatose and trehalose these are the main natural low-
calorie sweeteners.

Other sweetening substances: There are many often
used substances with sweetening potential, such as hydro-
genated starch hydrolysate, fructose, coconut sugar,
dehydrated date sugar, brown sugar, honey, agave syrup,
maple syrup, molasses from rice, barley, corn, wheat, a
number of berries or some fruits like apple syrup.

In the field of sweet taste, it is important to find
available sweetness enhancing substances and other

components able to modulate flavours of natural or
synthetic sweeteners. The Redpoint Bio and Senomyx
are examples of such components that allow reducing
by up to 50% the amount of caloric sweetener added
or enhancing the sweet taste of stevia or high fructose
corn.

Consumption of sugar and sweeteners

According to data published in 2013 by Mercasa,
globally some 213,800 thousand tons of sugar beet,
1,339,000 thousand tons of sugar cane and 174,468
thousand tons of refined sugar were produced. In
Spain in 2012 the estimated consumption was 189.3
million kilos which represents a per capita consump-
tion of 4.1 kg per year, being lower than the European
average. The total estimated consumption of sweet-
eners is 0.1 kg/per capita/per year. The highest
consumption of sugar is detected in La Rioja, Asturias
and Galicia and the lowest in Navarra, Castilla La
Mancha and Madrid. The individual typology of
higher sugar consumption is embodied with more
intensity in older, retired people living alone and in
those with low income levels.

Low- and no-calorie sweeteners; aspects on safety

Arturo Anadon Navarro

European legislation on food
additive sweeteners

Harmonized legislation on sweeteners in foodstuffs
was adopted in the European Union (EU) in 1994
[European Parliament and Council Directive 94/35/EC
of 30 June 1994 on sweeteners for use in foodstuffs (OJ
L 237, 10.9.1994)]; the annex of this Directive indi-
cates the maximum usage levels of each LNCS in a
given food category.

Subsequently, the Regulation (EC) No 1333/2008 of
the European Parliament and of the Council of 16
December 2008 on food additives (OJ L 354/16;
31.12.2008) requires that food additives are subject to a
safety evaluation by the European Food Safety
Authority (EFSA) before they are permitted for use in
the EU. In addition, it is foreseen that food additives
must be kept under continuous observation and must be
re-evaluated by EFSA. For this purpose, a programme
for the re-evaluation of food additives that were already
permitted in the EU before 20 January 2009 has been set
up under Council Regulation (EU) No 257/2010 of 25
March 2010 (OJ L 80/19; 26.3.2010). The re-evaluation
of all sweeteners is foreseen to be completed by the end
0f2020. However, in 2011 the deadline for the re-evalu-
ation of aspartame was moved forward to May 2013 in
light of new scientific information.

All LNCS are subject to comprehensive safety evalua-
tion by regulatory authorities, prior to approval. Scientists
evaluate these sweeteners for many attributes including
sensory qualities (eg, clean sweet taste, no bitterness,
odourless), safety, compatibility with other food ingredi-
ents, and stability in different food environments.

Safety testing of food additive sweeteners

The safety testing of food additive sweeteners
requires studies in laboratory animals to determine
what effects the compound is capable of producing
when administered at high daily doses, or high dietary
concentrations. Very high dose levels are used to
increase the ability of the study to detect any possible
adverse effects.

Table I shows routine procedures for testing the
safety of food additives.

For sweeteners, this testing may be expanded to
address specific end-points (eg, neurotoxicity and
immunotoxicity testings) and effects on humans with
relevant conditions (eg, testing sweetener effects on
glucose homeostasis in those with diabetes). The neuro-
toxicity and immunotoxicity responses are based on
short-term and subchronic toxicity studies. The previous
tests establishes a safety limit of food additive sweet-
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Table I
Toxicology testing for food additives

Toxicity test

Outputs

Acute toxicity (single dose) (to define extent of toxicity in absence
of other data)

Nature of acute effects (overdose); median lethal dose.

Subacute/subchronic toxicity (28-90 days); usually two species
(rodent and non-rodent)

Suitable dose levels for chronic toxicity studies; nature of toxicity;
target organ(s); dose-response; NOEL (no-observed-effect level);
NOAEL (no-observed-adverse effect level); maximum tolerated dose.

Mutagenicity/Clastogenicity (Short-term tests for capacity to interact
with DNA and to cause mutations or chromosome changes using a
variety of end-points in bacterial and mammalian systems, in vitro
and in vivo).

Evidence of potential genotoxicity.

Chronic toxicity (long-term dietary administration, eg, 6 months to
2 years); provide the data most frequentely used in deriving the ADI.

Nature of chronic toxicity; target organ(s); cumulative effects;
dose-response characteristics; NOEL /NOAEL.

Carcinogenicity (long-term administration at maximum tolerated dose).

Carcinogenic potential

Reproductive toxicity (single/multiple dose studies during pregnancy;
multigenerational studies with dietary administration prior to and during
mating, gestation, and suckling); usually involves a multigeneration
study in a rodent and developmental toxicity in two species.

Effects on male and female fertility; fetotoxicity; teratogenic potential;
effects on lactation and post-natal development.

Metabolism and pharmacokinetic studies

Degree of absorption, distribution in the body, route of metabolism and
metabolites, degree and mode of elimination.

eners or conditions of use that are expressed as human
intake with negligible risk (or as the estimated amount
that a person can safely consume on average every day
over a lifetime without risk), which is called the accept-
able daily intake (ADI).

Use levels are set to assure that intakes are below the
ADI. The regulatory bodies Joint FAO/WHO Expert
Committee on Food Additives (JECFA), Scientific
Committee on Food (SCF) and European Food Safety
Authority (EFSA) monitor estimated daily intakes
(EDI) versus ADI. If EDI exceed the ADI, there may be
limitations on use of the sweetener.

The ADI for a sweetener is not intended to define the
maximum dose that would be safe to consume on any
given day; it is a guideline for quantity levels, and
therefore it is implicit that a person may occasionally
consume a sweetener in quantities in excess of the ADI
value without adverse effects on health. For instance,
there is evidence that children’s intake of LNCS is
greater than adult consumption, in particular in chil-
dren with diabetes; however there is no risk for
exceeding the ADI values.

The ADI is usually calculated as the NOEL/NOAEL
(in mg/kg bw/day) divided by an uncertainty (safety)
factor of 100, which is to allow for possible species
differences and human variability.

Metabolism data are usually available from studies
in humans to support extrapolation of toxicity data
from the test animal species to humans. Any human
study would have to fulfil criteria of adequate duration,
group size, group composition, daily dosage and also
investigate the endpoints detected in rats at intake
above the NOEL/NOAEL.

Health-based guidance values for sweeteners

Derivation of a health-based guidance value such as
an ADI for food additive sweeteners that produce
adverse effects uses information on dose-response rela-
tionships. At the risk characterization stage, comparison
of the exposure assessment with the health-based guid-
ance values may indicate that additional dose-response
assessment may be necessary for the formulation of
advice to risk managers. The objective of hazard charac-
terization is to determine the relationship that exists
between the magnitude of exposure to a sweetener agent
and the severity and/or frequency of associated adverse
health effect in experimental animals. This is defined as
the dose-response relationship. The dose-response rela-
tionship must be established for each toxicological
endpoint in each study and aids in the determination of a
NOAEL for a particular endpoint in the study. The
lowest NOAEL in a study is the study NOAEL. The
lowest NOAEL amongst all of the endpoints in all of the
studies is often referred to as the critical NOAEL.
Health-based guidance values for compounds that are
both genotoxic and carcinogenic have not been estab-
lished using the NOAEL.

There is no appreciable risk at intakes below the
health-based guidance value. The critical risk assess-
ment issue that should be considered in recommending
different health-based guidance values for different
population subgroups is whether the most sensitive
critical health outcome is irrelevant for a significant
part of the whole population. The numerical result of
this estimation, the EDI, is then compared with the type
and amount of additive residue considered to be
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Table IT
Low- and no-calorie sweeteners used in Europe

Caloric Potency ADI
Sweetener u (times sweeter Stability Uses (for children
vatue than sucrose) and adults)
Acesulfame K (E950) 00 200 Heat stable, suitable Drinks, foods, table-top 0-9 mg/kg
K(E950) for cooking and baking sweeteners, oral-care and
pharmaceutical products
Aspartame (E951) 4kcallg 200 Looses sweetening properties Drinks, desserts, sweets, dairy, 0-40 mg/kg
when exposed to high temperature chewing gums, energy-reducing
(not recommended for baking; and weight control products and
can be added to foods at the end as a table-top sweetener. It is not
of cooking cycle) stable if subjected to prolonged
heating, and cannot be used in
baking or cooking
Cyclamate (E952) Calorie free 30 Good stability at high and low Table-top sweeteners, drinks, 0-7 mg/kg
temperatures; can be used in chewing gums, salad dressings
cooking and baking; good solubility. and jams
Saccharin (E954) Calorie free 300 Heat stable, can be used in Table-top sweeteners, drinks, 0-5 mg/kg
cooking and baking desserts and confectionery
Sucralose (E955) Calorie free 300 Good stability at very high Baked goods, desserts, 0-15 mg/kg
temperatures; can be used in ice-cream and dairy
cooking and baking. products, breakfast cereals,
Good solubility. and confectionery
Steviol glycoside Calorie free 250-300 Heat stable. Drinks, desserts, yogurts, 0-4 mg/kg
(E960) confectionary, cakes, biscuits (expr. steviol)

and pastries, sauces, toppings,
spread, cereals, canned fruits,
and jams among others.

without toxicological hazard for human health, as
expressed by the ADI.

The ADI values for the LNCS sweeteners currently
approved for use in the EU are expressed in table II.

The use of the ADI principle for toxicological evalu-
ation and safety assessment of food additive sweet-
eners is accepted worldwide by all regulatory bodies.
The E number for LNCS sweeteners assures that they
have passed stringent safety tests and are approved for
use throughout the EU. In the EU the label on food-
stuffs containing sweeteners must state its presence,
indicating either its name or its E number.

Low- and No-Calorie Sweeteners (LNCS)

Extensive scientific research has demonstrated the
safety of the LNCS (table II). The safety assessment for
aspartame, cyclamate and stevia/steviol glycosides are
described.

Aspartame

Aspartame is a low-calorie, intense artificial food
additive sweetener authorized in the EU. It is a white,
odourless power. The aspartame molecule consists of
two amino acids, phenylalanine and aspartic acid,
linked to methanol. Methanol also occurs naturally in
foods and is produced by the digestion of other food

constituents. Aspartame itself does not occur naturally.
Intestinal esterases hydrolyze aspartame rapidly and
completely in the gastrointestinal tract to methanol and
the amino acids phenylalanine and aspartic acid.

At a worldwide level the Joint FAO/WHO Expert
Committee on Food Additives (JECFA) and at the EU
level the Scientific Committee on Food (SCF) delivered
several scientific opinions. The first SCF safety assess-
ment was in 1984 and subsequent complementary assess-
ments in 1988, 1997 and 2002. The SCF task was followed
from 2003 by the European Food Safety Authority
(EFSA) which performed different scientific opinions on
the safety of aspartame (E 951). The JECFA (1975, 1980)
and SCF committees established an ADI of 0-40 mg/kg
bw/day based on chronic toxicity and carcinogenicity
studies in rats and applying an uncertainty factor of 100.
The available data do not indicate a genotoxic concern for
aspartame. The chronic toxicity, reproductive and devel-
opmental toxicity, and neurotoxicity were the critical
endpoints in the animal database but however it is
possible to conclude aspartame is not a carcinogen and it
is not associated with reproductive/development and
neurobehavioral disorders.

The possibility of developmental toxicity occurring
at lower doses than 4000 mg/kg in animals could not be
excluded. Based on mode of action (MoA) and weight-
of-evidence analysis, the EFSA ANS Panel concluded
that developmental toxicity in animals was attributable
to phenylalanine. Phenylalanine at high plasma levels
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is known to cause developmental toxicity in humans.
In addition, EFSA concludes that aspartame and its
breakdown products (i.e. phenylalanine, aspartic acid
and methanol) pose no safety concern for consumers at
current levels of exposure. The current ADI is consid-
ered to be safe for the general population and consumer
exposure to aspartame is below this ADI. This ADI is
not applicable to people who suffer from the hereditary
disease phenylketonuria (ie, a homozygous recessive
inborn error of metabolism of which affected individ-
uals cannot metabolize phenylalanine), who must
strictly limit their intake of phenylalanine. In the EU all
products (foods and beverages) containing aspartame
must place a statement on the label indicating that the
product “contains a source of phenylalanine”.

Cyclamate

Cyclamate was discovered in 1937. It was used as a
low-calorie sweetener in the United States in the 1950s
and 1960s. Cyclamate was extensively used during the
1960s, often in a 10:1 blend with saccharin which had a
better taste than that of either sweetener alone. In 1969,
in immediate response to a study that suggested that
cyclamate might cause bladder cancer in rats, the US-
FDA announced that cyclamate would be banned; the
ban took effect in 1970. Later, extensive further studies
in rats, mice, dogs, hamsters, and monkeys did not
show any link between cyclamate and cancer. Thus, on
the basis of the complete body of evidence, scientists
have concluded that cyclamate is not carcinogenic.

The primary concern was that it could be toxic to
some individuals who appear to metabolize cyclamate
to cyclohexylamine. However, in 1982 the FDA’s
Cancer Assessment Committee concluded that it was
not carcinogenic in animal experiments and did not
present cancer risk in humans. The JECFA and SCF
gave a favourable opinion and it is utilised in more than
50 countries worldwide.

It is known that people metabolize cyclamate in
different ways. Some people excrete all or practically
all of it unchanged, while others convert variable
amounts occasionally -as much as 85% of ingested
cyclamate- into a metabolite called cyclohexylamine,
which has a far greater potential for toxicity than cycla-
mate itself. Data on the extent to which individuals

convert cyclamate to cyclohexylamine during long-
term consumption were supported by the lack of an
association between cyclamate and cyclohexylamine
and male infertility in humans. The relationship to
infertility was of interest because high doses of cyclo-
hexylamine caused testicular atrophy in rats.

Stevia/steviol glycosides

Steviol glycosides are natural sweet tasting
constituents of Stevia rebaudiana, a South American
shrub of the Chrysanthemum family that is commonly
called stevia, and contains intensely sweet substances that
are 250 to 300 times sweeter than sugar. Steviol glycoside
preparations usually contain the glycosides Stevioside
(no less 95%) and Rebaudioside A as the major compo-
nents. Stevioside was evaluated by the SCF (1999).
JECFA (2009) reviewed its safety and established an ADI
for steviol glycosides (expressed as steviol equivalents)
of 0-4 mg/kg bw/day. The EFSA ANS Panel (2010)
concluded that steviol glycosides are not carcinogenic,
genotoxic or associated with any reproductive/develop-
mental toxicity. The ANS Panel established an ADI for
steviol glycosides (expressed as steviol equivalents) of 4
mg/kg bw/day based on the application of a 100-fold
uncertainty factor (ie, this safety factor covers species
differences and sensitivity groups of the population such
as children and the elderly) to the NOAEL in the 2-year
carcinogenicity study in rats given 2.5% stevioside in the
diet (corresponding to approx. 388 mg steviol equiva-
lents/kg bw/day). Conservative estimates of steviol
glycoside exposures both in adults and in children suggest
that it is likely that the ADI would be exceeded at the
maximum proposed use levels.

Stevia has a very low acute toxicity, and no allergic
reactions to it seem to exist. However, several studies
in animals have suggested that steviol glycosides may
have adverse effects on the male reproductive system.
These studies, some of which have never been
published in English, were reviewed in detail by the
European SCF, which declined to approve stevioside
as a sweetener (SCF, 1999). Of course, the mere fact
that high doses of a substance can produce an adverse
effect in experimental animals does not necessarily
mean that the substance would be harmful when
consumed in far smaller amounts by humans.

Low- and no-calorie sweeteners and obesity

Carmen Gomez-Candela, Maria Martin Fuentes, Samara Palma Milla

There are more than 1 billion adults in the world who
are overweight and at least 300 million that are clini-
cally obese. Currently the total calorie value of our diet
has increased, physical activity has declined and most
of the population is sedentary.

The relationship between sugar and body weight is
controversial. Barclay et al demonstrated that in the
Australian population, there was a substantial decline
in refined sugar intake over the same timeframe that
obesity had increased. Mattes et al concluded that the
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current evidence does not conclusively demonstrate
that nutritive sweetened beverages have uniquely
contributed to obesity or that reducing consumption
will reduce BMI levels in general.

Low and no calorie sweeteners (LNCS), otherwise
referred to as non nutritive sweeteners (NNS), artificial
sweeteners or non caloric sweeteners, is the term used
to describe compounds that taste sweet and provide
few or no calories, or compounds that have such an
intensely sweet taste that they can be used in food prod-
ucts at concentrations low enough to not contribute
significantly to caloric content.

LNCS are used by adults to limit or reduce daily
energy intake and are thus a tool in weight manage-
ment. However earlier perceptions held that LNCS can
increase hunger and possibly cause weight gain.

Although excessive and disordered eating are
factors in the development of obesity, there is no
evidence that sugars or LNCS themselves trigger
overeating. Several studies have examined the acute
effects of low calorie sweeteners on hunger and food
intake and they concluded that replacing sucrose
(sugar) with low calorie sweeteners in foods or drinks
does not increase food intake or hunger.

There is a proliferation of studies related to LNCS
consumption and weight gain.

Kanders et al. measured weight loss, perceived feel-
ings of energy and wellbeing among 59 free-living
obese men and women. At one-year follow-up,
sustained weight loss was associated with increased
low calorie sweetener consumption, a decreased desire
for sweets and increased physical activity levels.

Kanders et al. also conducted the first large,
randomized controlled prospective outpatient clin-
ical trial investigating whether the addition of low
calorie sweeteners to a multidisciplinary weight
control programme would improve weight loss and
long-term control of body weight in 163 obese
women. The results indicated that those who
consumed low calorie sweeteners were more
successful in keeping the weight off in the long term.
Bellisle et al examined whether reducing the energy
density of sweet drinks and foods through the intro-
duction of low calorie sweeteners could be a useful
aid for weight control. Mattes and Popkin found that
longer-term trials consistently indicate that the use of
low calorie sweeteners results in slightly lower
energy intakes and that if low calorie sweeteners are
used as substitutes for higher energy-yielding sweet-
eners, they have the potential to aid in weight
management.

In conclusion the bulk of epidemiologic studies, but
not all, reported a positive association between body
weight, weight gain and LNCS use. However, it was
noted that such findings do not prove causality. In addi-
tion, available intervention studies do not show that
LNCS use increases body weight.

In the “Workshop about LNCS, Appetite and
Weight Control”, they concluded that current knowl-
edge in this area is modest at best and does not yet
permit an informed view of how the ingestion of
energy-containing sugars and LNCS affects overall
mechanisms of energy balance and thus influences
body weight.

Non-caloric sweeteners and dental health; review

Reina Garcia-Closas

Dental caries and periodontal diseases constitute a
Public Health problem due to their prevalence and
socioeconomic consequences. In Spain, 36.6% of 5-6
year-old children, 45% of 12 year-old children and 92-
94% of 35-74 year-old adults have caries.

In the period 1993-2000, prevalence decreased 40%
for permanent teeth in 12 year-olds, and the ICAOD12
decreased from 4.2 in 1983 to 1.12 in 2000. In the last
10 years, caries indicators have not changed. Sixteen to
30% of Spanish adults have periodontitis. In the period
1993-2010, periodontitis decreased by half.

Dental decay results from a complex interaction
between host susceptibility, oral microflora and envi-
ronmental factors (diet, hygiene, use of fluorides). The
caries process only takes place when dental plaque
bacteria are capable of metabolising fermentable
carbohydrates into organic acids.

The role of sugars in the etiopathogenesis of dental
caries has been established in epidemiological studies.
Sugar consumption frequency is more important than

the quantity of sugar intake. The most cariogenic sugar
is sacarose, and foods rich in processed starches and
sugars are especially cariogenic. Sugars are frequently
added to foods (pastry, snacks, cookies, breakfast
cereals, chewing-gum, milk products, sauces, bread,
processed foods, etc) and beverages. Those hidden
sugars are the main source of sugar intake in developed
countries.

Sugar consumption has increased during the last 50
years, especially from processed foods with low
nutrient density, which contributes to dental caries and
possibly obesity. Sacarose, high-fructose corn syrup,
fructose and maltose are the most common sugars
added to foods and beverages. Non-nutritive sweet-
eners are non cariogenic since they cannot be metabo-
lized by oral bacteria. To date, of these, aspartame is
the most frequently added to non-caloric beverages,
yogurts and snacks. Saccharine, in combination with
cyclamate and/or acesulfame K- is also widespread in
beverages. Sucralose is progressively substituting
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other NCS, and the recently approved neotame is
promising. Stevia is non-cariogenic and seems to
inhibit bacterial metabolism.

Xylitol has been widely used in chewing-gums and
candies. Clinical studies have shown that xylitol is
effective and safe as a sugar substitute for the control of
dental decay. Frequent consumption of xylitol (in
chewing-gums and candies) has shown to interfere in
bacterial growth and to reduce dental caries incidence.
Xylitol is associated with the remineralization of caries
lesions and it reduces cariogenic bacteria transmission
from mother to children in comparison to clorhexidine
and fluoride. Moreover, xylitol can prevent gingivitis
and periodontitis. The combination of xylitol and
erythritol could be specially anticariogenic. The deter-

rents of xylitol use are cost, caloric content (x0.6
energy density of sugar), and that it can be partially
fermented by intestinal bacteria, thus producing
bloating and diarrea. Other sugar alcohols (sorbitol) do
not have an important effect on plaque mass and
bacteria growth.

In conclusion, public health policies and dietary
counselling should be oriented to reduce consumption
of foods high in refined starches and sugars and in
sugar sweetened beverages, particularly in high-risk
population groups. The substitution of sugars by non-
nutritive and non-cariogenic sweeteners (or anticario-
genic) could be an important tool in the prevention of
dental caries and should be included in preventive
programmes based on fluoride use and hygiene.

Low-calorie sweeteners, cancer and selected other diseases;

epidemiological evidence

Carlo La Vecchia

The role of low-calorie sweeteners on cancer risk has
been widely debated since the 70s, when animal studies
found an excess bladder cancer risk in more than one
generation of rodents treated with extremely high doses
of saccharin, and a few earlier epidemiological studies
found inconsistent associations with bladder cancer risk
in humans. This was however not confirmed in subse-
quent studies, and mechanistic data showed different
saccharin metabolism in rodents and humans. To provide
information on the role of low calorie sweeteners on the
risk of cancer at several sites, we considered data from an
integrated network of case-control studies that were
conducted in Italy between 1991 and 2008. Cases were
598 incident, histologically confirmed cancers of the oral
cavity and pharynx, 304 of the oesophagus, 1,953 of the
colorectum, 460 of the larynx, 2,569 of the breast, 1,031
of the ovary, 1,294 of the prostate, and 767 of the kidney.
Controls were 7,028 patients (3,301 men and 3,727
women) admitted to the same network of general and
teaching hospitals, for acute non-neoplastic diseases. We
also considered 230 patients with cancers of the stomach
and 547 controls, 326 of the pancreas and 652 controls,
and 454 of the endometrium and 908 controls. ORs were
obtained from multiple logistic regression analyses,
including allowance for total energy, as well as major
recognized risk factors for each neoplasm. The ORs for
an increase of one sachet-day of low calorie sweeteners
were 0.81 for cancers of the oral cavity and pharynx, 1.09
for oesophagus, 0.96 for colon, 0.94 for rectum, 1.16 for
larynx, 0.94 for breast, 0.87 for ovary, 1.03 for prostate,
and 0.99 for kidney cancer. There was no material differ-
ence in risk for saccharin vs other low calorie sweet-
eners. After allowance for various confounding factors,
the ORs for ever users of sweeteners versus nonusers
were 0.80 (95% CI, 0.45-1.43) for gastric cancer, 0.62

(95% CI, 0.37-1.04) for pancreatic cancer, and 0.96
(95% CI, 0.67-1.40) for endometrial cancer. Corre-
sponding ORs for saccharin were 0.65, 0.19, and 0.71,
and for other sweeteners were 0.86, 1.16, and 1.07,
respectively. This is the first comprehensive dataset on
the relation between sweeteners, digestive tract and
selected other major cancers. Other data on brain and
haematopoietic neoplasms also showed no association.
Thus, there is now convincing epidemiologic evidence
of the absence of association between saccharin, aspar-
tame and other sweeteners, and the risk of several
common neoplasms.

With reference to cardiovascular disease, the pooled
RR from the two studies —obtained combining the
study estimates by meta-analytic methods— was 1.19
(95% CI 0.84-1.67) for regular (= 1 times per day)
consumption of low-calorie beverages as compared to
non users, and 1.29 (95% CI 1.13-1.48) for regular
consumption of sugar-sweetened beverages. Available
epidemiologic data thus indicate that, while use of
sugar-sweetened beverages appears to be related to
increased risk of cardiovascular disease, consumption
of low-calorie beverages is not significantly related.

With reference to preterm delivery, when the main
findings of the two studies were pooled, the RR was
1.25 (95% CI 1.09-1.43) for = 4 servings/day of low-
calorie beverages. However, for lower levels of
consumption risk estimates were close to unity and,
most importantly, similar risk estimates were found for
sugar-sweetened beverages (RR = 1.23, 95% CI 1.06-
1.42 for = 4 servings/day). Thus, the two studies, Hall-
dorsson et al., and Englund-Ogge et al, show no
evidence that low-calorie beverages have an impact on
preterm delivery at any variance from that of sugar
sweetened beverages.
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[dentification and control of sweeteners in food products

Eladia Franco Vargas

Food additives are quite an unknown topic within
the food consumption field, as well as being an issue
that consumers are deeply concerned about. Despite
the fact that they are associated to modern times,
food additives have been used for centuries. They
have been used since mankind learned how to
preserve food. Thanks to the development that food
science and technology have achieved in the past 50
years, several new substances providing some bene-
fits have been discovered, such as certain sweet-
eners used in low-calorie products, non-cariogenic
food, etc.

For the identification and control of table top sweet-
eners and those used in foodstuffs the European Union
legal framework must be taken into account, which
includes their conditions of use, specifications, autho-
rization procedure, evaluation and re-evaluation
programs. In addition the Official Control food law
must be taken in to account.

The use of additives is strongly regulated, and the
criteria used for their approval are: that there is a
reasonable technological need, that they are safe, and
that they do not mislead consumers.

All food additives must have a demonstrated
useful purpose and must undergo a rigorous and
comprehensive Scientific Assessment to assure
their safety before their use is authorized. At the
level of the European Union the risk assessment of
food additives is the responsibility of the European
Food Safety Authority (EFSA). At the international
level, the Joint Expert Committee on Food Addi-
tives (JECFA), which works under the auspices of
the United Nations Food and Agriculture Organiza-
tion (FAO) and the World Health Organization
(WHO), is responsible for the evaluation and risk
assessment of Food Additives.

One element of the legislation about additives in the
EU is the Regulation (EC) 1333/2008 that provides
harmonized lists of authorized food additives
(Annexes II and III), their conditions of use, including
the additives used in additives, enzymes and flavors, as
well as their labeling legal requirements.

The European Union defines 26 functional classes
according to the technological activity, and sweeteners
are included as one of those.

For most of the additives that are authorized there is
a minimum level necessary to achieve the desired
effect. This level takes into account the acceptable
daily intake (from the Additive and from any other
sources) and the possible daily intake even for the
most sensitive consumers. However, there is the

possibility to use additives without complying
with maximum levels and following the principle
“quantum satis”, which means the use of the
minimum amount required to obtain the desired effect.
The presence of additives in intermediate products is
also permitted.

The principle of transfer allows the presence of an
unauthorised additive in a particular food, as long as it
has been used in any of the ingredients contained in it,
or by being part of another additive, flavors and/or
enzyme.

There is a common authorization procedure applic-
able for the 28 countries of the European Union estab-
lished in the Regulation (EC) 1331/2008. There is an
application that shall be submitted by the MMSE or the
interested party to the European Commission (EC), and
the EC requests EFSA to conduct the risk assessment.
The dossier shall include the documentation required
in the regulation that is mandatory for both the risk and
management assessment.

The European Commission established a Re-evalua-
tion of Additives program for the additives approved
before 2009. The priority for re-evaluation takes into
account: exposure assessment to consumers, the
elapsed time since the last risk assessment, the avail-
ability of new scientific evidences and the level of use
of the additive. Dyes, which had old SCF assessments,
were prioritized. The evaluation of sweeteners that is
the most recent and will be revaluated at the end of the
program.

Official Control covers companies and products.
The activities included in official controls are: inspec-
tion, supervision of HACCP’s stakeholder programs,
sampling and analysis. They are undertaken by the
competent authorities at any stage of production,
processing and/or distribution. For the effectiveness of
these operations they have to comply with the provi-
sions in the Regulation (EC) 882/2004, in terms of
procedures, training of control authorities, auditing
controls, etc.

The Community of Madrid has two programs in
place that provide the official controls described
above: «Food Inspection Program and Control and
Program Monitoring and Control of Contaminants and
Residues in Food». They aim to control companies that
process, pack, storage and / or distribute foodstuffs,
including sweeteners.

The companies in the additives sector are considered
in the categories of A and B of lower risk given the
conformity of the official controls obtained during past
years.
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Sweeteners, nutrition and medicine; what do we do in primary care?

M.? Luisa Lopez Diaz-Ufano

Health protection has been constant throughout
history, although it is true that all the health aspects
have centred on the concept of illness during the XIX
century and great part of the XX century. In the Inter-
national Congress on Primary Health Care of Alma-
Ata, health was defined as a state of complete physical,
social and mental well-being, and not just simply a lack
of illness. The fundamental pillars of primary care are
prevention and health promotion, as well as the way to
manage any health problem subject to being attended
to within the primary care setting.

The Portfolio of Primary Care’s Standard Services
of the Community of Madrid is defined as “the offer of
benefits and special monitoring services for the citi-
zens, prioritized depending on the health problems and
needs of the population of Madrid, that are subject to
being attended by the first level of care, and in which,
according to the standards established, have the
purpose of guaranteeing the quality of care”.

Health education is a process that approaches not
only how health information is transmitted, but also
helps to foment motivation, personal abilities and the
self-esteem necessary to adopt measures destined to
improve health.

Through the Service Portfolio and a series of peri-
odic recommendations, preventive methods are put
into action based on scientific evidence. Of all the
services that it encompasses we will refer to: Pregnant
women care, The promotion of childhood health
habits, Overweight children care, The promotion of
health in adolescence, Childhood oral hygiene and The
promotion of healthy lifestyles for adults.

There is vast evidence of the correlation between
specific health lifestyles and the decrease of the main
chronic diseases. Many interventions have been based

on the behaviourism model, suggesting different ways
of acting depending on the person’s state. This model
has limitations when it comes to complex behaviours
(physical activity or eating behaviour). International
recommendations suggest that consulting and advice
interventions be based on the 5 A’s model created by the
USTSTF. And last of all the Institute for Clinical
Systems Improvement (ICSI) advises to carry out a
personalized intervention adequate to the risk presented,
increasing the person’s awareness and motivating
him/her to change.

With the SWOT analysis we can reach the following
conclusions:

1. Training health professionals. The lack of knowl-
edge on behalf of health professionals about differ-
ential features between different sweeteners in
order to give advice and/or select a determined
sweeteners based on its properties (weakness).

2. Commitment with the Administration. There are
few solid studies based on humans that confirm
their possible benefits (weakness).

3. Patient training. The use and abuse of “evidence”
provided by the media leads to lack of informa-
tion for the patient (threat).

4. An increasing interest of the population and health
professionals in nutraceutical products with sweet-
ening properties, which could take us to the
creation of coordinated applications related to their
use and interaction with medication and/or foods
(strength).

5. A common message when it comes to preventing
chronic diseases with health promotion, the
growing culture of caring for one’s body and
achieving an optimum health state (opportunity).

Sweeteners and food; view of the health administration

Jestis Vazquez Castro

Each year 2.8 million adult people die of overweight
and obesity. 11% of the Spanish population is diabetic.
Between 92-94% of people aged 35 years and over
suffer from tooth decay.

In the Community of Madrid the prevalence of obesity
in those aged 6-18 years is 7.4% and is 21.7% in adults
(30-74 years old). According to other communities the
Community of Madrid is situated at a medium-low level.

The significant observed increase in the consump-
tion of sugar sweetened beverages may contribute to
obesity.

For these reasons, the aim of the administration in
the Autonomous Community of Madrid was to
improve the professional knowledge of Primary Care
professionals and citizens in relation to sweeteners and
food. A SWOT (Strength, Weakness, Opportunities,
Threats) analysis was administered to Primary Care
professionals in the Community of Madrid to measure
their knowledge of sweeteners. The results are shown
in table III.

In conclusion, the following recommendations can
be made:
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Table 11T
Sweeteners. SWOT

Weakness

Threats

¢ Lack of robust studies in humans.
+ Little information on nutrition labels of consumer products which
contain sweeteners.

* No existence of data about the use of sweeteners in the long term.
* No knowledge of the specific amounts of dose-response.
* Doubts about the risk of use.

Strength

Opportunities

¢ The increased interest in these products.

* Beneficial effects.

* Sweet taste without calorie inputs.

* They are safe if consumption corresponds to the level of daily intake
established by regulatory agencies.

* The information on the nutritional label should include sweeteners.

o [tisnecessary to be aware of the dose-response amount to clarify
the effects of use at the metabolic level.

* Include studies with specific pathologies (diabetes) or special
groups (pregnant women or children).

— The actions should improve the influence of food
and nutrition knowledge on health and cover it
throughout all of the life cycle.

— The information about the use of sweeteners should
be transmitted in diabetic education and obesity sessions.

— We should have nutritional information about
consumer products that contain sweeteners.

— Itis necessary to have evidence based information
to formulate consumption recommendations.
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Abstract

Introduction: Malnutrition/wasting/cachexia are com-
plex-disease conditions that frequently remain undiagnosed
and/or untreated in up to 75% of prevalent hemodialysis
(HD) patients. The nutrition care process (NCP) based on
assessment, diagnosis, intervention and monitoring of nutri-
tional status is a systematic method that nutrition professio-
nals use to make decisions in clinical practice.

Objective: This review examines from a clinical-nutritional
practice point of view: a) nutritional status as a mortality causa-
tive factor; b) phenotypic characteristics of malnutri-
tion/wasting/cachexia, and c) current trends of NCP with
special emphasis on nutritional support and novel nutrient and
pharmacologic adjunctive therapies in HD patients.

Method: A literature review was conducted using the
Pubmed, Science Direct, Scielo, Scopus, and Medline elec-
tronic scientific basis. Studies which assessing nutritional
status and nutritional support published from 1990 to 2013
in HD patients were included and discussed.

Results: From all the epidemiological data analyzed, NCP
was the suggested method for identifying malnutrition/
wasting or cachexia in clinical practice. Nutrition support as
an unimodal therapy was not completely able to reverse
wasting in HD patients. Novel experimental therapeutic
strategies including the use of appetite stimulants, ghrelin
agonist, MC4-R antagonists, anabolic steroids, anti-inflam-
matory drugs, cholecalciferol, and other components are
still under clinical evaluation.

Conclusion: Nutritional status is a strong predictor of
morbidity and mortality in HD patients. The terms called
malnutrition, wasting and cachexia have different nutri-
tional therapeutics implications. The NCP is a necessary tool
for assessing and monitoring nutritional status in the
current clinical practice. Novel pharmacological therapies
or specific nutrient supplementation interventions studies
are required.
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ENFOQUE CLINICO DE ATENCION NUTRICIONAL
ENPACIENTES CON DESGASTE
PROTEICO-ENERGETICO EN
HEMODIALISIS

Resumen

Introduccion: Malnutricién/desgaste proteico-energético
(DPE)/caquexia son situaciones patolégicas complejas fre-
cuentemente infradiagnosticadas o no tratadas hasta en un
75% de los pacientes prevalentes en hemodialisis (HD). El
proceso de atencion nutricional (PAN) basado en la evalua-
cién, diagndstico, intervencién y monitorizacion del estado
nutricional es un método que los profesionales de la nutri-
cion utilizan para tomar decisiones en la practica clinica.

Objetivo: Esta revision examina desde la perspectiva de la
practica clinica nutricional: a) el estado nutricional como
factor causante de morbi-mortalidad; b) las caracteristicas
fenotipicas de malnutricién, DPE y caquexia y, c¢) el PAN con
especial énfasis en el soporte nutricional y las nuevas tera-
pias nutricionales y farmacolégicas en pacientes en HD.

Métodos: Revision sistematica de la literatura usando las
bases cientificas electrénicas Pubmed, Science Direct, Scielo,
Scopus y Medline. Se incluyeron estudios publicados desde
1990 hasta 2013 que valoraban el estado nutricional y/o el so-
porte nutricional en pacientes en HD.

Resultados: De todos los datos epidemiolégicos analiza-
dos, el PAN fue el método sugerido para identificar malnu-
tricion/DPE/caquexia. El soporte nutricional como trata-
miento aislado no era capaz de revertir totalmente la
malnutricién o el DPE. Nuevas estrategias terapéuticas ex-
perimentales incluyendo el uso de estimulantes del apetito,
agonistas de grelina, antagonistas MC4-R, esteroides anabé-
licos, antiinflamatorios y colecalciferol entre otros compo-
nentes, estan siendo atin evaluados clinicamente.

Conclusiones: El estado nutricional es un predictor de
morbilidad y mortalidad en pacientes en HD. Malnutricién,
DPE y caquexia son términos con implicaciones terapéuticas
diferentes. E1 PAN es una herramienta necesaria para la eva-
luacion y la monitorizacién nutricional en la practica clinica
habitual. Estudios con nuevas terapias farmacoldgicas o in-
tervenciones con suplementacién de nutrientes especificos
son requeridos.

(Nutr Hosp. 2014;29:735-750)
DOI:10.3305/nh.2014.29.4.7222

Palabras clave: Proceso de atencion nutricional. Malnutri-
cion. Desgaste protéico-energético. Caquexia. Soporte nutricio-
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Non-standards abbreviations

ACE: Angiotensin-converting-enzyme.

BIA: Bioelectrical impedance analysis.

BMI: Body mass index.

CKD: Chronic kidney disease.

CRP: C-reactive protein.

CVD: Cardiovascular disease.

DEI: Dietary energy intake.

DOPPS: Dialysis Outcomes and Practice Patterns
Study.

DPE: Desgaste proteico-energético.

DPI: Dietary protein intake.

DXA: Dual-energy x-ray absorptiometry.

EN: Enteral nutrition.

GH: Growth hormone.

IDPN: Intradialytic parenteral nutrition.

IGF-1: Insulin growth factor-1.

KDoqi: Kidney Disease Outcomes Quality Initiative.
HD: Hemodialysis.

HDF: Online hemodiafiltration.

HMB: Hydroxyl-methyl-butyrate.

IL-6: Interleukin 6.

ISRM: International Society of Renal nutrition and
Metabolism.

Kt/V urea (sp): Single pool urea kinetic model.
MC4-R: Melanocortin-4 receptor antagonists.
MIS: Malnutrition-inflammation score.

NCP: Nutritional care process.

ONS: Oral nutritional supplements.

PA: Phase angle.

PAN: Proceso de atencién nutricional.

PEG: Percutaneous endoscopic gastrostomy.
PEJ: Percutaneous endoscopic jejunostomy.
PEW: Protein-energy wasting.

PPAR-y: Peroxisome proliferator-activated receptor-
gamma.

s-albumin: Serum albumin.

SGA: Subjective global assessment.
s-prealbumin: Serum prealbumin.

TNF-a.: Tumor necrosis factor alpha.

TPN: Total parenteral nutrition.

USRD: United States Renal Data System.

Introduction

Malnutrition, protein-energy wasting (PEW) and
cachexia are prevalent complex conditions that
frequently remain undiagnosed and untreated up to
three quarters of hemodialysis (HD) patients'-.
Although an improper diet may contribute to malnutri-
tion by itself, others factors including, increase of
resting energy expenditure, systemic inflammation,
endocrine disorders and metabolic acidosis, might be
able to initiate wasting/cachexia syndrome in chronic
kidney disease (CKD).

Annual death rates in dialysis patients with wasting/
cachexia are close to 20%*. The Dialysis Outcomes and

Practice Patterns Study (DOPPS)* showed that a reduc-
tion of more than 5% in serum albumin (s-albumin) six
months after initiation of dialysis was associated with a
relative risk of death of 1.96. The NECOSAD study®
reported that wasting, inflammation and cardiovascular
disease (CVD) remain as independent risk factors per se,
whereas cumulatively they were also death risk factors.
A recent spanish study’, showed over 40% of wasting at 24
moths of follow-up in a sample of HD patients. A common
pathophysiological link between CVD, inflammation, and
wasting was reported®®. The wasting/cachexia syndrome
was clearly associated as an independent predictor of
morbidity and mortality in incident HD patients during
the subsequent two years on dialysis®.

Recently, a recent panel of experts suggested that
utilizable criteria for clinical diagnosis and treatment of
wasting so called, protein-energy wasting (PEW)!®!1,
and establishes the following question, which nutritional
indicators predict clinical outcomes most specifically?”

Current clinical guidelines recommend routine
assessment of nutritional status at the early stages of
CKD*" and in dialysis patients'*'>. However, although a
number of nutritional procedures are available, no
single indicator can be considered as the ideal and
reliable marker of malnutrition or PEW. As nutritional
status appears to be a significant mortality prognostic
factor, the nutrition care process (NCP)'* method based
on assessment, diagnosis, intervention and monitoring
might improve clinical outcomes in HD patients.

This review examines current clinical practice in HD
patients based on the NCP as follows: a) nutritional
status as a cause of morbidity and mortality; b) analysis
of phenotypic characteristics of different terms: malnu-
trition, PEW and cachexia; and ¢) the current trends in
nutritional intervention and monitoring with special
emphasis on nutritional support and novel adjunctive
strategies.

Causative factors of morbidity and mortality
in hemodialysis patients

Most of the identified traditional risk factors of
morbidity and mortality in the general population are
greatly different in HD patients. Epidemiological data
from the United States Renal Data System (USRDS)*
showed that the relative risk of mortality increases in
patients with BMI <18.5 kg/m2. The DOPPS cohort
study’® reported that each 5 kg/m? decrease in BMI was
associated with 20% higher death risk. Conversely, a
higher BMI (>25 kg/m?), due to a phenomenon known
as “obesity paradox”, was considered as a survival
factor in the CKD population in some studies'>". Fleisch-
mann et al.” reported that overweight/obese HD
patients showed lower rates of hospitalization and
higher survival rates than their underweight counter-
parts'. In the study of Beddhu et al.'® the protective
effect of high BMI was limited to those patients with
normal or high muscle mass. In addition, abdominal fat
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mass has been associated with inflammation, insulin
resistance, hyperadipokynaemia, dyslipidaemia and
oxidative stress in CKD patients". Postorino et al.?
concluded that waist circumference is an independent
predictor of all-cause and CV death from underweight
to obesity in HD patients. Abnormal abdominal fat
depots assessed by means of a conicity index in a
sample of HD patients were linked to both inflamma-
tion and wasting as well as mortality risk factor*. Even
though these observations do not necessarily imply that
principles of vascular pathophysiology differ between
overweight/obesity HD patients, recent evidence?2
indicates that abdominal visceral adiposity intervenes
in the classical relationship between CV risk factors,
inflammation and wasting compared with observed
outcomes in the general population.

Hypoalbuminemia is the strongest predictor of CVD
and mortality in dialysis patients when compared with
classical risk factors (hypertension, hypercholes-
terolemia, DM, obesity)*-** and non-traditional risk
factors (anemia, oxidative stress, and dialysis
modality)®3'. A drop of 1-g/dL in s-albumin was associ-
ated with an increased mortality risk of 47% in HD
patients?. Low serum prealbumin (s-prealbumin)
concentration is also a recognized predictor of
mortality in dialysis patients. Chertow et al.* reported
that HD patients with s-prealbumin levels < 30 mg/dL
showed a relative mortality risk of 2.64. Rambod et al.**
found that baseline s-prealbumin concentrations < 20
mg/dL were associated with increased risk of mortality
even in normoalbuminemic patients. A drop of 10
mg/dL in dialysis patients with s-prealbumin levels
between 20 and 40 mg/dL was also associated with a
37% increase of death risk independent of s-albumin
and inflammatory markers*.

Inflammation is an overlapping condition whose
prevalence in CKD patients is 30-50%** . Serum C-
reactive protein (CRP) and interleukin-6 (IL-6) are
known inflammation biomarkers and independent
predictors of CVD and mortality in dialysis patients®.
Some studies®* have shown high morbidity and
mortality rates associated with increase in acute-phase
positive reactants (CRP, fibrinogen) and proinflamma-
tory cytokines (IL-1, IL-6, tumor necrosis factor alpha:
TNF-0) in HD patients. Honda et al.* reported that, in
dialysis patients, IL-6 levels were predictors of CVD,
while CRP and IL-6 levels were predictors of wasting,
and that s-albumin, IL-6, and fetuin A were predictors
of mortality. A novel actin-binding prognostic protein
mainly secreted by myocytes and defined as plasma
gelsolin has been recently involved as a useful
biomarker of chronic inflammation, muscle mass, and
immunity in CKD patients*. Follistatin, a myostatin
binder, was highly increased in wasted and inflamed
patients, which suggests a role as a potential mediator
of wasting and survival in CKD patients®.

Pro-inflammatory cytokines such as plasma leptin,
ghrelin and visfatin have also been involved as poten-
tial anorexigens in dialysis patients. A strong negative

association exists between appetite and the level of
CRP, IL-6, and TNF-a in HD patients®. One third of
CKD patients report anorexia or appetite loss; each unit
increase in log of CRP levels was associated with a
49% increase in the relative risk of hospitalization and
mortality rates over 12-months of clinical observa-
tion®. In uremic patients a closed link between high
leptin levels with impaired appetite and inflammation*
has been reported. In addition, a higher increase of des-
acyl ghrelin has been found in anorexic HD patients
than in non-anorexic patients®. Patients with low circu-
lating ghrelin concentrations have exhibited an
increase of CRP and leptin levels as well as the highest
mortality risk from all-cause and CV death risk®.
Visfatin a proinflammatory cytokine which is related
to anorexia, inflammation and decreased circulating
levels of amino acids in advanced CKD patients has
been recently reported*’.

Phenotypic characteristics of
Malnutrition/Protein-energy wasting/
Cachexia in hemodialysis patients

Different terms and definitions have been used for
these conditions associated with substantial loss of
body stores, low protein-energy intake and inflamma-
tion in CKD patients. The term of malnutrition classi-
fied as marasmus or kwashiorkor, respectively is the
consequence of a substantial decrease in energy and/or
protein intake. Marasmus usually presents a starved
appearance with diminished skinfold thickness, body
weight loss and is not associated with significant co-
morbidity or non-inflammatory response (fig. 1) (table I).
The classic study in healthy volunteers in Minnesota*
showed that an inadequate intake of food itself does not
contribute to wasting or cachexia. Under semi-starva-
tion conditions and despite of 23% body weight loss
and muscle wasting, s-albumin concentrations in these
subjects dropped only slightly from 4.2 to 3.8 g/dL. In
uremic patients on dialysis, Bistrian et al.* reported
that s-albumin concentrations of marasmic patients
were within the normal range. In fact, Chazot et al.”
showed that s-albumin and s-prealbumin levels were
not sole markers of marasmus in over 20 year-HD
patients®'. Conversely, kwashiorkor is characterized by
a marked hypoalbuminemia and fluid overload. While
kwashiorkor s patients respond quickly to nutritional
therapy, in marasmic patients it may be slower. It must
be taken into account that uremic anorexia, catabolic
HD procedure and other related factors could retard the
nutritional repletion in marasmus’ patients.

The panel of experts from the International Society
of Renal Nutrition and Metabolism (ISRNM)' has
defined the term “protein energy wasting” (PEW) to
describe the mild-moderate forms of wasting in uremic
patients. According to this definition, PEW is
confirmed when at least three of the four features are
present:'® a) altered laboratory markers (low s-albumin,

Nutritional care process in hemodialysis
patients
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Table I
Phenotypic characteristics and types of malnutrition in dialysis patients
Parameters Malnutrition Protein-Energy Wasting (PEW) Cachexia
S-albumin Normal or low Low Very low
Comorbidities Uncommon Common Common
Inflammation Absent Present Highly present
Food intake/Appetite Insufficient/Loss of appetite Highly insufficient/Anorexia  Very highly insufficient/Anorexia
Resting energy expenditure Normal Increased Highly increased
Volume Overload Mild High Very high
Oxidative stress Increased Highly increased Highly increased
Protein catabolism Normal or slighty increase Increased Highly increased
Reversible by dialysis and
nutritional support Yes No No

Source: Modified from Stenvinkel et al."!

prealbumin, or total cholesterol); b) reduced body mass
(fat mass depletion or body weight loss); ¢) reduced
muscle mass (muscle wasting or sarcopenia and
reduced mid-arm muscle circumference) and, d) inade-
quate dietary intake (unintentional low dietary protein
and energy intake' (table I) (fig. 2). In contrast to
malnutrition, PEW is associated with the elevation of
pro-inflammatory cytokines®?, endogenous muscle
catabolism, hypoalbuminemia®, uremic anorexia* and
elevation of serum CRP* and CVD* in dialysis
patients. Additionally, the ISRNM!" suggested that the
term cachexia be reserved for only the most severe
forms of PEW. The emerging concept defined as
cachexia is a complex metabolic syndrome associated
with underlying illness and characterized by loss or
decreased of muscle strength with or without loss of fat
(corrected for overload volume)*. Cachexia differs in
some diagnostic criteria of PEW in CKD patients. BMI
<20 kg/m? or weight loss of at least 5% < in a period or

equal or lower than 12 months and three of the
following additional criteria are also required:
anorexia, decrease muscle strength, fatigue, low fat-
free mass index and altered laboratory parameters [s-
albumin < 3.2 g/dL, anaemia (haemoglobin < 12 g/dL),
including elevated inflammatory markers such as CRP
or [L-6)] (table I). The differences in PEW compared to
cachexia is that the latter encompasses only severe
forms of metabolic depletion, whereas PEW is referred
to mild degrees of depleted fat and muscle body mass.

Nutrition care process as systematic method
in clinical practice

The Academy of Nutrition and Dietetics uses the
concept Nutritional care process (NCP) as “a syste-
matic problem-solving method that nutrition profes-
sionals use to critically think and make decisions to
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Screening for risk of Malnutrition/PEW/Cachexia

'

* Presence of:
— Unintentional loss of dry weight, or

— Body weight loss > 5% of usual body weight in 1 month, or
— Body weight above or below 20% of the ideal body weight
« Concomitants chronic disease or increased metabolic requirements

over 7 days)

Patients with suspected or at nutritional risk (at least one of the following factors should be met)

— Body weight gained over 10% of usual body weight in the last 6 months, or

« Inadequate oral food intake (enteral o parenteral nutrition, recent surgery, illnesses)
« Inadequate or non-existent food intake or nutritional products (impaired swallowing and adequate absorption

i

‘ Nutritional risk absence ‘

At nutritional risk

K Nutritional assessment and diagnosis”:
Well nourished . . . . .
* Review medical history, food intake, appetite,

anthropometrical variables, laboratory test.
 Physical exam focused on the nutritional assessment

Repeat nutritional screening

v

after (1-3 months)

Intervention. Planning nutritional therapy based on
Multimodal-Interdisciplinary strategy:

« Nutritional counseling.
* Nutritional support (ONS, EN, IDPN)
 Other strategies as needed

Fig. 2.—Proposed clinical

nutrition screening algo-
rithm in hemodialysis pa-

« Clinical protocol

Monitoring. Follow-up of nutritional status:
¢ Changes in clinical status
« Nutritional therapy evaluation

tients. \Steps based on Nutri-
tion Care process'**. ONS,
Oral nutritional  supple-

ments; EN, enteral nutrition;
IDPN, intradialytic parente-
ral nutrition.

address nutrition-related problems and provide safe
and effective quality nutrition care”**.This method
consists of four consecutive steps: nutrition assess-
ment, diagnosis, intervention, and nutrition monitoring
or evaluation. It is a stepwise approach to conducting
thorough nutritional assessment to provide tailored
nutrition care in renal patients'*.

First and Second steps of Nutrition Care process:
Nutritional assessment and diagnosis

Nutrition assessment consists of collecting biochemi-
cal data, anthropometric measurements, physical
examination findings, food/nutrition history and
patient history. Guidelines on Nutrition'"** recommend
periodic assessment of nutritional status in the absence
of malnutrition every 6-12 months in patients younger
than 50. Over 5 years on HD and/or aged over 50, it is
recommended every 3 months¥. The conjoint use of
subjective (nutritional screening, clinical history and
physical exam) and objective (anthropometrical and
laboratory tests) methods to assess and diagnose nutri-
tional status is required.

Nutritional screening is an identification step that is
outside the actual care and provides access to the NCP by
referral and/or screening of individuals or groups for
nutritional risk®® (fig. 2). Subjective global assessment
(SGA) has been applied to subjectively evaluate patients

at nutritional risk®. A refinement of SGA known as the
malnutrition-inflammation score (MIS)* has been signi-
ficantly associated with coronary heart disease®,
endothelial dysfunction®?, poor quality of life®,
anorexia®, hyporesponsiveness to erythropoietin®,
hospitalization and mortality in dialysis patients®®. Even
though nutritional scoring systems are valuable tools for
identifying dialysis patients at risk of malnu-
trition/PEW/cachexia, a global assessment of nutritional
status should consider a patient’s clinical history together
with anthropometrical, biochemical, and inflammatory
markers (fig. 3). The Kidney Disease Outcomes Quality
Initiative (KDOQI)* asserts that a single marker by itself
does not provide a comprehensive assessment of nutri-
tional status and, thus recommends a collective evalua-
tion of multiple nutritional parameters.

Clinical nutrition history identifies changes in
appetite, food intake (likes and dislikes), body weight
loss, medication use, and interactions with other
pathologies that might justify the modifications in one or
several nutritional parameters. Physical examination by
identifying clinical signs including changes in adipose
tissue and muscle mass, edema and/or ascites, paleness,
bruising, and skin lesions are indicators of nutritional
risk (fig. 3). Additionally, dry body weight, skinfold
thickness and mid-arm muscle circumference provide
valuable information longitudinally on nutritional
status. Anthropometric measures should be performed
immediately after the dialysis session in the non-domi-

Nutritional care process in hemodialysis
patients
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Nutritional anamnesis

- Etiology of CKD. Time on hemodialysis and type of treatment (short daily hemo-
dialysis, standard hemodialysis, hemodiafiltration on line).

— History of recent and unintentional body weight loss.

— Information on recent changes in appetite, eating habits, gastrointestinal symptoms
affecting nutritional status. Food intake preferences and aversions, intolerances and
food allergies.

— Analysis of dietary intake compared with the usual and recommended dietary allo-
wances. Degree of fullness. Dysgeusia. Nausea/vomiting.

— Intestinal rhythm: diarrhea, constipation, steatorrhea.

— Toxic habits: alcohol, smoking, other drugs.

- Disorders of chewing/swallowing. Dysphagia. Odynophagia. Surgery or gastroin-
testinal disease.

— History of prior nutritional guidance including multivitamins/minerals supple-
ments and others.

— Pharmacotherapy.

— Level of physical activity.

— Psychological, social or economic factors that affect nutritional status.

Goal-oriented physical exam to nutritional assessment

~ Subject characteristics and clinical signs of nutritional deficiencies. Skin (colour, lesions,
pigmentation, petechiae, ecchymosis, moisture, turgor, texture), nails (shape, colour, curvatu-
re, injuries), face (shape, symmetry, colour), eyes (conjuntive, angles), nose (nasolabial se-
borrhea), oral cavity mouth (angular cheilosis, no taste buds, dysgeusia, hypogeusia), neck (en-
gorged veins, hypervolemia), abdomen (appearance, circumference, stomata, bowel sounds).

- Loss of subcutaneous fat. Face (eyes and cheeks), skinfolds thickness (triceps, biceps) and
thorax. In normo-weight patients suborbital fat accumulation resembles a mild edema.

- Loss of muscle mass. Face (depletion of temporal fossa), shoulders, collarbone, back (scapu-
la and ribs), hands (interosseous muscles) and legs (quadriceps, calf),

— When protein energy wasting. Failure to clamp to shoulder muscle (acromium bulging);
prominent clavicle, depression around the scapula (loss of tissue in the suprascapular depres-
sions) and intercostal muscles; flat or depressed, interosseous muscle area (deep depression
between the thumb and index finger), muscle atrophy loss tone quadriceps.

- Signs of edema and ascites (navel inverted). Discard overhydration or inadequate dialysis.
Consider hypoalbuminaemia by hemodilution in the presence of edema.

Explore ankles (presence of fovea) or sacrum bedsite in immobilized patients.

Nutritional status assessment and diagnosis

Anthropometry

Laboratory parameters of nutritional interest

— Body weight (actual, usual, dry, ideal, percentage of ideal body weight, per-
cent of body weight on time).

— Height.

- Body mass index.

- Midarm circumference, triceps, skinfolds thickeness, mid arm muscle cir-
cumference.

- Waist circumference.

— Body composition analytis: Bioimpedance, dual-energy X ray absorptiometry.

— Glucose pre-dialysis, hemoglobin A l¢ (diabetic nephropathy).

— Lipid profile (predialysis): serum triglycerides, total cholesterol, cHDL, cLDL, Lpa* Homocysteine*.

— Visceral protein profile: Total protein, serum albumin, prealbumin and transferrin.

— Adequacy in dialysis: predialysis-postdialysis serum urea, urea reduction rate (URR), Kt/V urea,
weekly Kt/V urea (daily HD).

— Serum calcium, phosphorus, alkaline phosphatase, parathyroid hormone, thyroid-stimulating hor-
mone, T4 free, L.

- Serum creatinine. Uric acid.

— Sodium, potassium, total CO..

— Ferric profile: iron, serum transferrin, percent saturation of transferrin, serum ferritin,

— Inflammations: C-reactive protein, IL-6*, TNF-or*.

- Hemoglobin, hematocrit, RBC, MCV. Leukocytes, platelets, total lymphocyte count.

- Vitamin B, , folic acid.

— Others: protein catabolic rate (PCR), ,-microglobulin, plasma leptin, adiponectin, visfatin, gelsolin

Fig. 3.—Comprehensive assessment and diagnosis of nutritional status in hemodialysis patients. The details of its four compounds (nutri-
tional anamnesis, goal-oriented physical exam to nutritional assessment, anthropometry, and laboratory parameters of nutritional inte-
rest) are based on Nutrition Care process'**. *Additional research is recommended for parameters with asterisks>.

nant or free vascular access arm®. More sophisticated
methods such as computed tomography, magnetic reso-
nance image scans, and dual-energy X ray absorptiom-
etry (DXA) are used for body composition analysis®.

Bioelectrical impedance analysis (BIA) is a validated
method for evaluating hydration status and body compo-
sition in CKD and dialysis patients®. Phase angle (PA)
emerges as an additional indicator of nutritional status in
wasted patients. Thus, the relative mortality risk of
patients with PA values < 3° was twice higher than
patients with PA = 4° (target)®. A study conducted in 64
HD patients®” analyzed the suitability of the PA as a
nutritional-inflammatory indicator. The prevalence of
PEW was 81.2% in patients with a PA < 4° and 35% in
those with a value = 4°7". Prevalent HD patients with a
PA < 4° were shown to be wasted and inflamed®. The
conjoint use of BIA measurements, biochemical-nutri-
tional parameters and inflammatory biomarkers may
help to estimate dry body weight in hypoalbuminemic
patients®. Current clinical practice guidelines'®'** do not
include inflammatory biomarkers and body composition
analysis measured by BIA. The evaluation of s-albumin
and s-prealbumin [= 3.8 g/dL and = 28 mg/dL, respec-
tively (target)]* together with one marker of inflamma-
tion (e.g. CRP) and management of nutritional status
may help to identify HD patients at high risk of mortality
who might benefit from nutritional support®.

Nutrition diagnoses list the problem, etiology,
signs/symptoms (PES format)'*. The problem (P)
describes the alterations in the patient’s nutritional

status. The etiology (E) or related factors are those
factors that contribute to the cause of a particular
problem. Finally, the signs and symptoms (S) are the
defining characteristics obtained from the objective
and subjective nutrition assessment data.

Third step of Nutrition Care Process:
Clinical approach to nutritional intervention

Nutrition intervention is needed for formulating and
implementing the plan of nutrition care. There are four
categories taken into account that identify the various
types of nutrition interventions: a) adequacy of dialysis
dose and scheme of hemodialysis (individualized treat-
ment of dialysis: ultrapure water, biocompatible
membranes, increasing the frequency-daily HD); b)
nutritional counseling and oral nutrition supplementa-
tion; c) nutritional support (enteral nutrition and, intra-
dialytic parenteral nutrition); d) coordination of nutrition
care. In addition, interventions tailored to each one of
type (malnutrition/PEW/cachexia) are required (fig. 4).

Adecuacy of dialysis dose and intensified dialysis
strategies

Nutrition intervention remarkable factors to take into
account in HD patients are the adequacy of the deli-
vered dose (Kt/V urea single pool = 1.2) and vascular
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‘ Nutritional assessment and diagnosis ‘
YES NO
¢7 Malnutrition/PEW/Cachexia?
Follow-up
Adequacy of dialysis? ‘_, —Dialysis dose A
NO —Frequency HD YES
T Nutritional
» parameters?
YES
=} Gl disorder? NO
» 4—
—» TPN
NO YES
. NO
YES Ade;]uacy of lihf:’tary < Recovery of GI
ood intake? YES function?
Follow-up e— - _N_O _____________________________ R
A I !
| o o
‘ ral nutritional AND IDPN :
- -------- supplements |
N L o - - — i _____________ 7/
YES T Nutritional
parameters?
|
1 NO
A 4
‘ Enteral Nutrition ‘
YES l NO
} Is EN feasible? }

Fig. 4—Proposed decisional algorithm in wasting patients. The clinical algorithm focuses on malnutrition/PEW/cachexia, aiming to se-
lect different types of nutritional monitoring/ evaluation based on affirmative (Yes) or negative (Not) responses in each one patient. PEW
patients, as defined by their inadequate food intake (DEI <30 kcal/kg/day and DPI <1.2 g/kg/day), should receive dietary counseling and
ONS. In addition, IDPN is indicated in patients unable to meet their nutritional requirements due to low ONS compliance (represented by
dashed line); IDPN and ONS could be administered altogether. Patients with a functional gastrointestinal tract showing cachexia/PEW
and/or those under stress conditions should receive enteral nutrition. EN: Enteral nutrition; GI: Gastrontetinal; IDPN: Intradialytic pa-
renteral nutrition; ONS: Oral nutritional supplements; PEW: Protein energy wasting; TPN: Total parenteral nutrition.

access status. Dialysis adequacy is a prerequisite for efficient improvement in dialysis adequacy and
achieving and/or maintaining nutritional status. In the clearing small and large-size uremic toxins™. Studies on
HEMO study® no significant differences were found HDF patients showed fewer requirements of phosphate
between high-flux and low flux dialysis membranes as binders, better control of hypertension with fewer use of
well as within high and low dialysis doses as mortality antihypertensive drugs, less doses of erythropoietin
causes. At present, the doses of dialysis that can stimulating agents, and iron supplements as a result of
improve nutritional status are still unknown. abolishing or reducing the inflammatory response”.
Vascular access is a crucial factor in dialysis as a However, a recent study” showed that treatment with
potential focus of inflammation. A low systemic HDF did not reduce all causes of mortality compared
inflammatory response, maximum biocompatibility of with treatment with low-flux membranes in conven-
the system, and control of chronic foci of infection tional HD therapy as non-significant differences in s-
should be achieved”. Observational studies”” and albumin, s-CRP and s-cholesterol during follow-up
randomized controlled trials™™ improving the effi- were found”. Further studies should be conducted for
ciency of HD, by increasing frequency and duration of elucidating this issue.
HD treatment, demonstrated better volume control and Daily short or long-nocturnal HD in malnou-
clearance efficiency of uremic toxins, middle molecular rished/PEW/cachectics patients are recommended as
weight compounds and improved quality of life. On- adjunctive therapy for 6-12 months®. Daily dialysis
line hemodiafiltration (HDF) has attracted much atten- results in less fluid overload, fewer medications and
tion as a promising optimum modality of HD due to dietary restrictions, better blood pressure and phosphate
Nutritional care process in hemodialysis Nutr Hosp. 2014;29(4):735-750 741
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control. Hemodialysis tailored to patient needs should
be considered.

Nutritional counseling and oral nutrition
supplementation

The recommended dietary energy and protein intakes
for HD patients are 30-35 kcal/kg/day and 1.2 g
protein/kg/day, respectively'>**. Low dietary energy
intake (on dialysis and non-dialysis treatment days) has
been reported in these patients®. Preventive nutritional
strategies include nutritional counseling adapted to
each stage of CKD and dialysis modality, might help to
reduce and/or prevent malnutrition and some of the
PEW conditions. It is important to note, that prolonged
and often unnecessary periods of fasting, multiple labo-
ratory tests, missed meals due to dialysis, and restrictive
diets during periods of intercurrent diseases are poten-
tial precursors of malnutrition and wasting. Periodic re-
evaluation and nutritional counseling are essential prac-
tices even in well-nourished patients. To ensure their
nutritional intake HD patients must receive nutritional
counseling and routine management of nutritional
status®?®. Oral nutrition supplementation (ONS) is the
first choice of nutritional support in malnourished/PEW
patients whose spontaneous intakes are = 20
kcal/kg/day®. ONS can provide additional 7-10 kcal
energy/kg/day and 0.3-0.4 g protein/kg/day to meet
dietary recommendations®. Beutler et al.* compared
the results of nutritional counseling alone with supple-
mented HD patients. S-albumin improved significantly
in patients given ONS, but decreased in those who only
received nutritional counseling. Seven of the twelve
studies listed in table II, are randomized controlled trials
reporting significant improvements in nutritional status.
Recently, a retrospective matched-large cohort study®
of in-center HD patients with low s-albumin was
performed. A total of 5,227 HD patients receiving intra-
dialytic ONS with matched-pairs controls were
compared. In the intention-to-treat analysis, survival
was 9% and up to 34% in the as-treated group when
compared with controls. Results of the study support
that providing ONS coincident with three-weekly HD
sessions in hypoalbuminemic patients may increase
protein and energy intakes and improve survival rate®’.
To achieve protein and energy intakes, ONS should be
received two-to-three times a day, preferably one hour
after each main meal® as well as ONS given during dia-
lysis session which increases adherence to the treatment
and improves nutritional status®.

Nutritionally complete formulas can be used, either as
ONS or even as modular products (carbohydrates, lipids,
proteins). Protein modular products may be ineffective
in malnourished/PEW patients unless administered
together with adequate energy intake. Hence, an ONS
with 100% whey protein has a high biological value, and
an absence of free phosphorous content may be
preferred. Disease-specific formulae for CKD and dialy-

sis patients (high energy density, low potassium, sodium
and phosphorus) are tailored for the requirements of
these patients. Cockram et al.* studied the effect of three
medical nutritional products (one standard formula and
two disease-specific formulas) in well-nourished HD
patients. Disease—specific formulas improve serum
phosphorus levels and the calcium/phosphorus ratio in
comparison to the standard formulae. Fouque et al.*
reported that renal-specific ONS might prevent malnu-
trition in HD patients without increasing the need for
phosphate binders.

A recent randomized controlled trial®!, assessed the
effect of combined disease-specific formulas with anti-
inflammatory and antioxidative properties in HD patients
during the hemodialysis session. Daily intakes of disease-
specific formulas for 3-month observational period were
well tolerated and associated with 0.2 g/dL improvement
of serum albumin concentration in HD patients.

However, the principal limitations of ONS involve
low patient compliance, gastrointestinal intolerance,
unpleasant flavor and long-time use of the same
formulas. High-energy formula (1.5-2 kcal/mL) to
avoid volume overload is recommended®®. The
combination of ONS and nutritional counseling is safe
and may be useful in terms of improving nutritional
status. To date, ideal ONS (100% whey protein, free
from phosphorous, potassium and vitamin A), has not
been formulated in HD patients. Current disease-
specific formulas with antioxidative and anti-inflam-
matory components require further considerations.

Nutritional support

The second step of nutrition intervention for malnou-
rished/PEW/cachectics patients who do not respond
successfully to nutritional counseling and ONS
involves: a) intradialytic parenteral nutrition (IDPN),
alone or in combination with ONS, and b) enteral nutri-
tion by nasoenteral tube feeding or ostomy (EN) (fig. 4).

IDPN involves the administration of a macro and
micronutrient solution through the venous chamber
and does not require additional vascular access in HD
treatment. The volume administered can be ultrafil-
trated during the HD session. As shown in figure 4,
PEW/cachectic patients should receive daily nutri-
tional support to achieve the nutritional requirements.
Nonetheless, to date, IDPN studies on survival are
controversial®. Dezfuli et al.”* demonstrated that s-
albumin levels increased 3.5-fold in hypoalbuminemic
HD patients receiving IDPN. Joannidis et al.”” found
that IDPN increased body weight but did not modify
the inflammatory status of 6 patients. Foulks et al.*”
reported a body weight gain of at least 10% and a
significant reduction of hospitalization and mortality
rates in 45 hypoalbuminemic HD patients who
received IDPN for 6 months. In a retrospective study,
Chertow et al.”” compared 1,679 HD patients who
received one or more infusions of IDPN with 22,517

742 Nutr Hosp. 2014;29(4):735-750

Mar Ruperto et al.



“sjuaned (e ur 21008 Aysjourey] pue ajel uonezie)dsoy ‘[eAIAINS 17
paaoidur pajorpaxd syjuou ¢ uryyim Tp/Su ()¢< JO S[aA3] uruing[eald-s u1 aSearour uy
“$20uaIopIp dnoig-1a)ur oN * gD JO Sso[presar

syow 7] 10§ 1Y
“Sep/ay/urorond 8970 pue [82Y 9°9 ;NI
Kep/ay/uri01d 3 6¢°( pue [y 6°S :SNO

(€6) NI+ SNO (€6) SNO

‘sdnoi8 joq ur s[ara urwngpea1d-s pue urwnq[e-S A PASERIIUI SYIUOW ¢ IOy NAQI + SNO S4 SNO sjuaned qH 987 «(L007) '[P 12 0uE)
"SIoYIew I0JEUIIB[JUT PUE S[AQ] UTWING[E U 23Ry Uaa)2q drysuonefar o
dnoi3 jonuod syyuow 7 Joy Sy p/3 £ '¢> utungpe-§
*$a dnox§ uonuaAIaUT Ul (] pue ‘T ‘S[OAS] UIWING]E UT 9SEAIIU] JUBOIUSIS “(UOTJUQAIJUT JO Juau0dWO [[eWS € St SN() SIOLLIEq [PUOTLINY [21aA3S Surjode ], sjuoned (Y 081 2(9007) Jp 12 u0aT
“sedax() e10 Swrpnpour pajerafo)-Tapm
"PIAISSQO 19314 ISIOADE ON [uot T 103y (02) 1ou0) :((g) 358D w(S000) 112
“TONUAAINI JO SKEP 497 PUP ,§] U20412q PASLAIIUT S[AQ] UTLING[L-§ (@ U0 APeam-00t (uonmny 110qqy) oedaxy/,01daN 11p/ § ¢S Ung[e - ym Sjuaneq * 1Uad SISA[RIp U :sjuaned @Y o opeZ-Teue[ey]
‘JyS1am Apoq A1p pue [Ag Ul aseaIoul JUeIIUSIS-UoN
%p1 Aq paseaiour yng
Tp/3u £ 03 Tp/Stwl |97 WOI} pasearour urwnqeald-g SUJUOW 9 10§ ST )Y UON
/3 9°¢ 03 Tp/8 €€ ¢ WOI} Pasealour s[aAd] urwingpe-s ‘potiad uonueATeNT SuLng “(uorssas Jod mrejoxd § 99| pue [eay §1p) p/8 £ ¢s unungpe-§
“poutad YIUOI- B JOAO S[9A?] AUI[aseq WOIJ SAFLYd ON SIsATerpoway uo APyaam-aouy) (uontnny 10qqy ‘,01daN) SNQ I1oads-[euay 1ajuad-ug swaned QHG8  w(g007) P12 ee)
0UBJO[0) POOD)
“dnoi3 payuawerddns ur erwajeydsoydodAy-piy p/3 '€ urwunge-s auraseq
(/8 0y Pue Tp/3 6°¢) Ted aunnor “sa SN peredaid-awoy pue uou 7 103 STY (1) fonuo)
SNO O1yroads-Teuar Suraraoer sdnois o) ur urwnqe-S Ut aSeaIouT JUedTIugig a1 aunynol 'S4 (wejord § g1 pue [eay 00S) SNO parederd-awioy (97 pue ) sase)
sdnoi3 yoq ur g pue JyStom £poq A1p pasorduy prepuels sa urjoid § ¢ pue [ea (0S (IPU] ‘TequIN ‘A1INLIY) ‘] 42729 0URY) SNO Aroads-Teuy swaned qQHOP  «(2007) ‘70 4 BwiIeyS
“syyuow § 1e Kep/3y/5 §.°( pue sypuowr 716 5 1 03 Kep/3Y/S g1 woy paseaout [ Kep/3y/8
“Kep/3y/ui01d 5171 01 dn paseasou ¢6'() JO YD JU UIASEq Iy Syjuow § Joy STy UON 71> 1dapue YDdu so]
TP/ ' urumg[e-s auaseq ‘(Sueuuson ‘Finquioy peg ‘Iey sniuasaL] ‘,IMOA-ULal0ld Pue UONLIIN 10qqY ‘GHnSUF) SNO pIepuelg swaned (IH L1 al(0007) 12 197ed

*30UBI0[0) pue 2due1dwod poon)

$[aA9] [0331$3]0Y0 puB UIUING[eald-s pagueyoup)

“ayeIun £519u9 A1ejo1p yym pajereriod paured WySiom {(Tp/S SO F 0'T)
S[OAQ] UTWUNQE-S PUE JYS1oM PaSEaIour Pamoys SNO droads-[euay

SUIUOW ¢ J0J STY UON
JOIP [NSN S (eI [Ra BI0Y ¢ 0IdBUY pUB (pUr[AI] ‘UIqN(] ‘AIBIY[BIH BIOY ‘G[IWEURY) SNO O1oads- [euay

(s1010wrexed [eoTwaY01q pue
YOS U0 Paseq) paySLINOUe[y
saned (4 81

al6661) 7042 uuewpyny

“PanuRuodSIP SeA SN J01je SYUOU § 10§ PAUTEUTEUI LA SSET 8]
(TR 1 7 GET 01 0 ¥ 951 S[erd] apuadf[3un paseatou]

"$}03]§ OSIAADE [BUIISAJUIONSES M

“SUIUOW § pue ¢ Je SSAUYO1Yy) plojurys sdaown pue [N ‘1yS1am Apoq pasearou]

SYIUOW 9 10§ ST )Y UON
([eaY 8¢ ‘Aep 1ad 3 () Jowrkjod asoonj)

A 219438 0} AJRIIPOI
swaned qH 77

2(8661) [0 12 Oue[Iy

QoUDIYIUSIS UOLLLINL (DI} PUD SNSIY

uoypanp puv usisap Spnjs ‘ppout uoyUILIIUISIIIS [DUONLINU PUD (1) SUIUDJ

{pmyg

Squaupd s1s€pipoway ur uoLvuw)ddns [pUOLINY [DAO JO S|DIL] P2]]OLIUOI PIZIUOPUDI-UOU PUD PIZIUUOPUDY

11 9198L

743

735-750

29(4):

b}

Nutr Hosp. 2014

Nutritional care process in hemodialysis

patients



JUAWSSASSE [2q0[3 2AN02[qns YO S[eLn pafjonuod paziwopuey Sy unAyxouad ¥ 1 4 ‘siuawarddns [euonmnu [e1o ‘GNQ JUeIIUSIS 0u ‘GN ‘o181 a1joq
-2Jed urajord pazijeuriou ‘1) qu 9 Una[ION ‘9T ‘] URYRS[aYUI ‘q]-"TL:SISK[erpoway ‘(qH ‘uonunu [exajuared onAferpenuy ‘N ‘oxeu urajoad Krejorp ‘I ‘ayeinn £810ua Arejatp ‘T ‘wratoad aAnjoral <)) ‘1Y) ‘SUOLRIAAIGQY "PAPRIOUI M SAIPNS J3A0SSOI) PUE S[ELI) PA[[0U0) PIZIWIOPUEY,

JO0J9 IPIS [eunsajuronses

0} anp APnJS Ay} panuLuodsIp sjuerjed paziwiopuel ¢ wiolj sjuanyed ;o (17) @ dnoiny
Juauyean) Y I 4 i undoy wnias ur aurjoap JurdlIusis oN $Y09M 9 10J UOISSAS (TH UO 1A A]joom douy ], (z) D dnoin
(9~T1 pUe q-T[ ‘D) Sy ewionq Kojewrurejut pgueyoup UONUIAIU] 'STY XL 04e%[d + (Surd 7) 0gaoe[d  dnoiny (z7) g dnorn
uingye fel-sod jo (3w op) X1d + (Suea 7) ogooeyd :) dnoin (61)y dnoiny
J0jorpard Juedryrusis v sem GNQ A[uo sjuauryean) paugisse oy uf ‘dnois ogooeyd ur "X 1d 0920e[d + (SuBd 7) edax(ytg01day :g dnoiny :syuaned qH W(€100) w12
10UJ0q ‘PUNOJ AIOM SUONUSAIONUT Q3TN [[© JAJJE UILING[L-S UI SJUSUIAIOUI Jurdyusig (B Q) XLd + (Sueo 7) sedax+g01daN 1y dnoig orweurwnreodAy 4 [nymedwoseuvyiey
(67) 1onuo)
(SN) $dnoz3 yjoq ur $[aAd] Y0 JO SSApILSal ‘UONUAAIRNUI JO SUIUOUL SUIUOW ¢ 0] STY "276d PIepue)s (0¢) MAd al1102) 11
¢ Jayye sjuaned A4 o€ Ut paseazout pey unda] ewseyd pue urngyeaid-s ‘urungpe-g SA K&p € 01M) W 67 (SpUBYIeN Y, ‘oydiyog ‘erotmny ‘sUo[Iuay) SNO dioads-feuay syuaned qH 6§ 20IMIZIOT BN
9508 Qoueriduio)) "GN JO 20UPIA[0) poon)
dnos§ payean ayy ur Apueatjrudis paroxdur 21008 wo,] HOYS-o3rT Jo Ajeng)
"S[013U00 Ut Pasearoap ‘Ing dnoif uonunu “SYIUOW ¢ 10§ ST UON
AU} UT SYIUOW ¢ PUB QUTAsEq U3AM}OQ UOTBIUIUO) UILING[e-S UT SOOURIAIIP ON "a1ed pIepue)s s sis[erpoway Surmp Apyeam-aouy) (;01doN) SNO d11oads [eual jo ued uQ) sjuaned qH 88 «(6002) 19121098
"Pasealoap
10 9[qe)s paurewar sopuiq yeydsoyd jo asn pue pajoajyeun sem erworeydsoyd
ORI Ura)oid Y paje[ariod urngeald-s pue urwngpe-s ut afuey)) sdnoi8 yoqu p/S ¢°¢
"sdno15 uoam}aq S[aAa] Urung[eald-S Jo UTNQe-S Ul SAUAILJIP ON Joununqe-s ouraseq
‘SNO Stpuoul ¢ 107 S LY (o) [onuo)

Suraraoar dnoas ay w1 apiy jo Kipenb pue yog pasoxdun pue ‘T pue [d( paseaou]

Q18D PIEPUE)S 'S (SPUB[IAYIAN oY, Toydiyog ‘eromny ‘sUofIuay) SNO oyioads-jeuay

‘(op) ase)) :syuaned qH 98

«(8007) 042 anbnog

QoUDILIUSIS UOLLLNU (D11 PUD SJNSIY

uoyp.np pup ussap pnjs ‘Cijppout UOYUIALINUSHIDIS [DUOLLNY PUD (U) SHUIDY

dpmg

Suanod s1spipowdy ui

uoLIDIUIW]ddNS [PUOLINY (DO JO S|DLL P2]]0IU0D PIZIUOPUDA-UOU PUD PIZIUUOPUDY

(‘7u09) 11 d1qe L,

Mar Ruperto et al.

735-750

29(4):

s

Nutr Hosp. 2014

744



non-IDPN controls. The relative odds ratio for
mortality depends highly on the decrease in s-albumin
levels of the IDPN patients with < 3.0 g/dL and on their
increase in patients with > 4.0 g/dL*". Furthermore, a
prospective randomized controlled study® evaluated
the effects of combining IDPN and ONS therapy with
respect to the ONS treatment alone in 182 malnou-
rished HD patients over one-year period. These investi-
gators reported that the patients administered with
IDPN together with ONS did not improve hospitaliza-
tion rates, Karnofsky scores, BMI, biochemical para-
meters on 2-year mortality rates in comparison to
patients receiving ONS alone. Multivariate analysis
indicated that only the ONS group showed sustained s-
albumin and prealbumin improvements after 1-year.
Interestingly, s-prealbumin levels of = 30 mg/dL
during the first 3 months of ONS were associated with
a decrease in the 2-year mortality rate®*. IDPN should
be considered more of a therapeutic strategy for intra-
venous nutritional supplementation than a total nutri-
tion support. Clinical guidelines on parenteral nutrition
proposed in order to ensure optimal tolerance®: a)
IDPN should be infused at a constant rate during 4 h
dialysis session; b) IDPN delivery should be progres-
sively increased during the first week to a maximum of
16 mL/kg/day without ever exceeding 1000 mL/per
HD session; and, c) ultrafiltration should be controlled
and 75 mmol Na* added per liter of IDPN solution to
compensate for sodium losses*. IDPN is recommended
whether s-albumin < 3g/dL!".

In addition, IDPN appears to reverse body protein
catabolism during the HD session and to normalize the
amino acid profile®'®. Losses of 6-8 g of amino acids
into the dialysate per dialysis session were reported!'.
Pupim et al.”!® investigated the effect of IDPN on
protein metabolism in two randomized studies. In the
first study”, seven HD patients were randomized with
or without IDPN two hours before, during, and two
hours after the HD session by using a primed-constant
infusion of L-(1-"C) leucine and L (ring-*H,) pheny-
lalanine. IDPN induced a large increase in whole-body
protein synthesis and a significant decrease in whole-
body protein proteolysis associated with an increase in
forearm muscle protein synthesis getting a positive
protein balance in whole body and forearm muscle
compartments®. In their second study, Pupim et al.'®
demonstrated that exercise combined with IDPN
doubled forearm muscle essential amino acid uptake
and net muscle protein accretion during the HD
session. While the anabolic benefits of of IDPN
provides only a transient improvement during HD
session, ONS resulted in persistent anabolic benefits
for muscle protein metabolism in postdialysis when
anabolic benefits of IDPN had disappeared'®.These
results show that IDPN contributes to synthesis rather
than catabolism and could counterbalance the catabolic
effect of hemodialysis procedure.

PEW/cachectic patients who have spontaneous food
intakes < 20 kcal/kg/day or are under stress conditions

should receive daily nutritional support by enteral
nutrition (EN). Nutritional support by tube feeding is
less expensive, produces fewer metabolic and septic
complications, and contributes much more to the diges-
tive tract morphology maintenance than intravenous
feeding®. EN should be used when nutritional coun-
seling, ONS therapy and IDPN are unable to achieve
nutritional requirements®?, or when stress conditions
are presented®. Enteral nutrition guidelines® recom-
mend nutritional support in CKD patients with a BMI <
20 kg/m?, body weight loss >10% over the previous 6
months, s-albumin < 3.5 g/dL, and s-prealbumin < 30
mg/dL. EN by tube feeding (nasogastric or nasojejunal
tube), or for long-term ostomy [percutaneous endos-
copic gastrostomy (PEG) or percutaneous endoscopic
jejunostomy (PEJ)], are preferred to intravenous nutri-
tional support. Nasojejunal tube feeding is recom-
mended in patients with gastroparesis or in those who
are non-responsive to prokinetic drugs®. PEG or PEJ is
indicated in PEW or cachectics patients who do not
respond to conventional therapy for a period of more
than 4 weeks®?. Even though the use of specific renal-
disease formulas is preferred, standard formulas whose
compositions are adapted to the nutritional require-
ment of the patient, can also be used”. Oligomeric
formulas containing partially digested proteins are
indicated when dyspepsia and/or malabsorption are
involved.

However, when EN cannot meet individual nutri-
tional requirements, or it is contraindicated —due to GI
dysfunction or other pathological conditions (peri-
tonitis, intestinal obstruction, ileus, GI ischemia, or
enterocutaneous fistulas)—, total parenteral nutrition
(TPN) by a central or peripheral vascular access is
recommended to allow the digestive tract to recover
from the effects of the concomitant condition.

Fourth step of Nutrition Care Process:
Nutrition Monitoring and Evaluation

The purpose of monitoring and evaluation is to
determine the degree to which progress is being
achieved”. It requires and active commitment to
measuring and registering the appropriate outcome
indicators relevant to the nutritional diagnosis’ signs
and symtoms. The re-evaluation of outcomes may also
involve additional data collection in order to explore
why the nutritional changes have not occurred as
expected. Systematic use of these process provides
consistency in the practice, adds value and demons-
trates effectiveness of nutritional care.

Future adjuctive therapies
Combinations of new and promising therapeutic

strategies including the use of appetite stimulants,
growth hormone (GH), ghrelin agonist, melacortin-4

Nutritional care process in hemodialysis
patients
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receptors (MC4-R) antagonists, anabolic steroids and
anti-inflammatory drugs (steroids, pentoxifylline,
statins, ACE inhibitors and anticytokine antibodies) are
under clinical evaluation. These therapies are based on
several studies®'®!"” which are briefly commented on.
Physical exercise activates peroxisome proliferator-
activated receptor-gamma (PPAR-y) and increases
insulin-like growth factor type 1 (IGF-1), insulin sensi-
tivity, and protein synthesis'®*'*. Omega-3 fatty acids
can stimulate PPAR-y by decreasing muscle tissue
inflammation'®. Fish oil supplementation potentiates
the effect of exercise'®” and decreases the inflammatory
response to the HD procedure!®!®. Appetite stimulants
(hydralazine sulfate, metoclopramide, prednisolone,
megestrol acetate) may also improve nutritional status.
Pentoxifylline with or without ONS combination
showed a significant improvement in s-albumin
concentrations®'. Emerging therapeutic strategies with
some effective results as thalidomide, COX-2
inhibitors, proteosome inhibitors and anti-myostatin
peptibody are still under clinical evaluation. Recombi-
nant human growth hormone (thGH) and IGF-1
improved protein synthesis in dialysis patients partici-
pating in pilot studies with pentoxifylline'!%. Gari-
botto et al.'” showed significant improvement in net
muscle protein balance over a 6-week administration
of 50 pug rhGH in cachectic HD patients. Uremia
produces peripheral resistance to anabolic hormones
(GH, insulin, IGF-I) and their administration has been
shown to improve whole-body protein homeostasis.
Ghrelin or its analogs may constitute an orexigen thera-
peutic strategy in CKD patients. In two subsequent
studies''®!'"" subcutaneous ghrelin injection achieved in
short-intermediate term induced a sustained positive
change in anorexic dialysis patients. Nonetheless,
ghrelin infusion induces lipolysis and insulin resis-
tance independently of GH and cortisol"?. Further
studies are needed to evaluate the adverse side effects
and the long-term efficacy of ghrelin in improving
appetite and nutritional status. Recently, oral adminis-
tration of active MC4-R antagonists has been proposed
as a promising candidate for the treatment of anorexia
and involuntary weight loss in PEW/cachectic patients.
In a mouse model of uremic cachexia, Cheung et al.'"?
demonstrated that intraperitoneal administration of
NBI-12i (a MC4-R antagonists) stimulated food intake
and increased lean body mass and fat mass in treated
uremic mice. However, to date, reports of the effects of
MCR4-R antagonists have not been presented in
human studies. Antioxidant and anti-inflammatory
nutrients as omega-3 fatty acids, gamma-tocopherol
and phytoestrogens and physical exercise have been
proposed. Cholecalciferol', gamma-tocopherol and
docohexanoic acid'” induced inflammation decrease in
HD patients. In addition, nandrolone decanoate in
association with exercise increases lean body mass,
quadriceps muscle, and knee extensor muscle
strength"'®!"”. The combination of aminoacids supple-
ment has been tested. The mixture of hydroxyl-methyl-

butyrate, arginine and glutamine was shown to be
effective in increasing fat-free mass of middle-aged
and elderly patients with advanced-stage cancer'® and
in younger subjects with AIDS-associated wasting''*!2°,
The potential benefit of these therapies merits further
research. Randomized controlled and large cohort
studies are needed to determine the multimodal benefi-
cial effects and clinical outcome of these promising
therapeutic strategies.

Conclusions and future remarks

This article has reviewed some issues with regard to
NCP (assessment, diagnosis, intervention and moni-
toring) as well as novel adjunctive therapies to be
applied in HD patients. Lastly, clinical research for the
prevention and treatment of malnutrition/PEW/
cachexia has been conducted. There is controversy on
the development of malnutrition or other conditions
such as inflammation or comorbidity related to PEW or
cachexia. However, there seems to be less disagreement
concerning the consistent association of nutritional
status with poor outcomes in dialysis patients.
PEW/cachexia is a predictable event in many HD
patients, readily diagnosed by assessment of body
weight, change in appetite, low albumin and a concomi-
tant increase in bioinflammatory markers. At the onset
and throughout the course of illness, HD patients should
have access to a nutrition team, to take part in a rehabili-
tation program tailor-made to their needs and consider
the use of specific nutritional support and pharmaco-
logic interventions. As a compromised nutritional status
is still a common feature of HD patients, the above
simple assessments should form a consistent part of the
clinical procedure to diagnoses and treatment as early as
possible in order to improve survival and positively
affect patients’quality. Furthermore, studies on nutri-
tional status should also incorporate the beneficial role
of tailored exercise programs. Novel and complemen-
tary therapies such as oral active MC4-R antagonist and
proteosome inhibitors may be promising candidates for
attenuating disease-associated anorexia and muscle
wasting of PEW/cachectics patients. Further studies
with nutrients and compounds as hydroxyl-methyl-
butyrate and branched chain amino acids with a parti-
cular role in protein synthesis should be conducted.
From all the epidemiological data analyzed, nutrition
support as a unimodal therapy was not completely able
to reverse mild PEW and cachexia. Thus, further
holistic nutrition-dialysis approaches are required.
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Esparia.

Resumen

En el tratamiento nutricional de los pacientes con dis-
fagia y/o ancianos debemos realizar un abordaje multi-
disciplinar, y una herramienta de trabajo es la modifica-
cion de la textura de los alimentos. Los pacientes con
disfagia y con necesidades de una dieta modificada de tex-
tura, en general no tienen unos requerimientos de calo-
rias y nutrientes diferentes de los que presentan las perso-
nas de su misma edad y sexo, salvo que coexista alguna
condicion o enfermedad. En todos ellos se debe individua-
lizar su textura en funcion del paciente y del momento
evolutivo de su enfermedad. EL uso de dietas modificadas
de textura sin individualizar, conlleva una clara disminu-
cién de la ingesta caldrica y proteica, asi como potenciales
alteraciones nutricionales. Estos pacientes por sus carac-
teristicas pueden tener otras patologias asociadas que
obligarian a realizar modificaciones especiales, como es el
caso de la diabetes mellitus, hipertension arterial, osteo-
porosis y estrefiimiento. En ocasiones es necesario utilizar
diferentes productos artificiales para alcanzar las textu-
ras deseadas, asi como platos ya precocinados.

(Nutr Hosp. 2014;29:751-759)
DOI:10.3305/nh.2014.29.4.7003

Palabras clave: Anciano. Dieta modificada de textura. Disfagia.

Introduccion

La disfagia se ha convertido en un problema clinico
importante, teniendo en cuenta la esperanza de vida de
nuestra poblacién y las repercusiones nutricionales que
genera este problema. El proceso fundamental que sub-
yace tras la disfagia es la alteracién de la deglucién. La
deglucién es un proceso complejo que presenta tres fa-
ses: fase oral de preparacion, fase faringea y fase eso-
fdgica, pudiendo suceder las alteraciones de la disfagia
en cualquiera de las tres fases. La principal causa de
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MODIFIED TEXTURE DIET AND USEFUL
IN PATIENTS WITH NUTRITIONAL RISK

Abstract

In the nutritional management of patients with dys-
phagia and/or elderly must make a multidisciplinary
approach and a main tool is changing the texture of food.
Patients with dysphagia, who need a texture modified diet,
generally do not have a calorie and nutrient requirements
different from those exhibited by people of the same age
and sex, unless a condition or disease coexist. In these
patients, Texture of foods should be individualized accor-
ding to the patient and the time course of their disease. The
use of texture modified diets without specifying produces a
clear decrease in caloric and protein intakes and nutri-
tional disorders. These patients may have other characte-
ristics associated diseases, which would require special
modification, as in the case of diabetes mellitus, hyperten-
sion, osteoporosis and constipation. Sometimes it is ne-
cessary to use artificial products to achieve different
desired textures and precooked dishes, too.

(Nutr Hosp. 2014;29:751-759)

DOI:10.3305/nh.2014.29.4.7003
Key words: Elderly patient. Texture modified diet. Dysphagia.

disfagia son los problemas neurolégicos secundarios a
diversas patologias neurodegenerativas, produciendo
un circulo vicioso de desnutricidon-disfagia, que empe-
ora claramente la calidad de vida aumentando la morbi-
lidad y mortalidad de estos pacientes (fig. 1).

El problema de la disfagia aparece hasta en un 15%
de los pacientes hospitalizados, un 30% de los pacien-
tes ingresados en centros especiales de rehabilitacién y
un 40% en centros geridtricos'. Esta variabilidad en la
prevalencia se debe en parte a que la disfagia no es una
enfermedad, sino un sintoma que puede aparecer en di-
versas situaciones como accidentes cerebrovasculares,
tumores de cabeza y cuello, cirugia del tracto aéreo-di-
gestivo superior y patologia neurolégica degenerativa,
y una gran cantidad de patologias orgénicas y funcio-
nales?*, siendo en muchas ocasiones infra diagnostica-
das. Ante cualquier paciente ambulatorio de nuestras
consultas o institucionalizado debemos pensar que las
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Fig. 1.—Relacion entre dis-
fagia 'y malnutricion.

patologias cerebrales pueden presentar disfagias afec-
tando la fase oral de la deglucién, mientras la fase eso-
fagica estd afectada por patologia local (tabla I).

Dieta de textura modificada como primera
aproximacion terapeutica al problema

En el tratamiento de estos pacientes debemos reali-
zar un abordaje multidisciplinar, la interaccién de los
diferentes profesionales en este modelo de actuacién
puede observarse en la figura 2, y una herramienta de
trabajo fundamental es la modificacién de la textura de
los alimentos.

Los pacientes con disfagia y con necesidades de una
dieta modificada de textura, en general no tienen unos
requerimientos de calorias y nutrientes diferentes de los
que presentan las personas de su misma edad y sexo,
salvo que coexista alguna condicién o enfermedad (ej.
dlceras de presion, infecciones, diabetes mal controla-
da) que los modifiquen. No obstante, ademds de la mo-

Tabla I
Patologias y alteracion de la deglucion

Fase de ladeglucion  Disfagia

Fase esofagica Tumores de cabeza y cuello, trau-
matismos en extremidades superio-
res y raiz del cuello.

Fase faringea Accidentes cerebrovasculares, es-
clerosis multiple, hipoxia cerebral,
esclerosis lateral amiatréfica.

Fase oral Patologfa neuromuscular que afecta
la sensibilidad o motilidad de los
musculares relacionados con la de-
glucién.

dificacién de la textura del menu, debemos de facilitar-
les una serie de recomendaciones higiénico dietéticas
que favoreceran su situacién nutricional y disminuirdn
potenciales complicaciones secundarias a su disfagia:

— Comer sentado con la barbilla inclinada hacia
abajo y si hay paralisis facial dar la comida por el
lado no afectado.

— Mantenerse en posicidn incorporada para evitar
aspiraciones.

— Mantener la habitacién iluminada y que el pacien-
te tenga compaiiia en todo momento durante las
comidas.

— Realizar comidas frecuentes, muy energéticas y
poco abundantes.

— No mezclar diferentes consistencias de alimentos

— En caso de hipertensién se evitard la sal, las con-
servas, la charcuteria, las sopas de sobre, el agua
con gas, etc.

— Beber dos litros de liquido al dia. Si existe dificul-
tad para tragar puede hacer uso de espesantes.

— Incluir la maxima variacién de alimentos para evi-
tar déficits nutricionales.

— Mantener una buena higiene bucal.

En los pacientes con afectacion de la deglucion de-
bemos explorar siempre la posibilidad de nutricién
oral, realizando una nutricién en fases sucesivas modi-
ficando la textura de los mends. Es necesario tener en
cuenta que algunos alimentos pueden causar atragan-
tamiento: alimentos fibrosos, pieles de frutas y verdu-
ras, frutos secos y granos duros, cereales que no pueden
ser ablandados y mezclados con leche, alimentos cru-
jientes, o alimentos de textura dura. Este tipo de ali-
mentos deben ser evitados en los pacientes con disfa-
gia. Los pacientes con disfagia deben recibir dietas con
modificacién de la textura de una manera gradual, a
grandes rasgos podriamos dividir esta transicion en las
siguientes fases:
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Fig. 2.—Manejo multidiscipli-
nar del paciente con disfagia.

e Una primera fase donde se administran purés es-
pesos, no se permite liquidos incluida el agua.

* Una segunda fase donde se permiten los purés mas
claros con algunas bebidas pero sin permitir el agua.

e La tercera fase, se incluye en los purés anteriores
por ejemplo huevos en cualquiera de los estilos,
pescados cocidos y vegetales.

e La cuarta fase, permite la ingesta de cualquier li-
quido y alimentos s6lidos, exceptuando aquellos
que son granulados (maiz, arroz, etc)

e La quinta fase, se intenta administrar una dieta
normal.

La velocidad de transicidn entre estas fases es muy
variable, dependiendo de cada paciente y de su patolo-
gia de base. En algunos pacientes es imposible alcanzar
finalmente una dieta oral normal completa, o incluso
dentro del grupo de pacientes que pueden alcanzar exi-
tosamente la fase final, puede que los requerimientos
energéticos y proteicos con dietas naturales modifica-
das de textura, sean dificiles de conseguir, por ello pue-
de ser necesaria la utilizacién de productos artificiales.

En caso de presentar alguna dificultad para la inges-
ta normal, y siempre que el riesgo de broncoaspiracion
sea minimo, estara indicado realizar modificaciones en
la textura de la dieta para facilitar la alimentacién de es-
tos pacientes. En la disfagia para s6lidos es necesario
realizar una dieta triturada (“tirmix’’) de consistencia
mads o menos fina. En los casos en los que la disfagia

sea para liquidos, deberemos espesar éstos con produc-
tos artificiales (médulos de espesante) (tabla IT) o con
medidas caseras (gelatina, féculas, papillas de cereales,
puré de patata en polvo). El espesante debe afiadirse en
pequefias cantidades, esperar al menos 5-10 minutos
para valorar la consistencia alcanzada, e incrementarse
progresivamente hasta conseguir la textura buscada.
Esta textura puede variar, desde consistencia néctar
(aproximadamente 2 cucharadas para 200 ml de liqui-
do) hasta pudding (aproximadamente 4 cucharadas pa-
ra 200 ml). Debemos tener en cuenta que en un pacien-
te con disfagia, es mas facil que tolere la ingesta de
liquidos espesos (con viscosidad aumentada; el pro-
ducto deja una capa en un vaso vacio, por ejemplo; le-
che entera, zumos, liquidos cremosos.) que los liquidos
finos (fluidos como el agua, por ejemplo; agua, té, café,
bebidas alcohdlicas). Si el paciente no es capaz de tole-
rar este tipo de textura, podremos conseguir texturas ar-
tificiales con los espesantes comentados previamente
(tabla IT). Estas texturas son fundamentalmente tres:

— Textura néctar: los liquidos pueden beberse en
una taza, o con ayuda de una pajita.

— Textura miel: los liquidos se pueden beber en una
taza, pero no con una pajita.

— Textura pudding: deben tomarse con una cuchara.

Desde un punto de vista cuantitativo, esta textura
puede ser medida en términos de viscosidad en centi-

Menti de textura modificada y su utilidad
en pacientes con situaciones de riesgo
nutricional
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Tabla II
Modulos de espesantes en el mercado espaiiol

Nombre Formato Ingredientes Informacion nutricional 100 g
Espesante NM Sobres 6,5 g Almidén de maiz 368cal, 2 g proteinas, 90,8 g HC, 60 mg grasas
Botes 300 g
Multi-thick Bote 250 g Almidén de maiz 366cal, 0,38 g protefnas, 90,9 g HC, 0,11 g grasa
Nutilis Bote225 g - 333 cal, proteinas -, 82,8 g HC, grasa -
Sobres 9 g
Resource espesante Bote 227 g - 356 cal, proteinas-, 89 HC, grasas -
Sobre 6,4 g
Resource espesante sabor naranja Bote 400 g - 369 cal, protefnas 0,2 g, 91,8 g HC, grasas 0,1 g, fibra 0,2 g
Vegenat Med espesante Bote 227 g Almidén modificado 368 cal, protefnas 0,13 g,92 g HC, grasa -
Sobres 9 g
Vegenat Med espesante instant Bote450 g Almidén modificado 358 cal, protefnas 0,67 g, 88,8 HC, grasas -
Thick & Easy Bote225 g Almidén maiz 373 cal, 0,4 g proteinas, 92,6 g HC, grasas -
Sobres 9 g
Nutavant Bote 250 g Almidén maiz 344 cal, proteinas 85 g HC, grasas -

HC: hidratos de carbono.

poises (cp). Los rangos de las diferentes texturas en los
liquidos serfan; liquidos finos (1-50 cP), néctar 51-350
cP, miel 351-1750 cP y pudding >1750 cP.

En estos ultimos afios se ha desarrollado el campo de
las dietas modificadas de textura comerciales, asi como
modulos y preparados artificiales con el fin de mejorar
la intervencién nutricional en este tipo de pacientes y
transitar de una manera adecuada por todas las fases
por las que puede trascurrir los problemas de deglucion
de cada paciente. Tienen como ventaja que no precisan
de elaboracién adicional por parte de las familias y/o
cuidadores de los pacientes, su seguridad microbiol6-
gica y que garantizan el aporte de macro y micronu-
trientes. A modo de resumen en el mercado dispone-
mos de los siguientes tipos de productos artificiales:

— Espesantes en polvo, para agregar a los liquidos y
alimentos (tabla II).

— Bebidas de textura espesada, denominadas agua
gelificada (tabla III).

— Suplementos nutricionales con textura pudding
(tablaIV).

— Preparados artificiales para reconstituir con la tex-
tura deseada, la variedad es importante, existien-
do sabores salados y platos dulces (Nestle Health
Care®y Vegenat®), en forma de platos principales
o en forma de cereales, compotas, puddings, para
desayunos, meriendas y postres (tabla V).

— Mentis elaborados con productos naturales pasteuri-
zados y listos para tomar (Campofrio®) (tabla V).

Teniendo en cuentas esta diversidad de productos
que tenemos en el mercado para trabajar las dietas mo-
dificadas de textura, debemos buscar en ellos una serie
de propiedades:

1) Espesar de manera que sea sencilla de preparar.

2) Lograr en el plato una textura uniforme, sin la pre-
sencia de grumos que alteren la palatabilidad y la
tolerancia del alimento que se desea modificar

3) Posibilidad de utilizacién de los productos a dife-
rentes temperaturas y que permanezcan estables
en el tiempo en todas sus caracteristicas organo-
Iépticas.

Por dltimo antes de pasar al siguiente apartado, pode-
mos subrayar la importancia de este tipo de dietas modi-
ficadas de la textura, ya que el uso sistematico de los su-
plementos orales convencionales en pacientes que han
sufrido un accidente cerebrovascular no aporta benefi-
cio, como se ha demostrado en el estudio FOOD?, de-
biéndose reservarse solo para aquellos pacientes mal-
nutridos al ingreso o cuyo estado nutricional se
deteriora durante el mismo.

Experiencia clinica con dietas modificadas
de textura

Partiendo del marco tedrico previo, podemos encon-
trar en la literatura diferentes trabajos que muestran los

754 Nutr Hosp. 2014;29(4):751-759

Daniel A. de Luis y cols.



Tabla III
Aguas gelificadas en el mercado espariol

Nombre Presentacion Sabores Kcal HC PRO LIP
RESOURCE Agua gelificada  Tarrinas 125 g Manzanay Pera 32 7,2 0 0
Menta
Limé6n
Frutos del Bosque
Melocotén
Sin aziicar:
Granada 4 0,2 0 0
Naranja
Pomelo
Grosella
Tonus Line Tarrinas 125 g Granadina 2 0,5 0,3 0
Limoén 20 4,7 0,3 0
Albaricoque 12 3 0.4 0
Vegenat-3 Agua gelificada Tarrinas 125 g Limén 19 4,7 0 0
Naranja
RESOURCE Gelificante Cajade 6 estuches 320g  Fresa 360 35,5 54,6 0,02
Limén 360 38 52,1 008
Naranja 360 37,5 52,1 0,08
HC: hidratos de carbono; PRO: Proteinas; LIP: Lipidos.
Informacién nutricional por 100 g.
Tabla IV

Suplementos con textura crema en el mercado espariiol

Nombre Formato Sabores Informacion nutricional por envase

Dietgrif pudding Tarrina 125 g Vainilla, caramelo, praliné, chocolate 150 cal, 11,25 g proteinas, 18,7 g HC, 3,34 grasas
Fortimel crema Tarrina 125 ¢ Vainilla, chocolate, frutas del bosque 160 cal, 9,5 g proteinas, 19,2 g HC, 5 g grasas
Resource crema Tarrina 125 g Vainilla, Frutas del Bosque 213 cal, 12,5 proteinas, 20 g HC, 9,19 g grasas
Resource DB Crema Tarrina 125 g Vainilla, Café 175 cal, 11 g proteinas, 17,2 g HC, 6 g grasas
Fresubin Creme Tarrinasde 125 ¢ Vainilla, Capuchino 180 cal, 10 g proteinas, 19 g HC, 7,2 g grasas
Ensure Plus creme Tarrina 125 g Chocolate, vainilla 135 cal, 5,7 g protefnas, 18,4 g HC, 4,5 grasas

HC: hidratos de carbono.

beneficios de las dietas modificadas de textura tanto en
pacientes con disfagia como en pacientes ancianos.
Nuestro grupo ha realizado diversos trabajos con estas
dietas evaluando diferentes aspectos. En un primer tra-
bajo se valord un postre para reconstituir con agua’,
presentando una aceptacion elevada por parte del pa-
ciente en cuanto a las diferentes caracteristicas organo-
Iépticas del producto como olor, sabor color y sobre to-
do textura.

En otro trabajo comparamos en un grupo de pacien-
tes con disfagia una dieta triturada convencional frente
auna dieta triturada liofilizada preparada para reconsti-
tuir, esta dltima obtuvo mayores puntuaciones en todas

las caracteristicas organolépticas evaluadas, sobresa-
liendo la textura®. También tenemos que sefialar que la
utilidad de dietas trituradas se han evaluado en diferen-
tes dmbitos; tanto hospitalario y ambulatorio. En pa-
cientes institucionalizados® se han comparado platos
modificados de textura con alimentos naturales frente a
platos modificados de textura con alimentos deshidra-
tados. Como resultado principal, los platos con alimen-
tos deshidratados (ternera al vapor y merluza con zana-
horia) frente a los platos naturales (ternera al vapor y
puré de legumbre) presentaron mayor aceptacion en los
pacientes en las cuatro variables analizadas (olor, co-
lor, sabor y textura) .

Menti de textura modificada y su utilidad
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Preparados con textura modifcada en el mercado espariol

Tabla V

Nombre Presentacion Sabores Kcal HC PRO LIP
CAMPOFRIO Cremas “Cr” Barquetas 2.500 g Cr.de Calabacin 70-90 6,5-9 >0,9 <42
3 barquetas por caja Cr. de Champifion 70-90 5,8-85 >09 <51
Cr.de Espdrragos 70-90 6,5-9 >0,8 <42
Cr. de Zanahorias 60-70 55-6,5 >0,6 <41
Cr. de Puerros 60-70 6,5-8 >0,8 <4
Cr. de Calabaza 70-90 6,59 >09 <42
Cr. de Verduras 70-90 6,5-8,5 >0,1 <41
CAMPOEFRIO Purés Barquetas 2.500 g Pollo, zanahoria, judfas y patatas 100-120 9-10 >6 <46
3 barquetas por caja Cerdo, lentejas y verduras 90-100 9-10 >6 <35
Ternera, verduras y arroz 100-120 9,5-11 >0 <48
Cerdo y verduras 100-120 9-10 >6 <5
Ternera, garbanzos y verduras 100-130 90-11,5 >6 <5
Merluza y verduras 80-110 9-10 >6 <46
Pollo, arroz y verduras 100-130 8,5-10 >6 <52
Pescado blanco, calabacin, zanahoria y patatas 80-110 8-9 >6 <32
Pavo, zanahorias, calabacfn y patata 100-130 9,5-11 >6 <55
Huevo, calabactn y patatas 70-100 56 >6 <42
Pollo, Judias verdes y patatas 100-130 10-11 >6 <42
Pescado, judfas verdes y patatas 90-110 10-11 >6 <35
Terneray verduras 100-130 9,5-11 >6 <47
Huevo, zanahorias y patatas 90-120 6-7 >6 <43
Pescado blanco, zanahorias y arroz 70-100 9-10 >6 <22
VEGENAT-3 Plus Cajade6 Garbanzos 433 38 33 16
estuches 900 g Huevo con verduras 430 39 33 15
Lentejas 418 38 33 14
Marmitako 425 39 325 143
Patata con verduras 433 39 33 15
Pescado con vegetales 434 40 32 15
Pollo con arroz y zananhoria 429 38 32 15
Jamén 432 49 322 14,1
Merluza 429 41 33 14
Pavo con champifiones 439 42 33 15
Pollo al curry 434 40 32 15
Pollo 438 41 33 15
Ternera Bolognesa 424 38,9 31,1 14,7
Ternera 434 41 32 15
VEGENAT-3 Puré de frutas Tarrina 100 g Manzana 53 12 0,30 0
Pera 55 122 0,50 0
Manzana y Albaricoque 53 12 0,35 0,01
Manzana y Ciruela 53 12 0,37 0
BIO VEGENAT-3 Tarrina 100 g Manzana 56,3 12 0,5 0,7
Crema de frutas ecolégica
VEGENAT-3 cereales Caja4estuches 1.000 g Cereales 361 75 9,1 2
Caja3estuches 750 g Cereales con miel 387 82 9,6 2
Cereales con cacao 378 7 10 23
Multifrutas 392 82 9,5 22
Crema de arroz 380 81 9,1 22
Crema de arroz con manzana 392 81 9 22
RESOURCE Buenas noches instant ~ Caja de 6 estuches 500 g Cereales 434 56,4 24 12
RESOURCE Cereal instant Cajade 6 estuches 600 g § cereales con miel 378 81,3 8,8 1,2
Sobres 30g Multifrutas 367 79.8 8 1,1
Crema de arroz 371 81,6 8 L1
Cereales con cacao 355 66,7 11 1,8
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Tabla V (cont.)

Preparados con textura modifcada en el mercado espariol

Nombre Presentacion Sabores Kcal HC PRO LIP
RESOURCE CF Sobres 32,5 ¢ Vainilla 465 50 15 23
Chocolate
Neutro
RESOURCE Cajade 6 estuches 700 g Manzana y pera 363 86,4 0,6 0,5
Compota de frutas instant Melocoton, pldtano y manzana 363 86,4 L1 03
RESOURCE Flan de frutas Cajade 12 packs Tarrinas 100 g Manzana y vainilla 104 21 03 2,1
RESOURCE Puré Tarros 300 g Ternera jardinera 103 122 5 35
Latas 1.500 g Pollo, pasta y champifiones 102 122 5 35
Pavo, arroz y zanahorias 102 122 5 35
Atiny verduras
Merluza con bechamel 102 12,2 5 35
Panaché de verduras 105 122 5 35
Lomo con patatas 102 122 5 35
Polloy verduras 103 12,2 5 35
Jamon y ternera con guisantes 103 122 5 35
RESOURCE Puré de frutas Tarrinas 100 g Manzana 62 12,9 0,4 0,6
Pera 74 15,5 0,6 04
Macedonia 69 149 0,5 0,5
Melocotén y manzana 60 12,6 0,6 0.4
Fresa y manzana 62 13 0,6 0,5
Ciruelay manzana 93 20 12 0,6
RESOURCE Puré de frutas Tarros 130 g Ciruela 140 31 13 0,3
RESOURCE Puré instant Estuche 350 g Pescado-verduras 438-457 34-42 30 18

Ternera jardinera
Buey-guisantes
Pollo-Zanahorias
Huevos provenzal
Pavo-champifién
Jamén-verduras
Panache de verduras
Marisco y pescado-verduras
Arroz-tomate
Guisantes estofados
Lentejas-verduras
Puerros

HC: hidratos de carbono; PRO: Proteinas; LIP: Lipidos.

Informacion nutricional por 100 g.

En pacientes ambulatorios, la confeccién de una dieta
modificada de textura a demanda del paciente permitié
no solo mejorar el peso, masa magra y masa grasa, sino
que también aumentaron los marcadores bioquimicos y
la calidad de vida de estos pacientes'. Este tltimo punto
tiene una gran importancia, ya que habitualmente cuan-
do trabajamos en el 4mbito de la dietoterapia nos fijamos
como objetivos, los nutricionales, no obstante ya hemos
comentado que en este grupo de pacientes es también
importante la hidratacion, y no debemos olvidarnos de la
calidad de vida. La calidad de vida puede definirse como
la evaluacion del paciente y la satisfaccion con su nivel
actual de funcionamiento en comparacién con lo que se

percibe como posible. En algunos estudios, el bajo indi-
ce de masa corporal, se ha demostrado que influyen ne-
gativamente en la calidad de vida en los adultos. Nuestro
grupo realizé un estudio para describir la influencia del
estado nutricional y la ingesta oral sobre la calidad de vi-
da en pacientes ancianos con disfagia'. El estudio mos-
tré una correlacién positiva entre los siguientes pardme-
tros y el cuestionario de calidad de vida SF 36; la ingesta
de hidratos de carbono, ingesta de proteinas, y la ingesta
de calorias, no mostrando una correlacion significativa
entre los pardmetros antropométricos y bioquimicos con
la puntuacién del test de calidad de vida SF 36. Por otra
parte en estos pacientes, su ingesta dietética mostré un
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bajo aporte de algunas vitaminas, minerales y asi como
del consumo de energia, probablemente en relacion a
una mala adaptacion de la textura de la dieta a las necesi-
dades reales de cada paciente.

En el paciente anciano fragil también la modifica-
cién de la textura de la dieta ha evidenciado benefi-
cios'!, en una muestra de pacientes ancianos se ha de-
mostrado que tras la introduccién de una dieta
modificada de textura reconstituida por los pacientes se
producia una mejoria de pardmetros antropométricos,
bioquimicos, asi como de la calidad de vida. Por otra
parte la valoracion de este tipo de dietas por los pacien-
tes ancianos es buena o muy buena, como se demuestra
en un estudio piloto™.

Es necesario tener en cuenta que los pacientes ancia-
nos institucionalizados con problemas de la deglucién
en muchas ocasiones reciben, segin el cédigo de dietas
del Centro, una dieta modificada de textura con la pre-
suncién de que esa indicacién mejorard la ingesta. Esto
se ha observado que no es asi, como se demuestra en el
estudio de Wright y cols.”, en el cual la ingesta calérica y
la ingesta proteica en una muestra de ancianos es el 30%
inferior en los pacientes que reciben una dieta modifica-
da de textura sin recibir ningin asesoramiento nutricio-
nal que en aquellos que reciben una dieta convencional.
De este trabajo podemos extraer dos conclusiones; en
primer lugar que un paciente con alteracioén de la deglu-
cién debe recibir valoracién y asesoramiento nutricional
por personal cualificado y en segundo lugar, las dietas
modificadas de textura con alimentos naturales pueden
ser deficitarias en calorias y nutrientes. Esta disminucién
de la ingesta en pacientes institucionalizados también ha
sido demostrada por Bannerman y cols.", en un colecti-
vo de ancianos, en este caso se evidencio no solo una dis-
minucién de la ingesta caldrica y proteica sino también
una disminucién de la ingesta de liquidos. Incluso en el
trabajo de Taniguchi y cols.” se demostré una relacion
entre el seguimiento de una dieta modificada de textura
no individualizada ni modificada a lo largo de un afio
con un empeoramiento del estado de salud del anciano
en el momento del alta de una residencia geridtrica. Por
todo lo previamente expuesto se han realizado estudios
de intervencién en este campo, por ejemplo el estudio de
Massoulard y cols.!* demuestra que al personalizar la
textura de la dieta modificada en un colectivo de ancia-
nos institucionalizados, el aporte calérico y de macronu-
trientes es similar que en los pacientes que no precisan
modificacién de la textura. Incluso en los pacientes que
no reciben una dieta exclusivamente triturada ni solo
picada, sino una dieta mixta con diferentes texturas, la
ingesta de macronutrientes por parte del paciente es su-
perior. También en disefios de ensayo clinico randomi-
zado", se ha demostrado que administrando una dieta
modificada de textura especificamente disefiada frente a
una dieta convencional, los resultados en peso, ingesta y
pardmetros bioquimicos son superiores con esta dieta
modificada.

Como podemos observar en la literatura previamen-
te mencionada, la inercia en la prescripcion de dietas

modificadas de textura en los pacientes institucionali-
zados, en el contexto de un cédigo de dietas hospitala-
rio cerrado, puede tener consecuencias negativas en la
situacién nutricional y clinica de nuestros pacientes.
Otro de los problemas que nos podemos encontrar a la
hora de revisar la literatura es la heterogeneidad en la
definicién de dietas modificadas de textura, por ello se
estdn realizando estudios'® en los cuales se combinan
pardametros reolégicos y sensoriales para definir de ma-
nera objetiva y cuantitativa la textura de los alimentos,
clasificdndolos en patés, timbales, gelatinas, fluidos de
baja viscosidad y fluidos de alta viscosidad.

Aspectos especiales de la dieta modificada
de textura segin patologias asociadas

Por dltimo revisando las recomendaciones dietéticas
del paciente que requiere una dieta modificada de tex-
tura, podemos sefialar los siguientes puntos adicionales
en funcion de diferentes procesos asociados y situacio-
nes fisiolégicas:

— Ademas de adaptar la dieta con respecto a la textu-
ra necesaria, es necesario adaptar la dieta en fun-
cioén de patologias acompafiantes que puede tener
el paciente, sefialando como mas importantes; hi-
pertension arterial, dislipemias y diabetes melli-
tus®. Las dietas de estos pacientes deben ser atrac-
tivas desde el punto de vista organoléptico (olor,
sabor y color), siendo muy importante la presenta-
cion de los platos y su puesta en escena.

— Debemos valorar la dieta no solo en funcién de los
aportes energético-proteicos y de su seguridad
frente al riesgo de disfagia. Si no que también es
importante el aporte de liquidos, que debe ser sufi-
ciente para evitar la deshidratacién, precisando un
total de 2-2,5 litros al dia.

— Si existen especificamente disfagia a liquidos, es
necesario afiadir al agua y caldos un espesante en
polvo (tabla II). Algunos pacientes, no toleran
adecuadamente el agua con este tipo de espesan-
tes, pudiéndose utilizar espesantes saborizados
(naranja, limén, café) o incluso agua gelificada.

— En estas situaciones de disfagia a liquidos, la le-
che, puede ser espesada con galletas o cereales en
polvo que puedan disolverse de manera homogé-
nea, de este modo podra ser consumida con mayor
seguridad aportando unos 100 mg de calcio por
cada 100 ml, siendo los requerimientos de calcio
en ancianos superiores a los 1.000 mg al dia y pre-
sentando la osteoporosis una elevada prevalencia.

— En los ancianos con alteraciones en la denticion,
se deben preparar los alimentos sélidos para que
alcancen una consistencia blanda, con una textura
uniforme que permitan una facil masticacién. Las
salsas que acompaiian a estos alimentos deben ser
espesas, de este modo facilita que pueda ser de-
glutiod facilmente. Para la preparacién de los ali-
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mentos, éstos deben ser bien limpiados de partes
fibrosas o duras. Ademas se debe evitar la mezcla
de alimentos de diferentes texturas en el mismo
plato, como por ejemplo una sopa caldosa con fi-
deos o estrellitas.

— Se puede utilizar una forma natural de aumentar la
textura de los platos, al emplear alimentos que
ayudan a espesar una comida, como harinas, hue-
vos, patata. Su presencia en los purés no solo mo-
difican la textura, sino que también aumenta su
valor nutricional.

— Estos pacientes, debido a su inmovilidad, suelen
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Hiperuricemia y gota: el papel de la dieta
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Resumen

Desde la antigiiedad se ha relacionado a la gota con los
excesos en el comer y en el beber; sin embargo, ha sido en
la dltima década cuando se ha llegado a un mayor conoci-
miento sobre los factores dietéticos asociados con el desa-
rrollo de hiperuricemia y gota. La obesidad, el abuso en la
ingesta de carnes y las bebidas alcohoélicas ya eran vistos
como culpables desde la antigiiedad. Las legumbres y las
verduras ricas en purinas han sido exculpadas tras los es-
tudios. Se han descrito nuevos factores de riesgo, no reco-
nocidos anteriormente, como la fructosa y las bebidas
edulcoradas. Finalmente, también se han descrito facto-
res protectores, como los lacteos desnatados. La gota se
caracteriza no sélo por el aumento del acido trico, even-
tuales episodios de artritis y el dafio crénico articular, si-
no también por su asociacién con diversas comorbilida-
des y con el aumento del riesgo cardiovascular. La
adopcion de habitos dietéticos mas sanos puede contri-
buir a un mejor control de la uricemia y también a una re-
duccion de las enfermedades asociadas. Se recogen las
recomendaciones practicas mas habituales segiin los co-
nocimientos actuales y siguiendo los consejos de las prin-
cipales guias de tratamiento. Son necesarios mas estudios
sobre la eficacia real en la practica clinica de la adopcion
de unas y otras medidas dietéticas en el tratamiento y evo-
lucion de los pacientes con hiperuricemia y gota.

(Nutr Hosp. 2014;29:760-770)
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Introduccion

La gota es una enfermedad articular conocida desde
la antigiiedad y, ya desde entonces, relacionada con los
excesos con la comida y con las bebidas alcohdlicas'.
Sin embargo, la asociacién entre el dcido trico (AU) y
la gota no se comprobé hasta 1848, cuando Alfred B
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HYPERURICEMIA ANG GOUT:
THE ROLE OF DIET

Abstract

From ancient times, gout has been related with excessive
eating and drinking; however, it has not been until the last
decade that a broader knowledge on dietary factors asso-
ciated with hyperuricemia and gout has been achieved.
Obesity, excessive intake of red meats and alcoholic beve-
rages were already recognized as causal factors from Anti-
quity. Legumes and purine rich vegetables have been
exculpated after the studies. New risk factors, not
previously recognized, have been described such as fruc-
tose and sweetened beverages. Finally, protective factors
have also been described, such as skimmed dairy products.
Gout is characterized not only by an increase in uric acid,
eventual episodes of arthritis, and chronic joint damage,
but also by association with several comorbidities and
increased cardiovascular risk. The adoption of more
healthier dietary habits may contribute to better manage-
ment of uricemia and also to a reduction of associated
diseases. The most common practice recommendations
according to current knowledge and the main treatment
guidelines are reviewed. Additional studies are needed on
the actual efficacy in clinical practice of the adoption of
specific dietary measures on the management and clinical
course of patients with hyperuricemia and gout.

(Nutr Hosp. 2014;29:760-770)
DOI:10.3305/nh.2014.29.4.7196

Key words: Diet. Uric acid. Hyperuricemia. Gout. Comor-
bidities.

Garrod demostrd la existencia de una mayor concentra-
cion de AU en la sangre de los pacientes gotosos. Por
sencillez y uniformidad, el término “4cido urico” es
usado en este articulo como sinénimo de “urato”, ya
que a un pH fisiolégico el 99% de las moléculas estan
en forma de urato (sélo en algunas zonas del sistema
urinario donde el pH es menor de 5.7 la mayor parte de
las moléculas estdin como AU). Los niveles séricos de
AU vienen determinados por el balance entre sus tasas
de produccién y eliminacién. Aproximadamente, dos
terceras partes de la carga diaria de purinas es generada
enddgenamente, a partir de la degradacién celular; el
tercio restante deriva de la dieta’. La mayoria (70 %)
del AU producido diariamente es excretada por el ri-
ion; el resto es eliminado en el tracto biliar y después
convertido en alantoina por la uricasa de las bacterias



Tabla I
Prevalencia de comorbilidades en la gota

Richettey cols.?  Zhuy cols.

Obesidad 39 % 53 %
Hipertensién 68 % 74 %
Diabetes mellitus 25 % 26 %
Dislipemia 75 %
Hipercolesterolemia 72 %
Hipertrigliceridemia 40 %

Sindrome metabdlico 61 %

Cardiopatia isquémica 10 % 14 %
Insuficiencia cardiaca T % 10 %
Accidente cerebrovascular 10 %
Enfermedad renal crénica 9 % ** 71 % *
Litiasis renal 24 %

* Estadio = 2. ** Estadio = 3.

del colon. Asi, una disminucién de la eliminacion de
AU y/o un aumento en su produccién pueden causar hi-
peruricemia. En la practica clinica, la causa del 90 % de
los casos de hiperuricemia es un defecto en la elimina-
cion renal®. La hiperuricemia es un paso clave inicial en
la etiopatogenia de la gota, aumentando drdsticamente
el riesgo de padecer gota a medida que lo hace la urice-
mia**. Pese a los notables avances de las tltimas déca-
das en el conocimiento de la gota, a la mejora en su
diagndstico y a la existencia de farmacos hipourice-
miantes muy eficaces®, los estudios indican que las pre-
valencias de la hiperuricemia y de la gota estdn aumen-
tando en la sociedades desarrolladas™'.

Algunos procesos evolutivos, como la pérdida de acti-
vidad de la uricasa y la gran reabsorcién tubular renal de
urato en los humanos, hacen que los niveles de AU sean
mucho mayores en los humanos, y otros primates supe-

riores, que en los demds mamiferos® y que, ademads, los
humanos seamos muy sensibles a otros factores que pue-
den incrementar los niveles de urato, como los cambios
en la dieta'. A los procesos evolutivos referidos sélo se
les puede atribuir un incremento del AU desde menos de
1 mg/dl hasta 2-3 mg/dl*, que son las cifras de uricemia
que presentan otros primates superiores o humanos de
pueblos indigenas cuya dieta se compone fundamental-
mente de frutas y verduras''>. El notable incremento de
los niveles séricos de AU en los humanos de los paises
desarrollados se atribuye a los cambios en el estilo de vi-
day, fundamentalmente, en la dieta, mas acusados en el
ultimo siglo''*'*. Aunque la dieta s6lo representa un ter-
cio de la carga diaria de purinas y la mayoria de hiperuri-
cemias son debidas a un defecto en la excrecién renal de
AU, algunos alimentos favorecen el incremento de AU
por el propio aporte exdgeno de purinas, otros aumen-
tando la sintesis endégena de purinas y otros alterando la
excrecion renal de AU, como se verd posteriormente.

Ademas de los factores dietéticos, otros factores in-
fluyen en el aumento del AU en los individuos de las
sociedades desarrolladas: la mayor longevidad, el uso
de algunas medicaciones —en especial, diuréticos y ba-
jas dosis de aspirina— y el incremento de ciertas condi-
ciones relacionadas con un aumento del AU y del ries-
go de gota, como la enfermedad renal crénica o el
sindrome metabdlico”'”'8. Finalmente, ciertas altera-
ciones genéticas de la regulacién de la sintesis y/o la
excrecion renal de AU son también importantes en el
desarrollo de hiperuricemia y gota; estos factores po-
drian explicar algunas asociaciones familiares o racia-
les con el riesgo de padecer gota'".

Por otra parte, la hiperuricemia y la gota se asocian con
otras enfermedades, como litiasis renal, hipertension, en-
fermedad renal crénica, diabetes mellitus, hiperlipide-
mia, obesidad, sindrome metabélico y aumento del riesgo

Tabla II
Factores dietéticos que aumentan y disminuyen el riesgo de hiperuricemia y gota, con los mecanismos de accion propuestos

Mecanismo propuesto

FACTORES QUE AUMENTAN EL RIESGO

Obesidad t PEx t PEn VER
Carnes t PEx VER
Pescados t PEx
Alcohol t PEx t PEn VER
Bebidas azucaradas t PEn VER
Frutas dulces y zumos de frutas t PEn
FACTORES QUE DISMINUYEN EL RIESGO
Pérdida de peso } PEx { PEn tER
Legumbres y verduras { PEn tER
Lacteos desnatados tER Al
Café } PEn
Vitamina C tER
Cerezas tER Al
PEx: purinas exgenas. PEn: purinas enddgenas. ER: eliminacion renal. Al: accién antiinflamatoria.
Hiperuricemia y gota: el papel de la dieta Nutr Hosp. 2014;29(4):760-770 761



cardiovascular'**2?(tabla I), enfermedades todas ellas
susceptibles de mejora con medidas higiénico-dietéticas,
lo que ha llevado a la realizacién de algunos cambios en
los consejos dietéticos, no sélo dirigidos a disminuir la
uricemia, sino también a mejorar el riesgo cardiovascular
y la salud general del paciente®. En este trabajo se revisan
los conocimientos actuales sobre la relacién de los habi-
tos dietéticos con la hiperuricemia y la gota.

Factores dietéticos relacionados
con la hiperuricemia y gota

Aunque desde la antigiiedad se ha asociado la gota
con los excesos en el comer y en el beber, s6lo reciente-
mente se han puesto de manifiesto los factores dietéti-
cos que se asocian con hiperuricemia y gota.

Alimentos ricos en purinas.
Carnes, pescados'y legumbres

Entre los alimentos ricos en purinas se encuentran
todas las carnes —incluyendo visceras y extractos carni-
cos—, todos los pescados —incluyendo los mariscos—y
algunos vegetales, como legumbres, espinacas, espa-
rragos, setas y extractos de levadura. Por el contrario,
son bajos en purinas los productos lacteos (leche, que-
so, yogur, helados), huevos, cereales y sus productos
(pan, pasta, cereales), verduras (lechuga, tomates y
otras verduras, salvo las referidas previamente), frutas,
nueces, azucar y dulces®.

La sospecha de la existencia de una asociacion entre
dietas ricas en purinas y gota se ha basado en experi-
mentos animales y humanos que examinaron el efecto
sobre los niveles de AU de sobrecargas artificiales a
corto plazo de purinas purificadas®**. En estudios con
dietas de la vida real, Choi y cols, demostraron que los
consumos mayores de carnes y pescados se asociaban
con niveles mds altos de AU%. y un mayor riesgo de
gota®. Entre las carnes, s6lo la ingesta de vacuno, cer-
do o cordero se asociaba con un mayor riesgo de gota,
no asi el consumo de aves de corral”. Cada racion dia-
ria adicional de carne se asociaba con un incremento
del 21% del riesgo de gota, mientras que cada racion
semanal de pescado se asociaba con un aumento del
7% del riesgo™.

La causa del aumento del riesgo relacionado con las
carnes y pescados es multifactorial (tabla IT). Por un la-
do, se ha demostrado el efecto de una sobrecarga de pu-
rinas exégenas de origen animal sobre el aumento del
AU?; por otra parte, las carnes rojas son la principal
fuente de grasas saturadas, que se asocian con una re-
duccién de la excrecion renal de urato®.

Algunas verduras crudas, como las espinacas, tienen
mayor concentracién de purinas que un filete de carne
cruda (70 mg/100 g frente a 58 mg/100 g)*; sin embar-
g0, se ha observado que el consumo de verduras y le-
gumbres ricas en purinas no aumentan el riesgo de go-

ta'*?, Tampoco una mayor ingesta de proteinas, en ge-
neral, aumenta el riesgo de hiperuricemia y gota!”27283,
Las diferencias en el riesgo de padecer hiperuricemia y
gota entre los diferentes alimentos ricos en purinas po-
drfan explicarse por diversos factores, como la varia-
cion en las cantidades ingeridas, el tipo de purinas, el
hecho de que estén cocinadas o no y la diferente biodis-
ponibilidad para la transformacién de purinas a AU,
Por otra parte, los glicésidos flavonoides presentes en
las legumbres tienen efecto inhibidor de la xantino oxi-
dasa’. Finalmente, las dietas altas en proteinas se aso-
cian con disminucién del AU y del riesgo de gota ya
que producen un aumento de la excrecion urinaria de
AU27<28<30‘

Alcohol

Laincidencia exacta de la artritis gotosa relacionada
con el consumo de alcohol no se conoce, pero se esti-
ma que la mitad de los gotosos beben en exceso". Di-
versos estudios han demostrado que el consumo de al-
cohol, tanto en hombres como en mujeres, se asocia
con niveles més altos de uricemia®>*y gota®*¥. Asi, el
riesgo de desarrollar gota es 2,5 veces mayor entre los
hombres que consumen 50 gramos o mds de alcohol al
dia, comparados con los que no beben alcohol®>. La
magnitud de la asociacién aumenta con el incremento
en la ingesta de alcohol y varia segin el tipo de bebida
alcohélica. Dos o mds cervezas al dia confieren un ma-
yor riesgo de gota (RR 2,51, IC del 95%, 1,77-3,55)
que dos o mds copas de licor al dia (RR 1,60, IC del
95%, 1,19-2,16). El consumo moderado de vino (2 co-
pas al dia) no parece aumentar el riesgo de gota (RR
1,05, IC del 95%, 0,64-1,72)*. Por tanto, el riesgo de
desarrollar gota depende del tipo y cantidad de la bebi-
da alcohdlica consumida, atribuyéndose a la cerveza el
riesgo mas alto. Ademads, el riesgo es mayor en las mu-
jeres que en los hombres. En un estudio basado en los
datos del Framingham Heart Study, el consumo eleva-
do de cerveza se asocié con un riesgo relativo de gota
de 7,10 (IC del 95%, 1,70-29,62) en las mujeres y de
2,00 (IC del 95%, 1,26-3,19) en los hombres, mientras
que el consumo moderado-alto de vino se asociaba
con un riesgo relativo de 1,46 (IC del 95%, 0,80-2,65)
en las mujeres y de 1,24 (IC del 95%, 0,84-1,84) en los
hombres®.

El alcohol ocasiona hiperuricemia por varios meca-
nismos (tabla II). Durante el consumo excesivo y agu-
do de alcohol, éste es convertido en 4cido lactico, que
reduce la excrecion renal de AU inhibiendo competiti-
vamente la secrecién de AU por el tibulo proximal. El
consumo crénico de alcohol incrementa la produccién
de purinas y de AU, acelerando la degradacion de ade-
nosina trifosfato (ATP) a adenosina monofosfato, un
precursor de AU*. Los mayores efectos hiperuricémi-
cos de la cerveza, en comparacion con otras bebidas al-
cohdlicas, se atribuyen a su gran contenido en purinas,
predominantemente guanosina.
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Fructosa y bebidas edulcoradas

El consumo de refrescos edulcorados, incluyendo
refrescos de cola y otras bebidas gaseosas edulcoradas,
conlleva incrementos significativos en las tasas de inci-
dencia de hiperuricemia'®* y de gota?’. El riesgo de in-
cidencia de gota se multiplica aproximadamente por
dos entre los hombres y mujeres que consumen dos o
mas bebidas gaseosas edulcoradas al dia, comparados
con los que toman menos de una bebida al mes”* y se
multiplica hasta por 6 en los que consumen cuatro bebi-
das edulcoradas cada dia frente a los no consumidores,
existiendo diferencias entre grupos raciales®. La odds
ratio de desarrollar gota para los que tomaban cuatro o
mas bebidas azucaradas al dia frente a cero fue de 6,89
(IC del 95%, 1,05-45,44), 5,19 (IC del 95%, 1,48-
18,17) y 2,84 (IC del 95%, 1,04-7,77), para europeos
caucdasicos, maories y oriundos de las islas del Pacifico
respectivamente, estando influenciado el incremento
del AU por polimorfismos del gen SLC2A9%. Por el
contrario, el consumo de bebidas bajas en calorias (co-
las bajas en calorias con cafeina o sin cafeina, otras be-
bidas bajas en calorias y bebidas light”), no parece aso-
ciarse con un aumento del riesgo de gota®.

Aunque las bebidas edulcoradas contienen bajos ni-
veles de purinas, tienen grandes cantidades de fructosa.
La fructosa es el tnico hidrato de carbono que se ha de-
mostrado que ejerce un efecto directo sobre el metabo-
lismo del AU. La fosforilacién de la fructosa consume
ATP, con depleciéon de ATP hepética y liberacién de
adenina, que finalmente se transforma en AU'>*¥. Ade-
mas, la fructosa podria aumentar indirectamente los ni-
veles de AU y el riesgo de gota incrementando la resis-
tencia a la insulina y los niveles de insulina circulante,
que reduce la excrecion renal de AU (tabla IT). Otros
estudios, por el contrario, no avalan esta relacién entre
el consumo de fructosa y el aumento de los niveles de
AU. Asfi, una revision sistemdtica y metaandlisis recien-
te concluye que sélo la ingesta muy elevada de fructosa,
en el contexto de dietas hipercal6ricas, aumentan los ni-
veles de AU, lo que no ocurre con ingestas isocaldricas
de fructosa®. Por ello, es dificil determinar si el aumen-
to de AU en relacién con las bebidas edulcoradas se de-
be a la fructosa sola o a algin otro componente de las
bebidas, o bien a que la fructosa pudiera tener efectos
adversos s6lo en dosis elevadas'e. Alternativamente, el
consumo de bebidas edulcoradas podria ser mas bien un
marcador de una dieta y estilo de vida poco saludables'.

La ingesta de otras fuentes de fructosa, como los zu-
mos de frutas o las frutas ricas en fructosa, también se
asocia significativamente con un mayor riesgo de go-
ta¥’. Los hombres que consumen mas de 2 vasos de zu-
mo de frutas al dia, comparados con los que consumen
menos de un vaso al mes, tienen un riesgo relativo de
gotade 1,81 (IC del 95%, 1,12-2,93). Datos similares se
observan en relacion con la ingesta de manzanas o na-
ranjas: comparados con los que consumen menos de
una manzana al mes, los que consumen una cada dia tie-
nen un riesgo relativo de 1,55 (IC del 95%, 1,02-2,36)*".

Ldcteos desnatados

El consumo de lacteos, en especial ldcteos desnata-
dos, se asocia inversamente con los niveles de urice-
mia'*?. Quienes consumen leche una o mas veces al dia
tienen unos niveles de AU mds bajos que los que no
consumen leche. Igualmente, los que comen yogur al
menos cada dos dias tienen también niveles mds bajos
que los que no consumen yogur?”. Del mismo modo, en
un ensayo clinico randomizado de 4 semanas de dura-
cién se observé un incremento en los niveles de AU
con una dieta sin lacteos*'.

Igualmente, se ha observado que una mayor ingesta
de productos lacteos desnatados reducia el riesgo de
padecer gota®. Asi, el riesgo relativo de desarrollar
gota de aquellos que beben 2 o mds vasos de leche
desnatada al dia, comparado con el de quienes beben
menos de un vaso al mes, es de 0,54 (IC del 95%,
0,40-0,73).

La leche contiene factores uricosuricos, como el aci-
do orético. El transportador renal URATI transporta
orotato, ademads de urato, lo que sugiere que la compe-
tencia entre ellos por el URAT1 puede originar uricosu-
ria tras la ingesta de lacteos”. Ademads, tanto la lactosa
como la galactosa activan el hUAT, otro transportador
renal de urato®. Los lacteos tienen, asimismo, elevadas
cantidades de calcio, que en algunos estudios se ha aso-
ciado con disminucién del AU, aunque en otro estudio
se observé que la adicién de suplementos de calcio no
afectaba a los niveles de AU*. Por otra parte, Dalbeth y
cols. demostraron que tanto la fraccién lipidica como la
proteica de los productos lacteos modulan las respuesta
inflamatoria a los cristales de urato monosddico en mo-
delos animales*®, por lo que los l4cteos podrian tener
acciones semejantes a la colchicina®.

Verduras

Hay evidencias en sujetos sanos de que el consumo
de verduras se asocia con menores niveles séricos de
AU y menor riesgo de urolitiasis'’#*. El consumo de
verduras y alimentos ricos en fibra disminuye el riesgo
de gota¥. Las dietas ricas en verduras podrian actuar fa-
voreciendo la eliminacién renal de AU*.

Vitamina C

Una mayor ingesta de vitamina C se asocia a un me-
nor riesgo de hiperuricemia y gota*“**. Dosis de 500
mg/dia o mayores se asocian en algunos estudios con
un menor riesgo de gota>. Sin embargo, un estudio re-
ciente encuentra que la administracién de 500 mg/dia
de vitamina C a pacientes gotosos tiene un efecto clini-
camente insignificante sobre los niveles de AU*. La vi-
tamina C, probablemente, modula las concentraciones
séricas de AU por sus efectos uricosiricos™.

Hiperuricemia y gota: el papel de la dieta
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Café

Dos grandes estudios sugieren una relacién inversa
entre el consumo de 4 o mds cafés al dia y la uricemia.
Este efecto beneficioso del café no parece ser debido a
la cafeina, ya que se mantiene en el café descafeinado y
no esta presente en otras bebidas con cafeina, como el
té o las colas®.

Fibra

Una mayor ingesta de fibra se asocia a niveles séri-
cos significativamente mds bajos de AU y reduccion
del riesgo de hiperuricemia® y gota”. Este efecto po-
dria deberse a la inhibicién de la absorcion de adenina o
purinas en el aparato digestivopor la fibra de la dieta®.

Cerezas

El consumo de cerezas y extractos de cerezas se aso-
cia con uricemias mds bajas y con una disminucién de
los ataques de gota®*. La ingesta de cerezas durante un
periodo de dos dias se asocia con una reduccién del
riesgo de gota del 35% y la de extractos de cerezas con
una reduccién del 45%. Estos efectos podrian deberse a
un aumento de la excrecién renal de urato y a cierta
accion antiinflamatoria®.

Acido drico y patrones dietéticos

Ademas de la influencia de diversos alimentos o nu-
trientes, varios estudios han evaluado la influencia so-
bre los niveles de AU y gota de diferentes patrones die-
téticos o dietas generales, con multiples nutrientes.

Dietas bajas en purinas

Desde que se conoci6 que, en los humanos, el AU es
el producto final de las purinas, la restriccién de éstas en
la dieta ha constituido el tratamiento dietético cldsico de
la hiperuricemia y gota. En estudios a corto plazo se de-
mostré que dietas estrictas bajas en purinas logran redu-
cir los niveles séricos de AU en una media de 1-2
mg/dI"*2%7, Sin embargo, estas dietas muy bajas en puri-
nas estdn practicamente olvidadas y no se consideran re-
comendables por varios motivos. Por un lado, estos estu-
dios estaban basados en dietas experimentales,
realizadas durante unos pocos dias, siendo dificil su se-
guimiento a largo plazo para la mayorfa de la gente. Por
otra parte, como ya se ha indicado, las verduras y legum-
bres con altos contenidos en purinas y las dietas ricas en
proteinas no se relacionan con el desarrollo de hiperuri-
cemia y gota; al contrario, una mayor ingesta de protei-
nas parece disminuir su riesgo. Finalmente, estas dietas
probablemente no sean sanas debido al incremento que

conllevan en la ingesta de hidratos de carbono y grasas,
que podrian empeorar la evolucion de otras enfermeda-
des relacionadas con la hiperuricemia y la gota.

Dietas de adelgazamiento

Mis del 60% de los pacientes con gota padecen sin-
drome metabdlico y un porcentaje similar obesi-
dad?'»%. Los adultos con sobrepeso y con obesidad tie-
nen una mayor probabilidad de tener hiperuricemia que
aquellos con un indice de masa corporal (IMC) nor-
mal'®*3%, En concreto, en el estudio Coronary Artery
Risk Development in Young Adults se observé que el
sobrepeso multiplicaba entre 3 y 9 veces la probabili-
dad de hiperuricemia, siendo el riesgo mds acusado en
las mujeres®. Otro tanto ocurre con el sobrepeso y la
obesidad y el riesgo de gota>".

Zhu y cols, en un estudio sobre 12.379 varones con
alto riesgo cardiovascular del Multiple Risk Factor In-
tervention Trial, seguidos durante 7 afios, observaron
la existencia de una relacién gradual entre la pérdida de
peso y la consecucion de la normouricemia®. Al inicio
del estudio, el 70% de los participantes tenfan un AU
sérico superior a 6 mg/dl y el 38% mayor de 7 mg/dl. El
74% de los participantes redujeron su peso durante los
7 afios de seguimiento. Comparados con los que no ha-
bian cambiado de peso, las odds ratio de alcanzar la
normouricemia para una pérdida de peso de entre 1-4,9
kg, 5-9,9 kg y mas de 10 kg, fueron 1,43 (IC del 95%,
1,33-1,54), 2,17 (1,95-2,40) y 3,90 (3,31-4,61), respec-
tivamente. La pérdida de peso mayor de 10 kg aumen-
taba casi 4 veces la probabilidad de conseguir un nivel
sérico de AU de 6 mg/dl. En conjunto, la pérdida de 1 kg
de peso se asociaba con un aumento del 11% en la proba-
bilidad de conseguir el objetivo terapéutico. Estas aso-
ciaciones se mantenian independientemente de que los
pacientes padecieran o no gota¥. Igualmente, los datos
obtenidos a partir del Health Professionals Follow-up
Study subrayan la relacion entre control del peso y gota®.
En total, 47.150 hombres sin historia de gota, de edad
entre 40 y 75 afios, entraron en el estudio y fueron segui-
dos durante 12 afios. En este tiempo, 730 pacientes desa-
rrollaron gota, incrementdndose el riesgo con el aumento
del indice de masa corporal (IMC); por el contrario, los
que habfan reducido su peso también redujeron el riesgo
de gota. Cuando se compararon los que habian manteni-
do su peso corporal con los que lo habian disminuido al
menos 4,5 kg desde la entrada en el estudio, se observd
que en éstos se redujo significativamente el riesgo relati-
vo de desarrollar gota a 0,61 (IC del 95%, 0,40-0,92).

La eficacia del adelgazamiento también se ha puesto
de manifiesto en estudios a corto plazo. Dessein y cols®!
consiguieron en pacientes gotosos, solo con la reduc-
cion de peso mediante una dieta moderadamente hipo-
caldrica (1.600 kcal/dia durante 16 semanas), con res-
triccién de carbohidratos y aumento proporcional de
proteinas y grasas no saturadas (nueces, aceites y pes-
cados), una pérdida de peso media de 7,7 kg (rango 0-
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21), una disminucién media del AU del 18% (de una
media basal de 9,65 mg/dl a 7,83 mg/dl al final del estu-
dio) y una disminucion de los ataques de gota del 67%.
Casi el 60% de los pacientes alcanzé el objetivo tera-
péutico (nivel sérico de AU de 6 mg/dl). Ademas, el
85% tenian un riesgo aterosclerdtico elevado al inicio,
frente al 23% al final del estudio. Otros estudios tam-
bién han observado que dietas hipocaldricas en pacien-
tes con sobrepeso y obesidad ayudan a mejorar los pa-
rametros clinicos y analiticos de riesgo cardiovascular,
ademads de mejorar los niveles séricos de AU,

El efecto hipouricemiante del adelgazamiento depen-
de del grado de la pérdida de peso® y de la uricemia ini-
cial. Asi, en grupos de pacientes con sobrepeso y urice-
mia inicial media inferior a 7 mg/dI*, los descensos en
los niveles séricos de AU son poco significativos clini-
camente (adelgazamientos de hasta 5 kg consiguen re-
ducciones de la uricemia menores de 0,2 mg/dl, y pérdi-
das de mas de 10 kg consiguen descensos medios de
s6lo 0,6 mg/dl). Sin embargo, los efectos del adelgaza-
miento en pacientes con hiperuricemia y gota parecen
ser muy superiores, con descensos en la uricemia de ca-
si 2 mg/dl para una pérdida de peso de 7,7 kg®'. Aunque
el efecto hipouricemiante de la pérdida de peso es mas
débil que el de los farmacos, sus otros beneficios para la
salud constituyen un valor afiadido, lo que ha llevado a
algunos autores a pensar que la hiperuricemia asociada
ala obesidad podria ser tratada adecuadamente sélo con
dieta en un buen nimero de casos®.

Finalmente, la eficacia del adelgazamiento en el tra-
tamiento de la gota se hace patente a partir de algunos
datos histéricos, como la practica desaparicion de la
gota en las épocas de penuria y hambre, como ocurri6
en Alemania después de la Segunda Guerra Mundial®.

La obesidad podria aumentar la uricemia mediante
el incremento del aporte exdgeno, el aumento de la pro-
duccién endégena de purinas y, sobre todo, por una dis-
minucidn de la excrecion renal de urato’ (tabla II). El
incremento en los niveles de insulina asociado con la
obesidad probablemente sea la causa principal de hipe-
ruricemia en la obesidad y sindrome metabdlico, ya
que unos niveles mas altos de insulina reducen la ex-
crecién renal de urato, como ya se ha indicado’. Ade-
mas, el aumento de lactato en la obesidad acelera la re-
absorcion renal de urato y, por otra parte, la sintesis de
dcidos grasos acelera la purinosintesis de novo®.

Dieta mediterrdnea

En dos articulos recientes se observé que una mayor
adherencia a la dieta mediterrdnea se asociaba con unos
niveles séricos mds bajos de AU y una menor probabi-
lidad de hiperuricemia®*®. Ademas, la dieta mediterra-
nea revertia la hiperuricemia, después de un segui-
miento medio de 5 afios, en el 43,8% de los individuos,
siendo mayor la reversion en aquellos con mayor adhe-
rencia a la dieta®. Ademas de los efectos observados
sobre la uricemia, una mayor adherencia a la dieta me-

diterrdnea se ha asociado con una reduccion significati-
va de la prevalencia de sindrome metabdlico®’y de en-
fermedad cardiovascular, asi como de la mortalidad®™.
Igualmente, la dieta mediterrdnea ha demostrado su
eficacia en la reduccion de peso™, en especial cuando
se asocia a restriccion de calorias, actividad fisica y du-
racién mayor de 6 meses’.

Dietas ricas en frutas, verduras y ldcteos desnatados

Se ha observado que el pH urinario es mas 4acido con
una dieta abundante en proteinas animales comparada
con una dieta basicamente vegetariana (pH de 5,9 fren-
te a 6,5), lo que dificultaria la excrecién renal de AU*.
Con modificaciones dietéticas de este tipo, con mas
proteinas de origen vegetal y menos de origen animal,
se puede conseguir una mayor eliminacién renal de
urato®*. Un aumento de la ingesta de frutas, verduras y
lacteos desnatados es uno de los principales compo-
nentes del Dietary Approaches to Stop Hypertension
(DASH diet). Estas dietas pueden reducir no sélo la
presion arterial, sino también la incidencia de hiperuri-
cemia y gota'. En un estudio reciente que comparaba
diversos patrones dietéticos, los participantes con un
mayor consumo de frutas y verduras tendian a tener
menores niveles de AU que aquellos con patrones de
alimentacién tedricamente mas propensos a elevar el
AU, aunque no se encontraron diferencias significati-
vas después de ajustar para factores de confusion adi-
cionales™. Sin embargo, en otro trabajo, cuando se
compararon individuos comedores de carne, comedo-
res de pescado, vegetarianos y seguidores de una dieta
vegana se observé que los niveles mds altos de AU co-
rrespondian a la dieta vegana, seguidos de los comedo-
res de carne, siendo los niveles mds bajos en los vegeta-
rianos”. Esta mayor concentraciéon de AU en los
consumidores de una dieta vegana es atribuida por los
autores a la ausencia de productos lacteos y a la baja in-
gesta de calcio propios de la dieta vegana.

Transgresiones agudas:
atracones 'y banquetes

Ademads de los efectos sobre los niveles de AU y
gota de factores dietéticos a largo plazo, es conocido
el efecto desencadenante de episodios de gota de los
abusos puntuales en la comida y la bebida, debido a
las fluctuaciones agudas en los niveles séricos de
AU". Sirva como ejemplo el experimento Rodnan, en
el que siete pacientes gotosos fueron hospitalizados
en el Clinical Research Center en la Universidad de
Pittsburgh, donde fueron estabilizados con una dieta
baja en purinas. Se les proporciond entonces una cena
festin con abundancia de carnes, lo que se tradujo en
un incremento en los niveles séricos de AU entre 1,3y
3,3 mg/dl. Cuando al mismo grupo, ademds del ban-
quete abundante en carnes, se les proporciond canti-
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dades generosas de alcohol (83-198 g de etanol) los
niveles séricos de urato se incrementaron ain mds,
entre 2,0 y 6,1 mg/dl. Seis de los siete pacientes de-
sarrollaron ataques de gota, cuatro de ellos tras la fies-
ta que incluia alcohol'?™. Parece claro que una buena
medida terapéutica en los pacientes gotosos es evitar
los atracones o ingestas excesivas de comida y bebi-
das alcohdlicas.

Recomendaciones dietéticas y de estilo de vida
en hiperuricemia y gota

Aunque el hecho cardinal de la gota es la artritis, la
gota es una enfermedad metabdlica asociada a elevados
niveles de AU. La hiperuricemia y la gota se asocian,
como ya se ha dicho, con diversas entidades me-
tabdlicas y vasculares, incluyendo obesidad, hiperten-
sién arterial, dislipemia, resistencia a la insulina, diabetes
mellitus, litiasis renal, insuficiencia renal, arterioscle-
rosis y enfermedades cardiovasculares’”'*!72'22_ Estas
comorbilidades de la gota y su asociacién independien-
te con el riesgo de padecer enfermedad cardiovascular
en el futuro, nos obligan a no conformarnos tinicamen-
te con un tratamiento adecuado de la gota, sino también
a promover decididamente la adopcién de hébitos die-
téticos y estilos de vida mas sanos, en especial en rela-
cién con lareduccion del riesgo cardiovascular®. Al res-
pecto, solo existen unas pequefas potenciales
contradicciones, o excepciones, relativas al consumo de
pescado, frutas y bebidas alcohdlicas, que son facilmen-

te salvables en una dieta globalmente mds sana®. En la
tabla III se recogen las recomendaciones practicas mas
habituales segtin los conocimientos actuales y siguien-
do los consejos de las principales guias de tratamiento.
Todas las guias terapéuticas recomiendan, como par-
te fundamental del tratamiento de la gota, la educacién
y los consejos sobre alimentacién y estilo de vida7>%,
Ademas, estas recomendaciones son la tinica alternativa
terapéutica aceptada en la hiperuricemia asintomatica y
en los pacientes con ataques de gota esporadicos® 758084,
Frecuentemente, los pacientes preguntan a sus médicos
sobre el papel de las modificaciones dietéticas en el tra-
tamiento de la gota, ya que pertenece al acervo cultural
general que el AU y la gota tienen algo que ver con la
dieta. Aunque los médicos, segun los resultados de en-
cuestas, parecen ser conscientes de la conveniencia de
instaurar medidas higiénico-dietéticas®, los datos indi-
can que las medidas educativas relacionadas con la gota
se proporcionan a un escaso nimero de pacientes, que
en ocasiones las informaciones son contradictorias y
que, a menudo, no son correctas a la luz de los conoci-
mientos actuales®*. S6lo se ofrecen consejos dietéticos
al 30 % de los pacientes; ademds, frecuentemente estos
consejos no estan actualizados y, en ocasiones, son con-
tradictorios!'®®*. Los errores mds habituales suelen ser
la restriccion de verduras y legumbres ricas en purinas,
la limitacién de las proteinas de la dieta, no restringir el
consumo de bebidas edulcoradas y no aconsejar un au-
mento en la ingesta de lacteos desnatados'®. En un estu-
dio reciente, la mayoria de los pacientes sefialaban inco-
rrectamente a las verduras (58%), al pollo (55%) y a las

Tabla III
Principales recomendaciones dietéticas para pacientes
con hiperuricemia y gota

Consejo Referencia
Disminucién de peso, si existe sobrepeso* 23,29,75-79
Limitar el consumo de bebidas alcohélicas. Evitar cervezas y licores ** 23,29,75-80
Evitar refrescos y otras bebidas edulcoradas 23,29,76-79
Reducir la ingesta de carnes rojas 23,29,75-79
Ingesta de pescado adecuada a cada individuo *** 23,29
Aumentar la ingesta de leche desnatada y otros productos lacteos desnatados **** 23,29,78,79
Aumentar el consumo de proteinas vegetales, verduras, legumbres y frutas *###* 23,29,76,78,79
Evitar las transgresiones dietéticas agudas 12,74
Mantenerse bien hidratado®####* 75,77
Evitar otros factores de riesgo cardiovascular: no fumar, dieta sosa, hacer ejercicio... 23,76-79

* La normalizacién del peso corporal debe hacerse lentamente ya que el incremento de los cuerpos ceténicos asociado con el ayuno estricto produ-
ce hiperuricemia®. ** Una o dos copas de vino en los varones y una copa de vino en las mujeres no incrementan el riesgo de hiperuricemia y gota y
pueden disminuir el riesgo cardiovascular®®. No obstante, no parece recomendable aconsejar beber alcohol al que no lo hace y ningtin consumo de
alcohol es aceptable para los pacientes con alcoholismo. *** El consumo de pescados tienen evidentes beneficios cardiovasculares, en especial los
pescados azules que son ricos en dcidos grasos omega-3, por lo que no parece justificarse su eliminacién considerando sélo el riesgo de gota. Se
puede permitir el consumo moderado de pescados azules, particularmente en los pacientes con mayor riesgo cardiovascular, o bien limitar el con-
sumo de pescado con aporte adicional de dcidos grasos omega-3, EPA o DHA®#!. **** Un mayor consumo de productos ldcteos desnatados se ha
asociado con disminucién del riesgo de enfermedad coronaria, hipertension o diabetes mellitus®®? **#*#* Algunas frutas ricas en fructosa aumenta
el riesgo de hiperuricemia y gota®. Sin embargo, los efectos beneficiosos para la salud general del consumo de frutas parecen superiores a este ries-
go. Las recomendaciones del ACR aconsejan limitar el consumo de zumos de frutas®. ***##* Aproximadamente, el 20-25% de los pacientes con
gota tienen una historia de litiasis renal *. Los pacientes con gota e historia de urolitiasis deberfan beber mds de 2 litros de agua al dia”™, aunque una
revision sistemdtica reciente no encontr6 evidencias disponibles sobre el beneficio de incrementar la ingesta de agua en la prevencion primaria de
lalitiasis y datos poco concluyentes sobre el beneficio de beber 2 0 més litros de agua al dia en prevencion secundaria®.
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legumbres (39%) como alimentos que podian incre-
mentar el riesgo de hiperuricemia y gota, comparados
con los pescados (23%), carne de vacuno (22%) y carne
de cerdo (7%). Sélo el 43% conocia que beber cerveza
aumenta el riesgo de hiperuricemia y gota®. Esta falta
de educacidn a los pacientes puede contribuir a la reco-
nocida escasa adherencia de los gotosos al tratamiento
farmacoldgico, que es peor que en otras enfermedades
crénicas®*. Aunque no hay datos al respecto, se supone
que el cumplimiento de las recomendaciones no farma-
coldgicas es atin peor que la adhesion al tratamiento con
farmacos, pues segun algunos estudios, menos del 20%
de los pacientes que buscan servicios médicos en gene-
ral estan dispuestos a realizar cambios sostenidos en su
estilo de vida®. Sin embargo, observaciones recientes
indican que, si la informacidn es adecuada y si los trata-
mientos se realizan siguiendo los consejos de las guias,
se consigue una elevada adherencia al tratamiento en
los pacientes gotosos y unos resultados éptimos en una
mayoria de pacientes®. En un estudio sobre 106 gotosos
que recibieron una intervencién, que inclufa educacién
sobre la enfermedad y los factores de riesgo, consejos
sobre estilo de vida y tratamiento farmacoldgico ade-
cuado hasta alcanzar el objetivo, a los 12 meses el 92%
habian conseguido el objetivo terapéutico de AU < 6
mg/dl y el 85% tenian un AU sérico <5 mg/dl*. En otro
estudio, con intervenciones diversas (educacién global
del paciente, acceso telefénico, visitas frecuentes hasta
la consecucion del objetivo y ajustes progresivos, con
incremento de la dosis de alopurinol) para conseguir un
nivel de AU <6 mg/dl, el 8,1% de los pacientes habian
alcanzado el objetivo terapéutico a los 3 meses, el
40,6% alos 6 meses y el 72% alos 12 meses”. Por tanto,
el cumplimiento de las medidas terapéuticas en la gota
parece mejorar notablemente cuando se incluyen infor-
macion sobre la enfermedad y los factores de riesgo,
consejos sobre estilo de vida, un seguimiento més fre-
cuente e instauracion de un tratamiento farmacolégico
adecuado.

Conclusiones

Investigaciones realizadas en la dltima década han
definido con mayor claridad algunos factores de riesgo
de hiperuricemia y gota candidatos desde la antigiie-
dad, como el exceso en la ingesta de carnes y pescados,
el abuso de alcohol -en especial, cervezas y licores- o la
obesidad". Se han descrito nuevos factores de riesgo,
en especial las dietas con elevados contenidos de fruc-
tosa y las bebidas edulcoradas'®'>'®%. Otros factores
que estaban seflalados como culpables, como las le-
gumbres y las verduras con alto contenido en purinas,
el consumo moderado de vino o las dietas con elevado
contenido proteico, en general han sido exculpados®.
Finalmente, se ha observado que algunos alimentos tie-
nen efecto protector frente a la hiperuricemia y gota, en
especial los productos lacteos desnatados, las verduras,
la fibra, el café y las cerezas®.

Las evidencias cientificas de la asociacion entre la go-
ta y varios factores de riesgo alimentarios y de estilo de
vida proceden fundamentalmente de grandes estudios
epidemioldgicos y observacionales®. Son escasos los en-
sayos controlados aleatorizados sobre la eficacia de la
supresién o el aporte de un alimento especifico, o el cam-
bio de un habito de estilo de vida, en la modificacion de
los niveles de AU y el control de la gota®. Por otra parte,
los habitos alimentarios, las comorbilidades y la respues-
ta a las modificaciones alimentarias pueden ser distintos
en diferentes grupos de poblacion®**. La adopcion de de-
terminadas medidas dietéticas y de estilo de vida, no ava-
ladas suficientemente por la evidencia cientifica®*®, en
los pacientes con hiperuricemia y gota no deberia ser
motivo para olvidar o retrasar la implantacién de medi-
das farmacolégicas mads eficaces en aquellos pacientes
que lo precisen, de acuerdo con las recomendaciones de
las guias terapéuticas®. Del mismo modo, el hecho de dar
un comprimido muy eficaz para el control de la uricemia
no deberfa hacer caer en el olvido la adopcién de medi-
das dietéticas y de estilo de vida en aquellos pacientes
con hébitos alimenticios poco saludables'®.

La gota tiene en la actualidad un tratamiento farma-
colégico excelente, mejorado ain en los tltimos afios
con el desarrollo de nuevos farmacos hipouricemian-
tes. Sin embargo, un tratamiento 6ptimo de la gota no
se puede conformar con tratar inicamente los episo-
dios agudos, ni con alcanzar y mantener una uricemia
inferior a 6 mg/dl, sino que debe prestar también una
atencion especial al tratamiento de las enfermedades
asociadas y al riesgo cardiovascular. La gota se asocia
con obesidad, hipertension, diabetes mellitus, dislipe-
mia y sindrome metabdlico, cuyas manifestaciones y
complicaciones deberian ser minimizadas con medidas
de control de peso, cambios en la alimentacion y de es-
tilo de vida. El tratamiento dietético en la gota puede no
ser necesario para controlar los niveles de AU, lo que
se puede conseguir en la mayoria de los casos con los
farmacos; sin embargo, parece imprescindible para
evitar y mejorar las comorbilidades y proporcionar a
los pacientes una mejor calidad de vida. Asf, es inexcu-
sable no aconsejar un programa de adelgazamiento al
paciente gotoso con sobrepeso, no restringir el consu-
mo de bebidas alcohdlicas y/o bebidas edulcoradas, a
los que las consumen en exceso, y no estimular a todos
a llevar una dieta mas saludable, con mas verduras, le-
gumbres y productos lacteos desnatados.

Son necesarios mas estudios que investiguen la utili-
dad clinica real de los consejos dietéticos y de modifi-
cacion de estilo de vida en la reduccién de los niveles
de AU y en la mejor evolucién de la gota; sin embargo,
parece razonable mantener estas recomendaciones en
los pacientes gotosos, en especial cuando se observen
patrones alimentarios y estilos de vida claramente poco
saludables y para la prevencion y tratamiento de las co-
morbilidades. Estas intervenciones pueden proporcio-
nar a la larga un beneficio neto muy superior al mero
descenso de los niveles de AU, otorgando al paciente
una mejor calidad de vida y salud general.
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Resumen

Introduccion: Se ha descrito que la adiposidad es un
factor de riesgo del higado graso no alcohélico (HGNA).

Objetivo: Realizar una revision sistematica de estudios
prospectivos que evaluaran la asociacion de indicadores
de adiposidad con el desarrollo del HGNA.

Metodologia: Se revisaron todos los articulos originales
encontrados en inglés y en espaiiol publicados de enero de
2005 a diciembre de 2013, en la base de datos de MEDLI-
NE/PubMed, de estudios prospectivos con una duracion
igual o mayor a un afio de seguimiento. La calidad de los
articulos fue evaluada mediante los criterios de GRADE.

Resultados: La poblacién total estudiada fue de 10.640
(6.394 hombres y 4.246 mujeres), y el rango de edad fue
de 20-88 afios. Cumplieron con los criterios de inclusiéon
cinco estudios prospectivos, y el seguimiento oscil6 entre
uno y siete afios. Los criterios de diagnéstico utilizados
fueron la ultrasonografia (4) y la tomografia computari-
zada (1). Los OR de IMC, circunferencia de cintura y ga-
nancia de peso oscilaron entre 1,19 a 1,43,1,04 a 2,15y
1,21 a 1,57 respectivamente.

Conclusion: Se observé una relacion consistente entre
los indicadores de adiposidad y el HGNA.

(Nutr Hosp. 2014;29:771-775)

DOI:10.3305/nh.2014.29.4.7216

Palabras clave: Adiposidad. HGNA. Obesidad. Circunfe-
rencia de cintura. Indice de masa corporal.

Introduccion

El higado graso no alcohdlico (HGNA) es la afec-
cién hepdtica mds comtin en los Estados Unidos, con
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ADIPOSITY AS A RISK FACTOR OF NON
ALCOHOLIC FAT DIESEASE;
SYSTEMATIC REVIEW

Abstract

Introduction: Adiposity has been described as a risk
factor of nonalcoholic fatty liver disease (NAFLD).

Objective: To conduct a systematic review of prospec-
tive studies assessing risk factors of adiposity indicators
for developing NAFLD.

Methodology: All prospective studies in English and
Spanish from January 2005 to December 2013 published
in the database MEDLINE/PubMed, with a follow up
greater than or equal to one year were reviewed. The
quality of the articles was assessed using GRADE criteria.

Results: Total study population was 10,640 (6,394 men
and 4,246 women), and the age range was 20-88 years.
Five prospective studies met the inclusion criteria and the
follow-up ranged from one to seven years. The diagnostic
criteria used were ultrasonography (4) and computed
tomography (1). The OR of BMI, waist circumference
and weight gain ranged from 1.19 to 1.43, 1.04 to 2.15 and
1.21 to 1.57, respectively.

Conclusion: A consistent relationship between adipo-
sity indicators and NAFLD was observed.

(Nutr Hosp. 2014;29:771-775)
DOI:10.3305/nh.2014.29.4.7216

Key words: Adiposity. NAFLD. Obesity. Waist circumge-
rence. Body mass index.

una prevalencia de aproximadamente 5% en la pobla-
cion general, y de 25 a 75% en la poblacion obesa o con
diabetes mellitus tipo 2'2. Por lo que constituye un im-
portante problema de salud publica. En China se ha
descrito una prevalenciade 11,7% en adultos y 1,3% en
nifios de 7y 18 afios de edad’. En México, se ha descri-
to una prevalencia de alrededor de 17% en poblacién
asintomdtica'.

Se estima que en pacientes con obesidad, diabetes
o dislipidemia, la prevalencia podria superar al
50%?*. En Cuba, mediante muestras de biopsia hepa-
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tica confirmaron 36% de HGNA en personas con
obesidad’.

Existen revisiones sistemadticas que demuestran
que el consumo de bebidas azucaradas esta directa-
mente relacionado con la ganancia de peso en diferen-
tes grupos de edad, lo que podria convertirse en un
factor para desarrollar HGNA®". Asi mismo, se ha se-
flalado que la obesidad abdominal, la obesidad, la dia-
betes tipo 2 y las dislipidemias, también son factores
predictores de HGNA®!'.Varios autores sugieren que
la obesidad central parece ser el factor de riesgo de
mayor importancia para HGNA! 1213,

Asimismo se considera que debido al aumento en el
nimero de nifios y adolescentes con obesidad, la inci-
dencia de HGNA podria incrementar en las proximas
décadas®. Huang describi6 una prevalencia de 3 a 10%,
en nifios sin sobrepeso, de 25% y 76% en nifios con so-
brepeso y obesidad respectivamente?.

Por otro lado se ha reportado una prevalencia de es-
teatosis hepdtica mayor en latinos que en blancos no
hispanos y afroamericanos, independientemente de la
edad y género.

En poblacién latina se observé una prevalencia de
HGNA de 45%; 1,4 veces mas frecuente que en blan-
cos no hispanos y 1.9 veces mds que en afroamerica-
nos'. En el estudio de Browning y cols., (2004) evalua-
ron la prevalencia de esteatosis hepatica en 2.287
pacientes de diferentes grupos étnicos; el 34% presentd
esteatosis hepdtica, 45% en hispanos 33% en blancos
no hispanos y 24% en negros"®.

En un grupo de cohorte, Williams y cols. (2011)
mediante biopsia hepdtica, confirmaron una mayor
prevalencia de HGNA en hispanos, que alcanzaron
58%, seguido por los caucdsicos con 44%, y 35% en-
tre los afroamericanos'. Se han realizado diversas es-
trategias para disminuir el HGNA, pero no han sido
concluyentes'.

Se ha observado que el HGNA aumenta la resisten-
cia a la insulina, la diabetes, la obesidad y el sindrome
metabdlico*. En individuos con SM, se observo una
prevalencia del HGNA de 83% (IC 95% 77,6-88,2%),
mayor en hombres (87%; IC 95% 80,9-92,9%) que en
mujeres (76,1%; 1C 95% 66,1-86,0%".

Luy cols., (2013), realizaron una revision sistemati-
ca y metaanadlisis para evaluar la asociacién entre el
HGNA y enfermedades cardiovasculares. En ese traba-
jo se analizaron seis estudios. Se observé que las perso-
nas con HGNA tienen riesgos mas altos, OR de 1,88
(IC 95%, 1,68 a 2,01, P <0,001), para desarrollar en-
fermedades cardiovasculares. Sin embargo, esta revi-
sion s6lo incluy6 dos estudios prospectivos. No hemos
encontrado revisiones sistemadticas recientes de estu-
dios prospectivos que evalten el efecto de la adiposi-
dad sobre el desarrollo de HGNA®.

El objetivo de este estudio es realizar una revision
sistemadtica de estudios prospectivos que evaluaran el
efecto de indicadores de adiposidad con el desarrollo
del higado graso no alcohdlico (HGNA), publicados de
enero de 2005 al 31 de octubre 2013.

Metodologia

Se revisaron todos los articulos originales encon-
trados en inglés y en espafiol publicados de enero de
2005 a octubre de 2013, en la base de datos de MED-
LINE/PubMed, de estudios prospectivos con una du-
racién igual o mayor a un aflo de seguimiento, sobre la
asociacioén entre los indicadores de adiposidad y el
desarrollo de HGNA en poblacién adulta. Se realizé
la busqueda con las siguientes palabras clave: “risk
factor of NAFLD” and “prospective studies”, “Hy-
perinsulinemia” and “Non alcoholic Fatty Liver Dis-
ease” and “prospective studies”, “obesity” and “Non
alcoholic Fatty Liver Disease” and “prospective stud-
ies”, “body mass index” and “Nonalcoholic fatty liver
disease” and “prospective studies”, “Metabolic syn-
drome” and “Nonalcoholic fatty liver disease” and
“prospective studies”.

La calidad de los articulos fue evaluada mediante
los criterios de GRADE®*?!. Los articulos fueron eva-
luados por tres investigadores independientes (GDR,
LMGM y NYCM). Cuando no existia consenso se
discutfa y obtenia consenso con otros dos investiga-
dores MBG y AJC).

Resultados

Cumplieron con los criterios de inclusién cinco es-
tudios prospectivos, en los que participaron indivi-
duos de 20 a 88 afios, el seguimiento oscilé entre uno
y siete afios, los criterios de diagndstico utilizados
fueron la ultrasonografia y la tomografia computari-
zada. La poblacién total fue 17.545 (10.748 hombres
y 6.797 mujeres) individuos. Dos estudios fueron rea-
lizados en China, uno en Corea, uno en Japén y uno en
Israel (tabla I).

Xu y cols. (2013), realizaron un estudio prospectivo
para evaluar los factores de riesgo del HGNA en perso-
nas no obesas. El seguimiento fue de cinco afios y se
observo que 494 (8,88%) personas desarrollaron HG-
NA. Los factores de riesgo asociados con el HGNA
fueron el IMC 1,22 (1,13-1,32, p<0,001) y la CC 1,08
(1,06-1,1, p<0,001)* (tabla I).

Zelber-Sagi y cols. (2012), evaluaron una sub-mues-
tra de 147 pacientes con higado normal. Los sujetos que
presentaron HGNA después de siete afios de seguimien-
to tenfan al inicio del estudio mayor indice de masa cor-
poral IMC), circunferencia de cintura (CC), colesterol
total, triglicéridos, cociente insulina/HOMA, leptina, y
menores niveles de adiponectina. La hiperinsulinemia
en ayunas (insulina > 25 1U/ml) fue cinco veces mds fre-
cuente al inicio del estudio entre los que presentaban
HGNA (50,0% vs 9,2%, p < 0,001). Los participantes
presentaron un OR de 1,21 paraIMCy 1,11 para ganan-
ciade peso® (tablal).-

En el estudio realizado por Xu y cols. (2010), divi-
dieron los grupos en quintiles de acuerdo a los niveles
de 4cido drico en suero (AUS). Se observé que los ni-
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Tabla I
Efecto de los indicadores de adiposidad sobre la incidencia de HGNA

Edad Seguimiento Diagnéstico Factor de riesgo 0dds ratio de
Referencia (afios) (afos) de NAFLD Poblacién (enfermedad) NAFLD (HGNA) (IC 95%)
Xuy cols., 2013 China 45.0£12.4 5 Ultrasonido M: 4354 IMC 1.43(1.29-1.58)
F:2551 Circunferencia de cintura 1.26(1.10-1.15)
Zelber-Sagiy cols., 2012 57.8+9.9 7 Ultrasonido M: 70 IMC 1.20(1.07-1.35)
Israel E77 Circunferencia de cintura 1.07(0.98-1.16)
Ganancia de peso 1.21(1.11-1.33)
Xuy cols., 2010 China 444127 3 Ultrasonido M:4492 IMC 1.19(1.17-1.22)
F:2398 Circunferencia Cintura 1.04 (1.03-1.06)
Yooy cols., 2010 Corea 52.814.6 1 Tomograffa computarizada M=138 Obesidad abdominal
F:318 Masculino
Circunferencia Cintura 2.15(1.37-3.36)
Relacion estatura-cintura 1.96(1.29-2.98)
Masa grasa del tronco 2.87(1.74-4.75)
Grasa visceral 2.34(1.50-3.66)
Femenino
Circunferencia Cintura 2.67(1.85-3.82)
Relacion estatura-cintura 3.01(2.05-4.44)
Masa grasa del tronco 3.12(2.11-4.59)
Grasa visceral 4.25(2.62-6.90)
Hamaguchi y cols., 2005 476+ 1 Ultrasonido M:1694
Jap6n F:1453 Ganancia de peso
Masculino 1.51(1.40-1.63)
Femenino 1.62(1.39-1.89)

IC: Intervalo de confianza. M: Masculino. F: Femenino. SREBF-2: Factor de unién al elemento regulador de esteroles. IMC: Indice de Masa Corporal. TG: Triglicéridos. HOMA: Evaluacion del

modelo homeostdtico. SP: Sobrepeso.

veles de AUS en la Q5 presentaron mayor riesgo que
los de Q1 (Q5 vs Q1 IC 95% 2,40, 1,89-3,04, p <
0,001). Ademas, observaron que tener un IMC mayor
de 22,40 + 2,71, fue un factor de riesgo de desarrollar
HGNA (1,19, 1,17-1,22, p< 0,001)* (tabla I).

Yoo y cols. (2010), observaron que los hombres te-
nian 2,9 veces mas probabilidad de desarrollar HGNA
por cada incremento de 1 Desviacién estdndar de masa
grasa en el tronco, y que las mujeres tenian 4,3 veces
mds probabilidad de desarrollar HGNA por cada incre-
mento de 1 SD de la grasa visceral® (tabla I).

En el estudio de Hamaguchi y cols. (2005), observa-
ron que los individuos con SM al inicio del estudio te-
nian mas riesgo de desarrollar HGNA (OR ajustado:
hombres 4,00 (95% CI, 2,63 - 6,08) y mujeres 11,20
(95% C1, 4,85 -25,87)* (tabla ).

Discusion

El principal resultado de esta revisiéon de estudios
prospectivos fue una relacién consistente entre indica-

dores de adiposidad y el HGNA. En tres estudios se
evalué el IMC y la circunferencia de cintura como indi-
cador de riesgo para desarrollar HGNA, en uno la cir-
cunferencia de cintura, la grasa visceral y la masa grasa
del tronco, y en un estudio la ganancia de peso. En los
estudios de mas seguimiento (3 a 5 afios), se observé un
riesgo consistente entre la circunferencia de cintura y el
IMC con el HGNA.

En los resultados de esta revision, se observaron
otros factores que influyen en el desarrollo de HGNA,
como el sindrome metabdlico, el HOMA, la hiperglu-
cemia, la grasa visceral, y los triglicérido elevados. Re-
laciones consistentes con otros trabajos'! 172627,

La alta incidencia de HGNA en individuos con so-
brepeso, obesidad y obesidad abdominal es una sefial
de alarma para una poblacién con alta prevalencia de
obesidad. Ademads de los riesgos cardiovasculares que
provoca la obesidad, el HGNA esta asociada a un ma-
yor riesgo de resistencia a la insulina, hiperlipidemia,
hipertension, diabetes tipo 2 y enfermedades cardio-
vasculares®?'. Este circulo vicioso, ademas de las im-
plicaciones sanitarias, los costos directos e indirectos
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ocasionados por las alteraciones metabdlicas convier-
ten a la obesidad y el HGNA, en un problema priorita-
rio en poblaciones con alta prevalencia de obesidad in-
fantil y del adulto. Lo que a su vez demanda
investigaciones especificas para determinar los facto-
res y las intervenciones mas eficaces para prevenir es-
ta pandemia.

Entre las debilidades de este estudio estdn el hecho
de que solamente se encontraron cinco estudios con
dos diferentes métodos de diagndstico, tiempo de se-
guimiento, e indicadores de adiposidad. Esta heteroge-
neidad no permitié realizar un metaanalisis. Ademas
varios estudios son de cohorte retrospectivos.

Entre las fortalezas del estudio se puede considerar
que la calidad de los estudios es buena, no se encon-
traron problemas de direccionalidad, de riesgo de ses-
gos, de precision, ni de sesgo de publicacion. Lo ante-
rior indica que los indicadores de adiposidad son
factores de riesgo para desarrollar HGNA desde una
evidencia baja a moderada.

En conclusidn, se observo una relacion consistente
entre los indicadores de adiposidad y el HGNA.
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Abstract

As the last century saw a decline in the burden of
nutritional deficiency and infectious disease, the global
burden of chronic disease, cardiovascular disease (CVD)
in particular, is increasing. CVD is the leading cause of
death in the developed countries. Significant research
efforts on the prevention and treatment of this disease
have identified elevated plasma cholesterol as a primary
risk factor for CVD. Although CVD progresses with
hypercholesterolemia, it seems possibility to delay and
prevent its development through improvement of diet.
Recent findings demonstrate that protein concentrates,
protein hydrolysates, and peptides derived from vegeta-
bles may promote a significant decrease in blood choles-
terol concentration. This reduction in cholesterol and
lipid levels by protein, protein hydrolysates, and
peptides can be the result of dietary changes, reduced
cholesterol biosynthesis, changes in bile acid synthesis,
and reduced absorption of lipid cholesterol and bile acid.
Combination drug/diet therapies may reduce the
number of drug prescriptions, the progressive rise in
“optimal” drug dosage and costs associated with phar-
maceutical management of disease. These bioactive vege-
table proteins, hydrolysates and peptides may be used in
formulation of functional foods, nutraceuticals, and
natural drugs because of their health benefit effects
suggesting their use as an alternative in treatment of
various dyslipidemias, and a potential agent for reducing
cardiovascular diseases risk factors.
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PROTEINAS Y PEPTIDOS DE ORIGEN VEGETAL
EN LA REDUCCION DE LIPIDOS; POTENCIAL
NUTRACEUTICO

Resumen

En el siglo pasado se observé un decaimiento tanto de
la deficiencia nutricional como de las enfermedades infec-
ciosas. Por el contrario se incrementé la mortalidad aso-
ciada a enfermedades cronicas, particularmente las en-
fermedades cardiovasculares. La investigacion enfocada
a la prevencion y tratamiento de estas enfermedades ha
identificado a la elevacién del colesterol en plasma como
un factor primario de riesgo para el desarrollo de enfer-
medades cardiovasculares. Sin embargo el desarrollo de
las enfermedades cardiovasculares asociadas a la hiper-
colesterolemia puede retrasarse o prevenirse mediante
mejoras en la dieta. Descubrimientos recientes han de-
mostrado que la ingesta de concentrados proteinicos, hi-
drolizados proteinicos y péptidos de origen vegetal puede
reducir la concentracion de colesterol en sangre. La re-
duccion de los niveles de lipidos y colesterol causada por
proteinas, hidrolizados y péptidos podria deberse a la mo-
dificacion en si de la dieta, a la reduccion de la sintesis de
colesterol, a cambios en la sintesis de dcidos biliares o a la
reduccion de la absorcion de colesterol y acidos biliares.
Las terapias que combinan farmacos con modificaciones
de la dieta, pueden reducir significativamente la dosis de
los farmacos ingeridos, el aumento progresivo de dicha
dosis y los costos asociados al tratamiento de la enferme-
dad. Las proteinas, hidrolizados y péptidos de origen ve-
getal podrian ser utilizados como nutracéuticos, como
parte de la formulacién de alimentos funcionales o el dise-
fio de medicamentos de origen natural, debido a sus efec-
tos benéficos sobre la salud. Potenciado de esta forma su
empleo en el tratamiento de dislipidemias y de patologias
relacionadas.

(Nutr Hosp. 2014;29:776-784)
DOI:10.3305/nh.2014.29.4.7208

Palabras clave:Dislipidemias. Efecto hipolipidémico. Pro-
tefnas. Péptidos.



Introduction

Industrialization, urbanization and market globa-
lization have had profound impacts worldwide on life-
styles, diets and nutritional status. Latin America has
not been exempt from these transformations. Contem-
porary urbanization has produced declines in undernu-
trition in metropolitan areas, while simultaneously
abetting an increase in inadequate eating habits and a
decrease in physical activity'. Greater intake of diets
high in fat (particularly saturated fat); low in complex
carbohydrates and with lower micronutrient concentra-
tions, combined with a more sedentary life-style is
largely responsible for the spread of diet-related disor-
ders. Diseases of deficiency and excess have now
become significant public health concerns. This
phenomenon has been called the nutrition transition?.

During the latter half of the 20" Century major health
transitions occurred worldwide. These were propelled
by socio-economic and technological changes that
extended life expectancy and altered life-styles while
creating an unprecedented human capacity to use
science to prolong and enhance life*. The most perva-
sive change among these health transitions has been the
rising burden of non-communicable diseases (NCDs).
Epidemics of NCDs are currently emerging or accele-
rating in most developing countries*. Cardiovascular
diseases (CVDs), cancers, diabetes, neuropsychiatric
ailments and other chronic diseases are becoming
major contributors to the burden of disease, even as
infections and nutritional deficiencies are receding as
leading contributors to death and disability®. In 2002,
cardiovascular disease was responsible for 17 million
deaths worldwide, nearly three-quarters of these in
low- and middle-income countries. It has been esti-
mated that by 2010 CVDs will have become the
leading cause of death in developing countries®.

Dyslipidemias are well-established risk factors for
cardiovascular disease; in particular, hypercholes-
terolemia has been of concern since the 1950s, when
the association was recognized between cardiovascular
disease and serum cholesterol. Hypercholesterolemia
currently causes 4.3 million deaths annually and 39
million disability-adjusted life years lost>. Nutritional
and dietary therapy, weight loss, exercise, and scienti-
fically proven nutritional supplementation might be
appropriate to manage dyslipidemia. Expense, high
drug doses and low compliance to strict dietary thera-
pies are current issues surrounding modern drug- and
diet-based lipid-lowering approaches’. Variable patient
outcomes and suboptimal response to both drug and
diet therapies are increasingly evident. The question
therefore arises as to whether greater emphasis is
needed on combination diet/drug therapies to reduce
cholesterol levels in patients who respond subopti-
mally to diet and drug monotherapies.

Considerable research has explored multidrug
combination therapies, but much less attention has
been given combination drug/diet therapies’. These

combined approaches may reduce the number of drug
prescriptions, the progressive rise in “optimal” drug
dosage and costs associated with pharmaceutical
management of disease®. Future research priorities in
drug/diet therapeutic approaches should not only
emphasize the discovery of novel combinations but
also need to address potential safety issues prior to
wide-scale acceptance in clinical practice. Diets
containing soy and/or milk proteins are reported to be
hypocholesterolemic, with soy protein being superior
to milk protein’. Legumes and other pulses seeds are
rich in crude protein (25%). Although many of them
are widely used in animal nutrition, human consump-
tion is lower than that of other traditionally more
accepted pulses'®. Nevertheless, the wealth of nutrients
available from these vegetable proteins and their bene-
ficial functional properties have prompted increasing
interest and demand for this legume for food prepara-
tions addressed to geriatric and infant nutrition''. In the
sense protease hydrolysates from soy protein have
been reported as more effective at lowering cholesterol
than natural soy protein®?, suggesting the use of
hydrolyzed protein from vegetable sources as an alter-
native in treatment of various dyslipidemias, and a
potential agent for reducing CVD risk factors.

Bioactive proteins and peptides

Each protein, apart from its basic function, is also
likely to function as a reservoir for peptides regulating
vital organism processes’. Previously, the primary
criteria applied to evaluate proteins’ effects in the
organism included profiles of amino acids essential to
proper organism function, the effect of proteins on
body mass, their allergenic properties and their antinu-
tritional compound content'. An additional criterion
now exists for addressing proteins’ value as potential
bioactive peptide sources'’. Protein hydrolysates have
reported bioactivity'®, and recent studies have identi-
fied single peptides with specific bioactivities'".

There is a growing trend and interest in the use of
food protein-derived peptides as intervention agents
against chronic human diseases and for maintenance of
general well-being. These peptides are produced by
enzymatic hydrolysis of food proteins to release the
peptide sequences, followed by posthydrolysis
processing to isolate bioactive peptides from a complex
mixture of other inactive molecules®. These peptides
are different from naturally occurring bioactive
peptides, such as endorphins, because they are genera-
ted by proteolysis of native food proteins. Bioactive
peptides are food protein-derived peptides that possess
beneficial pharmacological properties beyond normal
and adequate nutrition®. Food protein hydrolysates
have exhibited potent biological activities such as anti-
hypertensive, antioxidant, immunomodulatory, anti-
cancer, antimicrobial, and lipid-lowering activities*'?,
which are largely due to their constituent peptides.

Bioactive vegetable proteins and peptides
in lipid-lowering

Nutr Hosp. 2014;29(4):776-784 777



Table I
Hypocholesterolemic proteins and peptides from vegetables
sources and their cholesterol-loweing effects in differente
model system

Protein/peptide Model Effect
Soy protein Human Decrease in triacylglycerol and cholesterol circulation
Soy 7S globulin Rats Decrease in plasma cholesterol level
Soy protein hydrolysate Rats Decrease in serum cholesterol level
Soy protein hydrolysate Mice Decrease in total serum cholesterol and LDL level
Soy protein hydrolysate Invitro Suppression of cholesterol uptake by Caco-2 cells
Soy glycinin fragment Invitro Bile acid-binding ability
Lupinus mutabilis Rats Decrease in plasma cholesterol and triglyceride level
Helianthus annuus Invitro Cholesterol micellar solubility inhibition
Defatted corn Invitro Cholesterol micellar solubility inhibition

Bile acid-binding ability
Rice Rats Decrease in plasma cholesterol level

The specific bioactivity of food peptides against
various molecular disease targets depends primarily on
their structural properties such as chain length and
physicochemical characteristics of the amino acid
residues, for example, hydrophobicity, molecular
charge, and side-chain bulkiness®. Data on amino acid
sequences enhances understanding of the mechanisms
involved in peptide bioactivities and is required to
develop medical applications for bioactive peptides?.
Bioactive peptides are encrypted in the primary struc-
ture of plant and animal proteins as inactive amino acid
sequences but they can be released by fermentation,
food processing, and enzyme-catalyzed proteolysis in
vitro or in the digestive tract after human consump-
tion®. In most cases, these protein hydrolysates and
peptides have demonstrated better bioactivity
compared to their parent proteins, and this shows that
hydrolysis of peptide bonds is important in liberating
the potent peptides. Several factors affect the bioactive
properties of the peptides including the enzymes used
for hydrolysis, processing conditions, and the size of
the resulting peptides, which greatly affects their
absorption across the enterocytes and bioavailability in
target tissues. Most reported bioactive peptides are
produced by in vitro enzymatic hydrolysis or fermenta-
tion®. A challenge often faced in food protein-derived
peptide research is to obtain high-yield peptide pro-
ducts with potent bioactivity. This limitation results in
carrying out further processing of the enzymatic food
protein hydrolysates®. In summary, the processes
commonly used for the production and processing of
bioactive peptides are shown in figure 1.

Hypolipidemic effect of proteins and peptides

Ingestion of vegetable protein instead of animal
protein is apparently associated with lower coronary
heart disease risk, an effect that may reflect decreases in
serum cholesterol concentrations®. The cholesterol-

lowering effects of soy protein versus animal protein
have been recognized in animals for over 80 years.
Ample evidence exists indicating that soy protein
causes less hypercholesterolemia and less atheroscle-
rosis in laboratory animals than animal protein. Clinical
investigators have tested a variety of soy products,
differing quantities of soy protein, various subject
selection criteria and a variety of protocols. For
example, one study found that casein or whey protein
fed to piglets during the suckling period affects blood
lipid levels, HMG CoA reductase activity (fig. 2),
glucagon and cortisol levels, and weight gain.>*In other
studies, diets with soy and milk proteins were suggested
as being hypocholesterolemic?, with soy protein
producing a more notable effect than milk protein®.

A meta-analysis of the effects of soy protein intake on
serum lipids in adults and children included an evaluation
of changes in serum lipid concentrations in relation to
initial serum lipids values®'. A series of variables were
analyzed, including soy protein type (isolated soy
protein, textured soy protein, or a combination); soy
protein intake (grams per day); diet type (common
Western diet or low-fat/low-cholesterol diet); age group
(adults or children); and similarity of the control and soy-
containing diets (specifically, weight change in subjects,
and dietary fat, saturated fat and cholesterol intake). The
effects of soy protein in lowering serum cholesterol
concentrations were significantly linked to initial serum
cholesterol values, and substitution of soy protein for
animal protein produced significant decreases in serum
concentrations of total cholesterol (9.3%), LDL choles-
terol (12.9%), and TG (10.5%) without significantly
affecting HDL cholesterol concentrations®.

Effects of protein and peptides on micellar
solubility of cholesterol

Food protein sources of hypocholesterolemic and
hypolipidemic peptides include soy protein, milk
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protein, buckwheat protein, egg white protein, and fish
protein®*>. However the most literatures on lipid-
lowering peptides are focused on soy protein
hydrolysates and peptides. A soy protein peptic
hydrolysate (SPH) is reported to exercise a stronger
serum cholesterol lowering effect than intact soy
protein in rats*. Compared to casein, this SPH signifi-
cantly decreased serum cholesterol levels and
promoted fecal excretion of steroids, suggesting that
the SPH inhibited cholesterol absorption. In the
gastrointestinal system, cholesterol is rendered soluble
in bile salt-mixed micelles and then absorbed. In an in
vitro study, it was found that micellar cholesterol solu-
bility was significantly lower in the presence of SPH
compared to cholesterol micelles containing soy
protein'®. In the same study, in vitro cholesterol absorp-
tion in Caco-2 cells exhibited significantly lower
cholesterol uptake from SPH-containing micelles than
from micelles containing soy protein. Incorporation of
[*H]-cholesterol into the blood, liver and intestine of
rats was also significantly lower in the SPH groups
than in the soy protein groups'. These results indicate

ve peptides.

that soybean peptides have stronger hypocholes-
terolemic effects than soy protein because they inhibit
cholesterol absorption by suppressing cholesterol solu-
bility in micelles. In an effort to better define the active
moiety in soy protein the LDL receptor up-regulation
effects of P-conglycinin and glycinin in human
hepatoma cells (HepG2) was studied, and found that 3-
conglycinin was markedly more effective than
glycinin.** In follow-up research, a + o subunits from
p-conglycinin were found to have higher LDL receptor
up-regulation activity than the 3 subunit. Incubation of
HepG2 cells with purified o + o subunits sharply
increased uptake and degradation of '*I-LDL added to
the culture medium, whereas the subunit was ineffec-
tive.” The a subunit probably contributed more to this
difference than the a subunits.** These reports led to
development of an enzymatic modification process for
hydrolysis of the soy -conglycinin o subunit for use
as a hypocholesterolemic agent’’. Administration of
this hydrolysate in rats by gavage at 20 mg/kg body
weight/d for 28 d resulted in a 36% decrease in plasma
cholesterol; a greater effect than observed with admi-

Bioactive vegetable proteins and peptides
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nistration of 100 mg/kg body weight/d of whole -
conglycinin®. Nagaoka et al. (2001)" identified a
hypocholesterolemic peptide (Ile-Ala-Glu-Lys) from a
milk B-lactoglobulin tryptic hydrolysate, and claimed
it was the first hypocholesterolemic peptide to be
isolated. A tetrapeptide (Leu-Pro-Tyr-Pro) was later
isolated from soy glycinin hydrolysate®. Another
peptide fragment (Leu-Pro-Tyr-Pro-Arg) derived from
soybean glycinin was found to reduce serum choles-
terol in mice after oral administration at a dose of 50
mg/kg, for 2 d (-25.4% in total cholesterol and -30.6%
in LDL cholesterol)®.

Based on their ability to lower micellar cholesterol
solubility, Zhong et al. (2002)* evaluated the in vitro
hypocholesterolemic activity of soy protein protease
hydrolysates prepared with different enzymes and at
different degrees of hydrolysis (DH). In vivo, suppres-
sion of micellar cholesterol solubility is linked to inhibi-
tion of cholesterol absorption in the jejunum. Nagaoka
et al. (2001)"suggested that suppression of micellar
cholesterol solubility may be closely related to lowering
of serum cholesterol. The mechanisms responsible for
soy protein’s effects on serum lipoproteins are
unknown*'. Lovati et al. (1998)*reported that monocyte
LDL-receptor activity is eight times greater in human
subjects receiving soy protein than in those eating

control diets. Recently, studies in rats have shown that
Lupinus mutabilis proteins have remarkable efficacy in
reducing both plasma cholesterol and triglyceride
levels,” confirming the hypolipidemic potential of
legume proteins. Rigamonti et al. (2010)* reported that
Pisum sativum proteins exert hypotriglyceridemic
activity, mainly through downregulation of fatty acid
synthesis. Results from other authors suggest a similar
mechanistic explanation for the hypotriglyceridemic
effect exerted by lupin proteins*. These results suggest
that common pathways may explain the hypolipidemic
effect of legume proteins. Other vegetable proteins also
have hypolipidemic effects. Vioque et al. (2006)*eval-
uated the hypocholesterolemic effect of Helianthus
annuus hydrolysates isolated with pepsin and Alcalase
and Brassica carinata hydrolysates isolated with
pepsin, pancreatin and carboxypeptidase. In this study,
two Helianthus annuus hydrolysates obtained after 5
and 20 min hydrolysis with Alcalase caused a signifi-
cant reduction of cholesterol incorporation into
micelles. These authors suggested the hydrolysates may
contain hydrophobic peptides, since this trait is required
to interact with micelles®.

According to Hosomi et al. (2010)* dietary peptides
are more effective in decreasing serum cholesterol and
LDL-C contents than dietary protein. Two main causes
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have been put forth in regard to the decreased serum
and liver cholesterol contents related to the dietary
protein. One hypothesis is that it relates to the amino
acid composition of the protein in particular, the ratio
of lysine/arginine, and the content of specific amino
acids, namely, methionine, cysteine, and glycine*. The
other hypothesis involves an intradigestive trct effect,
namely, that the digestibility of dietary protein and the
physicochemical properties of digestion products in
the digestive tract are related to cholesterol metabo-
lism*. Nagaoka et al. (2001)' found that in animal
models the degree of serum cholesterol lowering
depends on the extent of fecal excretion of steroids. To
clarify this mechanism Hosomi et al. (2010)* evaluated
the decrease in serum and liver cholesterol contents in
rats related to the fish protein and peptides diet.
Compared to rats fed casein, rats fee fish protein and
peptides had decreased serum and liver cholesterol
contents as a result of the suppression of sterols absorp-
tion. Previous studies have suggested that soy protein'®
and egg ovomucin¥’ suppressed the micellar solubility
of cholesterol and enhance bile acid binding capacity in
vitro resulting in increased fecal steroid excretion.
Proteins that are insoluble digestion products to
mammalian digestive enzymes are known as resistant
proteins that act to decrease blood cholesterol levels.

Impact of protein and peptides on genes regulating
hepatic lipid metabolism

Rigamonti et al. (2010)* investigate a possible
impact of pea proteins on the expression of genes
involved in cholesterol metabolism, the relative
mRNA concentration of sterol regulatory element-
binding protein (SREBP)-2 and that of its target genes
such as hydroxymethyl-glutaryl-CoA (HMG-CoA)
reductase and LDL receptor was determined, together
with the hepatic gene expression of cholesterol 7a-
hydroxylase (CYP7A1). The major focus this kind of
studies is the investigation of potential mechanisms
explaining the impact of proteins on circulating plasma
total cholesterol and triglycerides. In order to examine
the hypocholesterolemic effect of pea proteins, Riga-
monti et al (2010)* measured the hepatic mRNA
concentrations of SREBP-2, its target genes HMG-
CoA reductase and LDL receptor, as well as CYP7AL.
These authors did not observed relevant variations of
SREBP-2, HMG-CoA reductase and CYP7A1, the
LDL-receptor expression was significantly elevated in
pea protein-fed animals. The LDL receptor is a major
regulator of circulating LDL-cholesterol levels*, and
increased hepatic LDL receptor expression results in
accelerated clearance of LDL particles®. The observed
elevation of hepatic LDL-receptor mRNA concentra-
tion in pea protein-fed animals may therefore result in
an increased LDL catabolism and contribute to the
observed plasma cholesterol reduction in these
animals. According to the same authors the pea

protein-based diet provided to rats did not influence
triglyceride secretion or hydrolysis, whereas an effect
was observed on fatty acid synthesis. In this study, a
modest, not significant reduction of SREBP-1c gene
expression was observed in pea protein-fed rats
compared with casein-fed animals. SREBP-1c is a key
regulator of fatty acid and triglyceride synthesis in the
liver, an increase of the nuclear concentration of
SREBP-1c, occurring through an increased gene
expression or enhanced proteolytic activation, leads to
transcription activation of genes encoding fatty acid
synthesis enzymes.* Whereas mRNA concentrations
of SREBP-I1c target genes (FAS, fatty acid synthase;
SCD1 and SCD2, stearoyl-CoA desaturase 1 nad 2)
were markedly lower in pea protein-fed animals.

The significant downregulation of FAS, SCD1 and
SCD2 in spite of an almost absent reduction of SREBP-
1c expression could be explained by a reduced proteo-
Iytic activation of SREBP-1c and a consequent reduced
nuclear concentration of the activated transcription
factor”. Altogether, these results clearly indicate that
pea proteins exert a hypotriglyceridemic activity
mainly through downregulation of fatty acid synthesis.
Results from other authors suggest a similar mecha-
nistic explanation for the hypotriglyceridemic effect
exerted by lupin proteins*.. These observations again
suggest that common pathways may explain the
hypolipidemic effect of legume and other pluses
proteins. These studies demonstrates a marked hypo-
cholesterolemic and hypotriglyceridemic effect of
vegetables protein-based diet in hypercholesterolemic
rats and suggests that these effects may occur, respec-
tively, through upregulation of LDL receptor and
downregulation of fatty acid synthesis.

Cholesterol proteins and peptides as nutraceutical
ingredients

Two soybean protein-derived products, LunaSoy™
and Lunasin XP®have recently been commercialized as
suitable ingredients for the formulation of cholesterol-
lowering foods. The two products are made from
lunasin a bioactive soy protein component. The first
product is commercialized as a protein complex suita-
ble for the formulation of functional foods and beve-
rages. The second product is commercialized as a
peptide extract formulated for use as a dietary supple-
ment>'. Lunasin is a peptide composed of 43 amino acid
residues with an MW of 5.5 kDa. It contains 9 aspartic
acid residues on its carboxyl end, a cell adhesion motif
composed of arginine-glycine-aspartic acid residues,
and a predicted helix with structural homology to a
conserved region of chromatin-binding proteins®.
Earlier studies on animals showed that lunasin is not
fully digested in the gastrointestinal system but is
absorbed intact, reaching target tissues®. Figure 3
presents the predicted secondary structure of lunasin,
its 43amino acids, and the motif>.
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Fig. 3.—Lunasin predicted structure. (A) Helix withstructural
homology to a conserved region ofchromatin-binding proteins;
(B) 43 amino acid peptidethat contains an arginine-glycine-as-
partate motif*.

This peptide has been shown to be responsible for
the cholesterol-lowering effects associated with
consumption of soybean products. Lunasin acts by
reducing the level of HMGCoA reductase, which is
similar to the action of statins, the popular cholesterol-
lowering drugs. The cellular mechanism of action of
lunasin involves reduction in the rate of gene expres-
sion for HMGCoA reductase, therefore less enzyme
protein is made by the liver, which leads to reduced
production of cholesterol. In addition lunasin increases
the transcription levels of LDL receptor mRNA which
enhances clearance of plasma LDL cholesterol.”!
Another soy peptide, CSPHP (C-fraction soy protein
hydrolysate with bounds phospholipids) has been
granted Generally Recognized As Safe (GRAS) status,
allowing it to be sold as an ingredient for the formula-
tion of cholesterol-lowering foods (functional foods
and beverages) or dietary supplements. In human clin-
ical trials, daily consumption of 3 g of CSPHP for three
consecutive months leads to reductions in total choles-
terol by about 38 mg/dL and LDL-cholesterol level by
46 mg/dL in hypercholesterolemia patients. Also
important is the finding that CSPHP did not reduce
cholesterol levels in people with normal cholesterol
levels®. The mechanism of action is believed to involve
suppression in absorption of dietary cholesterol from
intestinal tract, which enhances lowering of plasma
cholesterol levels™. An advantage presented by these
three products is that no side effects have been reported
related to consumption®'.

Conclusion

Dyslipidemias, particularly hypercholesterolemia,
are well-established risk factors for cardiovascular
disease. Expense, high drug dose, and low compliance
to strict dietary therapies are current issues
surrounding modern drug— and diet-based lipid-
lowering approaches. Furthermore, variable patient
outcomes and suboptimal response to both drug and
diet therapies are increasingly evident. The question
arises as to whether more emphasis should be placed
on combination diet/drug therapies to reduce choles-
terol levels in patients who respond suboptimally to
current diet and drug monotherapies. Vegetable
proteins contain bioactive peptides with diverse and
unique health benefits. Many of these peptides hold
promise for use in the prevention of age-related
chronic disorders such as cardiovascular disease,
cancer, obesity and decreased immune function. A
large and growing body of evidence indicates that
vegetable protein isolates, hydrolysates and peptides
can reduce blood cholesterol concentrations in experi-
mental animals and humans. Indirect evidence also
suggests that some peptides can be absorbed by the
gastrointestinal system and exert their action on
specific target organs, while other peptides (e.g.
hypocholesterolemic peptides) do not require absorp-
tion and act directly at the intestinal level. Proteins,
hydrolysates and peptides with hypocholesterolemic
bioactivity are potential nutraceutical ingredients with
promising applications in development of functional
foods for use in diet/drug therapies aimed at reducing
cholesterol levels in the population at risk for cardio-
vascular risk disease.
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Abstract

The last ten years have allowed me to mature some
concepts and criteria in relation to malnutrition in the
clinical practice. A lot of us have devoted all our efforts in
an attempt to take it under control. The results, however,
have shown to be insufficient in the clinical practice,
because Hospital Undernutrition still persists in our
hospitals and in fact, its prevalence is growing due to an
ageing population.

I think it is necessary to insist in renaming it as Clinical
Undernutrition because it not only appears in hospital
settings but it is present before and persists even after hospi-
talization; the latter reinforces the condition by forcing a
change in the habits of the patient and the consequences of
the treatments. I would also like to sustain that the risk is
not caused by the undernutrition in itself but rather in the
disruption of the nutritional balance which is a consequence
of the aforementioned conditions and which is defined in a
term: Trophopathy; that is, a disruption in the trophism or
in the normal functioning of the nutritional status. This
disruption constitutes the core risk that is associated with
clinical undernutrition and the physical consequences of it.
The disruption occurs internally and it will play havoc on
cellular nutrition, tissues and further. It appears simultane-
ously in the blood, so it should be searched and detected
there as it is the closest possible place to its origin.

The new therapeutic procedures make it possible to
cure some cases that in the past were impossible to treat.
However, this also means increased risks and so requires
a strict control to achieve the best results. Both illness and
its treatment put homeostasis at risk and they will defini-
tely impact the nutritional balance, being the latter the
key objective in order to achieve or restore the healing
process and health.

Apart from the benefit obtained with the treatment, it
is necessary to apply an appropriate nutritional support
that will guarantee the least amount of risks which could
derive from an imbalanced nutritional status.
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LA DESNUTRICION CLINICA EN 2014;
PATOGENIA, DETECCION PRECOZ Y
CONSECUENCIAS; DESNUTRICION
Y TROFOPATIA

Resumen

Los tltimos diez afios me han permitido madurar con-
ceptos y criterios en lo relacionado con la desnutriciéon en
la practica clinica. Muchos hemos luchado por controlar-
la, pero no es demasiado lo avanzado en realidad ya que
persiste en nuestros hospitales y residencias, e incluso au-
menta su prevalencia a causa del envejecimiento de la po-
blacién.

Insisto en denominarla Desnutricién Clinica porque no
solo es hospitalaria pues se presenta antes y persiste des-
pués de la hospitalizacion, reforzada por ésta y lo que im-
plica en cambios de habitos y el efecto de los tratamientos.
Sugiero también que el riesgo no es, no esté en la desnutri-
cion, sino en la alteracion del equilibrio nutricional pro-
vocado por los elementos citados y tiene un nombre que lo
define: trofopatia, que es la alteracion del trofismo o del
normal funcionamiento del equilibrio nutricional. Esta
alteracion es el prolegémeno de la desnutricion clinica y
sus repercusiones anatomicas. La alteracion de este equi-
librio se produce en el medio interno, repercutiendo en la
nutricion celular y tisular. Y como se manifiesta simulta-
neamente en el plasma sanguineo, es ahi donde debemos
buscarla.

Nuevas técnicas terapéuticas facilitan tratamientos an-
teriormente impensables, pero suponen un incremento de
riesgos que es necesario controlar frecuentemente para
conseguir un balance positivo de resultados. Enfermedad
y tratamiento atentan contra la homeostasis, repercutien-
do sobre el deseable equilibrio nutricional, pilar basico
para conseguir o recuperar la capacidad de restauracion
de la salud.

Amén de la accion directa saludable del procedimiento
terapéutico sobre la enfermedad, hemos de contar con el
adecuado soporte nutricional para reducir riesgos deri-
vados del desequilibrio nutricional.

La disponibilidad de sistemas automaticos para la pre-
diccién y el seguimiento del riesgo en el episodio clinico
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The use of automated systems to predict and control
the risk factors during the clinical phase makes it possible
to have a more thorough control of the illness from its
origins, allowing an early diagnosis and treatment of it.

(Nutr Hosp. 2014;29:785-796)
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Introduction

Ten years have gone by since I wrote about Hospital
Undernutrition'. Therefore I think it is necessary to
revise, modify and adapt some of the key aspects
related to it since unfortunately not much has been
attained till now to face this serious illness.

The first aspect to reconsider is the term itself. I have
decided to change Hospital Undernutrition for Clinical
Undernutrition (CU) and I would suggest the concept
of Clinical Trophopathy as the most appropriate term
to avoid confusion.

It is also necessary to make an update on the seman-
tics normally used to refer to CU. For this, the word
“trophopathy” (an alteration of the nutritional balance)
is introduced in order to consider the physiopathology
of the illness in a broader sense and to understand the
complex amount of issues that are involved in it.
Trophopathy should not to be regarded as a synonym of
undernutrition because during the illness there are
constant changes in the metabolism (which are usually
of short duration) or in the availability of nutrients
(which cannot be used by the cell even if they are
present in the system).

These metabolic changes are trophopathic and, if
they persist, can lead to undernutrition. Having this
picture in mind, it is evident that it is absolutely neces-
sary to modify our concepts and goals, that is, what is
to be expected from the nutritional screening that is
carried out to guarantee an early detection as well as to
control the nutritional risk (table I). We must also
consider the new screening tools, which make it
possible to get valuable prognostic data. In this regard
we will now discuss the most appropriate parameters to
face this illness with the best possible results.

Clinical Undernutrition in 2014

The term Clinical Undernutrition was described in
Libro Blanco sobre Desnutricion Clinica en Espaiia,
edited (in Spanish) by SENPE in 2005. In the chapter
“A project to prevent , detect promptly and control
undernutrition” (Proyecto para la prevencion, detec-

facilita su control, desde la deteccion precoz a su solucion,
con mayor dominio de la evolucién.

(Nutr Hosp. 2014;29:785-796)
DOI:10.3305/nh.2014.29.4.7272
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cién precoz y control de la desnutriciéon) (CONUT®
Project), was defined as “Clinical undernutrition (CU):
a condition characterized by a lack of nutrients (a
calorie-protein lack), being it either the cause or conse-
quence of the illness, the treatments or the hospitaliza-
tion and/ or the complications related to it, and which
can occur during the hospital stay or Primary Assis-
tance”.

I am particularly interested in making the term CU
updated and available to all professionals, but I would
also like to make particular emphasis on the
complexity of this clinical condition as well as the
metabolic and functional alterations related to it. I am
also interested in replacing the term Hospital Undernu-
trition (or Undernutrition related to the illness) and
distinguishing this from Primary Undernutrition (PU),
in order to demonstrate how relevant, varied and
serious all the concepts involved are. In this way we
will be able to prevent CU by means of the new
screening systems and we will improve the control by
achieving the following three objectives: 1. Being able
to guarantee an early diagnosis of nutritional risk, 2.
Doing a more precise prognosis of the risk by ranking it
according to the degree of seriousness and 3. Carry out
the frequent follow-ups to monitor its evolution and
keep a record of the changes occurred during the
process. These changes could be a consequence of an
illness, a therapy or a particularly vulnerable case (as
frequently happens in elderly or chronic patients).

Clinical Undernutrition / Primary Undernutrition

To begin with, Clinical Undernutrition must be
distinguished from Primary Undernutrition.

Primary Undernutrition refers only to a lack of nu-
trients, no matter what the cause of that lack has been.
Following the words of Grande Covian, it is “a patho-
logical condition derived from a deficiency in the
caloric, plastic or regulatory nutrients, which fail to
cover the needs of a living organism”.

As a consequence of this situation, an array of meta-
bolic changes occurs in an attempt to maintain the vital
equilibrium and to obtain maximum energy from the
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reserves, and, at the same time, to save protein as well
as other nutritional substrates. If depletion and its
consequences do not reach risky limits, the equilibrium
can be restored by an appropriate nutritional oral
support that is administered until deficiency has been
solved.

On the other hand, although the causes of CU and
PU can be the same, the former is basically caused by
the metabolic changes occurred both by the illness and
the therapeutic procedures (such as surgery, radio,
chemotherapy, transplant, etc) as well as other by other
aspects related to hospital care. However, CU does not
necessarily imply nutrient deficiencys; it can also be
present in a situation where a decreased concentration
or availability of a nutrient can be enough to alter the
whole system. All these aspects determine the meta-
bolic changes that will eventually alter the trophism of
the cells, tissues and systems, hence the concept of
trophopathy (an altered nutritional balance). The
patients who suffer it were, at the beginning, suffering
from an illness and, later on, they may also suffer the
consequences derived from the treatments as well as
from hospitalization.

As this can also be a consequence of PU, I suggest
that undernutrition should be used to refer to the clini-
cal condition and it should be considered as a synonym
of clinical trophopathy. With the latter we are then
taking into account the original causes of the illness,
including those stages in which some kind of alteration
is already present, yet without any physical signs.

The consequences of each are also different, as well
as their complications and solutions, so they cannot be
measured with the same tools. In the case of PU the
objective should be aimed at getting a balanced nutri-
tion (usually orally) that will cover the needs, while in

the case of CU the focus is placed on the frequent
changes of the nutritional status. This is because
normally in CU the physiological mechanism (eating)
is impaired and so it is necessary to apply artificial
feeding, hence supplying nutritional formulas by
enteral of parenteral means.

The ways in which they appear and evolve are
different as well: PU normally evolves slowly and it
generally depends on the difference between a defi-
cient income and the demands, which will signal a
saving state. On the other hand, CU implies not only a
certain kind of shortage but an impaired ability to
ingest, absorb and/or metabolize, an increase of the
demands, as well as internal changes derived from
illness, comorbility or treatment, as is the case of
inflammation, over-hydration, medication, etc.

As regards the term “Hospital Undernutrition” or
“Undernutrition Related to an Illness”, we think that
these concepts are definitely not sufficient to refer to
the condition in a broad sense, neither chronologically
nor conceptually.

The concept of Hospital Undernutrition goes beyond
the chronological limits of hospitalization; it usually
starts before hospital admission with a high prevalence
and it generally persists even after hospital discharge,
being even higher at that moment. CU normally
extends during treatment and recovery, reason why we
insist that the concept of hospital undernutrition is not
appropriate as it lasts as long as the clinical stage.

It is estimated that around 30% of patients are
already undernourished at the moment of hospital
admission and that this condition increases by 30%
among hospitalized patients, which determines a
higher risk of complications, mortality (fig. 1), dura-
tion of stay and hospital expenses>®. It is very important
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to remember that almost all of these undernourished
patients have developed the condition as a conse-
quence of CU (not as a consequence of PU) because
they were already ill by the time of admission and proba-
bly during previous treatments, being these events the
cause of their altered trophopathy. There is a further
increased incidence of patients who become under-
nourished due to the clinical condition that they are
going through such as illness, hospitalization, fasting,
increased demands, further treatments and complica-
tions, all of which are a cause of trophopathy that will
increase both duration and seriousness of the condition,

and that can be diagnosed as undernutrition by means
of anthropometrical parameters.

After this period and hospital discharge, patients with
persistent CU will be likely to need a longer period of
sick leave as well as a more intensive therapy and home
care by the Primary Assistance. They will also be prone
to be readmitted due to further complications derived
from undernutrition. All this will definitely impact the
patient and his carers (ulcerations by pressure® are a
common example), hence the need of a continued nutri-
tional control (figs. 2 and 3). As a consequence cessa-
tion of the CU control should not be at the moment of
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hospital discharge but, rather, after the recovery period
and with the final discharge. Exception of this would be
in the case of very vulnerable patients (such as chroni-
cally ill or the elderly), in which case it is necessary to
keep some kind of control either at home or at the
hospital where they have been admitted.

To sum up, and regarding the concept of Hospital
Undernutrition: There is an evident need to control it
before the moment of admission and diagnose it as an
illness from the beginning. Undernutrition tends to
increase during the treatment and hospitalization, but
also persists after the hospital discharge. This is why
nutritional control should continue even outside the
hospital?, especially in the case of chronic or elderly
patients.

Finally, it is clear that the classical concept of Under-
nutrition Related to Illness is too limited because it
does not consider the therapeutical procedures which
are so detrimental and aggravate undernutrition. It does
not either contemplate the eventual consequences of
hospitalization and undernutrition, as well as other
circumstances that may coexist (such as other illnesses,
its complications and the treatments received).

When referring to CU we believe that nutritional
status control should be carried out from the moment
the illness appears until the end of it and of the recovery
period. CU must be traced back as close as possible to
its origin, that is, in the internal environment. It must be
detected as soon as possible, preferably at the moment
when it originates. It is extremely important to act
promptly in order to prevent the serious consequences
of it. The more serious a condition and the more
aggressive the treatments to reverse it, the higher the
risk of complications.

Trophopathy: “Altered nutritional status”

Undernutrition, when already established, is consi-
dered a trophopathy. However, many other metabolic
conditions due to different causes can also lead to a
trophopathic condition which can occur before under-
nutrition or play a role in the aggravation of it. In order
for CU to develop, a lack of or diminished input of
nutrients is not always needed. In many cases a meta-
bolic imbalance of any kind can be sufficient to play
havoc on the cell trophism. Either a change in nutrient
concentration or a cell’s failure to assimilate them
(such as an altered osmotic or oncotic pressure, pH,
etc.) as well as the presence of certain substances such
as medicine, can all have a trophopathic effect. Even
when the body is able to receive and put away the
essential nutrients, the cell will develop undernutrition
if it fails to assimilate them.

It is not always easy to state whether undernutrition
is the cause or the consequence of the patient’s clinical
development. The same applies when introducing
changes in the therapeutical procedures to control the
illness; these generally involve an increased demand of

nutrients while at the same time, there is a necessary
restricted intake as well as an alteration in the physio-
logy of certain organs and systems that metabolize
them. Hence, clinical undernutrition can be a conse-
quence of many therapeutical procedures.

It is also important to bear in mind that undernutri-
tion (or an altered nutritional equilibrium, that is
trophopathy) reduces the efficiency of many therapeu-
tical procedures, which is demonstrated by means of
the clinical data that we use to control it, as these are
essential to closely monitor any changes that occur
internally in the patient.

Finally, in those cases where trophopathy has
already been established or there is a high risk of deve-
loping (or worsening of) undernutrition, we think that it
would be a serious mistake to wait until any anatomic
changes caused by undernutrition appear and even-
tually then diagnose and treat the condition. By this
time undernutrition will have already been well esta-
blished since long and metabolic evidence of it can be
easily detected by the clinical data. By then the body
will have suffered the consequences and be in a more
complex condition. In the clinical practice, in order to
treat, control and diagnose these alterations as soon as
possible, it is necessary to apply specific type of
methods. These methods have been specially designed
for this purpose and therefore they have been based on
analytical parameters which are the only way to study
the condition from within (fig. 4). Pretending to do
with anamnestic and anthropometric methods is like
watching late, from outside, the ravages of what has
been happening.

Inflammation

Inflammation is another common clinical issue that
can alter the body’s function and metabolism: “It is the
immunological system’s reaction to the damage caused
to the cells and tissues by bacterial pathogens or by any
biological, chemical, physical or mechanical
aggressor”, as defined by Garcia Barreno’.

Heilmeyer and Kihler® had already stated that:
“Inflammation is to be regarded by the medical profes-
sion as of utmost importance due to the biological
impact of it. Whatever the chosen approach to treat
inflammation, it will eventually influence his attitude”

Systemic inflammation is a complex reaction that is
unfortunately of a high frequency and we consider it as
a serious trophopathic cause®. The reason for this is that
systemic inflammation can be triggered by multiple
aggressions, illnesses and treatments of these. As a
consequence we strongly believe that it must be taken
into consideration at the moment of the diagnosis as
well as during the follow up of the metabolic changes
that occur. All these must be considered when
choosing the appropriate nutritional support, which
must go in hand with the treatment for inflammation
(its origin and consequences).

Clinical undernutrition in 2014

Nutr Hosp. 2014;29(4):785-796 789



" ¢ Hospital Universitario ﬂ Hombrey
de la Princesa

s I TPN

....u{..............u...........wm.'. .

il

® & & & § 5 & 5 % 5 G B S 8 3 G 2 8 8 ¢ ¢ 3

g £ £ ¢ £ g2 & & ¥ g £ g @g g @ g 2 € & £ £ £

g 8 g 8 B 2 g 8 8 g § § § 8

EEEREEEEEEEEEE : i i
I-...[u)wm wass (5 IR0 Suparior —o—mm.mmn|

Fig. 4.—Pancreatitis.

Clinical Undernutrition, therefore, should not be
approached in the same way as primary undernutrition
which is merely indicative of a lack. On the contrary,
Clinical Undernutrition must be regarded as a
trophopathy, that is, a pathological condition charac-
terized by an alteration in the homeostasis and in the
functional capacity of the tissues, hence a failure to
achieve nutrients as a consequence of a reduced avai-
lability of these in the internal environment. This will
eventually generate cellular undernutrition which, if
the trophopathic conditions remain present, will aggra-
vate the whole condition and extend it to death. This
process will be marked by an inevitable increase of the
nutritional risk accompanied by a rise in morbility,
hospital stay and therapeutical cost.

CU outside the hospital

All that has been explained shows why this situation
must be seriously considered by all the members of the
hospital team. The Family Physician and the Primary
Assistance professionals are the first ones to become in
contact with undernutrition since this has already been
developing as a consequence of the illness and pro-
bably even from the beginning of the treatment at
Primary Assistance. Therefore these professionals
should be the ones to set off the controls and be able to
diagnose CU as soon as possible, even before hospita-
lization. They should also continue to monitor even-
tually adjust the treatment after hospital discharge.

It is very important to train these professionals and
make them aware of the relevant role they play in the
prophylaxis and control of CU, as well as their key role
in the prevention of it. The number of undernourished
patients that will require more special treatments will

be diminished and this will benefit the results achieved
with surgery, radio and chemotherapy. An essential
role to be performed by this team of professionals is to
keep good control of the facts that lead to undernutri-
tion, such as a low intake (due to anorexia or difficulty
to swallow), or an increase in the demands (high
temperature, seizure disorder), or loss of fluids (diar-
rhoea, fistulas). It is also important to pay attention to
those therapeutic procedures which could have a
trophopathic effect. They must control these conditions
in order to prevent an eventual CU from developing, so
they will apply the screening tools before hospitaliza-
tion and will eventually consider nutritional support to
be carried out at home. The same will apply after
hospital discharge, a period in which the doctor in
charge should carry on the screening to control the
clinical development of the patient.

Specialists play a decisive role in detecting any
possible risk of developing the illness or, at least, a high
NUTRITIONAL RISK that is usually related to particu-
larly trophopathic conditions and treatments. They
should be aware of the trophopathic impact that their
illness of specialization usually involves, as well as the
treatments applied. By administering a proper nutri-
tional support to a patient with a high risk of undernutri-
tion it is possible to guarantee a better evolution of the
process as well as better results of the therapies and a
decrease in the duration, costs and risks associated'*-'2.

At the moment of carrying out the pre-surgical tests,
Anaesthetists should evaluate the nutritional status of
the patient in case the surgeon has not done it. Both
professionals are well prepared to detect a case of
undernutrition or the risk of developing it during the
stay of the patient in hospital. Nutritional risk should be
considered right from the first consultation with the
patient, especially if the patient is to go under surgery.
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Early detection of CU and nutritional risk

The ideal tools to guarantee an early detection and
follow-up of CU are based on the diagnosis and control
of the changes in plasma of the body functions, since
any alteration of these can be detected much earlier and
with more precision than anthropometrical measures.

We have previously selected the appropriate para-
meters for clinical diagnosis, albumin, total cholesterol
and total lymphocyte count, all of which are included
in routine tests. A reduction in blood concentration of
any of these can be used to detect an altered
trophopathy at an early state. They are evidence of a
possible CU and nutritional risk, hence they constitute
an effective tool to act immediately by applying nutri-
tional support, even before hospitalization.

The advantages of these parameters as screening
tools have already been discussed thoroughly in
previous papers.

The fact that nutritional screening is based on these
parameters does not mean that other parameters are
excluded for assessment of nutritional status. Parame-
ters such as anamnesis, clinical and anthropometric
should always be present when analysing the nutri-
tional state and risk of a patient. Any protocol must
involve a thorough assessment of the nutritional status
to be followed after the screening process.

After hospital discharge nutrition control continues
and is to be carried out by the Family Physician until
the causes of undernutrition have been reverted. Later
on, it will be sufficient to check the patient’s appetite,
general aspect and weight, and in case of doubts, the
necessary blood tests should be carried out to guarantee
that the nutritional indicators are within the normal
range®.

The ageing process

When considering the risk of a clinical intervention
it is also necessary to bare in mind the inevitable
trophopathic impact caused by ageing. It must be taken
into consideration at the moment of assessing diag-
nosis, prognosis and treatment.

The close relationship between age and undernutri-
tion have already been studied extensely by analysing
the parameters measures by CONUT® That has been
done in order to effectively adapt the screening tools to
age as precisely as possible. Our CONUT® system has
shown to be such an effective tool that can predict
nutritional risk regardless of age' (fig. 5).

We should bare in mind the complexity of the
trophopathic condition which appears in the clinical
setting as a consequence of the illness and its treatment,
but also determined by the complications of these. The
alterations in nutritional status are extremely difficult
to detect and measure by means of the methods
normally used for that purpose. However, they can
easily be detected with the same parameters that are
already being applied for the control of the clinical
process.

Another potential benefit of the system is the prog-
nostic effectiveness of the automatic screening filters.
These filters will allow us to improve the quality of the
assistance that the patient receives, by means of better
nutritional support as well as by applying those predic-
tive qualities in such a way that we will be able to select
the most appropriate treatments that combine the
highest efficiency and the least aggressiveness to the
integrity of the patient'>"".

At this point we would like to conclude with a brief
analysis of this trophopathic process by stating the
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serious conditions which are usually present at the
moment of discharge or end of the clinical period.
These conditions can be taken under control with the
frequent follow-ups to monitor the chances of risk.

The following are the most frequent consequences
of a nutritional alteration that can appear during the
clinical-assistential event:

¢ Increased morbility with multiple complications:

— re-opening of surgical stiches
— Infections, sepsis
— Decubitus ulcer

* Poor response to medical an surgical therapies,
* Longer hospitalization,

e Higher hospital costs'*%,

¢ Higher mortality?,

* Higher readmissions,

* Longer off work time*

The latest automate and computer systems for nutri-
tional screening make it possible to keep a record of the
events, to predict their incidence and impact, and so
allow us to prevent them from occurring®.

With the aim getting maximum profit of the sensi-
bility, promptness and predictive capacity that the
control of CU offer, we have considered the impact
posed by illnesses and their treatments that have been
the most common in our experience during hospital
discharge or development, considering hundreds of
thousands of cases recorded. In order to do this we
analysed the diagnosed groups of CIE-9 according to
ITIL in the hospitals that normally use our nutritional
control system, and we have ranked them according to

their potential risk to some aspects such as mortality,
survival, hospital stay and even relapses or readmission.

This information involves the aspects and tropho-
pathic situations included in those diagnosis and treat-
ments that imply nutritional risk and that are respon-
sible for Clinical Undernutrition and its eventual
consequences. With that we will have a valuable data
for assessing the degree of risk related to each condi-
tion, clinical control and treatment. This way it will be
possible to previously reflect on the most appropriate
approach to each particular patient, thanks to the
predictive value of the CONUT system.

CONUTP® is an innovative system for nutritional
control that includes the latest tools capable of keeping
track of the patient’s prognosis from the beginning of
hospitalization or even at any moment of his stay or at
considering the treatment applied. It is an extremely
useful tool for both the Specialist and the Family Physi-
cian*".

Once we had the clinical information systems had
been settled up it will be possible to have easy access to
the original causes of hospitalization. This will allow
us to calculate the risk that corresponds to each patient
in a more precise way, and hence automatically state a
real risk or even predict the possible results or
outcomes, such as length of treatment, mortality risk,
costs, etc.” (fig. 6).

Finally, after so many years of experience in the use
of these parameters for the study of CLINICAL
UNDERNUTRITION, I would like to be among the
first ones to update the terminology, which could be
reformulated as: “An altered nutritional or tropho-
pathic state caused by an illness or its treatment,
including hospitalization and the complications
derived of it”.

30

25

20 r

Hazard ratio

15 -

® Fig. 6.—Relationship betwe-
en the controlling nutritional
status (CONUT) category
and hazard ratios for the all-
cause death in fully adjusted
Cox regression analyses.
Vertical bars represent 95%
confidence intervals. (Taken
Jfrom: Prognostic Impact of
Nutritional Status in Asymp-
tomatic Patients With Car-
diac Diseases A Report From

CONUT score 0-1

CONUT score 2

CONUT categories

the CHART-2 Study — Kotaro
Nochioka, MD, PhD; Ya-
suhiko Sakata. Circulation
Journal Vol. 77, September
2013).

CONUT score =3
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Table I

Comparisson of the main aspects of CONUT with the requirements of Resolution ResAP (2003) 3 and the Praga criteria

regarding screening systems

CE suggestions for nutritional
screening: resolution ResAP (2003)3

Compliance with manual
methods

Compliance with
analytical methods

1. Nutritional risk assessment must
consider the nutritional state and the
degree of illness.

2. The method for nutritional risk con-
trol must be based on evidence in oder
to guarantee that it can efficiently
identify those patients that might need
nutritional spport.

3. The method for the control of nutri-
tonal risk must be an easy to apply and
interpret kind of method

4. The influence played by age, height
and sex must be considered in order to
determine the nutritional risk of the
patient.

5. Nutritional risk of all the patients
should be check routinely before hos-
pitalization or when this takes place.
This evaluation is to be repeated at fre-
quent intervals during hospitalization
(the frequency will be dependant on the
degree of nutritional risk).

6. It is necessary to carry out studies
for the design and validation of easy to
apply screening, which will be applied
in hospitals as well as in primary care
units.

7. Once a patient has been diagnosed
with nutritional risk, a full nutritional
assessment is to be carried out in order
to determnine the adequate nutritional
plan, dietetic objectives, intake and
body weight control, as well as the
necessary modifications of the treat-
ment.

8. Itis necessary to establish standards
for diagnosis and control of nutritional
risk/state, to be applied at a national
and international levels.

They can diagnose an already present
undernutrition, not the risk at the
moment of assessment

They do not detect any recent damaged
caused by the treatment or fasting
period until many days after.

They require specific training, espe-
rience and time. They are liable to
errors dependent on the observer and
among different observers

Age is a very influential aspect on the
surveys and measurements.

They are valid at the moment of assess-
ment. Repetition of them within less
than thrree weeks does not detect any
variations and demand too much effort.

Specially trained staff and time are
required, hence it is not easy to apply.

They require constant control of the
evolution in order to repeat the surveys
and meassurements.

Its subjective nature prevents standar-
dize the results with sufficient security.

Is satisfies both aspects at the moment of
assesment and at its original place: inter-
nally

Validated by VEN and SGA, but valida-
tion according to the results is highly rec-
comended

It is automatic, no room for mistakes.

Valid for adult and elderly patients.

It is carried out at each analytical evalua-
tion, hence it facilitates any necessary
modifications of the treatment or nutritio-
nal support.

It is compatible with the computing sys-
tems already in use in the hospital.

The alert is automatic, which allows for
early modifications of the nutrition and tre-
atment as required.

It is a valid system to be applied locally,
regionally and internationally.

This new approach considers undernutrition as a
condition that can develop during clinical stay and so
implies regarding it a trophopathy. This way we should
bare in mind that the most appropriate treatment to
control this condition will be one that will allow the
necessary changes at the right moment: these should
take place internally and at the moment that they are
occurring inside the cells which provide nutrition to the
tissues. It is then insufficient to focus the attention on
the anatomical changes; the development of these is
too slow, rather vague and of late appearance in the
process, hence not useful parameters for clinical use,
especially during hospitalization.

Update

Unfortunately, after looking back on these ten years
it is evident that not much has been improved regarding
undernutrition and the interest shown by the Adminis-
tration on this issue. It is also evident that there is a
“Lack of knowledge and awareness among health
professionals of the aspects related to undernutrition”,
as well as an insufficient training of these professionals
and a poor application, in our hospitals, of the nutri-
tional screening tools designed for early detection of
undernutrition. In most cases, this situation has
remained the same, with the added risk of an ageing

Clinical undernutrition in 2014
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population and a growing number of elderly people. As
a consequence of this, undernutrition within both
hospital and outpatient settings (especially at nursing
homes) has increased dramatically in the last years.

Conclusions

1. A metabolic or trophopathic alteration caused by
an illness or its treatment is not necessarily a
synonym of undernutrition, although it can even-
tually cause it, depending on the duration and
intensity of the alteration.

2. An early detection of these trophopathic alte-
rations through screening is a highly effective tool
to anticipate the possible anatomical and clinical
changes that may be caused by undernutrition,
and this enables us to carry out an early interven-
tion to prevent the appearance of undernutrition.

3. It consists of an easy and efficient tool to keep a
close control of the situation with the analytical
parameters in the clinical setting. It is also very
effective in the case of chronic, vulnerable and
elderly patients, without inflicting any discom-
fort to them.

4. Directly introducing the analytical data in the lab
systems will make this information readily available
to other systems and so it will be possible to apply
them with clinical and epidemiological purposes.

5. The introduction of this data in systems such as
ITIL will determine that it will be possible to
benefit from the prognostic potential of this tool
and use it for the prevention of new cases.

6. The efficiency of this tool has proven to be very
valuable to predict risks, which make it of ines-
timable value for making decisions in the clinical
practice.

In the next issues I will discuss the automation of the
nutritional screening tools based on analytical data as
very effective parameters for the screening. They are
also very valuable to carry out the follow-ups and
predictions; in fact they have proved to be much more
practical, economical, reliable, objective and precise
than the ones based on antopometric data and subjec-
tive observations.
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Annex I
Glossary of terms

Comorbility

A condition that involves more than one illness and its possible consequences.

Nutritional Control

A system for the control of nutritional status and risk of undernutrition. It is carried
out initially by screening procedures that have sufficient sensitivity and can effec-
tively be applied for the control in the clinical practice. This initial screening, as
appropriate, will be followed by a more thorough evaluation, which will be per-
formed by other specific methods such as anamnesis, physical exploration, clinical
tests, etc, according to the each particular situation.

Undernutrition

— From the Latin Dis, separation or lack, Trophis or Thophs, Nutrition. f. Degenera-
tion and vulnerability due to insufficient or inadequate nutrition (Espasa Calpe).

— “A pathological condition caused by a deficiency in energetic, plastic or regulatory
substrates that is below the needs of a living system” (Grande Covian).

Clinical Undernutrition

“A situation in which there is an altered of trophopathic nutrition due to an illness or
its treatment, including hospitalization and the complications derived from it”.
(Ulibarri, 2012).

Discharge

An exit that leads out of a place or situation.

Disease-related undernutrition

A state of insufficient intake, utilisation or absorption of energy and nutrients due to
individual or systemic factors, which results in recent or rapid weight loss and change
in organ function, and is likely to be associated with a worse outcome from the dis-
ease or the treatment. Undernourished patients can be overweight or obese according
to their body mass index (BMI). (Council Of Europe Committee Of Ministers. Reso-
lution ResAP(2003)3 on food and nutritional care in hospitals).
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Annex I (cont.)
Glossary of terms

Early detection

To diagnose or identify an illness by means of an examination of the symptoms.
Diccionario Manual de la Lengua Espafiola Vox.© 2007 Larousse Editorial, S.L.

Ergonomics

Scientific study of human ability and psychology in relation to his work and machinery
or equipment used for work, and that aims at improving the conditions of these.

Inflammation

— “A pathological alteration in any place of the body, characterized by an altered
blood circulation, being excessive heat, rash, swollen and pain the most frequent
symptoms. Real Academia Espafiola®.

— “Itis the body’s immunological response to the damage caused to its cells and vas-
cularised tissues by pathologic bacteria or any other biological, chemical, physical
or mechanical aggressors’ (Pedro Garcia Barreno).

Outcome

Results. Final results of a clinical process or event.

Nutritional risk

The risk for nutrition-related complications due to the disease or the treatment.
(Council Of Europe Committee Of Ministers. Resolution ResAP(2003)3 on food and
nutritional care in hospitals)

Nutritional risk screening

The process of identifying characteristics known to be associated with nutrition-
related complications. Its purpose is to detect patients at risk who may experience an
improved clinical outcome when given nutritional support. (Council Of Europe
Committee Of Ministers. Resolution ResAP(2003)3 on food and nutritional care in
hospitals).

Nutricional Screening It is the process of detecting any individual who is undernourished or who is in risk of
developing this condition. It consists of fast, easy and reliable techniques carried out on
a specific group with the aim of being able to treat the undernourished members as early
as possible.

Trophic — Adjective. Related to the nutrition of tissues. (From Greek troph , eating).

Trophology — Science or study of nutrition® 2001, Espasa Calpe
— The study of nutrition in the body.

Trophopathic — It refers to all those situations, events or circumstances that alter the nutritional

equilibrium® 2001, Espasa Calpe
Trophopathy — Alteration of the nutrition or nutritional status (tpo¢og or troph(o): ‘that provides

nutrition” and wd.0oc¢ or pathos: damage, harm).
— Alteration of the nutritional equilibrium (Ulibarri)
— Any illness that is related to nutrition. Medical Dictionary. 2011
— A generic term to refer to nutritional illnesses. Medical Dictionary

— Any nutritional disorder. [llustrated Medical Dictionary by Melloni.

Trophopathy, trophopathia,
trophonosis, trophonosus

Disease arising out of nutritional defect (Greek: trophe (nutrition), nosos (disease)
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Abstract

Objective: To update the system for nutritional screening.

The high prevalence of nutritional unstability that
causes the Clinical Undernutrition (CU), especially
within the hospitals and assisted residencies, makes it
necessary to use screening tools for the constant control of
undernutrition to combat it during its development.

CU is not so much due to a nutritional deficiency but to
the illness and its treatments. However, the screening
systems currently used are aimed at detecting an already
established undernutrition rather than at detecting any
nutritional risk that may be present. The metabolic
changes of the nutritional status that have a trophopathic
effect, can be easily and automatically detected in
plasma, which allows to make the necessary changes in
treatments that might be too aggressive, as well as to
apply nutritional support according to each case.

The manual screening systems can detect those somatic
changes typical of undernutrition only after many days or
weeks, which might be too late.

Plasma albumin is a very reliable parameter for nutri-
tional control. A lowered amount of it, due to whatever
reason, is a clear sign of a possible deficit as well as of a
nutritional risk suffered by the cell way before the
somatic signs of undernutrition will become apparent.

A fast detection of nutritional risk, anticipating under-
nutrition, offers prognostic abilities, which makes scree-
ning tools based on analytic parameters the most useful,
ergonomic, reliable and efficient system for nutritional
screening and prognosis in the clinical practice.

Conclusion: It is necessary to update some concepts, to
leave behind old myths and to choose modern screening
systems that have proven to be efficient. This is the only
way achieving the dream of controlling CU among ill and
vulnerable patients.

(Nutr Hosp. 2014;29:797-811)
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CRIBADO NUTRICIONAL; CONTROL DE LA
DESNUTRICION CLINICA CON PARAMETROS
ANALITICOS

Resumen

Objetivo: Actualizar el cribado nutricional.

La alta prevalencia del desequilibrio nutricional que
genera la Desnutricion Clinica (DC), especialmente en
hospitales y residencias asistidas, obliga al uso de herra-
mientas de cribado y a controlar su evolucion para com-
batirla sobre la marcha.

La DC deriva menos de la carencia nutricional que de
los efectos de la enfermedad y sus tratamientos, pero los
actuales sistemas de cribado buscan mas la desnutricion
ya establecida que el riesgo nutricional existente.

Las alteraciones metabdélicas del equilibrio nutricional
que constituyen la trofopatia se pueden captar en el plas-
ma sin demoras, automaticamente, permitiendo rectifi-
car actitudes terapéuticas demasiado agresivas o comple-
mentarlas con el adecuado soporte nutricional.

Con los sistemas manuales de cribado, solo pasados di-
as o semanas se evidenciaran, tardiamente, los cambios
somaticos expresivos de esa desnutricion.

La concentracién de la albiimina plasmatica es un pa-
rametro muy valioso en el control nutricional. Su dismi-
nucion, cualquiera que sea la causa, expresa un posible
déficit pero también el riesgo nutricional a que se ve so-
metida la célula, antes de que la desnutricion se manifies-
te somaticamente.

La precocidad de la deteccion del riesgo nutricional,
anticipandose a la desnutricién y su gran capacidad pro-
néstica hacen de las herramientas basadas en parametros
analiticos, el procedimiento mas qitil, ergonémico, seguro
y eficiente para el cribado y prondstico nutricional en el
entorno clinico.

Conclusion: es hora de actualizar conceptos, deshacer
mitos y optar por sistemas modernos de cribado eficien-
tes, inica manera de alcanzar el suefio de controlar la DC
en nuestras poblaciones enfermas y fragiles.

(Nutr Hosp. 2014;29:797-811)

DOI:10.3305/nh.2014.29.4.7275

Palabras clave: Control nutricional. CONUT. Cribado nutri-
cional. Valoracion del estado nutricional. Desnutricion Clinica.
Homeostasis. Medio interno. Riesgo nutricional. Trofismo. Trofo-
patia. BIG DATA.

797



Introduction

For the last 40 years there has been a rising awareness
on the high prevalence of Undernutrition in hospital
settings as well as in long-stay centres'. The economic
and health costs that this implies are a main concern to
which it is imperative to find a solution'*". Some agree-
ments have been settled at national, european and inter-
national levels in an attempt to control its development
and to eradicate it*'*'. In order to achieve these different
kinds of screening models have been proposed®?2222,

Most of these models were based on anamnesis and
anthropometric parameters (NRS-2002%, MUST?,
MNA?>%_ etc.). However, during the last years the models
based on analytical parameters have been discarded®? and
we consider that this change constitutes a serious mistake
because it slows down the process of risk detection.

Clinical Undernutrition (CU)* (which continues to be
known as hospital undernutrition or undernutrition
related to the illness) is not so much a consequence of
nutritional deficiency but rather a result of the impact
played by the illness and therapeutic procedures applied
to cure it. As a consequence it is a clear mistake to aim at
measuring only “stricto sensu” (primary or due to defi-
ciency) undernutrition as is the case by means of anthro-
pometric methods. These nutritional screening methods
are usually too simplistic, as stated in the article “Clinical
undernutrition in 20147 (In printing).

To begin with, we would like to emphasize the fact that
we consider CU as an altered nutritional equilibrium
which has been caused by the illness and its treatment,
hence not a mere lack of nutrients. CU involves a series of
alterations that occur in the internal milieu or internal
environment (the “Milieu intérieur” of C. Bernard) and in
blood plasma as a consequence of an illness, its treatment
and the eventual complications which may arise from
these. These alterations will cause undernutrition at the
level of cells and tissues according to the degree and
duration of the condition. These alterations are a direct
and immediate expression of the nutritional unstability or
trophopathy to which the treated patient is exposed. Any
variations of this condition can be easily measured as
they will immediately become apparent in plasma
concentration of nutrients or through their biological
markers. However, any somatic changes which may indi-
cate the condition will only later on be detected by means
of the screening tools which are generally used at present.
Therefore, they will be detected only after many days or
weeks, in comparison with the more valuable informa-
tion that could be obtained with analytical parameters at
an earlier stage.

This paper aims at showing the importance of early
detection when aiming at the control of this type of under-
nutrition and its development during the clinical event.
For this purpose, we sustain that analytical parameters are
far more useful than anthropometrical ones due to their
availability, objectivity, sensibility, specificity and
precocity as well as easy to apply tools, very useful for
epidemiological studies and controls. As a consequence
of this, the nutritional screening tools that are based on
these parameters are simpler as well as much more objec-

tive, practical, versatile and efficient, therefore they can,
such as in control and prognostic kind of studies.

Nutritional control in the clinical practice
(Early diagnosis, monitoring, prognosis)

Concepts and procedures*

Nutritional Control in the Clinical Practice consists
of a continuous assessment of the nutritional risk and
the nutritional state as a consequence of the clinical
situation at every single moment.

We understand the concept of nutritional control as a
process that should contemplate prevision and early
detection of any changes in the nutritional status
through appropriate nutritional screening. This should
be repeated periodically as long as the destabilizing
clinical situation exists.

Whenever any sort of risk is detected by screening,
then a more thorough assessment of the nutritional
status should follow in order to confirm the data and
proceed accordingly*

Nutritional Screening is the process of identifying
groups of people who are already in a situation of or at
risk of developing an altered nutritional state, by means
of fast and practical testing, and with the objective of
being able to act as early as possible.

Full Nutritional Assessment (FNA), “is a thorough
analysis of the nutritional situation of a patient by
means collecting specific data from his clinical, phar-
macological and nutritional history, as well as carrying
out a physical examination, anthropometric measure-
ments and lab testing”, as stated by the SENPE Multi-
disciplinary Consensus on hospital undernutrition
management in Spain®.

There is still at present some overlap between the
concepts of nutritional screening and FNA which we
consider is absolutely necessary to clarify in order to
avoid at all costs any mistaken overlap between both.

According to SENPE, FNA consists of a thorough
exploration of the nutritional status of a particular patient.
On the other hand, it defines the concept of screening as a
process of identifying, in a particular population, those
individuals who already have an altered nutritional
status or may be at risk of developing it.

There are other different aspects among the two
concepts such as the following: a) objectives b) proce-
dures and c) parameters used.

a) Objectives: A screening system should be effec-
tive at achieving the diagnosis of not only an
already established undernutrition but also
detecting those situations at risk of developing it
from the very beginning, that is, from the
moment in which undernutrition may originate.
This is the only way to prevent this condition and
its consequences, hence to be able to eventually
apply the most appropriate adjustments'”.

A prompt detection of any nutritional unstability
that may put homeostasis at risk will make it
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possible to spot the risk posed by that particular
unstability and to prevent it from developing
further towards undernutrition. This approach
will allow us to shed light on the original cause of
it, being it either nutritional, illness related or a
consequence of an aggressive therapy. Also, it
could be possible to adjust the treatment not
necessarily by modifying the nutritional support.

b) Procedures: The nutritional control procedures
may have different indications and applications
based on whether they are used for nutritional
assessment or nutritional screening. The reason
for this is that we consider that nutritional
screening should be aimed at detecting and
assessing risk of undernutrition. As a conse-
quence, anthropometric methods are unable to
guarantee an early detection of nutritional unsta-
bility derived of an acute condition, such as
haemorrhage, lymphorragy or the immediate
trophopathic caused by an aggressive therapy.
Those methods are useful tools as a complement
to a nutritional state assessment.

c) Parameters: The usefulness and capabilities of
these may also vary greatly depending on
whether they are used for screening or assess-
ment purposes. This distinction will become
clear later on when discussing the use of plasma
albumin concentration, a marker that plays an
essential role as nutritional indicator but which is
often maligned. Although sometimes we may
agree with those who discard this marker to
achieve nutritional state assessment, we cannot
but be opposed to those who justify its rejection
by means of the same reasons when considering
nutritional screening (such as referring to the
average-long duration, alterations due to causes
other than nutritional, etc).

It is important to remember that very frequently
these discrepancies are a consequence of rejecting
these analytical parameters as undernutrition markers
when dealing with nutritional state assessment. We
consider these to be highly efficient and valid when
carrying out nutritional screening, as they are reliable
markers of nutritional risk and prognosis?'="727>77,

Furthermore, the procedures which are nowadays
generally recognized by the main Scientific Societies to
be applied as screening tools can only be considered as
too simplistic methods of assessment of an already estab-
lished nutritional state. With these methods the main
objective is to detect as soon as possible any anthropo-
metric evidence of an already present undernutrition and
its degree of development. However, they do not take
into consideration the fact that by the time undernutrition
becomes evident there have been a number of metabolic
alterations occurring in the internal milieu which can be
analytically traced by means of any changes the risk
markers and their plasma concentration.

After clarifying the difference between NSA and
nutritional screening we are now going to focus on the
process of screening.

Nutritional screening

To begin with, it is essential to consider nutritional
screening as a process that should not focus on the early
diagnosis of undernutrition but, rather, it should be
aimed at detecting those “individuals who already have
or are at risk of developing an altered nutritional state,
in order to be able to act promptly”.

The group of people that we normally deal with is
composed of ill or vulnerable individuals. These are also
a group of patients who present the highest nutritional
risk, although with different characteristics as compared
to primary undernutrition (due to lack of nutrients). In
most of these patients there is an altered nutritional status,
a change in the physiological homeostasis, which has
been a consequence of the illness and its treatment and
that, if the condition persists, will eventually lead to
undernutrition and all the complications derived from it.
We consider it is absolutely necessary to modify the
concept of nutritional screening when applied in the clin-
ical practice, hence aiming at the early detection and
quantification of those trophopathic alterations which
occur before undernutrition, rather than the early detec-
tion of an already present undernutrition. We believe it is
aserious mistake to wait until undernutrition will become
physically evident; by then it will already be too late to
carry out prompt intervention on the alterations of the
nutritional state, as suggested by WHO.

It is imperative to put the focus on controlling Clini-
cal Undernutrition Risk (we suggest that the term clini-
cal trophopathy should be used for this purpose) in
order to avoid putting the attention only on an already
established undernutrition. If we think about the latter
as a tree, hence our efforts should be aimed at getting a
picture of the whole forest, including those twigs or
problems which may eventually arise.

Analytical parameters

The purpose of the present paper is to make see that
in hospital and medical settings as well as in assisted
residencies for elderly and dependent kind of patients
that require a constant control of their health condition,
undernutrition screening must be able to detect any
alteration in the nutritional equilibrium of the internal
milieu from the beginning, which means to say since
the illness starts to originate, and as long as it may
persist, by means of most dynamic and efficient system
possible. The latter, as will be shown below, should be
based primarily on laboratory parameters and it can
also be useful to apply some of the commonly used
parameters which are routinely carried out through the
protocols to supervise the health of these patients®*.

Another advantage of this is that the screening is done
simultaneously and automatically during the period of
assistance to the patients. Therefore, it is already inte-
grated in the diagnostic and follow up protocols, which
means that no added cost or professional effort is
required, as contrasted with other methods which would
need extra surveys and anthropometrical measures.

Nutritional screening; control of clinical
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It is very well known that an illness and its treatments
will eventually lead to undernutrition. It is also a fact that
undernutrition will further aggravate the illness as well as
promoting or causing new ones, as is the case of infections
and the difficulty to treat this in the presence of undernutri-
tion. All this determines the need of an early detection in
order to stop the vicious circle that will eventually lead
towards death. It can be said that considering the fact that
both conditions work synergistically, those parameters
that are normally altered by undernutrition, an illness or
both will definitely be the most useful indicators to be used
in order to achieve an early detection of nutritional risk.

Based on our experience we have not find anthropo-
metrical parameters useful to be applied in nutritional
screening during hospital stay. The most common
problem was that the anthropometrical changes appeared
too late. Also, anamnesis data was too subjective and
difficult to obtain, especially in the case of elderly
patients, as they are frequently limited to or totally unable
to move, hence making the testing further complicated.

On the other hand, we have observed a high degree of
sensibility offered by some analytical parameters in the
clinical practice as these are capable of detecting and
quickly express all the changes that had taken place
during the clinical period. As a consequence we decided
to select those to be applied in the basic profiles for the
control of the clinical development, which we consi-
dered of use for nutritional screening. After this selec-
tion we designed a system for nutritional control
(CONUT?®) that became incorporated in the computer
systems of the Clinical Test Labs. These would automat-
ically set off an alert indicating the degree of nutritional
risk between all the other results?' 70,

The analytical parameters selected for the control of
any alterations in the nutritional equilibrium are based
on any changes of the markers in plasma concentration
as they are taking place, being these caused by insuffi-
cient intake or synthesis, organic fluid waste or liquid
overload determined by a saline solution therapy, or the
transfer of plasma albumin or other osmotic elements
from intra to extra vascular areas. These changes are
frequently a consequence either of an inflammatory
condition, other pathologies or the use of medicine:
That is, any cause of disturbances in the homeostasis**<.

The fact that these alterations are not only a conse-
quence of primary undernutrition is not a justification for
considering them as invalid tools. On the contrary, we
believe that they are still useful for our purposes: a
lowered concentration in the plasma of these elements
(which play a key role in the physiology of cell nutrition)
will lead to an altered nutritional equilibrium in the
internal milieu. This will also play havoc on trophism
(already altered due to illness or its treatment) and even-
tually increase undernutrition in the tissues, due to the
cell having a reduced plasmatic concentration of nutri-
tional or functional resources available from around it.
This situation is likely to happen when the concentration
drops below the physiological needs, regardless of which
the cause of it was, therefore the cell will be unable to
assimilate the nutrients that the patient receives, even
those provided through parenteral nutrition.

Among the common reasons against the use of
analytical parameters for nutritional screening, one of
the most widely known is based on the fact that “the
values of the analytical parameters can be altered by
many situations other than ‘nutritional related’ ones”,
meaning that they are not caused by primary (or
lacking) undernutrition* .

We totally agree with this, although we consider it is
essential to point out that many of these alterations of “non
nutritional” origin are precisely the ones which in fact indi-
cate an increase of nutritional risk because they also play a
role in the altered trophopathy that exists in the internal
milieu of the patient that is under control. It is possible
indeed that these alterations may not be a consequence of
undernutrition, but it is true that they may constitute the
cause itself of undernutrition and its risks. Furthermore,
both the cause and consequence aspects may coincide in
the case of a persistent nutritional unstability.

At this point we are going to expose the reasons behind
the analytical parameters that we have selected among the
most widely used in the clinical practice for health control
of patients with potential risk of undernutrition: Albumin,
as it will be later on discussed, a reliable indicator not only
of protein stores in the body, but also highly efficient as a
nutrient and medical transport through the blood and
Iymph. Cholesterol, due to its key role in hormonal and
metabolic physiology, and the fact that a decrease of it will
be problematic for many areas involved in nutritional equi-
librium, as well as an indirect marker of reduced caloric
intake in the patient’s nutrition. The same applies for total
lymphocyte count: A reduction of these in plasma concen-
tration is partly caused by insufficient calorie-protein
intake. However, it can also be caused by other treatments
or particular illnesses. In any case, it is still a highly useful
marker of nutritional risk in elderly and ill patients, espe-
cially in those who are under aggressive treatments®.

There is a tendency, on the one hand, to put the focus of
nutritional screening at finding the type of nutritional defi-
ciency that caused the condition and, on the other hand, to
choose the best nutritional treatment to correct those defi-
ciencies. This approach could be valid for those screening
systems that are aimed at diagnosing primary undernutri-
tion (due to lack of nutrients) but not necessarily so when
the aim is to spot as well any kind of risk that may derive
from a trophopathic alteration due to other reasons.
Whenever we focus on analytical parameters, which are
more sensitive, the solution may not always be achieved
with nutritional approaches. Considering that by means of
our tool we are able to detect any risk before undernutri-
tion can develop, then it may be sufficient to make the
appropriate modifications to the real causes of nutritional
instability. Once the alert appears an analyses of it will
follow, and if there is evidence that it has been caused by
the illness, then a modification to the treatment will be
performed. It could also be necessary to change the thera-
peutic procedure, if this shows to be the cause of the
trophopathy that is putting the patient at risk. The sooner
we act, the more likely we will be able to prevent undernu-
trition from developing and playing any havoc.

This is not to be achieved just by nutritional support
but by a complex of measures aimed at improving the
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treatment, that is, on the one hand, by applying nutritional
support and on the other hand, by selecting those meta-
bolically least aggressive therapies (which means to say,
the least trophopathic ones) during the clinical evolution.
Furthermore, the harmful effects of medication on the
trophism can only be detected and measured by means of
analytical parameters; this will never be possible to detect
on time by means of the anthropometrical®* and anam-
nesis parameters which are commonly used at present

We consider it could be reasonable to reflect on whether
there is any coherence in trying to separate the nutritional
aspect from the complex physiopathology that is implied
in the clinical practice, that is, whether doing so can favour
the process of detection, assessment and correction of an
unstable nutritional equilibrium. This could only be the
case whenever undernutrition has already been diagnosed,
while it would pass unnoticed until that moment and
during all its latent period of development.

It is important to point out that this kind of approach
to screening does not mean any further uncomfort or
havoc to the patient because it is based on the very
same parameters that are already included in the proto-
cols for clinical control.

Plasma albumin

We consider plasma albumin concentration is highly
reliable indicator of Clinical Undernutrition because of
the following reasons:

— Any variations of it during a period of illness and
its treatment occur much faster than in physiolo-
gical conditions.

— Whenever a decrease of it has been caused by
protein intake deficiency then it has occurred as a
consequence of undernutrition.

— If the decrease has been due to an illness or its treat-
ments, then it is the cause of undernutrition and it is
an indicator that the latter is under development.

— When both situations coincide a diminished
albumin is to be considered as a consequence and
cause of a situation characterized by nutritional risk.

— The amount and duration of the decrease is a
direct indicator of nutritional risk.

— Itis a highly useful prognosis indicator*.

Those who have manifested against the use of plasma
albumin for nutritional screening make reference to the
possible causes that can determine a decrease of it,
including the fact that “it can also be caused by non nutri-
tionally related factors, such as liver mass function, meta-
bolic use index, excretion of these, intra and extra vascular
transfer, as well as the hydration status of the patient”#!.

However, these justifications do not take into account
that a plasmatic decrease of protein concentration (even
in the case of having a “non nutritional” origin as is the
case of nutrient deficiency or primary undernutrition) are
caused by what we consider a trophopathic condition.

Average albumin life-span is a common topical
issue that has been frequently used to reject albumin
count as a valid marker for clinical screening. This is
the most serious mistake for discarding the use of this
parameter in the clinical practice. It is very well known
that the average life-span of plasma albumin is between
18-20 days in the case of normal adults*#2. This
approximation is only valid in physiological situations.
However, there are no bibliographical references
regarding the average albumin life-span in patholo-
gical conditions like the ones we normally deal with.

In pathological situations and most particularly in
the case of patients under aggressive treatments and in
conditions of high loss or abnormal needs and fasting
requirements, the aforementioned life-span can be
reduced to a couple of hours. This is particularly
evident in liver or serious kidney conditions as well as
extravasation situations or any metabolic changes as
those caused by inflammation®, or the changes which
are normally involved after surgery, and even simple
causes such as can be the case of fluid therapy.

A reduction of albumin life-span during pathological
conditions and during aggressive treatments make this
parameter a highly efficient way to monitor any acute
changes. After our many years of experience and as is
constantly evident in the clinical practice, it is clear that
albumin can change in a matter of just a few hours, same
as cholesterol concentration and total lymphocyte count
can do. This is clearly represented in the evolution
graphs which are based on these parameters and that are
automatically produced by the computerized methods
as soon as they are detected (fig. 1). In contrast, this is
completely different when dealing with anthropome-
trical parameters, which require some time, even
several weeks or months until they will be able to detect
any changes going on during the clinical period.

The idea that albumin “is a non specific marker”
of undernutrition is frequently heard*. We do not use it
as a marker of Primary Undernutrition but, on the
contrary, of Clinical Undernutrition, that is of
trophopathy. We consider albumin a highly specific and
sensitive marker, far more useful than other parameters
generally admitted and defended as valid (BMI, weight
loss or approximated food intake during the previous
weeks/months). It is admitted that “it is a more reliable
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marker than age to predict mortality and hospital
stay/readmission”, reason why we insist that those cha-
racteristics are precisely what make these analytical
parameters highly valuable indicators of risk.

Another generalized reason against the use of albumin
for nutritional screening is based on the fact that “the main
problem of using it as nutritional marker is that any
changes in volume as well as different pathological condi-
tions (nephrotic syndrome, eclampsia, protein losing
enteropathy, liver malfunction), and also any other type of
aggression can cause a reduction of plasma albumin”#. In
response to this idea we suggest that it is not only a good
reason to justify its use as a marker of risk, but it is in fact
one of the main virtues of the method when the aim is to
determine the nutritional risk that has been caused and that
is implied, in fact, by a reduction in its concentration. It is
at that very moment when we are in a position to detect, at
the most appropriate time and in the most punctual way,
within the cell environment, a situation characterized by
deficiency which has been caused by these or any of the
other causes already mentioned, and that is resulting in
undernutrition within the cell. Finally, this situation will
continue as long as the detected instability persists.

Consequently, after plasma albumin has dropped,
the cell will not be able to get the required nutrients that
are transported by the former, including aminoacids
and many others. What is more, the cell will be further
deprived of any medicine that may be administered,
which would otherwise be distributed by albumin, as is
the case when there is a normal concentration of it in
plasma. All this determines a double risk to the health
of the patient that is under control.

Plasma cholesterol

As is the case for albumin, a decrease in the concen-
tration of plasma cholesterol indicates not only a caloric
deficiency but also that the cell is being deprived of an
essential nutrient that is required to be able to maintain
its metabolic and hormonal equilibrium (suprarenal and
gonadal mainly) and to keep membrane integrity. In
both cases these parameters are indicating and showing
that the cell is suffering undernutrition, regardless of
which the cause of this condition was*.

In this regard we should mention the astonishing role
played by plasma cholesterol as a trophogenic indicator
over age in hospitalized patients, as illustrated in figure 3'.

It is important to bear in mind that out of the 25.586
studied patients, almost none of them had a plasma choles-
terol concentration reaching 180 mg/dl. There is an evident
curve rising steadily from teenage period until 55 years of
age, after which period the curve starts to lower. The
decrease that takes place from the fifties can partly be
caused by the use of statins, but can also be a consequence
of the undernutrition that normally accompanies ageing.
At present there is a generalized tendency to prescribe
these drugs among this group of people (even with prophy-
lactic purposes). This fact sustains our view that the curve
change aforementioned is due to a complex of effects
combined; that is Clinical Undernutrition, old age involu-
tion and (possibly as well) the use of certain medications.

Total lymphocyte count

Initially, the reason for choosing this parameter as an
indicator of nutritional risk was to confirm whether a
decrease of this marker could be as a consequence of
protein and calorie restriction, most probably of nutri-
tional origin, and to which the impact played by the
illness and its treatment was to be added.

This was repeatedly confirmed through the many
validations carried out, therefore we have been able to
demonstrate the direct relationship between total
lymphocyte count with the different protocols for
nutritional status assessment****°. As a consequence
this marker should also be considered as a useful indi-
cator of an increased risk of suffering any kind of infec-
tions and complications, owing to the weakened immu-
nity involved, and regardless of which was the original
cause of its reduction. Once more it is made evident
that these analytical parameters are highly useful to
control any situation of risk that could be present in the
patient who is exposed to aggressive treatment. Hence,
these parameters ease all our attempts towards the
control of this condition and they even allow for imme-
diate correction of any undesirable changes that may
appear, having these been originated by the illness
itself or the treatment of it.

It is to be noted that these studies did not leave out
any patients suffering from hemopathy or being under
aggressive treatments. This was done because in order
to consider any kind of clinical risk, it was preferred to
include any situation that could originate the effects
that we wanted to measure.

The obtained results with this parameter did not
coincide with those obtained by means of other under-
nutrition screening tools such as MNA, though the
reasons for this are to be searched elsewhere. It is
possible that those tools are unable to detect the risk
indicated by lymphopenia because, as we have been
able to demonstrate with the use of CONUT as
screening tool in repeated occasions, it has the same
expressive capacity as the other parameters which are
included in it (fig. 6). In the mentioned study*, which
was carried out during a long period of time and which
included all the patients whose nutritional screening at
the moment of admission was available (n: 25.586),
total lymphocyte concentration in plasma changed
much in the same way as done by plasmatic albumin.
(figs.2 and 4).

Computer system

The obtained data can be easily handled by means of
IT technology. This is another main reason for using
analytical parameters as an efficient tool in the clinical
practice these days. Their inevitable inclusion in the
modern methodology is based on the following:

— The data in which they are based are already in IT
language, from the moment that they are automa-
tically produced by the latest Clinical Analysis
Labs.
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Fig. 2.—Correlation between
albumina and age.
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— During the whole processing of the data, there is
no risk of it being exposed to any kind of errors as
a consequence of appreciation or handling.

— They are easily implemented in the already
existing Computing Systems of hospitals and
other assistential entities in which they are
absolutely required (Primary Assistance, Conva-
lescence Centres, Nursing Homes).

— They are very useful to carry out a wide variety of
epidemiological studies in the mentioned places
(BIG DATA)* and also a very effective tool to
control the assistential quality offered by the
different protocols of any area of specialty.

colesterol and age.

In this regard we already have enough data, which
has been collected based on the thousands of hospita-
lized patients that were diagnosed with some sort of
risk. This has enabled us to elaborate helpful indexes
and formulas in order to predict the eventual develop-
ment according to different diagnosis and therapeutical
procedures, and based on the data issued by other auto-
mated methods used for the early detection of risk and
Clinical Undernutrition.

Applying the methods based on artificial intelligence to
this data will make it possible to determine the risk
involved in each initial diagnosis, but also the different
results to be obtained according to the therapeutical proce-
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dures and nutritional support applied. This will be of
unquestionable help in improving the assistential quality
in the future, hence at the moment of choosing the most
appropriate therapeutical approach we will have different
variables such as diagnosis, sex, age, therapeutical proce-
dure and nutritional support in hand, all of which are
essential to determine the risk in each particular case.
Another key advantage when applying with
epidemiological purposes the data which has been
obtained, processed, stored and shared through
computer systems, is their easy application at a digital
level with the aim of designing complex projects of
control studies, many kinds such as retrospective,
evolutionary, regional, national and international. By
means of the rudimentary screening systems suggested

at present, it will be impossible to aim at controlling the
nutritional situation that is going on in Europe, as they
pretend to do so by information that has been manually
obtained and processed in each country.

In the book “El libro blanco de la desnutricion clinica
en Espafia” (in Spanish) has devoted a whole chapter to
thoroughly explain the design of a Computer System (fig.
7) which would be able to cover all the needs not only of
Spain but also of the other European countries®.

Early detection of undernutrition and its risk

In order to be able to detect at its origin the nutri-
tional risk that the treated patient is suffering exposed it
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Fig. 6.—Cumulative incidence
curves for (A) all-cause death
and (B) first hospitalization for
heart failure (HF) according to
category. (Tomada de Kotaro
Nochioka, MD, PhD; et al.
Prognostic impact of nutritio-
nal status in asymptomatic pa-
tiens with cardiac diseases -a
report from the CHART-2
Study. Circulation Journal
Vol. 77, September 2013).
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is essential to have access to those parameters that have
proven capacity to immediately detect the frequent and
acute changes which are so common during the clinical
practice. Only analytical parameters can do so, and
later on, after having applied the latter ones will other
signs of undernutrition of be measurably by means of
anthropometry or other parameters®.

During our project we have put special emphasis in
trying to focus on the very nature of the instability
which is at the core of any kind of nutritional risk.

Trying to do so by placing the main attention to under-
nutrition as the cause did not offer many useful results that
would help us see this issue with more clarity, considering
that the origin of it begins with the alterations that take
place in the nutritional equilibrium (trophopathy). These
develop in the internal milieu as a consequence of the
illness or the therapeutical procedures applied in the
attempt to cure it. Our main efforts should be aimed at
recovering homeostasis, which will eventually lead
towards erasing any nutritional risk®.

For many years we followed the procedures to calcu-
late undernutrition by means of its clinical, anamnesis
and anthropometrical manifestations. These parameters
were useful to get a Full Nutritional Assessment (FNA),
but they were of no use when trying to detect nutritional
risk and its variations with due precocity. Only too late
will these parameters start to give any signs of undernu-
trition and be in a position to calculate it properly.
However, by that time the havoc has already been made,
and, in fact, it could be in such an advanced state to have
altered the clinical development of the patient, which
could have been avoided had it been detected in due time.

We are totally convinced that the actual indicator is to be
found in the nurturing area that surrounds the cell, that is, its
interior milieu as coined by Claude Bernard, and which
constitutes the focus where all our attention must be placed.

Nivel Estatal

Nivel Basico @‘E

MINISTRY OF HEALTH AND CONSUMER
TECHNICAL SECRETARIAT
GENERAL SUBDIRECTORATE OF
INFORMATION AND TECHNOLOGY
Javier Canosa Penaba.

Head of Information System

Fig. 7.—Proposal for an Information System for Early Detection
of Hospital Mulnutrition.

Blood plasma is the closest possible area to it, both
physically and functionally, therefore the homeostasis
of this internal milieu is critical and should be main-
tained at all costs. It is also from that plasma that we
can easily have access to the parameters which are
necessary for our purposes, with the added advantage
that there is a constant interchange of their content and
concentration that can be traced while going on.

Applying the outdated and rudimentary manual
systems indicated at present for screening in the field of
early detection of Clinical Undernutrition in the treated
patient is a generalized error. The need for specially
trained staff and too much time which are required in
this case are seldom available and, even if that was
possible, those parameters would still provide poor
information in the short term.

On the other hand, they require a much longer period
of time in order to indicate by themselves any changes
of nutritional state. They are suitable for a varied kind
of studies of different size and length, but we have no
evidence of being systematically applied in hospitals in
the case of serious patients, with the exception of
Holland. We also consider these to be discarded when
aiming at the control of the fast, frequent, subtle and
acute changes that can alter the nutritional equilibrium
of a hospitalized patient who is further affected by
aggressive treatments; those parameters will inevitably
fail to achieve a weekly control of the patients at risk.

Furthermore, if we consider the technological advan-
tages offered by the latest IT systems to our clinical prac-
tice, itis evident that we cannot but be totally in favour of
integrating the automated nutritional screening tools into
the already present information system for the manage-
ment of clinical history data. These are highly useful to
deal with analytical parameters, particularly when
aiming at the follow up and control of the clinical
process and nutritional support (fig. 1).

Improving the IT structures within our hospitals have
played a key role in making it possible for our institutions
to be in a position to incorporate automated systems for
the control of CU, which have been designed by IT
experts and implemented in the Clinical Information
Systems already present in all Hospitals and Assisted
Health Centers, as well as in the Clinical Analysis Labs. It
can be said that right now we have a highly efficient
method for the screening and early detection of CU as
well as for the follow up of its development, which effec-
tively integrates the data obtained by means of the analyt-
ical controls that are routinely applied to our patients.

By means of this screening procedure it is then
possible to automatically collect and handle any useful
data of the treated patients. This will determine the
quality of the assistance received by the latter, and at
the same time being able to keep that data in stock to be
used eventually in epidemiological studies. This is a
much easier and more effective method of getting
bigger data basis as well as being practically devoid of
any human mistakes due to manipulation.

Another advantage of the analytical parameters is
that they are extremely useful to predict the patient’s
evolution, thanks to their inherent prognostic ability>*.
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By means of the analytical data together and consi-
dering the initial diagnosis (or suspected diagnosis) as
well as the treatments to be applied, it is possible to know
a priori some key issues such as life expectancy, duration
of hospital stay or the cost implied in the treatments®.

It is important to bear in mind that the almost inexis-
tent improvements that have been attained till the
present moment in this area constitute the reason why
there are 20 million people in Europe who suffer from
undernutrition, as stated by the European Nutrition
Health Alliance (ENHA)*. As a consequence it is high
time to accept and opt for more modern methods which
are more objective, useful, accessible, indicative, relia-
ble, precise and ergonomic, as well as being automati-
cally integrated in the IT systems. All these aspects
make these methods much more efficient, of an
unquestionable and scientifically proven validity>.

Follow-up: sporadic / continuing control

Being able to detect immediately any changes
caused by the illness, its treatment or the possible
complications, even during the latent period in which
undernutrition develops, is made possible only thanks
to the application of analytical parameters. These
unique tools constitute a reliable way to aim at a
weekly follow up of the clinical course, as has been
required by the European Council for many years.

It is also clear that a lack of nutrients caused by a defi-
cient intake will occur in the interior milieu in the same
way but at a different time. In both cases there will be a
decreased concentration of the elements required for the
normal functioning of the cell, that is, cell trophism.

By means of an automated method such as CONUT
which is based on analytical parameters, we have been
able to demonstrate that it is actually possible to detect,
both automatically and at an early stage, any changes
occurring in the nutritional equilibrium of the treated
patient**. This has made it possible to carry out the
follow ups automatically during the clinical practice
(fig. 1), hence allowing us to monitor nutritional risk
and treatment response with the highest precision.

This method is also an easy way to repeatedly
control the clinical and nutritional evolution, therefore
it offers ample possibilities reconsideration regarding
the therapeutical procedures and the nutritional support
as long as the results manifest and especially in the case
when the latter ones may show unfavourable.

There is a well known objection to this method that
is based on the possibility that “not nutritionally
related” alterations may be detected by its use, which
could result in false positives. However, this justifica-
tion cannot be accepted considering the very nature of
these types of screening systems:

— As it has been explained in relation to each of the
analytical parameters that we have validated,
although an alteration of these can be a conse-
quence of the treatment, not due to nutritional
deficiency, these parameters will still indicate

nutritional risk. In fact, they will be indicators of
undernutrition before this one appears.

— They can be integrated in the clinical control and
follow up protocols, and they require practi-
tioner’s interpretation, being this the professional
who will ultimately interpret the screening
according to a thorough knowledge of the
possible causes of the alteration

— They are easy to be repeated on a weekly basis (or
even with more frequency), which means that any
detected alterations will allow room for any recti-
fications required by an aggressive treatment, (in
the case of this being the possible cause) or it will
be even possible to modify the nutritional support.

— Whenever the alteration of nutritional equilibrium
may persist or may become worse as indicated by
the repeated clinical controls, it will become
evident that undernutrition is in the process of
development and that changes in the therapeutical
and nutritional approaches will be necessary.

At the recovery, chronic and residential centres it is
possible to suggest the same criteria as that for the control
of the evolution of the hospitalized patients. This could
even be applicable in the case of patients treated at home.
In these cases the use of such a useful tool would defi-
nitely be of great help for the Medical Doctor, who could
easily incorporate it to the existing IT Clinical system
already used for the care and control of these patients.
This would be facilitated considering the fact that it
consists of a simple and efficient screening system for the
control of undernutrition/trophopathy and the alterations
related to it; it is highly possible for this condition to be
already present in a vast proportion of the ill or already
weak population of advanced age or particularly vulne-
rable conditions that are affecting their vitality.

In order to guarantee a good control of the clinical
course in these cases, with the use of an automated
screening system and unless any clinical changes may
appear, there is no need (in the absence of an alert) to
insist on the usual protocols which are intended for a
full nutritional assessment (FNA).

The ageing process

Ageing is an issue that we consider requires special
discussion in our field of interest, as it is clearly a rising
demographic problem nowadays.

There are three main conditions behind this situa-
tion: a high prevalence of undernutrition among the
elderly, an increased age of the hospitalized patients™
and a rising number of people residing in assistential
homes and long stay centres®.

These facts in addition to the higher risk involved in
CU during old age®* have determined the possibility
of adjusting the results of the nutritional screening
which we had designed for adult population in general.
We tried to do so by using a correcting factor that took
into account the age of the treated patient, to be applied
during Phase I of CONUT, automatically issued by the
IT system from the lab.

Nutritional screening; control of clinical
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The aforementioned retrospective study®, was carried
out with 25.586 patients admitted at La Princesa Hospital
of Madrid during the last couple of years. All patients who
presented (at the moment of and during the first days of
admittance) all the analytical data required for the nutri-
tional screeening were included in the study.

Figures 2, 3 and 4 represent graphically how these three
analytical parameters changed and the results obtained in
each of the six age categories that were established among
all the registered cases, starting from teenage period. In
figure 5 is can be appreciated a rise of nutritional alert as a
result of processing of these parameters.

As aresult of this study it was concluded that it is not
necessary to include the age variable because of the
following reason: “Although there is strong relationship
between age and undernutrition, it has been demon-
strated that age does not add any information of use to the
CONUT model that would improve its capacity to
predict undernutrition, since the variables already used
by this tool are in themselves closely linked to age. As a
consequence CONUT consists of such a robust and effi-
cient system for the prediction of undernutrition that it
does not require the addition of the variable age”.

This simple and retrospective study has lead us to the
conclusion that through the clinical control routinely
carried out in all hospitalized adult patients it is
possible to obtain, in an automatical way, an efficient
screening of nutritional risk, but only as long as these
three parameters are included among the analysis.

That does not exclude the need of a more thorough
assessment of the nutritional state in the case of a
patient who is on alarm. However, the system will defi-
nitely decrease the need of carers, general costs and
avoid any uncomfort suffered by the patients as a
consequence of being routinely manipulated for explo-
ration and anamnesis purposes.

Considering the ageing process and going back to the
issue of the use of albumin as a nutritional marker, it is
normally said that “in the elderly patient (hipoalbu-
minemia) can be linked to the mere presence of
sarcopenia”. We agree with this and in fact it is precisely
due to this reason why we have selected these parameters
as indicators of a diminished functional capability in the
body, as well as markers of risks, because sarcopenia is
absolutely involved in the ageing process, that is, it is an
inherent aspect of it. Furthermore, considering that this
loss is related to involutive changes that take place during
ageing, these analytical parameters play a key role as they
progressively change over time, and this is closely linked
with a diminished activity of the cells (figs. 2y 4).

One of the main reasons for insisting on these points
(which are in opposition to the officially established
concepts at present) is the consensus declaration issued
by both Societies, SENPE and SEGG". The prologue
to this consensus mentions the possibility making perio-
dic revisions of the criteria contained in it. This has
made us think it is high time to suggest that an update
of it should be done, at least rearging this issue, and we
consider it would be reasonable to devote more credit
and give priority to the use of analytical parameters for
nutritional screening methods.

Nutritional prognosis

This is another advantage offered by the screening
tools, especially the ones based on analytical parame-
ters and which have become more widely used in the
last years®”. We are not planning to devote much
attention to this in the present study; this it will be even-
tually done by future research.

We would like however to highlight the acknow-
ledged prognostic capacity offered by the screening
tools which are based on analytical parameters such as
plasmatic albumin concentration and total cholesterol
and lymphocyte count®*'"2, all of which make these
tools even more useful at the moment of planning with
due time any decisions to be taken towards treating the
patient. Being aware of a patient’s nutritional risk in
different pathological conditions facilitates the deci-
sion taking process by allowing a better selection of
certain therapeutical procedures in favour of alterna-
tive ones (medicine, transplants, surgery, etc.) 774,

In order to know the proven risks implied by each
pathological process and the therapeutical procedures,
it will be necessary to make reference to BIG DATA.
This makes use of the data generated in the clinical
practice and analyses the final clinical results obtained
through a variety of therapeutical procedures according
to each clinical process. By means of this it is possible
to collect a sufficient amount of data which will be
highly useful to predict the prognosis associated to each
process, both of this in itself as well as in accordance
with the treatment applied, therefore this will determine
a higher possibility of making the best decision.

A proper validation of a screening tool is not guaran-
teed by making reference to the nutritional state assess-
ment (as done till now) carried by any of the possible
procedures of different certainty but, rather, by direct
application in order to confirm the assessment issued by
the initial screenings, and then comparing these with the
final results, once the clinical process has been finished.

This entails a key objective to achieve by means of
the new technology available for the management of
big data bases. It would imply the end of a process
which was originally designed at the end of the last
century, and which we trust will soon become a reality
thanks to the advances in the information systems of
our hospital settings and other health centres. The latter
ones will be in a position to offer a better assistential
quality to the ill and vulnerable patients™7.

Comparison of different screening systems

We have been able to prove through the latest revi-
sions that the use of these parameters are much more
specific and sensitive than most of the other screening
systems that are used these days”. In this regard it is
particularly indicative the comparative table published
by U. Kyle in July 20067, where the statistical results
obtained by NRI, MUST and NRS-2002 are compared
with those obtained by SGA as gold standard. The
same results were added, as obtained by Phase 1 of
CONUT automatic nutritional screening tool (table I).
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Table I
Statistical comparison of the nutritional assessment with SGA versus the values of several tools screening
at hospital admission: NRI, MUST, NRS-2002 and CONUT

Name (n =) NRI (237) MUST (995) NRS-2002 (995) CONUT-1(161)
Sensitivity 43.1 61.2 62.0 78.26
Specificity 89.3 78.6 93.1 89.13
Prognoastic value positive 76.2 64.6 85.1 84.38
Prognostic value negative 66.3 76.1 79.4 84.54
Kappa Index 0.24 0.26 0.48 0.68

Modified from Ursula G. Kyle et al. Clinical Nutrition 2006; 25 (3): 409-17.

A comparison of the three systems studied by Kyle
with our own system indicates that CONUT is obvi-
ously much better at predicting the statistical data, an
exception of this being the sensitivity demonstrated by
NRS-2002, but only of 3.97 % difference.

It is important to mention that the SGA, frequently
used as the gold standard for undernutrition, is based in
some parameters that are more similar to the ones used by
NR-S2002 than by CONUT. Both tools have the same
approach, that is, they are aimed at searching for primary
undernutrition rather than clinical trophopathy. On the
other hand, CONUT is able to anticipate and detect any
possible risk in due time, even in cases where the other
systems have not even been able to detect undernutrition.

Conclusions

Nutritional screening systems are aimed at people who
are in a situation of or at risk of suffering an alteration in
their nutritional state (that is to say, not necessarily for
people who are already undernourished), with the
purpose of taking the necessary measures in due time.

The manual screening tools which are recommended at
present have the search for undernutrition as their objec-
tive. They should be considered as miniatures of undernu-
trition diagnosis systems and they can only aim at
detecting the condition once the risk is well established,
hence taking too long in the clinical practice. They are
slower as well as more complex, expensive and imprecise,
apart from having too many subjective appreciations.

On the other hand, when a method is based on
analytical parameters they are able to detect any
changes automatically and to measure directly among
the cell environment, so they are very efficient to value
(through quantity or persistence) any possibilities that
the condition may become worse. A record of this
information is part of the clinical data which is
routinely applied for the clinical control of the patient.

As a general summary these screening systems have
proven highly efficient because of the following:

1. They are based on rigorous scientific arguments.

2. They are more sensitive to detect the frequent
changes of the nutritional equilibrium in the
hospitalized and treated patient.

3. They detect any nutritional alteration during its
period of latency, hence anticipating to the anatom-
ical manifestations that indicate undernutrition.

4. They are more efficient and easy to apply even
automatically, which makes them more objec-
tive, efficient and easier to reproduce.

5. They can be directly included in the protocols for
the control of the clinical situation of our patients,
playing a key role in improving assistential quality.

6. They do not require much time or additional

resources to get more specific anamnesis and

anthropometric data.

They are not a cause of uncomfort to the patients.

They facilitate the decision taking process by

means of giving a priori information regarding

possible risks.

9. They are available at hospitals, day-care
centres, residencies or in home settings, while
they do not imply additional protocols, costs or
professional dedication.

10. They fully comply with all the requirements for

screening methods established by European
Council recommendations of 2003"7.

® N

By adopting the modern screening methods, as those
based on analytical parameters, it is possible to achieve
great improvements in the field of nutritional control of
the vulnerable and elderly patients under our care;
these methods would be key in being able to offer a
better assistential quality and results, as well as to
prevent eventual complications and reduce costs.

All the above shows that it is high time to suggest the
whole Society (and those entities involved in consensus
agreements) that a revision of the screening and nutritional
control procedures should be done in order to update the
established protocols. We consider there is enough reason
to justify this initiative, and by doing so it would imply a
totally different approach to the issue of Clinical Undernu-
trition, being an opportunity for our more modern and effi-
cient system to be offered abroad*"* (fig. 7).

Acknowledgements

We would like to thank the help received from two
outstanding members of SENPE, Abelardo Garcia de
Lorenzo and Jesus Culebras, throughout the years. They
have definitely been of great help in the process of devel-
oping the CONUT Project as well as making it known.

Also, a special thanks to VEGENAT for their conti-
nuous funding our work, which has allowed us to cover
the expenses of research during the last years.

Nutritional screening; control of clinical
undernutrition with analytical parameters

Nutr Hosp. 2014;29(4):797-811 809



References

1.

2.

13.

17.

20.

21.

810

Bistrian BR, Blackburn GL, Halowell E y cols. Protein status of
general surgical patients. JAMA 1974;230: 858-60.

Bistrian BR, Blackburn GL, Vitale J y cols. Prevalence of malnutri-
tion in general medical patients. JAMA 1976;235: 1567-70.
Gassull y cols.: Prevalencia de malnutricién energetico-
proteica en pacientes gastroenterologicos. Rev Esp Enf Ap
Digest, 1986, 70: 3.

Cabrerizo L y cols. Incidencia de malnutricién en pacientes
hospitalizados. Nutricion Hospitalaria 1996. p. 2.

Garcia Luna PP, Romero Ramos H. Desnutricién hospitalaria
en pacientes adultos en Espaiia. En: Libro Blanco de la desnu-
tricién clinica en Espafia. Coordinador JI Ulibarri. Editores: A
Garcia de Lorenzo, PP Garcia Luna, P Marsé, M Planas. Accién
Meédica. Madrid 2004, pp. 61-70. http://www.senpe.com/IMS/
publicaciones/libros/senpe_libro_blanco_desnutricion_05.pdf
The Fight Against Malnutrition Final Declaration. http:/
www.espen.anavajo.com/espencms/documents/WarszawDec-
laration.pdf

Ljungqvist O, van Gossum A, Sanz M, de Man F. The European
fight against malnutrition. Clin Nutr 2010; 29: 149-50.

O. Ljungqvist and F. de Man. Under nutrition - a major health
problem in Europe. Nutr Hosp 2009; 24 (3): 368-70.

Gariballa SE, Parker SG, Taub N, Castleden CM. Influence of
nutritional status on clinical outcome after acute stroke. Am J
Clin Nutr 1998 Aug; 68 (2): 275-81.

J Alvarez-Hernéndez, M Planas Vild, M Leon-Sanz. Preva-
lence and costs of malnutrition in hospitalized patients: the
PREDyCES® Study. Nutr Hosp 2012;27 (4): 1049-59.

Pérez de la Cruz A, Lobo Tamer G, Orduna Espinosa R,
Mellado Pastor C, Aguayo de Hoyos E, Ruiz Lopez MD.
[Malnutrition in hospitalized patients: prevalence and
economic impact]. Med Clin (Barc) 2004; 123: 201-6.

Elia M, Stratton RJ, Russell C, Green C, Pang F. The cost of
disease-related malnutrition in the UK and economic conside-
rations for the use of oral nutritional supplements (ONS) in
adults. Redditch: BAPEN, 2005.

Planas Vila M, Alvarez Herndndez J, Garcia de Lorenzo A,
Celaya Pérez S, Le6n Sanz M, Garcia-Lorda P, Brosa M. The
burden of hospital malnutrition in Spain: methods and develop-
ment of the Predyces® study. Nutr Hosp 2010; 25 (6): 1020- 4.
http://www.senpe.com/DOCS/PREDYCES/Nutr_Hosp2010.pdf
Estudio PREDYCES Newsletter 2010 SENPE http://www.
senpe.com/DOCS/PREDY CES/Newsletter2010.pdf

Dan L. Waitzberg MD, Waleska T, Caiaffa MD, M. Isabel TD,
Correia MD. Hospital Malnutrition: The Brazilian National
Survey IBRANUTRI): A Study of 4000 Patients. Nutrition
2001; 17: 573-80.

Gordon L. Jensen MD PhD1, Charlene Compher PhD RD,
CNSC, LDN, FADA2, Dennis H. Sullivan MD3, Gerard E.
Mullin, MD4. Recognizing Malnutrition in Adults: Definitions
and Characteristics, Screening, Assessment, and Team
Approach. Journal of Parenteral and Enteral Nutrition 2013;
37 (6): 802-7. http://pen.sagepub.com/content/37/6/802
Council of Europe Committee of Ministers Resolution
ResAP(2003)3 on food and nutritional care in hospitals
(Adopted by the Committee of Ministers on 12 November 2003
at the 860" meeting of the Ministers’ Deputies. https://wcd.coe.
int/ViewDoc.jsp?id=85747

Jane V. White PhD RD FADA, Peggi Guenter PhD. Consensus
Statement of the Academy of Nutrition and Dietetics. Journal of
the Academy of Nutrition and Dietetics, May 2012; 112. Issue
5. pp- 730-8.

Anthony PS. Nutrition screening tools for Hospitalized Patients.
Nutrition in Clinical Practice 2008; 23: 373-82. Medline.

Garcia de Lorenzo A, Alvarez Herndndez J , Planas M, Burgos R,
Araujo K. Multidisciplinary consensus on the approach to hospital
malnutrition in Spain. Nutr Hosp 2011; 26 (4): 701-10. Multidisci-
plinary consensus on the approach to hospital malnutrition in Spain.
Malone A, Hamilton C. The Academy of Nutrition and
Dietetics/The American Society for Parenteral and Enteral
Nutrition Consensus Malnutrition Characteristics: Application

22.

22b.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

33b.

34.

35.

37.

39.

40.

41.

in Practice. Nutr Clin Pract 2013 Oct 31. Source 1Mt. Carmel
West, Columbus, Ohio.

Kondrup J, Allison NSP, Elia YM, Vellas ZB, Plauthy ZM.
ESPEN Guidelines for nutrition screening 2002. Clinical Nutri-
tion 2003; 22: 415-21. Elsevier Ltd. http://www.fightmalnutri-
tion.eu/fileadmin/content/malnutrition/Screening_tools/ESPE
N_screening_guideline.pdf

Charles Mueller, Charlene Compher, Druyan Mary Ellen and
the American Society for Parenteral and Enteral Nutrition
(ASPEN) Board of Directors Nutrition Screening, Assessment,
and Intervention in Adults; JPEN January 2011; 35 (1).
Jean-Claude Melchior. European Forum. Food And Nutritional
Care In Hospitals: Acting Together To Prevent Undernutrition.
Screening hospital patients against undernutrition Pag. 99.
Strasbourg, Council of Europe, 21 - 22 November 2001.
Council of Europe Partial Agreement in the social and public
health field. Committee of Experts on Nutrition, Food Safety
and Consumer Health. Food and Nutritional Care in Hospitals:
How to Prevent Undernutrition, 2002. http://www.coe.int/T/E/
Social_Cohesion/soc-sp/Def%20proceedings%20hospitals.pdf
Kondrup J, Henrikh Jgaardrasmussen, Olehamberg, Zenostanga y
cols. NRS 2002 a new method based on an analysis of controlled
clinical trials. Clinical Nutrition 2003;22 (3): 321-36.

Elia M. The ‘MUST"’ report: nutritional screening of adults: a
multidisciplinary responsibility. A report by the Malnutrition
Advisory Group of the British Association for Patenteral and
Enteral Nutrition (BAPEN). Marinos Elia, British Association
for Parenteral and Enteral Nutrition, 2003.

Guigoz Y, Vellas B, Garry PJ. Mini Nutritional Assessment: A
practical assessment tool for grading the nutritional state of
elderly patients. Facts and Research in Gerontology, 1994; 4
(Suppl. 2): 15-59.

Kaiser MJ, Bauer JM, Ramsc C, Uter W, Guigoz Y, Anthony P,
Cederholm T, Thomas DR, Cellas B, Sieber CC. The Short-
form Mini Nutritional Assessment (MNA-SF): Can it be
improved to facilitate clinical use. Poster.

Buzby GP, Mullen JL and Matthews DC, “Prognostic nutri-
tional index in gastro-intestinal surgery”. Am J Surg 1980; 139.
pp. 160-7.

Ulibarri JI, Gonzélez-Madroiio A, Gonzélez A, Fernandez G,
Rodriguez Fy cols. Nuevo procedimiento para la deteccion precoz y
control de la desnutricién hospitalaria. Nutr Hosp 2002; 17: 179-88.
De Ulibarri Pérez J1, Picon César MJ, Garcia Benavent E, Mancha
Alvarez-Estrada A. Deteccién precoz y control de la desnutricién
hospitalaria. Revision. Nutr Hosp 2002; 17: 139-46.

Sanchez Muiioz LA, Calvo Reyes MC, Barbado Ajo J, Jimeno
Carruez A. Métodos de cribado de la desnutricion hospitalaria.
Med Clin (Barc) 2010; 135 (8): 382-6.

La desnutricién Clinica http://controlnutricional.wordpress.
com/2011/03/12/1a-desnutricion-clinica/

La desnutricion Clinica en 2014. Nutricion Hospitalaria 2014,
abril. (En prensa).

Glosario de términos en DESNUTRICION CLINICA.
http://controlnutricional files.wordpress.com/2010/12/glosario
-de-terminos-en-desnutricion-clinica.pdf

Jensen GL, Hsiao PY, Wheeler D. Adult nutrition assessment
tutorial. PEN J Parenter Enteral Nutr 2012 May; 36 (3): 267-
74. doi: 10.1177/0148607112440284. Epub 2012 Mar 8.
Ulibarri JI, Gonzélez-Madroinio A, De Villar N. GP, Gonzélez
P, Gonzdlez B, Mancha A y cols. CONUT: A tool for control-
ling nutritional status. First validation in a hospital population.
Nutr Hosp 2005; 20: 38-45.

Cannon WB. (1926). “Physiological regulation of normal
states: some tentative postulates concerning biological homeos-
tatics.”, p.91. Paris: Editions Médicales.

Cannon WB. «Organization For Physiological Homeos-
tasis». Physiol Rev 1929;9;399-431.

Consenso multidisciplinar sobre el abordaje de la denutricion
hospitalaria en SENPE/SEGG Coordinacion: Merce Planas.
Edicion: Galénitas-Nigra Trea ISBN: 978-84-95364-55-5
Depésito Legal: BI-1737-07. ESP.http://www.senpe.com/
IMS/publicaciones/consenso/SENPE_Consenso_Multidis-
ciplinar_Abordaje_Desnutricion_ESP.pdf

Nutr Hosp. 2014;29(4):797-811

José Ignacio de Ulibarri Pérez et al.



42.

43.

44,

45.

46.

47.

48.

49.

50.

Estudio PREDYCES Newsletter 2010 SENPE http://www.
senpe.com/DOCS/PREDY CES/Newsletter2010.pdf

World Health Organization. Phisical status: the use and inter-
pretation of anthropometry. Geneva, 1995 (Technical Report,
Series 854)

Fuhrman MP, Charney P, Mueller CM. Hepatic proteins and
nutrition assessment. J Am Diet Assoc 2004; 104: 1258-64.
Jensen GL, Wheeler D. A new approach to defining and diag-
nosing malnutrition in adult critical illness. Curr Opin Crit
Care 2012 Apr; 18 (2): 206-11. doi: 10.1097/MCC.0b013e
328351683a.

Lépez-Martinez J, Sanchez-Castilla M, Garcia-de-Lorenzo A.
Hypocholesterolemia in critically ill patients. Intensive Care
Med 2000; 26: 259-60.

Reuben DB, Ix JH, Grendale GA y cols. The predictive value of
combined Hypoalbuminemia and hypocholesterolemia in high
functioning community-dwelling older persons: Mac Arthur
Studies of succesful aging. J Am Geriatr Soc 1999; 47: 402-6.
Schwarz 1J, Massaki K, Yano K, Chen R, Rodriguez BL, Curb JD.
Cholesterol and all-cause mortality in elderly people from the
Honolulu Heart Program: a cohort study. Lancet 2001; 358: 351-5.
Santi Cano MJ, Barba Chacon A, Mangas Rojas A, Garcia
Rojas JF, Millan Nunez-Cortes J, Zamora Madaria E. Signifi-
cance of apolipoproteins A and B and the remaining lipid frac-
tions as indicators of protein-calorie malnutrition in the elderly.
Rev Clin Esp 1992; 191: 252-5.

Gonzdlez-Madrofio A, Rodriguez F, Ferndandez G, Mancha A,
Diaz A, Ulibarri JI. Association Between Age and an Automa-
tical Nutritional Screening Tool. ESPEN 2012 Congress

62.

63.

64.

65.

66.

67.

68.

69.

70.

of Sydney, Royal North Shore Hospital, St. Leonards, New
South Wales, Australia. rsmith@med.usyd.edu.au

Friedmann JM, Jensen GL, Smiciklas-Wright H, McCamish MA.
Predicting early nonelective hospital readmision in nutritionally
compromised older adults. Am J Clin Nutr 1997; 65: 1714-20.
Gariballa SE. Malnutriton in hospitalized elderly patients:
when does it matter? Clin Nutr 2001; 20: 487-91.
Gengenbacher M, Stahelin HB, Scholer A, Seier WO. Low
biochemical nutritonal parameters in acutelly ill hospitalizad
elderly patients with and without stage IIT to IV pressure ulcers.
Aging Clin Exp Res 2002; 14: 420-3.

Coelho AK, Rocha FL, Fausto MA. Prevalence of undernutri-
tion in elderly patients hospitalized in a geriatric unit in Belo
Horizinte, MG, Brazil. Nutrition 2006; 22: 1005-11.
Weverling-Rijnsburger AW, Blauw GJ, Lagaay AM, Knook
DL, Meinders AE, Westendrop RG. Total cholesterol and risk
of mortality in the olderst old. Lancet 1997; 350: 1119-23.
Sergi G, Coin A, Enzi G y cols. Role of visceral proteins on
detecting malnutrition in the elderly. European J Clin Nutr
2006; 60: 203-9.

D’Erasmo E, Pisani D, Ragno A, Romagnoli S, Spagna G, Acca
M. Serum albumin level at admission: mortality and clinical
outcome in geriatric patients. Am J Med Sci 1997; 314: 17-20.
Casiglia E, Mazza A, Tikhonoff V, Scarpa R, Schiavon L,
Pessina AC. Total cholesterol and mortality in the elderly. J
Intern Med 2003; 254: 353-62.

Beghetto MG, Luft VC, Mello ED, Polanczyk CA. Accuracy of
nutritional assessment tools for predicting adverse hospital
outcomes. Nutr Hosp 2009; 24 (1): 56-62.

Barcelona, Spain, PP211-SUN [Poster] 71. Dempsey DT, Mullen JL. Prognostic Value of Nutritional Indices.
51. Kuzuya M, Kanda S, Koike T, Suzuki Y, Iguchi A. Lack of Journal of Parenteral and Enteral Nutrition 1987; 11 (5): 109-14.
correlation between total lymphocyte count and nutritrional 72. Narumi T, Arimoto T, Funayama A y cols. The prognostic impor-
status in the elderly. Clin Nutr 2005; 24: 427-32. tance of objective nutritional indexes in patients with chronic heart
52. Philipp K. Janert. Data Analysis with Open Source Tools. A failure. J Cardiol 2013 Nov; 62 (5): 307-13. doi: 10.1016/
hands-on guide for programmers and data scientists. j4jcc.2013.05.007. Epub 2013 Jun 24. PMID: 23806549
Publisher: O’Reilly Media Released: November 2010 Pages: 540. 73. Caccialanza R, Palladini G, Klersy C y cols. Malnutrition at
53. Canosa J. Principios orientadores para el desarrollo de un Diagnosis Predicts Mortality in Patients With Systemic
Sistema de Informacién para el Control de la Desnutricion. El Immunoglobulin Light-Chain Amyloidosis Independently of
Libro Blanco de la Desnutricién Clinica en Espafia (Proyecto Cardiac Stage and Response to Treatment. JPEN J Parenter
CONUT) Coordinador JI Ulibarri. Accién Médica. Madrid Enteral Nutr. 2013 Sep 26. [Epub ahead of print]
2004. pp. 103-20. http://www.senpe.com/IMS/publicaciones/ 74. Weverling-Rijnsburger AW, Blauw GJ, Lagaay AM, Knook
libros/senpe_libro_blanco_desnutricion_05.pdf DL, Meinders AE, Westendrop RG. Total cholesterol and risk
54. World Health Organization. Phisical status: the use and inter- of mortality in the olderst old. Lancet 1997; 350: 1119-23.
pretation of anthropometry. Geneva, 1995. (Technical Report, 75. Takahashi Jy cols. Undernutrition is a significant prognostic
Series 854). factor in patients with diastolic heart failure. Journal of Cardiac
55. Zuliani G, Volpato S, Romagnoni F y cols. Combined measure- Failure 2006; 12 (8): 181-2.
ment of serum albumin and high-density lipoprotein cholesterol 76. Go Miyata, Takashi Kato, Ko Onodera, Hirofumi Ichikawa,
strongly predicts mortality in frail older nursing-home resi- Takashi Kamei, Toru Hoshida, Hiroshi Kikuchi, Toru Nakano,
dents. Aging Clin Exp Res 2004; 16: 472-5. Norio Tonozuka, Takumi Kato, Akira Sato, Susumu Satomi.
56. Koji Fukushima, Yoshiyuki Ueno, Naoki Kawagishi y cols. Scoring method to quantify physical recovery after surgery
The Nutritional Index ‘CONUT’ Is Useful for Predicting Long- Poster ESPEN Abs N°: 11-2116 Division of Advanced Surgical
Term Prognosis of Patients with End-Stage Liver Diseases Science and Technology, Graduate School of Medicine,
Tohoku. J Exp Mcd 2011;224: 215-9. Tohoku University Sendai, JAPAN.
57. The European Nutrition for Health Alliance http://www.euro- 77. Kotaro Nochioka MD PhD, Yasuhiko Sakata MD PhD y cols.
pean-nutrition.org/index.php/malnutrition Prognostic Impact of Nutritional Status in Asymptomatic
58. Villalobos Gamez JL, Garcia-Almeida JM, Guzman de Damas Patients With Cardiac Diseases. A Report From the CHART-2
IM y cols. Proceso INFORNUT: validacién de la fase de filtro Study. Circulation Journal Vol.77, September 2013.
—FILNUT— y comparacién con otros métodos de deteccion 78. Ulibarri JI, Fernandez G, Mancha A. Proyecto para la prevencion,
precoz de desnutricion hospitalaria. Nutr Hosp 2006; 21 (4): deteccion precoz y control de la desnutricion (Proyecto CONUT),
477-90.ESP ). En Sociedad Espaiiola de Nutricion Parenteral y Enteral. El
59. Gonzdlez-Madrofio A, Mancha A, Rodriguez FJ, Culebras J De libro blanco de la desnutricion clinica en Espafia. Madrid: Accién
Ulibarri JI. Confirming the validity of the CONUT system for Médica; 2004. Pdg. 89-101. http://www. senpe.com/IMS/publi-
early detection and monitoring of clinical undernutrition; caciones/libros/senpe_libro_blanco_desnutricion_05.pdf
comparison with two logistic regression models developed 79. J.Ignacio de Ulibarri. Descripcion del proyecto CONUT®.
using SGA as the gold standard. Nutr Hosp 2012; 27 (2): 574- 80. Indraneil Basu, Padmanabhan Subramanian, Matthew Prime,
81. http://www.nutricionhospitalaria.com/pdf/5630.pdf Charlie Jowett, Brian Levack. The Use of Biochemical Parame-
60. Gonzdlez Madrofio A, Mancha A, Rodriguez FJ, De Ulibarri JI, ters as Nutritional Screening Tools in Surgical Patients.
Culebras J. The use of biochemical and immunological parame- Surgical Science 2011; 2: 89-94.
ters in nutritional screening and assessment. Nutr Hosp 2011; 81. Ursula G. Kyle y cols. Statistical comparison of nutritional
26 (3): 594-601. assessment and screening tools values at hospital admission:
61. SmithRC, Ledgard JP, Doig G, Chesher D, Smith SF. An effec- NRI, MUST and NRS-2002 versus SGA. N = 995. Clinical
tive automated nutrition screen for hospitalized patients. Nutri- Nutrition Vol. 25 (3): 409-417. Corresp. http://www.clinicalnu-
tion 2009 Mar; 25 (3): 309-15. Epub 2008 Nov 28. University tritionjournal.com/article/S0261-5614(05)00208-6/abstract
Nutritional screening; control of clinical Nutr Hosp. 2014;29(4):797-811 811

undernutrition with analytical parameters



Nutricion
Hospitalaria

Original / Alimentos funcionales

Nutr Hosp. 2014;29(4):812-821
ISSN 0212-1611 - CODEN NUHOEQ
S.V.R.318

Purple grape juice as a protector against acute x-irradiation induced
alterations on mobility, anxiety, and feeding behaviour in mice

Félix A. A. Soares!, Cristiane L. Dalla Corte', Edson R. Andrade?, Raquel Marina®, Paquita Gonzélez* and

Juan P. Barrio*

'Departamento de Quimica. Centro de Ciéncias Naturais e Exatas. Universidade Federal de Santa Maria. Brazil. *Brazilian
Army Technological Center. Chemical, Biological, Nuclear and Radiological Defense. Guaratiba. Rio de Janeiro. Brazil.
‘Universidad Autonoma de Chile. Santiago de Chile. Chile. ‘Departamento de Ciencias Biomédicas. Universidad de Leon.

Leon. Spain.

Abstract

The aim of this work was to test the hypothesis that a
moderate intake of organic purple grape juice shows a
positive radiomodifier effect over early behavioural
damage following acute X-irradiation in mice. Anxiety-,
locomotion-, and feeding-related responses to 6 Gy total
body X-irradiation (TBI) were studied via open field,
Rotarod, and feeding/drinking recording. Thirty-two
male mice weighing 25-30 g were grouped according
grape juice (J) or water (W) ad libitum drinking and
either non-irradiated (N) or irradiated (R). 24 h post-TBI
the access frequency to the center and corners of the open
field was decreased, and the total stay in the corners
increased, in RW vs. NW mice. Anxiety-related parame-
ters decreased in RJ vs. RW mice. Rotarod latency times
increased 72 h post-TBI in RJ vs RW mice. No overall
changes in food and drink intake were observed along the
experimental period. On the irradiation day, bout
number was increased and bout duration was decreased
in RW mice. The changes were reversed by purple grape
juice intake. Grape juice intake before and after TBI can
overcome several radiation-induced changes in beha-
viour within 24-72 hours after sub-lethal X-irradiation.
This beneficial effect on short-term anxiety and mobility-
related activities could probably be included in the list of
flavonoid bio-effects. The present findings could be rele-
vant in designing preventive interventions aimed to
enhance body defense mechanisms against short-term
irradiation damage.
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EL MOSTO DE UVA TINTA COMO PROTECTOR
FRENTE A LAS ALTERACIONES AGUDAS DE
MOVILIDAD, ANSIEDAD Y COMPORTAMIENTO
INGESTIVO INDUCIDAS PORRAYOS X EN
RATONES

Resumen

El presente estudio tiene como objetivo comprobar la
hipétesis de que una ingesta moderada de mosto ecologico
de uva tinta presenta un efecto radiomodificador positivo
sobre los dafios comportamentales tempranos inducidos
por la irradiacion aguda con rayos X en el raton. Se estu-
diaron respuestas relacionadas con el comportamiento
ingestivo, ansiedad y locomocion frente a la irradiacion
aguda a cuerpo entero (TBI) con 6 Gy de rayos X, me-
diante registro directo de la ingestion de agua y alimento,
rotarod y open field. Se utilizaron 32 ratones macho con
un peso corporal entre 25 y 30 g, agrupados en funcion de
haber sido sometidos a irradiacién a cuerpo entero (R) o
no (N) y de su ingesta de mosto (J) o agua (W) ad libitum.
La frecuencia de acceso al centro y a las esquinas del open
field disminuyé 24 horas después de la irradiacién, mien-
tras que aumento la duracion de la estancia en las esqui-
nas en los ratones RW respecto a los NW. Los parametros
relacionados con ansiedad disminuyeron en ratones RJ
respecto a los RW. No se observaron cambios significati-
vos en la ingestion total de alimento y bebida durante los
dias analizados; sin embargo, en el dia de la irradiacién
disminuy¢ el nimero total de episodios ingestivos al tiem-
po que aumento el tamaifio de los mismos. Estos cambios
revirtieron en los animales que bebieron mosto. La inges-
ta de mosto antes y después de la irradiacion puede rever-
tir cambios comportamentales agudos inducidos por la
irradiacion subletal. El efecto beneficioso sobre la ansie-
dad y actividad motora a corto plazo podria ser relevante
para diseiiar intervenciones preventivas encaminadas a
incrementar los mecanismos de defensa del cuerpo frente
al daiio por irradiacion a corto plazo.

(Nutr Hosp. 2014;29:812-821)
DOI:10.3305/nh.2014.29.4.7335

Palabras clave: Ansiedad. Comportamiento. Mosto.
Radiacion ionizante. Raton.



Abbreviations

HPLC: High pressure liquid chromatography.
LD50/30: Radiation dose that is expected to kill half of
the exposed population within 30 days.

MDA: Malondialdehyde.

NIJ: Non-irradiated mice drinking purple grape juice.
NW: Non-irradiated mice drinking water.

RJ: X-irradiated mice drinking purple grape juice.

RW: X-irradiated mice drinking water.

TBI: Total body irradiation.

Introduction

Radiation injury of the central nervous system,
consisting of the brain and spinal cord, may have
important clinical consequences. Studies have shown a
number of quick and often transient radiation-induced
changes in both rodent and human behaviour, with
median effective doses for early performance decre-
ment between 3 and 7 Gy'. Pathophysiological conse-
quences of ionizing radiation strike might result in cell
death or malfunction due to interaction with free highly
reactive agents such as hydroxyl radical (OHe) and
other oxygen and nitrogen reactive species, which can
damage membrane lipids, proteins and nucleic acids>.
Dysfunction of signal transduction pathways and
decrease in hippocampal neurogenesis® have been
pointed out as directly related to cognitive deficits, and
stem-cell therapy is currently being tested as a new
approach to overcome cognitive decline associated to
cranial radiotherapy*. On the other hand, low-dose (less
than 1 Gy) ionizing radiation exposure has been shown
to activate brain-based pro-inflammatory responses
underlying early locomotor activity decrease in mice®.

Epidemiological investigations have proved that an
adequate intake of fruit and vegetables is helpful in main-
taining health and preventing the development of chronic
degenerative diseases due the presence of polyphenol-
based substances®’. Among these commonly consumed
foods, grapes and their processed products —including
wine and juices— are arich source of phenolic compounds
with significant biological activities. Animal model
studies clearly suggest the ability of grape polyphenols,
including the stilbene resveratrol, to improve neuronal
damages related to pro-oxidant conditions?®, inhibiting
amyloid-beta aggregation directly related to Alzheimer’s
disease development’ and exerting neuroprotective
effects by modulating mitochondrial dysfunctions and
cell death during cerebral ischemia'.

Recent studies have investigated the functional
properties of grape products regarding radiation
damage mitigation'"'2. The possible radiomodifying
effect of grape products is based on epidemiological
and experimental points of evidence about the antioxi-
dant activity of polyphenols'>!*.

While high-dose radiation behavioural effects have
been extensively studied in the past®, there are few

indications of short-term overall behavioural modifica-
tions induced by acute ionizing radiation'. It is since
long been known that food and water intake are
depressed by ionizing radiation, and these short-term
alterations can be attributed to intestinal damage
induced by radiation. Indeed, the small intestine repre-
sents one of the major limiting tissues in radiotherapy
because of its high sensitivity to radiation'®. However,
it is also conceivable that behavioural alterations in
mobility can lead to food/water intake reductions, and
it has been reported that aggressive behaviour and
locomotion were significantly decreased in mice under
10 Gy X-irradiation'. In this research we have tested
the hypothesis that a moderate intake of grape juice
shows a positive radiomodifier effect over early beha-
vioural damage following acute X-irradiation in mice.
We have studied anxiety-, locomotion-, and feeding-
related responses of mice to a single sublethal total
body X-irradiation (TBI) and its modification due to
the intake of grape juice.

Materials and methods
Grape juice

Ecologically-produced (organic) purple grape juice
was obtained from Econatura Produtos Ecolégicos e
Naturais LTDA in the city of Garibaldi, in the main
grape-growing region of the state of Rio Grande do
Sul, Brazil. Grapes were cultivated in 2007 and grape
juice was prepared from the same crop. The concentra-
tion (mg/L) of phenolic compounds in grape juice was
previously determined by high pressure liquid chro-
matography (HPLC) as follows: Resveratrol 3.95 +
0.01, Quercetin 8.95 + 0.09, Rutin 3.75 + 0.03, Gallic
acid 81.07 £2.03, Caffeic acid 30.28 £2.00".

Animals

This study used thirty-two male Swiss ICR/CD1
mice weighing 25-30 g (Harlan, Barcelona, Spain),
housed in groups of 4 in polycarbonate cages
(425%265x150 mm) with stainless steel lids. Environ-
mental conditions were controlled (12-hour photophase
from 8:00 am, 800 lux average photophase illumina-
tion, 40% relative humidity, 20 + 2 °C). Animal
handling was conducted at the animal facility of
University of Ledn, approved according to Spanish law.

Experimental procedure

According drinking solution treatment (diluted
grape juice — J, or water — W) and irradiation (non-irra-
diated — N, or irradiated — R), animals were divided in
four groups (NW, NJ, RW, and RJ). After one week
adaptation, mice were allowed to drink grape juice
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(diluted 1:3 with water, referred to as ‘grape juice’
unless otherwise stated) or water, depending on their
assigned group, along seven days of treatment. The
rationale behind using diluted grape juice in NJ and RJ
animals was to provide enough water intake, since
previous trials showed decreased voluntary intake of
whole purple grape juice'. After seven days of grape
juice/water drinking, mice underwent a single dose of
X-irradiation and behavioural parameters were moni-
tored by 3 more days (under its respective treatment).
The experimental protocol was approved by the
University of Le6n Ethical Committee, and adhered to
the European Community Guiding Principles for the
Care and Use of Animals.

Irradiation procedure

In order to avoid undesirable behavioural side-
effects of different anesthetizing agents'*"” we used
non-anesthetized animals in the present study. Four
mice were placed on a circular Plexiglas cage 20 cm in
diameter immediately before the irradiation process.
To avoid jumping out, the container was covered with
perforated transparent film. Animals were irradiated at
a time and exposed to a single dose of 6 Gy TBI from
an X-ray machine (200 kV) MAXISHOT 200
(YXLON, Copenhagen, Denmark), at a radiation dose
rate of 0.40 Gy/min, with a source-skin distance of 50
cm. The radiation dose was chosen as sublethal
following the reported estimated LD50,30 value of 9.0
Gy for mice, irrespective of strand, sex or age*. The
actual irradiation process started about 12:00 pm. Non-
irradiated animals were exposed to the same handling
procedures, but the machine was not active for them.
According Spanish legislation, irradiation procedures
were performed by qualified technical staff.

Feeding behaviour

All animals were given ad libitum standard rodent
chow (Panlab, Barcelona, Spain) and drinking fluid
(tap water for groups NW and RW, grape juice for
groups NJ and RJ). Each mice cage lid included provi-
sion to fit one feeder and one drinking bottle hanging
from its respective sensors in a Drinking/Feeding
Monitor system (TSE Systems GmbH, Bad Homburg,
Germany). Feeding distance from the sawdust
bedding surface was 9 cm. Feeding behaviour was
daily computer-recorded for three days before TBI
(the last of which was the actual irradiation day) and
the three days next to TBI, providing daily fresh food
and fluid to every cage. On the irradiation day, the lid
containing the sensors was replaced with a standard
one and the cages were then immediately moved to the
irradiation facility with no animal handling. No food
and fluid were provided during the whole irradiation
procedure, which lasted less than 30 minutes per cage.
Daily food and fluid intake parameters (Number of

bouts, Intake size, Intake duration, Bout size, and Bout
duration) were obtained. Spillage control was
performed during the adaptation period, obtaining an
average of 0.2 g spilled food/cage/day, so that no
corrections to Intake size in the computer recordings
were considered.

Open field

Open field tests were performed based on previous
work?'. Four square adjacent open field spaces were set
up with white floor and walls, each 60 cm width and 40
cm height, illuminated from above with about 150 Lux
cold light (4100 K) fluorescent bulbs. Animals were
individually placed at the center of each open field
space and a video camera (512x512 pixels) was set up
2 m high to record the trials. All four open field spaces
were tracked simultaneously using Noldus Ethovision
3.0 (Noldus Information Technology, Wageningen,
The Netherlands). Animal activity (5 min) was
recorded at 12:00 am the day prior to TBI as well as
each of the three days following TBI. Four square
corner zones 15 cm wide were defined on each open
field, leaving a center square zone 30 cm wide, and four
wall zones. The zones were later grouped into center,
corners, and walls for analytic purposes. The beha-
vioural parameters studied were Frequency of entering
each zone (the number of times the mouse entered a
given zone of the open field arena), Total duration of
the stay (total time spent by the animal inside corners,
walls or the center of the open field arena, in seconds),
Latency to the first occurrence in each zone (time
elapsed until the mouse first entered any zone, in
seconds), and Distance moved (overall distance tra-
velled by the mouse in each zone during the 5-min open
field test, in cm).

Rotarod test

Motor coordination was evaluated using the Rotarod
apparatus (TSE Systems GmbH, Bad Homburg,
Germany), consisting of a rotating rod 30 cm long and
3 cm in diameter divided into five compartments by
discs 24 cm in diameter. The rod rotational speed was
set at 10 rpm. Animals were given a training session
before the first trial in order to acclimate them to the
Rotarod apparatus. Latency to first fall from the rod
and number of falls were noted. The cut-off time was
120s.

Lipid peroxidation
(TBARS assay)

TBARS levels (umol of MDA/mg of protein) were
measured at 532 nm?. Protein contents were deter-
mined following standard procedures®.
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Statistical analysis

Lipid peroxidation data were analyzed using two-
way ANOVA. Since behavioural data were recorded
from the same individuals over a number of days, the
statistical analysis procedure used was repeated-
measures ANOVA. The experimental design used in
this work involved testing two fixed factors Treat-
ment (water and grape juice) and Radiation (X-irradi-
ation and sham-irradiation) and one within-subjects
factor (Day) for each behavioural variable studied.
An additional third fixed factor Zone was also
included in open field analysis. In feeding behaviour
analysis, two within-subjects (repeated measures)
factors were considered: Timing (before and after
irradiation), and Day (1 to 3 within Timing). The
Newman-Keuls test was used for post-hoc group
comparisons using Statistica v8.0 (Statsoft Inc., Tulsa
OK, USA). Results were considered statistically
significant at p < 0.05.

Results
Organ weights and lipid peroxidation status

Both body weight and brain weight were unaffected
at the end of the experiment irrespective of grape juice
or water treatment and radiation (for groups NW, NJ,
RW, and RJ, respectively, body weight (g) was 34.5 +
0.7,34.2+0.9,34.0+ 1.1, and 33.0 + 1.1; brain weight
(g) was 0.45+0.1,0.48 £0.1,0.47 £ 0.1, and 0.49 =
0.2). A significant interaction was found between
Radiation and Treatment factors in brain lipid peroxi-
dation [F(1, 28) = 4,865, p = 0.035], expressed as an
increase in RW mice (NW 3.92 + 0.71; RW 6.27 +
0.61; NJ 4.29 £ 0.68; RJ 4.03 + 0.49 umol MDA/mg
prot). This effect was prevented in RJ mice.

Open field

The data on behavioural parameters Frequency of
access, Total duration, Latency to the first occurrence,
and Distance moved obtained for the different zones
defined in the Ethovision software (center, corners, and
walls) on the day previous to TBI and the three days
following TBI for X-irradiated and sham-irradiated
animals are presented in table I. The analysis of
Frequency of access yielded significant effects for
factors Treatment [F(1, 74) =4.036, p = 0.048], Radia-
tion [F(1, 74) = 4.507, p = 0.037], Zone [F(2, 74) =
136.56, p = 0.000), and Day [F(3, 222) =2.765, p =
0.042], as well as interactions Day*Treatment [F(3,
222) =17.753, p = 0.000], and Day*Radiation [F(3,
222)=3.184, p =0.024]. The analysis of Total duration
in each zone provided significant effects for factor
Zone [F(2,72) =2242,81, p = 0.000] and interactions
Day*Zone [F(6, 216) = 2.426, p = 0.027] and
Day*Treatment*Zone [F(6, 216) = 3.569, p = 0.002].
The analysis of Latency to first occurrence revealed
significant effects for factor Zone [F(2, 50) = 50.267, p
= 0.000] and interactions Day*Treatment [F(3, 150) =
7.093, p =0.000], Day*Radiation [F(3, 150) =5.159, p
=0.002], and Day*Radiation*Zone [F(6, 150) =2.807,
p=0.013]. The analysis of the Distance moved resulted
in significant effects for factor Zone [F(2, 50) =
74.141, p = 0.000] and interaction Day*Treatment
[F(3, 150) = 3.480, p = 0.017]. Post hoc analysis
revealed significant group differences that can be
summarized as follows. Frequency of access was
decreased in corners and walls as a result of TBIin WR
mice, and it decreased in the walls in JR mice. The
duration of the stay in the corners was increased in WR
mice but it was decreased in the walls, indicative of a
redistribution of time with a preference by the corners.
The distance moved along the walls was also signifi-
cantly decreased by X-irradiation in WR mice.

Table I
Open field parameters in non-irradiated and irradiated animals

Treatment  Rad. Zone Frequency of access Total duration (s) Latency (s) Distance moved (cm)
w N center 83+3.5 8.5+14.6 140.0+£23.0 189.8+179.4
W N corners 44.6+3.5 261.0+8.9 8.2+14.1 1344.2+109.9
W N walls 455+3.5 78.2+8.9 27.8+14.1 1060.5+109.9
w R center 43+£35 9.7+12.7 168.3+19.9 149.7+ 1554
W R corners 31.2+£3.5% 298.4 +8.9* 1.6+ 14.1 1142.0£109.9
W R walls 30.6 +3.5% 51.1 +8.9% 433+14.1 759.4 +109.9*
J N center 53+3.5 9.1+£11.3 113.1£17.8 154.2 +139.0
J N corners 36.5+3.5 281.9+8.9 3.5+14.1 1236.9+£109.9
J N walls 41.1£3.5 69.8+8.9 22.8+14.1 1027.0£109.9
J R center 42+35 9.0+£253 179.3+39.9 176.3+310.8
J R corners 343+3.5 297.5+8.9 04+14.1 1202.1 £109.9
J R walls 28.8 £3.5% 51.3x11.3 40.0+17.8 763.8+139.0

N: non-irradiated. R: irradiated. W: water. J: grape juice. Unweighted repeated-measures ANOVA means + SEM of daily 5 minutes tests
conducted over 4 days. n = 8 per group. *p <0.05 from the respective N group.
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In order to understand the contribution of the
different days on the above mentioned differences in
irradiated animals, as well as to ascertain the effects of
grape juice intake, figure 1 shows the observed

changes in open field parameters, arranged to compare
the animal scores on the 24 h previous to TBI (the first
exposure to the open field arena) with those of the 24,

48, and 72 h following TBI.
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Fig. I.—Frequency of access
(A), Total duration of the stay
(B), Latency to first entry (C),
and Distance moved (D) in
the center (ce), corners (co),
and walls (wa) of the open
field arena by mice drinking
water (W) or grape juice (J)
24 h before and 24, 48, and
72 h after total body irradia-
tion. Mean values for 8 ani-
mals £ SEM. *p < 0.05 rela-
tive to water-drinking mice
values. #p<0.05 relative to
-24 hvalues.
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Results from figure 1A show a TBI-induced signifi-
cant decrease in the frequency of access to all zones in
the open field arena in water-drinking mice at 24h post-
irradiation, but the values were not significantly
different afterwards. The frequency of each animal
accessing all zones increased 24h post-irradiation in RJ
compared with RW mice. It can also be observed that
the frequency of entry into corners at 48 h and walls at
72 h was significantly decreased in RJ animals. There
were no changes induced by X-irradiation in the dura-
tion of the stay in each zone at 48 and 72 h after TBI,
but the time spent at the corners was higher 24h post-
TBI in RW mice (fig. 1B). The duration of the stay in
the center and walls was also significantly higher in RJ
compared to RW mice on the first day post-TBI. There
was a big increase in the latency to first enter the center
in water-drinking mice at 24 h post-TBI, without
differences at 48 and 72 h. The latency to access the
center zone was significantly lowered at 24 hours post-
irradiation in RJ compared to RW mice (fig. 1C). The
distance moved by RW mice along the walls was
significantly decreased 24 h after TBI. The total
distance moved was significantly increased in center
and walls 24 hours after TBI in RJ compared to RW
mice (fig. 1D). This effect was not noticeable on the 2™
and 3" days after irradiation.

The increase of both time spent in the center zone of
the open field and the ratio center/total locomotion, as
well as the decrease in the latency to entering the center
zone, are considered as indications of anxiolysis*.
With the aim of further exploring anxiety, data from
non-radiated (-24 h) animals and radiated mice at 24 h
post-TBI were analyzed by repeated measures
ANOVA considering Treatment as main factor and
two levels of within-factor Day. Table II summarizes
data on anxiety-related open field parameters (Total
duration in the center zone, Latency to first entering the
center, and ratio Center/Total distance moved)
obtained the day prior and the day immediately next to
TBI. No significant main effects or interactions were
found involving Treatment or Day when analyzing
parameters Total duration in the center and Latency to
first entry in the center. The analysis of the
Center/Total distance ratio revealed significant interac-
tion Treatment*Day [F(1, 30) =5.2104, p = 0.0297].
However, post hoc tests revealed decreased total dura-

tion in the center, increased latency and decreased
center/total distance ratio in WR mice at 24 h post-TBI,
and reversed effects in JR mice, which suggest a signi-
ficant decrease in anxiety markers early after TBI as a
result of the animals drinking grape juice.

Rotarod

The analysis of the time (latency) mice were able to
stand against 10 rpm rotation in the Rotarod apparatus
yielded no significant effects for factors Treatment
[F(1,28)=0.895, p=0.352] and Radiation [F(1, 28) =
1.403, p = 0.246]. However, there was a significant
effect of the repeated-measures factor Day [F(3, 84) =
4.617, p = 0.004], indicative of different mobility
responses depending of the day after irradiation. A
high inter-individual variability precluded finding
significant differences in latency at -24, 24 and 48 h
post-irradiation, but post-hoc group analysis showed
that JR animals were able to maintain balance signifi-
cantly longer (p =0.026) than WR animals at 72 h post-
irradiation (fig. 2). Grape juice intake thus prevented
the decrease in motor coordination on the 3+ day after
TBI.

Feeding behaviour

The data for feeding behaviour parameters are
presented in figure 3. Preliminary repeated-measures
analysis using three levels each for within-subjects
factor Timing revealed no significant main effects or
interactions for fixed factors Radiation and Treatment.
However, when including a second within-subjects
factor Day, significant differences emerged from the
data set. Analyzing food intake, significant effects
were found for interactions Timing*Day in Number of
bouts [F(2, 8) = 11.309, p = 0.004], Timing*Day*
Group in Number of bouts [F(6, 8) = 6.447, p = 0.009],
Timing*Day*Group in Intake duration [F(6, 8) =
5.788, p =0.013], factor Timing in Bout duration [F(1,
4) = 18.003, p = 0.013], interaction Timing*Day*
Group in Bout duration [F(6, 8) = 4.583, p = 0.026].
For fluid intake analysis, significant effects were found
for factor Day in Number of bouts [F(2, 8) = 13.635, p

Table IT
Anxiety-related open field parameters

Latency to firstentry — Center/Total distance

Treatment  Time after irradiation (h) Total duration in the center (s) in the center (s) ratio

W -24 8.49+1.51 140.0£25.0 7.32+0.51
W 24 1.97 £0.63# 241.2 £44.0# 2.26 £0.22#
J -24 9.11+2.83 113.1+£35.6 6.38 +£0.49
J 24 12.17 £2.30* 75.6 £26.0* 8.03£0.45*

Mean values + SEM obtained 24 h before (-24) and 24 hours after total body X-irradiation in mice drinking water (W) or grape juice (J). n = 8 per
group. *p < 0.05 from the respective W group. #p < 0.05 from the non-irradiated (-24 h) group.
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= 0.002], interaction Day*Group in Number of bouts
[F(6, 8) =12.620, p = 0.001], factor Timing in Intake
size [F(1, 4) =74.004, p = 0.001], factor Timing in
Bout size [F(1, 4) = 35.115, p = 0.004], interaction
Day*Group in Bout size [F(6, 8) = 8.954, p = 0.003],
and interaction Timing*Day*Group in Bout size [F(6,
8) = 7.927, p = 0.005]. Post hoc group analysis
revealed a decrease in Number of bouts and Intake
duration, as well as an increase in Bout size, for both
food and fluid intake during the day X-irradiation took
place. These changes only appeared in RW mice.

The above results can be interpreted as follows.
There was no overall effect of Treatment and Radiation
on food and fluid intake parameters considering data
obtained before and after irradiation. RW mice yielded
a smaller number of both food and fluid intake bouts in
the X-irradiation day, but the amount of food/fluid
ingested per bout (Bout size) was higher, so that the
daily food/fluid intake remained similar to the other
days, either pre- or post-irradiation. It can also be
shown from figure 3 that fluid daily intake duration
was lower in the X-irradiation day for RW mice but,
since the number of bouts was also decreased, Bout
duration was not significantly altered by X-irradiation.
The same trend appears for food Intake duration, but
this parameter strongly increases in the day following
X-irradiation, keeping food bout duration higher
during the post-irradiation period. These changes in
feeding behaviour parameters induced by TBI were
reversed by grape juice supplementation, so that
number of bouts, bout size and food/fluid intake
remained within baseline values in RJ animals.

Discussion
Acute exposure to ionizing radiation has since long

been demonstrated to elicit important changes in
behaviour, both military and clinically relevant'. There

ve to -24 hvalues.

is a widely acknowledged potential for ionizing radia-
tion to induce significant cognitive effects in adults and
children undergoing radiotherapy®, and most studies
have been focused on long-term cognitive deficits,
especially hippocampal damage-related effects. Work
on short-term behavioural effects of ionizing radiation,
either cranially or total body-administered, has also
been conducted, especially on learning and memory,
but also on motor performance (see Obenaus® for a
review). Since previous studies by our team have
shown a positive radiomodifying effect of grape juice
on hematological parameters'® and liver'® and heart"
oxidative damage in rats, the hypothesis tested in the
present work has been that antioxidant-rich grape juice
intake can prevent acute sublethal TBI-induced effects
in mouse behaviour. Measurements were made on
anxiety, locomotion, sensorimotor coordination, and
feeding behaviour-related parameters using open field
and Rotarod observations and feeding/drinking sensor
readings. The results of the present study are sugges-
tive that daily intake of grape juice for 7 days before
and 3 days after TBI in mice is able to modify the irra-
diation-induced anxiety status, as well as the decrease
in motor coordination at 72 h post-TBI. Grape juice
intake also impairs the increase in brain lipid peroxida-
tion three days after sublethal X-irradiation. This
decrease in lipid peroxidation in the brain (as a conse-
quence of the antioxidant effect of grape juice) has also
been observed in the cerebral cortex of rats supple-
mented with ‘green juice’ (prepared with orange,
apple, lettuce, cabbage, and cucumber) and orange
juice?.

Anxiety can be evaluated in the open field test by
measuring the ratio of the distance traveled in the center
to the total distance moved?*. Classical behavioural para-
meters in the open field test can not only reflect anxiety
but also locomotor and exploratory behavior®, so that to
get a quick look at immediate overall behavioural effects
induced by radiation, the open field study was completed
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with the Rotarod test. RW mice showed decreased motor
performance relative to RJ, but this motor deficiency
showed up at 72 h, while open field behavioral changes
were more explicit at 24h post-irradiation.

Compared to non-irradiated animals, 24 h after TBI
the frequency of access to the center, corners, and walls
on the open field was decreased by X-irradiation in RW
mice (fig. 1A). Frequency of access, total duration, and
distance travelled in center and walls were increased at
24 h as a result of grape juice treatment in RJ animals
relative to RW animals, returning to values similar to
non-irradiated mice (figs. 1A, 1B, 1D). Similarly, the
total duration of the stay in the corners (fig. 1B)
increased at 24 h in RW animals with respect to NW
mice, to be decreased in RJ mice.

Open field behaviour is subjected to habituation®. It
is worth to mention that RJ mice showed a progressive
decrease in frequency of access and movement dura-
tion at the walls, while RW animals maintained
frequency values similar to those of the first open-field
exposure day (24 hours before TBI). This is in agree-
ment with the known fact that habituation to the open
field does not develop in animals with prefrontal or
hippocampal lesions™.

There was a clear decrease in locomotor activity in
the walls of the open field in RW animals at 24 h post-
irradiation, which was reverted in RJ animals (fig. 1D).
Similar decreases in 24 h spontaneous motor activity
have been previously reported®' to be related to
increased cerebellar oxidative stress. Considerable
evidence has been reported of the deleterious effect of
sublethal total body irradiation on the cerebellum,
involving oxidative stress, inflammation and calcium
neurotoxicity mechanisms?®*2, Moreover, increased
cerebellar lipid peroxidation in mice genetically
impaired to synthesizing ascorbic acid lead to
decreased sensorimotor function as tested by the
Rotarod apparatus and other tests*. In relation to this
we found a significant increase in oxidative stress in
RW mice brain, which was decreased in grape
juice-drinking animals with a parallel improvement in
motor coordination at 72 h post-TBI (fig. 2).

Many literature references report a decrease in total
food and water intake after ionizing radiation in mice.
Most of these studies only cite these changes, without
quantification'****, A recent study on the As for meal
patterning, there are few studies addressing sponta-
neous feeding behaviour of mice*. After considering
reported alterations in the behaviour of individual-
housed mice” and the effects of strong magnetic fields
on feeding and drinking of mice kept in group cages™®,
in this work we decided to study feeding behaviour on
groups of four animals, that is, using the whole cage as
single measuring subject. To overcome the strong
decrease in pure grape juice voluntary intake, mice
were forced to drink diluted grape juice solution as sole
source of water for seven days prior TBI, after the
initial one-week acclimation upon its arrival to the
animal house. The alternative use of oral gavage pure

grape juice administration was discarded because of
the animal handling involved. No open-field or
rotarod-tested behavioural effects were found on the
day immediately before X-irradiation, but an unex-
plained decrease in number of bouts was found for NJ
mice on the second day after TBI, with no effect on
total food/fluid intake (fig. 3). However, the immediate
outcome of X-irradiation on food/fluid intake parame-
ters was a decrease in the number of bouts and the dura-
tion of food/water intake in RW mice. These effects,
together with the increase in bout size in the TBI day
and the lack of alterations in overall food/fluid intake
size, could be attributed to motor changes rather than
gastrointestinal alterations in the immediate days
following X-irradiation. This is in agreement with
previous work reporting no alteration in intestinal
morphology at 3 days post-irradiation (10 Gy) in
mice®. Data in table I indicate that irradiated mice
decrease the duration of the stay in the open-field wall
zones and the distance walked along the walls, while
they increase the time spent at the corners. This is
suggestive of a reduced mobility 24 h after TBI, which
could help explain the changes in bout size and bout
duration on the basis of an overall depression of motile
activities. Because of the gnawing activity to feed from
food pellets in a feeder arrangement hanging from the
top of the lid, albeit at the same distance from the floor
than the tip of the fluid container, food intake should
conceivably be harder than fluid intake for an animal
less prone to moving after being irradiated, and food
bout duration (fig. 3) is consistent with this idea.

We can conclude that voluntary intake of purple
grape juice along several days before TBI is able to
overcome several aspects of radiation-induced changes
in feeding behaviour, also improving anxiety and loco-
motion within 24 to 72 hours after sub-lethal X-irradia-
tion. To our knowledge, this is the first time radiation-
induced behavioural changes are found to be modified
by antioxidant-rich grape juice intake in mice immedi-
ately after total body irradiation. The present findings
could be relevant in designing preventive interventions
aimed to enhance body defense mechanisms against
short-term irradiation damage.
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Resumen

Introduccion: Percibir de forma adecuada el peso del
hijo puede influir para que la madre inicie cambios para
prevenir y tratar los problemas de peso.

Objetivos: 1) Evaluar si las acciones y problemas para
manejar el peso del hijo son diferentes de acuerdo al esta-
do nutricional y percepcion del peso del hijo y 2) Evaluar
si las acciones y problemas son diferentes de acuerdo a
edad del hijo.

Métodos: Participaron 2840 madres e hijos (2 a 17
anos) del Noreste de México. Las madres contestaron: a)
¢Creo que mi hijo esta?, b) ;Qué ha hecho para manejar
el peso de su hijo? y c) ;Cuales son los problemas? Se mi-
dio peso y talla del hijo. Se construyeron tablas de contin-
gencia y se aplicé la prueba de Chi-cuadrada.

Resultados: Cuando las madres de hijos con sobrepeso-
obesidad perciben de forma adecuada esta situacion rea-
lizan acciones relacionadas con la dieta (62,0% y 65,6 %)
(¢ = 307,02, gl =9, p <,001) y reconocen problemas
(26,2% y 43,7%) (> =131,46, gl = 6,p <,001). Las madres
de hijos de 1° a 6° grado realizan acciones en mayor pro-
porcién 51,2% (x> = 44,78, gl = 9, p <,001) y sefialan mas
problemas 21,8% (*= 61,74, gl = 6,p <,001)

Conclusiones: Cuando se perciben los problemas de
peso del hijo, se realizan acciones y se reconocen proble-
mas. Se recomiendan intervenciones para percibir de for-
ma adecuada el sobrepeso-obesidad y porporcionar in-
formacion de acciones relacionadas a la dieta.

(Nutr Hosp. 2014;29:822-828)
DOI:10.3305/nh.2014.29.4.7166
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MATERNAL ACTIONS AND PROBLEMS IN
MANAGING THE CHILD’S WEIGHT AND THEIR
ASSOCIATION WITH THE MATERNAL
PERCEPCION OF THE WEIGHT AND AGE OF HER
CHILD

Abstract

Introduction: To properly perceive the child’s weight
may influence the mother to start up changes to prevent
and manage overweight problems.

Objectives: 1) To assess whether the actions and
problems to manage the child’s weight are different
according to the nutritional status and the perception on
the child’s weight; and 2) to assess whether the actions
and problems are different according to the child’s age.

Methods: 2840 mothers and sons/daughters (age 2-17
years) from North-eastern Mexico participated. The
mothers answered: a) I feel my child is overweighted? b)
What have you done to manage your son’s / daughter’s
weight? and ¢) What are the problems? The children’s
weight and height were measured. Contingency tables
were constructed and the Chi squared test was applied.

Results: When the mothers of children with over-
weight/obesity properly perceive this situation, diet-
related actions are taken (62.0% and 65.6 %) (¢ = 307.02,
gl =9, p <.001) and the problems are recognized (26.2 %
and 43.7%) (¢ = 131.46, gl = 6, p < .001). The mothers of
children in 1+ to 6™ grade are more prone to take actions
(51.2%) (x> =44.78, gl =9, p < .001) and recognize more
problems (21.8%) (x> =61.74, gl = 6,p <.001)

Conclusions: When the problems related with the
child’s weigh are recognized, actions are undertaken and
the problems are recognized. Interventions are recom-
mended for properly recognizing overweight/obesity and
providing information on diet-related actions.

(Nutr Hosp. 2014;29:822-828)

DOI:10.3305/nh.2014.29.4.7166

Key words: Body weight. Weight perception. Obesity.
Over-weight. Mother-child relations.



Abreviaturas

PMPH: Percepcién materna del peso del hijo.

Introduccion

La Organizacién Mundial de la Salud sefiala que el
sobrepeso-obesidad infantiles resultan del desequili-
brio entre la ingesta y el gasto calérico que pueden ser
atribuibles a varios factores, tales como el cambio die-
tético mundial hacia un aumento de la ingesta de ali-
mentos hipercaldricos con abundantes grasas y azica-
res, pero con escasas vitaminas, minerales y otros
micronutrientes saludables, ademads de la disminucion
de la actividad fisica'.

Asi mismo agrega que al contrario de la mayoria de
los adultos, los nifios y adolescentes no pueden elegir el
entorno en el que viven ni los alimentos que consumen
y que tienen una capacidad limitada para comprender
las consecuencias a largo plazo de su comportamiento,
por lo que necesitan atencién especial en la lucha con-
tra la epidemia de obesidad'.

Durante la infancia, el ambiente familiar es el me-
dio dominante para el desarrollo de las preferencias
por ciertos alimentos, los patrones en el consumo de
las comidas y de actividad fisica®*. El estilo de vida
tiende a favorecer o no el equilibrio entre el consumo
y el gasto de energia, es asi como las experiencias
tempranas del nifio con la comida y los estilos que las
madres utilizan en el hogar tienen fundamental im-
portancia en la formacién de los hdbitos que desarro-
llaran los hijos®.

La madre como primer cuidador proporciona a los
hijos la estructura bésica de relacion con los alimentos
debido a que es la encargada de ofrecerlos ademas de
distribuirlos y determinar la cantidad de comida, por lo
que los conocimientos, actitudes y practicas alimenta-
rias maternas determinan en gran medida el estado nu-
tricional de la familia®. La madre puede ayudar en la
formacidn de actitudes y conductas de alimentacion y
actividad fisica de los hijos sintiéndose responsable de
optimizar aspectos positivos y detener el desarrollo de
aspectos negativos®.

Por otra parte se ha documentado que madres de hi-
jos con obesidad sefialan realizar acciones para mane-
jar el peso de su hijo tales como preparar la comida,
reducir el consumo de comida chatarra e incrementar
las oportunidades para realizar actividad fisica’. Sin
embargo al mismo tiempo que realizan acciones, se
enfrentan a conductas del hijo relacionadas al peso
que representan un problema. A este respecto se cuen-
ta con una escala denominada Lista de Verificacién
de Conductas Relacionadas al Estilo de Vida en la
cual las madres sefialan los problemas conductuales
del hijo relacionados al peso que tienen que enfrentar
y la autoeficacia percibida para manejarlos®. Se han
evaluado las propiedades psicométricas de ésta en pa-
ises como Australia y Holanda*!°. Sin embargo hasta

el momento no se han validado sus propiedades psico-
métricas en poblacién mexicana.

Un estudio realizado en los Estados Unidos de
Norte América identificé las acciones y problemas
maternos para manejar el peso del hijo preescolar y se
identificé el hecho de que el hijo llora si no se le da lo
que quiere como el mayor problema que las madres
enfrentan'’. En otros estudios se han identificado co-
mo problemas el hecho de que el hijo come muy rapi-
do, grita o llora por la comida, ve demasiada televi-
sién o se queja respecto a realizar actividad fisica, lo
cual se presenta con mayor frecuencia en madres de
hijos con obesidad®.

Por otra parte es posible sefialar que algunos de estos
cuestionamientos estan contemplados en el cuestionario
Nutricién y Actividad Fisica Familiar el cual explora con-
ductas que se relacionan con el sobrepeso-obesidad infan-
til, sin embargo este cuestionario no identifica que tanto
esta conducta representa un problema para la madre'2.

Como ya se mencioné en la formacién de los habi-
tos de salud de los hijos, la madre juega un papel muy
importante, pues es ella quien representa el principal
agente de cuidado y crianza’. Sin embargo, se ha sefia-
lado que puede ser que una madre no inicie cambios
para prevenir y tratar los problemas de peso de su hijo
a menos que perciba que su hijo tiene exceso de pe-
so'3, por lo que se considera que un primer paso en el
disefio e implementacién de programas de interven-
cidén para tratar el sobrepeso-obesidad es ayudar a los
padres a percibir de forma adecuada ésta situacién pa-
ra que de esta manera puedan tener la disponibilidad
de implementar cambios en los hdbitos y conductas de
los hijos®.

Un estudio realizado en Italia document6 que la pre-
valencia alta de obesidad infantil se asoci6 con la no
adecuada percepcién materna del peso del hijo
(PMPH)", de la misma forma la literatura es consisten-
te respecto al hallazgo de que madres de nifios con so-
brepeso-obesidad no perciben de forma adecuada el
peso de su hijo, sino que lo consideran como normal'® y
sefialan no realizar acciones refiriendo que su hijo no
tiene problema con el peso''. Otro estudio realizado en
Turquia encontré que cuando las madres de nifios con
obesidad subestiman el peso de su hijo, le permiten co-
mer libremente'®.

Por tanto es posible sefialar que la PMPH no siempre
coincide con el peso real del hijo y que esta no adecua-
da PMPH pudiera determinar las acciones y problemas
que las madres enfrentan para manejar el peso del hijo,
por lo que se realizé el presente estudio en el cual parti-
ciparon 2840 diadas (madre-hijo de 2 a 17 afios de
edad) que vivian en 5 Estados del Noreste de México.

Objetivos
1) Evaluar si las acciones y problemas maternos pa-

ra manejar el peso del hijo son diferentes de
acuerdo a la PMPH y estado nutricional del hijo.

Acciones y problemas maternos
para manejar el peso del hijo
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2) Evaluar si las acciones y problemas maternos son
diferentes de acuerdo a la edad del hijo en diadas
madre-hijo de 2 a 17 afios que vivian en 5 Estados
del Noreste de México.

Métodos

Estudio transversal. La poblacién se integré por
12,295 estudiantes inscritos en el periodo académico
2010-2011 en 40 instituciones de educacién publica
[pre-escolar, primaria (1° a 6° grado), secundaria (7° a
9° grado) y preparatoria (10°y 11° grado)] dos de cada
tipo en cinco Estados del Noreste de la Republica Me-
xicana (Coahuila, Nuevo Ledn, San Luis Potosi, Ta-
maulipas y Zacatecas). Las instituciones se seleccio-
naron de forma aleatoria en cada uno de los Estados a
partir de los listados proporcionados por la Secretaria
de Educacién Publica. Al final de la colecta de datos
se contd con informacién completa de 2840 diadas
madre-hijo de 2 a 17 afios.

Mediciones

Para describir las acciones y problemas maternos pa-
ra manejar el peso del hijo se aplicaron cuestionamien-
tos basados en un estudio realizado en los Estados Uni-
dos de Norteamérica''. Para describir las acciones se
planted la pregunta ;Qué ha hecho para manejar el peso
de su hijo? con opciones de respuesta: (a) Nada porque
mi hijo no tiene sobrepeso, (b) Acciones relacionadas a
la dieta como disminuir el consumo de comida basura,
comida rdapida y comida alta en grasa, comer frutas y
verduras y preparar menos comida, (c) Ejercicio, au-
mentar la actividad fisica de mi hijo y (d) Acciones re-
lacionadas a la dieta y ejercicio.

Para describir los problemas se planteé la pregunta
(Qué le ha hecho dificil manejar el peso de su hijo?,
con opciones de respuesta: (a) No he tenido problemas
con esto, (b) Problemas diversos como otros miembros
de la familia dan de comer a mi hijo sin que yo lo sepa,
madre desempefia trabajo fuera del hogar y mi hijo
compra comida en la escuela y (c) problemas conduc-
tuales del hijo como mi hijo/a llora si no le doy lo que
él/ella quiere, come a escondidas, se enoja si no le doy
mads comida, no hace caso y no come verduras.

La PMPH se evalio mediante el cuestionamiento —
Creo que mi nifio/a esta... con opciones de respuesta
de: bajo/a de peso, un poquito bajo/a de peso, mas o
menos con el peso correcto, con un poco de sobrepeso
y con sobrepeso. Se consideré como adecuada PMPH:
a) cuando las madres de hijos con bajo peso los descri-
bieron como bajo/a de peso o como un poquito bajo/a
de peso, b) madres de hijos con peso normal como mas
0 menos con el peso correcto, ¢c) madres de hijos con
sobrepeso como con un poco de sobrepeso y d) madres
de hijos con obesidad como con sobrepeso’. Respecto
a la edad del hijo se considero la institucion educativa

en la cual estaban inscritos: preescolar, primaria, se-
cundaria y preparatoria.

Procedimientos de recoleccion de los datos

Se realizaron los tramites administrativos para el ac-
ceso a las instituciones educativas y se solicitaron los
listados de los alumnos inscritos a partir de los cuales
se seleccionaron los participantes de forma aleatoria y
proporcional al tipo de escuela, grado escolar y sexo,
mediante el paquete Microsoft® Excel.

A continuacién se solicito a los directivos, informa-
cién de la madre a quien se le invit6 a una reunién que
se realizé en la institucién educativa en la cual estaba
inscrito su hijo, se expusieron los objetivos de investi-
gacion y los procedimientos a realizar. Las madres fir-
maron el consentimiento informado y autorizaron rea-
lizar 1a medicién de peso y talla de su hijo. Cuando la
madre no asisti6 a la reunién programada se seleccion6
al nifio/a posterior que aparecia en la lista.

Se aseguré a los participantes la confidencialidad de
lainformacién y el anonimato, las madres procedieron a
contestar el cuestionario y se realizaron las mediciones
de peso y talla del hijo. El peso se midi6 en kilogramos
con la bascula digital SECA 813® con capacidad para
150 kilogramos precision de 0,1 kg, la talla se midié con
un estadimetro SECA 214°, la estatura se registr6 en el
punto mds préximo a 0,1 cm. Posteriormente se calculé
el IMC (pesof/talla?) y el resultado se clasificé en percen-
tiles de acuerdo a edad y sexo del hijo en desnutricién
(percentil < 3), bajo peso (=3 y < 15), peso normal (= 15
y < 85), sobrepeso (= 85 pero < 97) y obesidad (= 97)"".

El presente estudio fue aprobado por el Comité de In-
vestigacién y Etica de la Facultad de Enfermeria de la
Universidad Auténoma de Nuevo Leén y se ajusté a las
Normas Eticas de la Declaracién de Helsinki de 1973.

Estrategias de andlisis de datos

Los datos se capturaron y analizaron en el paquete es-
tadistico Statistical Package for the Social Sciences
(SPSS) version 21 para Windows. Se construyeron tablas
de contingencia de acuerdo al estado nutricional del hijo
y de la PMPH clasificada como adecuada/no adecuada y
se aplico la prueba de Chi-cuadrada para verificar dife-
rencias en las acciones y problemas. En segundo lugar
para evaluar si las acciones y problemas eran diferentes
de acuerdo a la edad del hijo también se construyeron ta-
blas de contingencia, se considerd la institucién educati-
vaen la cual se encontraba inscrito el hijo como indicador
delaedady se aplico la prueba de Chi-cuadrada.

Resultados

Participaron 2.840 diadas (madre-hijo). Residentes
en 5 Estados del Noreste de México, 26% (n = 734) de
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Nuevo Leon, 15,5% (n = 440) de Coahuila, 23,2% (n =
658) de Tamaulipas, 21,1% (n = 600) de Zacatecas y
14,2% (n = 408) de San Luis Potosi. El 52,4% (n =
1.487) de los hijos pertenecian al sexo femenino y
47,6% (n=1.353) al sexo masculino.

La mayoria de las madres refirié estar casada
(78,6%, n =2.235), el 7,4% (n = 210) vivia en unién
libre, 7.1% (n = 201) eran solteras y el resto 194
(6,9%) se agrupd en la categoria de divorciada, sepa-
rada y viuda. Reportaron tener una escolaridad pro-
medio de 10,31 afios (DE = 3,73), el 65,6% (n =
1.862) se dedicaba al hogar, el 21,5% (n = 612) de-
sempefiaba trabajo no profesional y el 12,9% (n =
366) trabajo profesional.

El estado nutricional de los hijos se encontré en bajo
pesoen 11,4% (n = 325), peso normal en 55,1% (n =
1.565), sobrepeso en 15,6% (n=441)yel 17,9% (n =
509) present6 obesidad. El 24,1 (n = 685) cursaba la
educacidn pre-escolar, el 29,3 (n = 833) cursaba la edu-
cacion primaria, el 26,4 (n = 748) la educacién secun-
dariay 20,2% (n = 574) la preparatoria.

Al evaluar las acciones de acuerdo al estado nutri-
cional del hijo y de la adecuada/no adecuada PMPH,
se encontré que cuando las madres de hijos con SP-
OB si perciben de forma adecuada esta situacién rea-
lizan en mayor proporcién acciones relacionadas con
la dieta a diferencia de las madres de hijos con bajo
peso y peso normal quienes sefialaron en mayor pro-
porcién no realizar acciones dado que su hijo no tiene
sobrepeso (x*=307,02, g/ =9, p=,001). Por otra par-
te cuando las madres de hijos con sobrepeso-obesidad
tienen no adecuada PMPH, sefialan no realizar accio-
nes dado que su hijo no tiene sobrepeso, 50,2% y

21,3% respectivamente (x> = 168,90, gl=9, p =,001),
la informacidn se presenta en la tabla 1.

Respecto a los problemas se identificé que cuando
las madres de hijos con sobrepeso-obesidad tienen una
adecuada PMPH, reportan mds problemas en compara-
cién con las madres de hijos con peso normal y bajo pe-
so. Los problemas diversos entre los que se encuentran
otros miembros de la familia dan de comer a mi hijo sin
que yo lo sepa, madre desempeia trabajo fuera del ho-
gar y el hecho de que el hijo compre comida en la es-
cuela, fueron los que se identificaron en mayor propor-
cién (x>=131,46, gl=6,p=,001).

Por otra parte cuando las madres de hijos con sobre-
peso-obesidad tienen no adecuada PMPH, la mayoria
refiere no tener problemas, 86,6% y 68,2% respectiva-
mente y de aquellas madres que identificaron algtin
problema también sefialaron los problemas diversos
como aquellos que enfrentan con mayor frecuencia, la
diferencia fue significativa (y>= 48,32, g/ =6, p =
,001), la informacion se presenta en la tabla II.

Finalmente se verificé que las acciones y problemas
son diferentes de acuerdo a la edad del hijo. Las madres
de hijos de primaria, secundaria y preparatoria realizan
en mayor proporcion acciones relacionadas con la dieta
en comparacién con las madres de hijos preescolares
(?=44,78, gl =9, p=,001). Respecto a los problemas,
aquellos identificados como problemas diversos fue-
ron los que las madres de hijos estudiantes de primaria,
secundaria y preparatoria enfrentan con mayor fre-
cuencia a diferencia de las madres de hijos preescolares
quienes sefialaron los problemas conductuales del hijo
(*=61,74,gl=6,p=,001), lainformacidn se presenta
en la tabla III.

Tabla I
Acciones maternas para manejar el peso del hijo de acuerdo a la PMPH y estado nutricional del hijo

Estado nutricional

Bajo peso Peso Normal Sobrepeso Obesidad
PMPH Acciones n % n % n % n % e gl p
Adecuada Nada mi hijo no tiene SP 135 754 800 06,0 22 15,5 9 70 307,02 9 001
Dieta 33 18,4 206 244 88 62,0 84 65,6
Ejercicio 3 1,7 29 24 9 6,3 3 23
Dieta y Ejercicio 8 45 88 73 23 16,2 32 25,0
Total 179 100,0 1213 100,0 142 100,00 128 100,0
No Adecuada Nada mi hijo no tiene SP 103 70,5 213 60,5 150 50,2 81 21,3 168,90 9 001
Dieta 29 19.9 101 28,7 101 338 194 50,9
Ejercicio 2 14 15 43 12 4,0 21 55
Dieta-Ejercicio 12 8,2 23 6,5 36 12,0 85 22,3
Total 146 100,0 352 100,0 299 100,0 381 100
Acciones y problemas maternos Nutr Hosp. 2014;29(4):822-828 —825

para manejar el peso del hijo



Tabla II
Problemas maternos para manejar el peso del hijo de acuerdo a la PMPH y estado nutricional del hijo

Categoria de peso
Bajo peso Peso Normal Sobrepeso Obesidad
PMPH Problemas n % n % n % n % e gl p
Adecuada No he tenido problemas 158 88,3 1086 89,5 104 73,8 72 56,3 13146 6,001
Problemas diversos 10 5,6 59 49 23 35 213
Problemas conductuales 11 6,1 68 5,6 14 16,3 21 16,4
Total 179 100,0 1213 100,0 141 100,0 128 100,0
No Adecuada No he tenido problemas 131 89,7 282 79,9 259 86,6 260 682 4832 6 ,001
Problemas diversos 6 4,1 38 10,8 22 7.4 68 17,8
Problemas conductuales 9 6,2 33 9,3 18 6,0 53 139
Total 146 100,0 353 100,0 299 100,0 381 100,0
Tabla III
Acciones y problemas maternos para manejar el peso del hijo de acuerdo a edad del hijo
Institucion educativa en la cual se encuentra el hijo (edad del hijo)
Preescolar Primaria Secundaria Preparatoria
Acciones n % n % n % n % e gl p
Nada mi hijo no tiene SP 427 62,3 406 487 371 49,6 309 538 4478 9 001
Dieta 179 26,1 280 347 264 35,3 194 338
Ejercicio 23 34 21 2,5 31 4,1 19 3,3
Dieta y Ejercicio 56 8,2 117 14,0 82 11,0 52 9,1
Total 685 100,0 833 100,0 748 1000 574 1000
Problemas
No he tenido problemas 545 794 650 782 643 85,8 514 895 61,74 6 001
Problemas diversos 57 83 93 11,2 68 9,1 43 75
Problemas conductuales 84 12,2 88 10,6 38 5,1 17 3,0
Total 686 100,0 831 100,0 749 100,0 574 1000
Discusion Por otra parte, la literatura es consistente al reportar

La obesidad es un problema serio que se ha identifi-
cado como epidemia. En el caso de la obesidad infantil
los padres son responsables del cuidado que se provee
al hijo, sin embargo algunas acciones de los padres
pueden contribuir al desarrollo del sobrepeso-obesidad
infantil, tales como permitirle al hijo que consuma li-
bremente comida basura y actividades sedentarias,
ademds otras situaciones externas al medio ambiente
familiar también contribuyen al desarrollo del sobrepe-
so-obesidad infantil, tales como la disponibilidad de
alimentos no saludables en las escuelas.

que las madres de nifios con sobrepeso-obesidad no per-
ciben de forma adecuada esta situacion, tienden a subesti-
mar el peso del hijo”®. Ademas se ha identificado asocia-
cién entre la no adecuada PMPH y la prevalencia alta de
obesidad infantil* y mds atin se han identificado diferen-
cias en los estilos maternos de alimentacién en funcién de
la no adecuada PMPH'®. Por tanto se ha sefialado que un
primer paso al implementar programas para prevenir y
tratar el sobrepeso-obesidad infantil es ayudar a los pa-
dres a percibir de forma adecuada el peso de sus hijos, da-
do que esta no adecuada PMPH pudiera determinar las
acciones y problemas para manejar el peso del hijo.
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De acuerdo a lo anterior se encontrd que las acciones
son diferentes de acuerdo al estado nutricional del hijo
y de la PMPH; cuando se tiene una adecuada PMPH las
madres de hijos con sobrepeso-obesidad realizaran en
mayor proporcion acciones en comparacién a las ma-
dres de hijos con bajo peso y normal o cuando tienen no
adecuada PMPH. Dado que las acciones relacionadas a
la dieta tales como disminuir el consumo de comida ba-
sura, comida rdpida y comida alta en grasa, comer fru-
tas y verduras y preparar menos comida fueron las que
se sefialaron en mayor proporcidn, se resalta el papel de
los profesionales del campo de la nutricién, resultando
relevante la consejeria y educacién nutricional para
que las acciones que se implementen sean efectivas, lo
cual también debe de considerarse al disefiar e imple-
mentar programas de intervencion.

Sin embargo es importante resaltar que la mayoria
de las madres de hijos con sobrepeso-obesidad tuvie-
ron una no adecuada PMPH, lo cual es consistente con
la literatura que sefiala que las madres no perciben de
forma adecuada esta situacion y tienden a subestimar el
peso del hijo'>'>15,

Por tanto se requiere ayudar a las madres a tener una
adecuada PMPH particularmente en aquellas madres
de hijos con sobrepeso-obesidad lo cual debe realizarse
desde el primer nivel de atencién dado que se ha docu-
mentado que cuando el personal de salud comunica a
una madre que su hijo tiene problemas de peso se incre-
menta la probabilidad de que se perciba de forma ade-
cuada esta situacion'.

Del mismo modo, cuando las madres de hijos con so-
brepeso-obesidad tienen adecuada PMPH, la proporcién
de madres que reconoce tener problemas es mayor. A es-
te respecto se ha documentado que las madres de hijos
con obesidad refieren tener mas problemas relacionados
al peso del hijo y menor autoeficacia para manejarlos’.

Finalmente se verificé que las acciones y problemas
son diferentes de acuerdo a la edad del hijo. Las accio-
nes relacionadas con la dieta son las que las madres rea-
lizan en mayor proporcién, excepto las madres de hijos
preescolares quienes refirieron no realizar acciones
porque su hijo no tiene sobrepeso. A este respecto se ha
seflalado que las madres de los nifios mayores de seis
afios tienen mayor probabilidad de tener una adecuada
PMPH, dado que las madres de nifios pequefios consi-
deran que su hijo dejara de tener problemas de peso
cuando tenga mds edad, empiece a crecer y ser mds ac-
tivo" sin embargo se sabe que la mayoria de estos nifios
seguirdn presentando obesidad en la vida adulta®.

Respecto a los problemas de acuerdo a la edad del hi-
jo, las madres de hijos preescolares sefialaron en mayor
proporcion los problemas conductuales, en compara-
cién con las madres de hijos en otros grupos de edad
para quienes el hecho de que otros dan de comer al hijo
es el problema que se presenta con mayor frecuencia,
dada la influencia de otros grupos sociales en el medio
ambiente del hijo.

Se concluye que las acciones y problemas son dife-
rentes de acuerdo al estado nutricional del hijo, ade-

cuada/no adecuada PMPH y edad del hijo. Que las ac-
ciones relacionadas con la dieta son las que se reali-
zan con mayor frecuencia y que el PMPH estd en fun-
cién de la edad del hijo. Una de las fortalezas del
presente estudio es que incluyé una muestra grande de
madres residentes en el Noreste de México y que has-
ta donde es nuestro conocimiento es el primer estudio
que explora en esta poblacion diferencias en las ac-
ciones y problemas de acuerdo a la adecuada/no ade-
cuada PMPH y edad del hijo. Por otra parte dado que
se aplic6 un cuestionario de autoinforme esto podria
considerarse una debilidad del estudio, asi como el
hecho de que solo se haya considerado la participa-
cién de la madre.

Finalmente se recomienda disefiar e implementar in-
tervenciones dirigidas a ayudar a las madres a tener una
adecuada PMPH, proporcionar informacién y conseje-
ria en acciones dirigidas a una dieta saludable, asi co-
mo fortalecer la autoeficacia materna para manejar los
problemas del hijo relacionados al peso, ademds conti-
nuar explorando estas variables con cuestionarios que
hayan sido evaluados en sus propiedades psicométricas
en esta poblacion.
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Resumen

Introduccion: En las investigaciones en obesidad infan-
til, el hecho de pesar y medir a los nifios supone costes de
investigacion elevados, que podrian reducirse si se cons-
tatara que el indice de masa corporal autoinformado
(IMCa) es valido.

Objetivos: Estudiar la exactitud del IMCa en poblacion
infantil.

Métodos: Participaron en el estudio 171 escolares de
Madrid (Edad media: 10,68 afios). Se les pesé y midio,
también se les pidié que informaran de su peso y altura.
Se calcul6 el IMC real (IMCr) y el IMCa.

Resultados: La correlacion entre el IMCr y el IMCa fue
de r =,803 (p <,001), el indice kappa fluctuo entre k = ,38
y ,46.

Conclusion: El IMC autoinformado en nifios de 10-11
afios muestra un alto nivel de correlacion con el real, aun-
que una concordancia discreta en la categorizacion en pe-
so normal, sobrepeso u obesidad. Esto podria tener apli-
cacion en ciertos estudios poblacionales sobre sobrepeso y
obesidad.

(Nutr Hosp. 2014;29:829-831)
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Palabras clave: Obesidad. Indice de masa corporal. Infan-
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Introduccion

La obesidad es uno de los principales problemas de
salud a nivel mundial'. Especialmente preocupantes
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ACCURACY OF BODY MASS INDEX DERIVED
FROM SELF-REPORTED HEIGHT AND WEIGHT IN
A SPANISH SAMPLE OF CHILDREN

Abstract

Introduction: In the children obesity research field,
weighing and measuring involves high research costs,
which could be reduced if the self-reported body mass
index (BMI) was ascertained to be a valid index.

Objective: To analyze the accuracy of children’s self-
reported BMI.

Materials and methods: 171 school students from
Madrid participated in the study (Mean age: 10,68 years).
They were weighed and measured, and were also asked to
report their weight and height. Both current and self-
reported BMI were calculated.

Results: The correlation between self-reported BMI
and the current BMI was r = .803 (p < .001), and the
kappa indexex ranged from k = .38 to .46.

Conclusions: The self-reported BMI noticeably coin-
cide with the current BMI in 10 to 11 year-old children.
However, a modest concordance was found between the
categorization within a weight-related group (normal,
overweight and obese) based on both indexes, which
shows the former could be a valid measure when carrying
out population studies on obesity and overweight.

(Nutr Hosp. 2014;29:829-831)

DOI1:10.3305/nh.2014.29.4.7143
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son sus niveles de prevalencia en edad infantil, dado el
importante impacto que posee en la calidad de vida en
dicha etapa evolutiva® y el riesgo que supone de afian-
zamiento de nuevas generaciones de adultos obesos.
En la actualidad, se llevan a cabo numerosas investi-
gaciones sobre obesidad infantil con objetivos tales co-
mo determinar su prevalencia, la relacién con otros pro-
blemas de salud o la psicopatologia asociada®, entre
otros. Una dificultad comtinmente encontrada en este ti-
po de investigaciones es la determinacion del grado de
sobrepeso u obesidad de los participantes, ya sea para su
cuantificaciéon como dato de prevalencia o para asociar-
lo a otras variables objeto de estudio. El indicador mas
utilizado para evaluarlo es el indice de masa corporal
(IMC)#, resultante de dividir el peso en kilogramos por
la altura en metros al cuadrado, el cual se compara con
tablas poblacionales para su valoracién. No obstante, la
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determinacién de dicho indice requiere pesar y medir a
los sujetos estudiados, con los inconvenientes que ello
supone en cuanto a dedicacién de recursos materiales,
humanos y temporales, asi como debido a la objecién
que pueden poner ciertas personas a que se les tomen
medidas o datos corporales en cierto contexto.

Dado que en la actualidad los adultos suelen pesarse y
medirse con cierta frecuencia, se ha considerado la posi-
bilidad de calcular el IMC a partir de los datos que éstos
autoinformen, lo que evitaria la evaluacién directa de los
sujetos. Distintos estudios han comprobado la validez de
dicho indice autoinformado en adultos’ y, en menor medi-
da, por la tendencia a la infraestimacidn, en adolescentes®,
y tnicamente de forma anecdética en la etapa infantil™.

En Espaiia, todos los nifios son pesados y medidos
por sus pediatras, médicos de atencién primaria y, de
forma general, por sus profesores de educacion fisica
en los colegios, por lo cual, la mayoria de ellos conocen
sus medidas de peso y altura.

Objetivos

La presente investigacion tiene como objetivo deter-
minar el grado de precisién que tiene el IMC calculado a
partir de la autoinformacion de peso y altura de escolares
espafioles de 10y 11 afios de edad, relacionandolo con el
IMC real obtenido a través de la medicién y pesaje por
parte de experimentadores entrenados. Igualmente, se
pretende relacionar dicho grado de precisién con los da-
tos hallados en otras etapas vitales, como la adolescencia
o la adultez, donde los resultados son controvertidos.

Método

La muestra, de cardcter incidental y procedente de
un colegio publico de Madrid, estaba constituida por
171 estudiantes de 5° y 6° de primaria.

Previa obtencién de un consentimiento informado in-
dividual de las autoridades académicas y familiares, a
todos ellos se les administré un breve cuestionario en el
que debian indicar el peso y altura que consideraban te-
nian. En la misma sesion se les pes6 y midio, utilizando
la balanza de la marca Soehnle, el modelo Comfort Sen-
s0, asi como un flexdmetro adaptado marca Stanley.

Posteriormente, se compard el valor del IMC real y
autoinformado con los valores poblacionales disponi-
bles en Espafia’. Mediante el indice de correlacion de
Pearson se calcul6 la relacion entre las variables reales
y autoinformadas: peso, altura e IMC. Asimismo, se
estim6 el indice kappa, para determinar la concordan-
cia entre el IMC real y el autoinformado, si con cada
uno de ellos se realiza una clasificacién en normopeso,
sobrepeso u obesidad.

Resultados

Los datos obtenidos en las mediciones, los autoin-
formados y los valores derivados (IMC) se pueden ob-
servar en la tabla I. En la tabla IT se incluyen los valores
de correlacion entre las variables reales y las autoinfor-
madas, asi como el valor del indice kappa para la con-
cordancia de clasificacion de estatus corporal (normo-
peso, sobrepeso u obesidad). Como puede apreciarse,
todas las correlaciones son estadisticamente significa-
tivas (p <,001) y el valor del indice kappa fluctda entre
aceptable (k=,38), en el caso de las chicas, y moderado
(k=,46) en el de los chicos.

Discusion

Los datos obtenidos indican que el IMC real, en sus
valores medios por edad y sexo, coinciden con el per-

Tabla II
Correlaciones entre los valores reales y los informados,
y grado de concordancia en la clasificacion de estatus
corporal (normal, sobrepeso u obresidad)

Muestra rIMC r Peso rAltura k
Chicos ;729 ,881 769 46
Chicas ,866 ,962 ,879 ,38
Muestra Total ,803 ,928 ,820

r: correlacion de Pearson.

k: indice kappa.

NOTA: todas las correlaciones son significativas r= 0, p < ,001; la
valoracion del indice Kappa es aceptable (,21-,4) y moderada (,41-
,6) segiin el sexo.

Tabla I
Descriptivos muestrales de altura, peso e IMC

Altura Altura Peso Peso mc IMC  Estimacion Estimacion
Edad Real Informada Real Informado Real Informado ~ Pesor Altura:
Muestra n (afios) (cm) (cm) (kg) (kg) (kg/m?) (kg/m?) (kg) (cm)
Chicos 9% 10,73(,64)  147,72(7,39) 146,38 (6,78)  40,53(6,93)  38,13(6,26)  18,50(2,40)  17,74(237) -240(3,28) -1,19(5,28)
Chicas 71 10,62(61)  14721(739) 146,53(8,32)  4051(8,84)  37.80(8,83)  1854(2,86)  1757(29) -2,66(242) -0.83(397)
Muestra Total 171 10,68(63)  14749(7,05) 14646(825)  4052(782)  38(7.25) 18,52(2,61)  17,66(2,62) -252(292) -1,03(4,73)

Valores medios y entre paréntesis desviacion tipica.
*Indice de Masa Corporal.
‘Diferencia entre el valor estimado y el valor real.
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centil 50 de los valores poblacionales disponibles®, lo
que sefiala que estamos ante una muestra tipica. El
IMC autoinformado muestra una ligera infraestima-
cion del IMC real, lo que también ha sido observado en
investigaciones con sujetos adultos y adolescentes®!°.

Los valores de correlacién entre el IMC autoinforma-
do y el IMC real son positivos, elevados y estadistica-
mente significativos, lo cual es coincidente con hallaz-
gos de investigaciones llevadas a cabo en poblacién
infantil en otros paises®, y con muestras procedentes de
otras etapas evolutivas®*!°. La concordancia entre am-
bas formas de valoracidn para clasificar a la muestra en
las categorias de peso normal, sobrepeso y obesidad
arroja valores discretos, lo que mostraria las dificulta-
des de los valores autoinformados para hacer aprecia-
ciones categdricas en la valoracién del estatus corporal,
lo cual es coincidente con estudios previos®. Estos resul-
tados indicarfan que las autovaloraciones de esta mues-
tra son bastante precisas en relacién a su IMC real, pero
con menos capacidad para realizar categorizaciones cli-
nicas. Este hallazgo podria ser considerado titil en deter-
minadas investigaciones grupales en las que se deseen
analizar variables relacionadas con el estado corporal, si
este estado es medido como variable continua.

Si este resultado se confirmara con muestras mas
amplias de nifios espafioles, la investigacion en obesi-
dad infantil podria verse beneficiada, dado que ciertos
estudios podrian llevarse a cabo recogiendo tinicamen-
te datos autoinformados, medida que genera menos
oposicion en los sujetos que la evaluacion directa del
peso y la altura, redundando en un ahorro de medios
humanos y materiales en la investigacion, conclusion
que es compartida por otros expertos en obesidad que
han estudiado otras poblaciones y rangos de edad"'.

No obstante, este estudio presenta ciertas limitacio-
nes. Por una parte, la constatacion de la precisién del
IMC autoinformado y su posible empleo en investiga-
cién como sustituto del IMC real deberfa limitarse a
ciertos estudios poblacionales en el &mbito de la inves-
tigacién, como aquellos que relacionan el IMC con
otras variables, tales como ciertos habitos, el estilo de
vida o ciertas variables psicolégicas, si bien no se con-
siderarfa la medida de eleccién en estudios que tuvie-
ran como objetivo obtener datos de prevalencia, esta-
blecer indices de referencia o realizar cribajes, dado
que los resultados obtenidos en el andlisis de la concor-
dancia no son concluyentes, y los resultados obtenidos
por otras investigaciones que emplean muestras mas
amplias en otros rangos evolutivos® arrojan bajos nive-
les de sensibilidad a la hora de lograr estos objetivos de
indole mas epidemiolégica.

Tampoco deberia considerarse el IMCa la herramienta
de eleccion para llevar a cabo una valoracion en el &mbito
clinico, donde el pesaje y medicién individual no deben
sustituirse bajo ninguna circunstancia, debido a la impor-
tancia de la precision en este contexto y los escasos recur-
sos que requiere, ademds de que los datos obtenidos solo
muestran una concordancia aceptable/moderada de los
datos autoinformados a la hora de clasificar a un sujeto en

una categoria clinica como sobrepeso u obesidad, lo que
podria provocar falsos negativos, y no hacer una correcta
valoracion individual del estado corporal y/o nutricional.
También debe sefialarse que los resultados aqui hallados
se refieren a una muestra pequefia, por lo que la generabi-
lidad de los resultados es limitada.

Por dltimo, es necesario destacar que la investiga-
cidn se ha realizado en una etapa evolutiva en la que los
nifios poseen el desarrollo cognitivo necesario para sa-
ber qué es y qué significan los valores de peso y altura,
asi como para recordarlos con cierta precision. Ello no
puede generalizarse a edades inferiores, ya que cuanto
mads pequeflos sean los nifios, menor exactitud cabe es-
perar en estos valores autoinformados, lo que restaria
validez a esta metodologia de investigacién. Queda co-
mo futura linea de trabajo de investigacién determinar
apartir de qué edad los valores autoinformados podrian
ser validos de forma general.
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de la Encuesta Nacional de Salud 2010; estudio transversal

Javier Martinez-Torres', Robinson Ramirez-Vélez?

!Grupo “El cuidar”. Programa de Enfermeria. Universidad de Pamplona. Norte de Santander. Colombia. *Grupo GICAEDS.
Facultad de Cultura Fisica, Deporte y Recreacion. Universidad Santo Tomds. Bogotd. DC. Colombia.

Resumen

Introduccion: El zinc (Zn) es un micronutriente esen-
cial en el crecimiento celular, la sintesis proteica y la dife-
renciacion celular. La deficiencia de Zn afecta el creci-
miento y desarrollo del nifio, el metabolismo energético y
la respuesta inmune.

Objetivo: Examinar los factores asociados a la deficien-
cia de Zn en una muestra representativa de colombianos
nifos.

Pacientes y métodos: Estudio descriptivo transversal,
secundario de la informacion obtenida en la Encuesta Na-
cional de la Situacion Nutricional 2010 (ENSIN 2010), en
4.279 nifos entre 12 y 59 meses. Los niveles plasmaticos
de Zn se determinaron por espectrofotometria de absor-
cion atémica, y los factores asociados (sexo, edad, etnia,
puntaje de SISBEN, region y drea geografica) se recogie-
ron por encuesta estructurada. Se establecieron asocia-
ciones mediante la construccion de modelos de regresion
y factores asociados.

Resultados: Se encontré6 un valor promedio de Zinc de
78,5 pg/dl (IC 95% = 76,7-80,4 ng/dl). El 43,3% (IC 95%
42,2-44,3%) de los nifios presentaron niveles de Zn meno-
res a 65 pg/dl. Los nifios pertenecientes a grupos étnicos
(indigena) o que residen en areas rurales; presentaron
mayor déficit de Zn (56,3% y 47,8 %) respectivamente.
Los modelos de regresion muestran que; ser indigena
(OR 1,76 IC 95% 1,29-2,41); y residir en zonas rurales
(OR 1,39 IC 95% 1,16-1,67), se asociaron al déficit de Zn.

Conclusiones: La poblacién estudiada presenta una al-
ta prevalencia de déficit de Zn, por lo que se recomienda
intervenciones integrales donde estén involucrados el
componente nutricional y educativo.
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ZINC DEFICIENCY AND ASSOCIATED FACTORS
IN COLOMBIAN CHILDREN; RESULTS FROM THE
2010 NATIONAL NUTRITION SURVEY; A CROSS
SECTIONAL STUDY

Abstract

Introduction: Zinc (Zn) is an essential micronutrient
for cell growth, protein synthesis and cell differentiation.
Thi