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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 albimina 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 deteccién del riesgo nutricional,
anticipandose a la desnutricion y su gran capacidad pro-
nostica hacen de las herramientas basadas en parametros
analiticos, el procedimiento mas 1til, ergonémico, seguro
y eficiente para el cribado y pronéstico 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.
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NUTRITIONAL SCREENING; CONTROL OF CLINICAL
UNDERNUTRITION WITH ANALYTICAL
PARAMETERS

Abstract

Objective: To update the system for nutritional scree-
ning.

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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Introduccion

Es conocida desde hace cerca de 40 afios la alta pre-
valencia de la Desnutricién en hospitales y centros de
larga estancia y de convalecencia', asi como el gran
coste sanitario y econémico que implica'*"?, todavia sin
resolver. La transcendencia de este hecho ha provoca-
do acuerdos a nivel mundial, europeo y nacional®'*!
para detectarla precozmente mediante herramientas de
cribado, controlar su evolucién y combatirla sobre la
marcha6,22,22b-24-

Para ello se han adoptado varios modelos de cribado,
basados fundamentalmente en pardmetros anamnési-
cos y antropométricos (NRS-2002%», MUST?,
MNA?2_ etc.), pero ultimamente se han dejado de lado
los basados en pardmetros analiticos®* y este es el
error que retrasa la deteccion del riesgo.

El problema estriba en que la Desnutricion Clinica
(DC)* (conocida todavia como desnutriciéon hospitala-
ria o desnutricion ligada a la enfermedad) deriva menos
de la carencia nutricional que de los efectos de la enfer-
medad y los procedimientos terapéuticos utilizados pa-
ra combatirla. Por eso consideramos un error pretender
medir solo la desnutricién sensu stricto (primaria o ca-
rencial), como se esta haciendo mediante los métodos
antropométricos, que vienen a ser una variante de siste-
mas de valoracién nutricional reducidos a su minima
expresion. (En prensa La desnutricion clinica en
2014%),

Partimos del concepto de que la DC consiste en la
alteracion del equilibrio nutricional ocasionada por la
enfermedad y el tratamiento, destacando que no se ci-
fie a una simple carencia de nutrientes. La DC abarca
una serie de alteraciones del medio interno descrito
por Claude Bernard y del plasma sanguineo, deriva-
das de la enfermedad, el tratamiento y las complica-
ciones de ambos, y que causan la desnutricion celular
y tisular en funcién de su grado y duracién. Estas alte-
raciones son expresion directa e inmediata del dese-
quilibrio nutricional o trofopatia a que se encuentra
expuesto el paciente sometido a tratamiento siendo
facilmente medibles sus oscilaciones, ya que se mani-
fiestan inmediatamente en la concentracién plasmatica
de los nutrientes o los marcadores de su disponibilidad.
Los cambios somadticos expresivos de esa desnutricion
se evidenciardn tardiamente mientras usemos las herra-
mientas de cribado actuales, desaprovechando durante
dias o semanas las ventajas de disponer oportunamente
de la valiosa informacién brindada por los pardmetros
analiticos.

Con este estudio pretendemos difundir que, para de-
tectar precozmente este tipo de desnutricién y controlar
su evolucion a lo largo del proceso clinico, los pardme-
tros analiticos superan con creces a los antropométri-
cos en disponibilidad, objetividad, sensibilidad, espe-
cificidad y precocidad, al igual que por la facilidad de
manejo en estudios y controles epidemiolégicos. Por
todo ello, las herramientas de cribado nutricional que
emplean estos pardmetros resultan mucho mds senci-

llas, fiables, practicas, versatiles y eficientes, permi-
tiendo entrar en el terreno de la previsién del riesgo nu-
tricional y pronéstico por procesos.

Control nutricional en clinica (Diagnéstico precoz,
seguimiento, pronéstico)

Conceptos y procedimientos*

Control Nutricional en Clinica es la valoracién con-
tinuada del riesgo nutricional y del estado de nutricién
derivados de la situacion clinica en cada momento.

Entendemos que el control nutricional abarca la pre-
visién y deteccidn precoz de las alteraciones del estado
nutricional mediante el cribado nutricional, que debe
repetirse periédicamente mientras persista la situacién
clinica desestabilizadora.

Cuando el cribado detecta el riesgo debe ir seguido
de una valoracién mas completa® del estado de nutri-
cion para corroborar los hallazgos y actuar sobre ellos,
si procede.

Cribado Nutricional es a identificacién presuntiva,
en grupos poblacionales, mediante pruebas de actua-
cién rapida, de sujetos en situacion o riesgo de altera-
cién del estado nutricional, con el objeto de actuar pre-
cozmente sobre ellas.

Valoracion del Estado Nutricional (VEN), “es una
aproximacion exhaustiva a la situacion nutricional de
un paciente mediante el uso de la historia clinica, far-
macoldgica y nutricional del individuo, el examen fisi-
co, las medidas antropométricas y los datos de labora-
torio” tomando la definiciéon de la SENPE en su
Consenso Multidisciplinar sobre el abordaje de la des-
nutricion hospitalaria en Espafia®

Se aprecia actualmente un cierto grado de confusion
entre los conceptos de cribado nutricional y VEN, que
deberfamos diferenciar claramente y evitar a toda costa
confundirlos.

Veamos la diferencia entre la definicién de la SEN-
PE para evaluacién del estado nutricional, como “una
aproximacién exhaustiva a la situacién nutricional de
un paciente”, frente al cribado que es “la identificacién
presuntiva, en grupos poblacionales, de sujetos en si-
tuacion o riesgo de alteracion del estado nutricional” .

Hay otros aspectos importantes en que también se
diferencian, como son: a) sus objetivos, b) procedi-
mientos para su determinacién y c) parametros usados.

a) Objetivo: un sistema de cribado debe buscar, no
solo un diagndstico de desnutricién ya estableci-
da, sino detectar también las situaciones de ries-
go de que se produzca desnutricién desde el prin-
cipio, desde sus origenes, para poder prevenir a
tiempo su aparicion y sus consecuencias median-
te las rectificaciones oportunas.

Con la deteccién del desequilibrio nutricional
que atenta contra la homeostasis, podemos captar
una situacion de riesgo de que ese desequilibrio
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se haga mayor y acabe en desnutricién. En ese
momento estamos en condiciones de reconocer la
causa que lo motiva, sea deficiencia nutricional,
enfermedad o una terapia demasiado agresiva. Y
todavia podriamos rectificar nuestra conducta te-
rapéutica, no necesariamente con variaciones en
el soporte nutricional.

b) Los procedimientos utilizados en el control nutri-
cional no siempre tienen las mismas indicaciones
y utilidades a la hora de emplearlos para la valo-
racion del estado nutricional que cuando se usan
para el cribado nutricional ya que, en nuestro
concepto de cribado nutricional, lo que buscamos
es la deteccion y valoracién del riesgo. Asi, unas
medidas antropométricas nunca tendréan la capa-
cidad de detectar oportunamente el desequilibrio
ocasionado en un episodio agudo, como una he-
morragia, linforragia o el efecto trofopatico in-
mediato de una terapia agresiva, mientras que
son perfectamente validas para completar una va-
loracién del estado nutricional.

c) Los pardmetros a usar para uno u otro objetivo
también varfan sensiblemente en sus capacidades
y utilidad, en funcién a la aplicacién que se pre-
tenda darles. Esto lo veremos muy claramente al
extendernos sobre la utilizacién de la concentra-
cion de la albimina plasmadtica, frecuentemente
denostada como indicador del estado de nutri-
cion. En ocasiones puede tener razén quien la re-
chaza, cuando se esta refiriendo a su uso para la
valoracion del estado nutricional. Lo que no pro-
cede es emplear los mismos argumentos (vida
media larga, modificacién por causas no nutricio-
nales, etc.) para rechazar su uso en el cribado nu-
tricional.

Es de notar que la mayor parte de las ocasiones en
que surgen discrepancias se debe a que se critica el uso
de estos pardmetros analiticos para ser usados en la va-
loracién del estado nutricional, como marcadores de
desnutricién, mientras que nosotros los defendemos
por considerarlos muy utiles y validos en el cribado nu-
tricional, como marcadores de riesgo y prondstico nu-
triciona13l,37,72,75-77.

De hecho, los procedimientos defendidos actual-
mente por las principales Sociedades Cientificas para
ser usados como herramientas de cribado, son miniatu-
ras de procedimientos de valoracién de un estado de
nutricion ya establecido, en los que se busca principal-
mente detectar lo antes posible si existe desnutricién
evidenciada antropométricamente, y su grado. Pero sin
tener en cuenta que, hasta que aparece ésta, se estan
produciendo unas alteraciones metabdlicas en el medio
interno que se podrian ir detectando analiticamente, a
través de los cambios en la concentracion plasmatica
de marcadores de riesgo.

Habiendo tratado de diferenciar claramente VEN y
Cribado nutricional, en esta revisién nos ocupamos so-
lo del cribado.

Cribado nutricional

Por definicion, el cribado nutricional no debe buscar
tanto el diagndstico precoz de desnutricién como la lo-
calizacién precoz “de sujetos en situacion o riesgo de
alteracion del estado nutricional, con el objeto de ac-
tuar precozmente sobre ellas”.

Se da la circunstancia de que el grupo poblacional
que nos ocupa, el de las personas enfermas o fragiles,
es de los mds amenazados nutricionalmente en nuestro
entorno, pero con unas caracteristicas diferentes a las
de la desnutricién primaria o carencial. En estas perso-
nas a nuestro cuidado, contemplamos frecuentemente
una alteracién del equilibrio nutricional, de la homeos-
tasis fisiolégica, ocasionado por la enfermedad y su tra-
tamiento y que, de persistir, acabard acarreando desnu-
tricién con todas sus consecuencias.

Es necesario cambiar la concepcién del cribado nutri-
cional en este caso, cuando se aplica en la clinica, enfo-
cédndolo hacia la deteccién y cuantificacion de esas alte-
raciones trofopaticas que anteceden a la desnutricion,
mads que a la deteccién precoz de la desnutricion ya esta-
blecida. No esperemos a que la desnutricién se mani-
fieste somaticamente porque entonces ya serd tarde para
actuar con la debida precocidad sobre las alteraciones
del equilibrio nutricional, como nos sugiere la OMS.

Centrémonos en el control del Riesgo de la Desnutri-
cién Clinica (quizas fuera mejor hablar ya de la trofo-
patia clinica) para evitar fijar demasiado la atencién en
el arbol de la desnutricidn ya establecida, lo que nos
impide ver el bosque en toda su dimensidn, incluidos
los brotes de nuevos problemas en ciernes.

Pardmetros analiticos

En este trabajo queremos hacer ver que en el entorno
hospitalario, consultorio médico y residencias asistidas
para ancianos y personas dependientes que requieren
vigilancia de su estado de salud, el cribado de la desnu-
tricién debe captar la alteracion del equilibrio nutricio-
nal en el medio interno desde su inicio, desde que se
empieza a producir por la enfermedad y mientras per-
siste, haciéndolo con el sistema mds 4gil y eficiente.
Veremos que éste se basa primordialmente en parame-
tros analiticos, pudiendo valernos de algunos de los uti-
lizados rutinariamente en los protocolos empleados en
la vigilancia del estado de salud de estas personas**.

Esto tiene la ventaja afiadida de que el cribado se rea-
liza, simultdnea y automdaticamente, en el curso de la
asistencia al paciente, pues ya estd implementado en
los protocolos de diagndstico y controles de segui-
miento, por lo que no requiere ni de mas de gasto, ni de
un minuto mds de atencién por parte de personal que,
utilizando los otros métodos, se dedicaria a la realiza-
cién de encuestas y medidas antropométricas.

Sabemos que la enfermedad y muchos de sus trata-
mientos implican desnutricién y que la desnutricién
agrava la enfermedad y genera o facilita otras nuevas,

Cribado nutricional; control de
la desnutricion clinica con pardmetros
analiticos
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como las infecciosas ademds de dificultar sus trata-
mientos, todo lo cual exige su deteccion precoz para
cortar esa espiral hacia la muerte. Como ambos hechos
se potencian reciprocamente, aquellos parametros que
se vean afectados por la desnutricién, la enfermedad o
por ambas circunstancias, seran precisamente los indi-
cadores mads utiles para la deteccion precoz del riesgo
nutricional.

En nuestra experiencia clinica no nos resultaron uti-
les los pardmetros antropométricos para realizar el cri-
bado nutricional durante el ingreso. En general nos fa-
Ilaban por lo que tardaban en manifestarse los cambios
anatémicos y por la subjetividad y dificultad para obte-
ner los datos anamnésicos, especialmente en pacientes
ancianos, ya que muchas veces tienen dificultades o no
pueden colaborar en la realizacién de las pruebas.

Por el contrario, pudimos apreciar la sensibilidad de
algunos pardmetros analiticos utilizados en la practica,
ya que detectaban, expresiva y rdpidamente, los cam-
bios que se producian en el curso clinico, por lo que hi-
cimos una seleccién de los utilizados en los perfiles ba-
sicos de control de la evolucién clinica que pudieran
ser aprovechados para su utilizacién en el cribado nu-
tricional. Perfilada esta seleccién disefiamos una apli-
cacion para el control nutricional (CONUT®) que, im-
plementada en los sistemas informdticos de los
Laboratorios de Analisis Clinicos, emiten automatica-
mente una alerta con el grado de riesgo nutricional, co-
mo un resultado mas.

Los pardmetros analiticos que seleccionamos para el
seguimiento de la alteracién del equilibrio nutricional
acusan los cambios en la concentracion plasmatica de
sus indicadores conforme se van produciendo, sean
ocasionados por insuficiencia de aporte o sintesis, pér-
didas de liquidos orgénicos o la sobrecarga hidrica pro-
vocada por la sueroterapia o por el trasiego de la albu-
mina plasmdtica u otros elementos osmoticos del
espacio intra al extravascular. Estos cambios son fre-
cuentemente secundarios al fendmeno inflamatorio,
otras situaciones patoldgicas o la introduccién de far-
macos: cualquier cosa que altere la homeostasis®*.

El hecho de que estas alteraciones no sean produci-
das solo por la desnutricién primaria no invalida su uso
para nuestros fines, sino todo lo contrario: la disminu-
cion de la concentracién plasmatica de estos elemen-
tos, fisiologicamente importantes en la nutricién celu-
lar, provoca el desequilibrio nutricional del medio
interno. Esto afecta mas al trofismo, ya alterado por la
enfermedad o su tratamiento, abocando en un aumento
de la desnutricidn tisular, al acusar la célula la disminu-
cién de recursos nutricionales o funcionales en la con-
centracion plasmdtica que la bafia. Y ocurre cuando es-
tas concentraciones quedan por debajo del umbral de
sus requerimientos, cualquiera que sea la causa, impi-
diendo a la célula asimilar los nutrientes que se le apor-
tan al paciente, incluidos los introducidos directamente
por via parenteral.

Entre los argumentos esgrimidos contra el uso de pa-
rametros analiticos en el cribado nutricional, se repite

que “los valores de los pardmetros analiticos pueden
estar alterados por diversas situaciones ‘no nutriciona-
les’ 74142, dando a entender con ello que no son debidos
adesnutricion primaria o carencial.

En esto estamos de acuerdo, por supuesto, pero ha-
ciendo notar que muchas de estas alteraciones de ori-
gen “no nutricional” son precisamente las que expre-
san a su vez un incremento del riesgo nutricional, al
formar parte de la alteracién trofopatica presente en el
medio interno de la persona que estamos vigilando.
Pueden no ser una consecuencia, pero sf causa de des-
nutricién y de sus riesgos. O ambas cosas al tiempo:
causa y consecuencia de un desequilibrio nutricional
persistente.

Defendemos a continuacién los pardmetros analiti-
cos que nosotros hemos seleccionado, de entre los mas
utilizados en la prictica, para controlar el estado de sa-
lud de personas en riesgo potencial de sufrir desnutri-
cion: la albiimina, como luego analizaremos en sus ca-
pacidades de expresar, no solo el estado de reserva
proteica del organismo, sino también de su utilidad co-
mo transportador de nutrientes y farmacos a través de
sangre y linfa. O el colesterol, que ejerce un gran papel
en la fisiologia hormonal y metabdlica y cuyo descenso
atenta en varios campos contra el estado de equilibrio
nutricional, amén de reflejar indirectamente un déficit
calérico en la nutricién del paciente. Lo mismo ocurre
con los linfocitos totales: si bien nos consta que el des-
censo de su concentracion plasmadtica es consecuencia,
en parte, de la carencia caldrico-proteica, el hecho de
que pueda ser debido a otros factores, como tratamien-
tos o enfermedades concretas no resta para nada su ex-
presividad como indicador de riesgo nutricional en an-
cianos y personas enfermas, especialmente si estdn
sometidas a tratamientos agresivos™.

Predomina la tendencia a exigir, por un lado que la
causa de lo que buscamos con el cribado nutricional,
sea una carencia nutricional y, por otro, que sus conse-
cuencias se puedan corregir con medidas nutricionales.
Esto puede ser vélido para los sistemas de cribado que
determinan la desnutricién primaria o carencial, pero
no necesariamente cuando queremos captar también el
riesgo derivado de la alteracion tofopatica motivada
por otras causas. Cuando nos basamos en pardmetros
analiticos, mds sensibles, no siempre el remedio con-
siste en recurrir a medidas nutricionales. Porque, si
con nuestra herramienta detectamos el riesgo antes de
que se llegue a establecer la desnutricién, puede bastar
con que actuemos sobre las auténticas causas del dese-
quilibrio nutricional. Analizada la aparicién de la aler-
ta, si se estima que ésta puede ser causada por la enfer-
medad, tendremos que ajustar el tratamiento para
mejorarla; o incluso cambiar el propio procedimiento
terapéutico, si se deduce que es éste el causante de la
trofopatia que pone al paciente en ese riesgo. Actuando
lo antes posible evitamos que la desnutricién se llegue
a establecer como dafio.

Esto no se consigue solo con el soporte nutricional,
sino con la conjuncién de medidas correctoras, las nu-
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tricionales por un lado y la seleccion de las terapias me-
nos agresivas metabdlicamente (las menos trofopati-
cas), en el curso del proceso clinico. Y los efectos dele-
téreos de la medicacién sobre el trofismo solo se
pueden captar y medir con los pardmetros analiticos,
nunca se hard a tiempo con los métodos antropométri-
cos*il y anamnésicos utilizados actualmente.

Quizds debamos de plantearnos si es coherente tratar
de aislar lo nutricional en el complejo fisiopatolégico
de la clinica para facilitar la deteccién, medicién y co-
rreccion de la alteracion del equilibrio nutricional solo
cuando la desnutricién ya esta diagnosticada, dejando-
la pasar desapercibida hasta ese momento, aunque ya
esté en ciernes, en periodo de latencia.

Es importante resaltar que este tipo de actuacion pa-
ra el cribado, tampoco aumenta las molestias ni dafio al
paciente dado que se toman de los mismos pardmetros
ya protocolizados para el control clinico.

La Albimina Plasmatica

Consideramos que la concentracion plasmatica de la
albimina es muy buen indicador de Desnutricién Cli-
nica por varias razones:

— Sus oscilaciones durante la enfermedad y trata-
miento son mucho mas rapidas que en condicio-
nes fisioldgicas.

— Si ha bajado su concentracién por falta de aporte
proteico alimentario, es consecuencia de desnutri-
cién.

— Si ha bajado a consecuencia de la enfermedad o
tratamiento, es causa e indica que se estd produ-
ciendo desnutricion.

— Cuando coinciden ambas circunstancias, el des-
censo de la albuminemia es consecuencia y causa
de una situacién de riesgo nutricional.

— Lacuantia y duracién de su descenso marca direc-

tamente el riesgo nutricional.

Su utilidad como indice prondstico no es discutible®.

Los detractores del uso de la albtimina en el cribado
nutricional citan una serie de posibles causas de su dis-
minucién, como que “puede también responder a fac-
tores no nutritivos, tales como la masa funcionante del
higado, el indice de utilizacién metabdlica, la excre-
ci6én de las mismas, la transferencia intra y extravascu-
lar y el grado de hidratacion del individuo 7204,

Sin embargo, dichos argumentos no contemplan que
estos descensos en la concentracién plasmatica de las
proteinas, si bien no tienen su origen en “factores nutri-
tivos” como puedan ser la carencia nutricional o desnu-
tricién primaria, son causados por hechos que conside-
ramos trofopdticos ya que dan lugar a una situacién
funcional carencial en el medio interno. Por tanto son
causa inequivoca de desnutricion celular.

como marcador valido en el cribado nutricional, es el
mayor error de apreciacion a la hora de rechazar este
pardametro para su uso en la clinica. Es cierto que la vi-
da media de la albimina plasmética es de 18-20 dias en
el adulto normal®#2, Pero esto estd calculado en situa-
ciones fisiol6gicas. No hemos encontrado referencias
bibliograficas sobre determinaciones de la vida media
de la albiimina plasmética en situaciones patoldgicas
como las que nos preocupan.

En situaciones patoldgicas, y especialmente en per-
sonas sometidas a tratamientos agresivos, fuertes pér-
didas o consumos anormales y ayuno forzado, esa vida
media puede quedar reducida a horas. Esto se ve en
presencia de enfermedad hepética o renal graves o si-
tuaciones de extravasacion o cambios metabdlicos co-
mo los ocasionados por la inflamacién, o las variacio-
nes provocadas por una intervencién quirtrgica e
incluso provocado por la simple sueroterapia.

Su reducida vida media en condiciones patoldgicas y
ante tratamientos agresivos, hacen de este pardmetro un
magnifico monitor de cambios agudos. En nuestra expe-
riencia, y como demuestra a diario la clinica, la albumi-
nemia cambia en cuestion de horas, igual que la concen-
tracion del colesterol y de linfocitos totales, como se
aprecia en las graficas de la evolucién generadas con
ellos en los métodos automdticos informatizados (fig. 1),
en contraste con lo ocurrido con algunos pardmetros an-
tropométricos que requieren incluso semanas o meses
para detectar los cambios surgidos en el curso clinico.

Con frecuencia se afirma que la albimina “es un
marcador no especifico” de desnutricién®*. Pero noso-
tros no lo usamos como marcador de Desnutricién Pri-
maria sino de Desnutricién Clinica, de trofopatia, don-
de su especificidad y sensibilidad superan con creces a
otros pardmetros admitidos y defendidos como validos
(IMC, pérdida de peso o apreciaciones de ingesta en se-
manas y meses anteriores). Aunque se admite que “tie-
ne mayor capacidad que la edad para predecir mortali-
dad y estancias y readmisiones hospitalarias” y este es
precisamente el tipo de referencias en que nos apoya-
mos para dar valor a estos pardmetros analiticos como
indicadores de riesgo.

Otro argumento en contra del uso de la albimina en el
cribado nutricional es que “el principal problema con su
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uso como marcador nutricional es que tanto los cambios
en la volemia como distintas situaciones patoldgicas
(sindrome nefrético, eclampsia, enteropatias perdedoras
de proteinas, insuficiencia hepdtica), como cualquier
grado de agresién pueden producir disminucién de sus
valores plasmaticos™?. A lo que podemos contestar que,
no solo no es ébice para su uso como marcador de riesgo,
sino que representa una de las mayores virtudes del mé-
todo a la hora de determinar el riesgo nutricional genera-
do y sefialado, precisamente, por ese descenso en la con-
centracion. En ese momento estamos detectando, de
forma oportuna y puntual, en el propio entorno celular,
una situacion carencial ocasionada por estas u otras cau-
sas ya mencionadas anteriormente, que estd generando
desnutricién de la célula. Y esta circunstancia permane-
ce mientras persista la anomalfa detectada.

Esto significa que, al bajar la concentracién plasma-
tica de la albumina, la célula no esté recibiendo el nece-
sario aporte de los nutrientes que aquella transporta, in-
cluidos aminodcidos y otros varios. Pero ademds,
tampoco le llegan los farmacos administrados y que la
albimina se encargarfa de distribuir si circulase a con-
centraciones normales, lo que compromete por partida
doble la salud del paciente controlado.

El colesterol plasmatico

Como en el caso de la albiimina cuando baja la con-
centracioén del colesterol plasmdtico, 1o que no solo es
expresion de carencia caldrica, sino que nos estd indi-
cando también que la célula se ve deprivada de un im-
portante elemento necesario para el mantenimiento de su
equilibrio metabdlico y hormonal (suprarrenal y gonadal
primordialmente) y de la integridad de la membrana. En
ambos casos estos pardmetros indican y demuestran que
la célula estd desnutrida, con independencia de cudl sea
el motivo que ocasiona esta situacion**.

En este aspecto es curiosisimo el comportamiento
del colesterol plasmatico como indicador trofogénico a
lo largo de la edad en enfermos hospitalizados, como
vemos en la figura 3%. Obsérvese que, de 25.586 enfer-
mos estudiados, en casi ninguno llega la concentracién
plasmatica del colesterol a los 180 mg/dl. Se mantiene
una curva ascendente desde la adolescencia hasta los
55 aios, pero luego se torna descendente. Este descen-
so a partir de los 50 afios se puede atribuir, en parte, al
uso de estatinas, ademas de la creciente desnutricion
con la edad. El hecho de que se prescriban actualmente
incluso a nivel profildctico en este grupo poblacional,
permite interpretar esta inflexién como la suma de los
efectos de la Desnutricidn Clinica, la involucién senil y
probablemente la medicacion.

Los linfocitos totales

Lo que buscdbamos inicialmente para la eleccién de
este pardmetro como indicador de riesgo nutricional

era constatar que su descenso expresaba una de las con-
secuencias de la carencia proteica y caldrica, de origen
posiblemente nutricional y a la que habria que afiadir la
accion de la enfermedad y del tratamiento.

Y asi se ha confirmado en reiteradas validaciones,
comprobando la correlacion entre los linfocitos totales
y distintos protocolos de evaluacién del estado de nu-
tricion®*37>¢, Esto demuestra que éste pardmetro es tam-
bién un buen indicador del aumento del riesgo de sufrir
complicaciones infecciosas, por el déficit inmunitario
que implica y cualquiera que sea el motivo de ese des-
censo. De nuevo vemos que estos parametros analiticos
nos permiten controlar la situacién de riesgo del sujeto
enfermo y bajo tratamiento agresivo, lo que facilita el
control y permite la correccién inmediata de cambios
no deseados, sean causados por la enfermedad o por el
mismo tratamiento.

Es de hacer notar que, para estos estudios, no se han
excluido pacientes afectados por hemopatias ni de los
sometidos a tratamientos agresivos. Consideramos
que, a la hora de captar el riesgo en clinica, debemos in-
cluir todas las situaciones que producen los efectos que
queremos medir.

La falta de coincidencia entre el resultado obtenido
con este pardmetro y los obtenidos con otras herra-
mientas de cribado de la desnutricion, como sucede
con el MNA', habrd que explicarla con otros argu-
mentos. Quizds sean esas herramientas las que no
captan el riesgo indicado por la linfopenia mientras
que, utilizando CONUT como herramienta de filtro,
hemos comprobado reiteradamente que coincide en
su expresividad con los otros pardmetros que lo inte-
gran (fig. 6). En el citado trabajo* realizado en un am-
plio periodo de tiempo sobre todos los pacientes de
los que se disponia del cribado nutricional al ingreso
(n: 25.586), la concentracion de linfocitos totales en
el plasma tiene un comportamiento muy parecido al
de la albiimina plasmadtica también en el envejeci-
miento. (figs. 2y 4).

Informatizacion

La facilidad con que se pueden manejar informati-
camente los datos obtenidos es otra importante razén a
favor del manejo de los pardmetros analiticos como he-
rramienta ttil en la clinica moderna, por su natural in-
clusién en la metodologia actual:

— Los datos en que se basan nacen ya en lenguaje in-
formdtico, desde que se producen automadtica-
mente en el Laboratorio de Andlisis Clinicos mo-
derno.

— En ninglin momento de su manejo se exponen a
errores de apreciacién o manipulacion.

— Su f4cil implementacién en los Sistemas Informa-
ticos hospitalarios y de otros entornos asistencia-
les, donde su indicacién es absoluta (A. Primaria,
Residencias Asistidas, C. Convalecientes).
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— Su utilidad para la elaboracién de amplios estu-
dios epidemiolégicos en estos entornos (BIG DA-
TA)*y como herramienta del control de la calidad
asistencial en cada uno de sus protocolos de actua-
cion en cualquier especialidad.

A estos efectos, disponemos ya de suficientes datos,
recopilados en los cientos de miles de pacientes ingre-
sados en hospitales en los que se ha determinado el

colesterol and age.

riesgo. Esto nos permite elaborar indices y férmulas
predictivas de los diferentes desenlaces presumibles
ante distintos diagndsticos y procedimientos terapéuti-
cos, en base a los datos que nos facilitan estos métodos
automadticos de deteccién precoz del riesgo y de la Des-
nutricién Clinica.

La aplicacién de métodos de inteligencia artificial a
estos datos nos dard como resultado la determinacion
del riesgo de cada diagndstico inicial, pero también los
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Fig. 4.—Correlation between
TLC and age.
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Fig. 5.—Correlation between

diferentes resultados obtenidos con distintos procedi-
mientos terapéuticos y datos del soporte nutricional
utilizado. Esto serd una ayuda inestimable para mejorar
la calidad asistencial del futuro, anudandonos cada vez
que nos planteemos la orientacion terapéutica ya que,
la sola eleccién de las variables diagnéstico, sexo,
edad, procedimiento terapéutico y soporte nutricional,
nos dard un prondéstico del riesgo en cada caso.

CONUT scale and age.

Otra gran ventaja del manejo epidemiolégico de los
datos obtenidos, procesados, almacenados e intercam-
biados mediante sistemas informadticos, es la gran faci-
lidad para su manejo en entorno digital al objeto de di-
seflar grandes proyectos para estudios de control, tanto
retrospectivos como evolutivos, regionales, nacionales
e internacionales. Con los sistemas artesanales de cri-
bado actualmente aconsejados, serd imposible llevar
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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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un control de la situacién nutricional en Europa, como
se pretende, partiendo de la informacién obtenida y
procesada manualmente en cada pais.

En El libro blanco de la desnutricién clinica en Espa-
fa, se dedico un capitulo, al disefio detallado de un Sis-
tema Informatico (fig. 7) que cubriria estas necesidades
en todo el territorio nacional y el europeo®.

Deteccion precoz de desnutricion y del riesgo
nutricional

Para captar desde su inicio el riesgo nutricional a
que se ve expuesto el enfermo sometido a tratamiento,
es imprescindible el uso de pardmetros capaces de de-
tectar inmediatamente las frecuentes y bruscas oscila-
ciones que ocurren en clinica, y esta necesidad solo la
cubren los analiticos. Después vendra la desnutricién
detectable por antropometria® y otros pardmetros de
mads lenta evolucion.

En nuestro proyecto hemos tratado de focalizar la
atencion en la naturaleza del desequilibrio que genera
el riesgo nutricional.

Mientras nos seguiamos centrando en la desnutri-
cién como problema, no habiamos llegado a matizar
sobre la realidad de lo que buscamos, cuyo origen y co-
mienzo estd en las alteraciones del equilibrio nutricio-
nal (trofopatia) ocasionadas en el medio interno por la
enfermedad o los procedimientos terapéuticos emplea-
dos para combatirla. El objetivo final de nuestra preo-
cupacion serd el restablecimiento de la homeostasis, 1o
que significa desaparicién del riesgo nutricional®.

Durante afios hemos seguido las pautas de cuantifi-
cacién de la desnutricién a través de sus manifestacio-

CONUT®
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Fig. 7.—Propuesta de un sistema de informacion para la de-
teccion precoz de la desnutricion hospitalaria.

nes clinicas, anamnésicas y antropométricas. Con estos
pardmetros hacemos una Valoracién del Estado de Nu-
tricién (VEN), pero no detectamos el riesgo nutricional
y sus variaciones con la debida precocidad. Bastante
antes de que esos pardmetros nos den los primeros aso-
mos de desnutricién y una cuantificacidn correcta, el
dafio puede estar ya muy avanzado y haber cambiado el
curso clinico del paciente por el retraso en su detec-
cion.

Hoy estamos convencidos de que el indicador se en-
cuentra en el propio pesebre de la célula, el medio in-
terno descrito por Claude Bernard y que es ahi donde
debemos buscarlo.

El plasma sanguineo es el espacio mds cercano, fisi-
cay funcionalmente, a ese medio interno, espacio criti-
co en que debe mantenerse a ultranza la homeostasis. Y
es en el plasma donde podemos tomar ficilmente los
pardmetros necesarios para nuestro propdsito, con la
ventaja de que intercambian constantemente sus conte-
nidos y concentraciones, sin dilacién en el tiempo.

No se puede pretender generalizar el uso de herra-
mientas para la deteccion precoz de la Desnutricién
Clinica en el enfermo tratado utilizando los rudimenta-
rios sistemas manuales propuestos para el cribado, si-
quiera sea porque necesitan de un personal preparado y
un tiempo de los que no se dispone normalmente, amen
de su escasa expresividad a corto plazo.

Por otro lado, es demasiado largo el tiempo necesa-
rio para que expresen por si solos un cambio en el esta-
do de nutriciéon. Han demostrado su utilidad en estu-
dios de campo mds o menos amplios y limitados en el
tiempo, pero no tenemos constancia de que se estén
aplicando sistemdticamente en hospitales de agudos,
salvo en Holanda. Tampoco cabe pretender hacer con
ellos un seguimiento de los rdpidos, frecuentes, sutiles
y graves cambios acaecidos en el equilibrio nutricional
del paciente que estd ingresado y sometido a tratamien-
tos agresivos y que permita, con fundamento, el control
semanal de los pacientes en riesgo.

Avanzando un paso mas y aprovechando los avances
tecnoldgicos brindados por la informatizacion de nues-
tros métodos de trabajo en la clinica, defendemos afia-
dir la automatizacion de las herramientas de cribado
nutricional, en el mismo sistema informdtico de la his-
toria clinica, ideal para el manejo de los pardmetros
analiticos y especialmente en el seguimiento y control
del proceso clinico y del soporte nutricional (fig. 1).

Los avances en la infraestructura informética de
nuestras organizaciones sanitarias permiten ya la adop-
cién de sistemas automdticos aplicados al control de la
D C, configurados en entorno informatico e implemen-
tados en los Sistemas de Informacién Clinica existen-
tes hoy en todos los Hospitales y Centros asistenciales,
asi como en los Laboratorios de Andlisis Clinicos. Se
puede afirmar que disponemos ya del método idéneo
para el cribado y deteccion precoz de la DC, asi como
de su evolucidén a lo largo del proceso, mediante el
aprovechamiento de los datos obtenidos en los contro-
les analiticos rutinarios de nuestros pacientes.
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Poder recopilar y manejar TODOS los datos recogi-
dos de TODOS los pacientes atendidos con un minimo
de garantia en la calidad asistencial, no tiene precio a la
hora de aprovechar su valor en estudios epidemioldgi-
cos, en los que se generan unas bases de datos mayores
y mucho mas féciles de generar que las elaboradas arte-
sanalmente y sin riesgo de errores del transcriptor en su
manipulacion.

Otra utilidad de los pardmetros analiticos es su capa-
cidad para pronosticar la evolucion de los pacientes ya
que reflejan una gran capacidad prondstica por si mis-
mos¥. Los datos analiticos junto con el conocimiento
de un diagnéstico inicial o de sospecha y de los trata-
mientos a que éstos van a ser sometidos, permiten co-
nocer a priori aspectos tan importantes como la expec-
tativa de vida, la duracién de la estancia hospitalaria o
el costo previsible de las decisiones a tomar®.

No debemos olvidar que nuestro inmovilismo en es-
ta materia estd permitiendo que en Europa haya 20 mi-
llones de personas que sufren desnutricién, segtin la
European Nutrition Health Alliance (ENHA)* por lo
que es hora de aceptar y adoptar métodos mas moder-
nos, mds objetivos, ttiles, accesibles, expresivos, fia-
bles, precisos, ergonémicos y automatizados en base
informadtica®® y mds eficientes, de los que ya se ha de-
mostrado cientificamente su validez®'.

Seguimiento: Control esporddico/continuado

Precisamente por la posibilidad de captar inmediata-
mente los cambios ocasionados por la enfermedad, el tra-
tamiento o las complicaciones, ya durante el periodo de
latencia de la desnutricién originada por ello, son los pa-
rdmetros analiticos los Unicos capaces de atender la pre-
tension de hacer un seguimiento semanal del curso clini-
co, como pide el Consejo de Europa desde hace afios.

Obviamente, también la carencia de nutrientes por
falta de aporte se manifiesta de la misma forma en el
medio interno, aunque a distinto ritmo. En ambas, baja
la concentracién de elementos necesarios para el co-
rrecto funcionamiento de la célula, del trofismo celular

Con el uso de métodos automaticos como CONUT,
manejando pardmetros analiticos, hemos demostrado
que se pueden detectar automatica y precozmente las
oscilaciones del equilibrio nutricional en el paciente
tratado®**’. Esto nos permite también seguir su evolu-
cidén en la préctica clinica automaticamente (fig. 1),
marcandonos puntualmente el riesgo nutricional y la
respuesta al tratamiento.

La fécil reiteracion del control de la evolucién clinica
y nutricional con ese método permite reconsiderar sobre
la marcha los procedimientos terapéuticos, incluido el
soporte nutricional, a medida que se constatan las res-
puestas, especialmente cuando éstas no son favorables.

La objecién de que puedan detectarse alteraciones
“no nutricionales” dando lugar a falsos positivos queda
sobradamente compensada por la naturaleza de este ti-
po de cribados:

— Como ya hemos explicado refiriéndonos a cada
pardmetro analitico validado, aunque su altera-
cion esté motivada por el tratamiento y no por una
carencia nutricional, estos pardmetros alertan
igualmente del riesgo nutricional. De hecho se an-
ticipan a la aparicion de la desnutricion.

— Se pueden implementar en el procedimiento de
control y seguimiento clinicos, siendo interpreta-
do por el médico responsable, conocedor de las
posibles causas de la alteracion.

— Por la facilidad para repetirlo semanalmente (o
menos), su alteracién permite rectificar un trata-
miento agresivo, si aparenta ser la causa, o pres-
cribir un cambio en el soporte nutricional.

— Si la alteracién del equilibrio nutricional persiste
o sigue aumentando al repetir estos controles cli-
nicos rutinarios, nadie dudara de que se estd ges-
tando la desnutricién y se requieren cambios tera-
péuticos y nutricionales.

En los centros de convalecencia, de crénicos y resi-
dencias, se puede proponer un criterio parecido al
adoptado para el seguimiento de la evolucién de los pa-
cientes acogidos en hospitales. Incluso a nivel domici-
liario, al Médico de Familia le puede resultar muy util
disponer de una herramienta de este tipo en su Sistema
Informético Clinico para el cuidado y seguimiento, por
tratarse de un método de cribado sencillo y eficaz en el
control de la desnutricién/trofopatia y sus oscilaciones,
ya que estard presumiblemente presente en gran parte
de la poblacién enferma o debilitada por la edad o espe-
ciales circunstancias vitales que la tornan fragil.

Para el seguimiento del curso clinico en estos casos,
disponiendo de un sistema de cribado automatizado y
salvo que surja algiin cambio clinico, hasta que no salte
la alerta no es necesario recurrir periédicamente a los
protocolos especificos para la valoracion completa del
estado de nutricion (VEN).

El envejecimiento

El envejecimiento merece un punto aparte en este te-
ma, por ser un problema demografico creciente en
nuestro entorno.

Se da la triple circunstancia de una mayor prevalen-
cia de la desnutricion en poblaciones mds ancianas, un
aumento de la edad en las poblaciones hospitalizadas®
y un aumento del nimero de personas albergadas en re-
sidencias asistidas y centros de convalecencia®.

Estos hechos y el mayor riesgo derivado de 1a DC en
el envejecimiento®® nos motivaron a plantear un ajus-
te de los resultados del cribado nutricional que habia-
mos disefiado para la poblacion adulta en general. Tra-
tdbamos de confirmarlo para introducir en sus cdlculos
un factor de correccidn en relacién con la edad de la
persona valorada, para ser aplicado a la Fase I de CO-
NUT, generada automaticamente en el sistema infor-
mitico del laboratorio.
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El ya citado estudio, retrospectivo®, se realizé en
25.586 pacientes ingresados en el Hospital de La Prin-
cesa de Madrid en los dltimos afios. No se excluyé a
ningun paciente que tuviera los datos analiticos necesa-
rios para hacer el cribado nutricional en los primeros
dias de su ingreso.

En las figuras 2, 3 y 4 queda graficamente expresado
el comportamiento de cada uno de estos tres pardme-
tros analiticos y los resultados obtenidos en cada una de
las seis categorias de edad establecidas entre todas las
registradas, a partir de la adolescencia. La figura 5
muestra el crecimiento de la alerta nutricional resultan-
te del procesamiento de estos pardmetros.

La conclusién de este estudio fue que no es necesario
incluir la variable edad porque: “Aunque existe una
fuerte asociacion entre la edad y la desnutricion, la
edad no afiade ninguna informacion al modelo CO-
NUT para predecir desnutricion, debido a que las va-
riables utilizadas por la herramienta se relacionan de
una forma muy estrecha con la edad. El sistema CO-
NUT, por tanto, es lo suficientemente robusto a la hora
de predecir desnutricion como para poder prescindir
de la edad”.

Este sencillo estudio retrospectivo nos lleva a la con-
clusién de que, el mero control clinico rutinario de todo
paciente adulto ingresado, contiene la suficiente infor-
macién como para obtener, automdticamente, un efi-
ciente cribado de riesgo nutricional con la tnica condi-
cién de que en los andlisis programados para el citado
control se incluyan estos tres pardmetros.

Esto no excluye que se realice una valoracién mas
completa del estado de nutricién a los pacientes en que
salta la alarma, pero evita a cuidadores y pacientes los
gastos y molestias ocasionadas por la préactica rutinaria
de maniobras de exploracién y anamnesis.

Volviendo a la discusidn sobre la pertinencia del uso
de la albimina como marcador nutricional, ahora en el
anciano, al alegato de que “en el paciente anciano (la
hipoalbuminemia) puede asociarse a la sola presencia
de sarcopenia”, podemos afirmar que asi es y por eso
precisamente usamos estos pardmetros como marcado-
res de disminucion de la capacidad funcional del orga-
nismo y como indicadores de riesgos, porque la sarco-
penia estd implicita en el proceso de envejecimiento, es
inherente al mismo. Es mas, como la disminucion se re-
laciona con los cambios involutivos ocasionados por la
edad, estos mismos pardmetros analiticos marcan la di-
ferencia al cambiar progresivamente con el paso del
tiempo, hecho en ostensible relacién con la disminu-
cién de la masa celular activa (figs. 2y 4).

Una de las publicaciones que nos mueve a estos co-
mentarios, en oposicion a las corrientes de opinién ofi-
cialmente vigentes, es la declaracién de consenso sus-
crito por ambas Sociedades, SENPE y SEGG". En su
prélogo contempla la revision periddica de los criterios
volcados en ella y esto nos anima a proponer su actuali-
zacion, al menos en este tema que analizamos, dando
mayor crédito y prioridad al uso de los pardmetros ana-
liticos en los métodos de cribado nutricional.

Prondstico nutricional

Es otra caracteristica de las herramientas de cribado,
especialmente de las basadas en pardmetros analiticos,
cuyo uso es cada dia mas utilizado™"ii x i N nos
extenderemos sobre ella en este trabajo, pero serd moti-
vo de nuevos estudios.

Solo mencionar por el momento el reconocimiento
de la capacidad prondstica de herramientas basadas en
datos analiticos, como las concentraciones de albimina
y colesterol y recuento de linfocitos totales®*™7, que les
confiere una utilidad afiadida a la hora de programar
anticipadamente nuestras decisiones sobre el paciente.
El conocimiento del riesgo nutricional de un paciente
ante diferentes situaciones patoldgicas facilita la toma
de decisiones para la adopcion de determinadas actitu-
des terapéuticas frente a sus alternativas (farmacotera-
pia, trasplantes, cirugia, etc.)”767".

Para ir conociendo los riesgos comprobados en cada
proceso patolégico y los diferentes procedimientos te-
rapéuticos, pronto entraremos de lleno en el mundo del
BIG DATA, que permite utilizar los datos generados
en la prictica clinica para analizar los resultados clini-
cos finales obtenidos con diferentes pautas terapéuticas
en cada proceso clinico. Con ello recopilaremos datos
suficientes como para conocer el prondstico de cada
proceso, en si mismo y en funcién a cada tratamiento
aplicado, lo que nos otorgard mayores posibilidades de
acertar en nuestras decisiones.

Para asegurar la correcta validacién de una herra-
mienta de cribado, ya no se tratard, como hasta ahora,
de tomar referencias de la valoracién del estado de nu-
tricién realizado por uno u otro procedimiento de ma-
yor o menor fiabilidad, sino de comprobar directamen-
te la veracidad de las predicciones obtenidas en los
cribados iniciales, comparandolas con los resultados fi-
nales, al acabar el proceso clinico.

Interesante tarea a desarrollar, valiéndonos de las
nuevas técnicas de manejo de grandes bases de datos.
Esta serfa la culminacién de un proyecto disefiado a fi-
nales del siglo pasado y que confiamos pronto se vea
hecho realidad, gracias al avance de la infraestructura
informatica de nuestros hospitales y resto de entidades
sanitarias responsables de lograr la mejor calidad asis-
tencial a personas enfermas y fragiles’”.

Comparando sistemas de cribado

En recientes revisiones hemos podido comprobar
que el uso de estos parametros supera en especificidad
y sensibilidad a la mayoria de los sistemas de cribado
utilizados actualmente®, resultando especialmente de-
mostrativa la tabla comparativa publicada por U. Kyle
en Junio de 2006 en la que se exponen los resultados
estadisticos obtenidos por NRI, MUST y NRS-2002
frente a los obtenidos con el SGA como gold standard
y a la que afiadimos los mismos resultados obtenidos
con la Fase 1 del sistema automatico CONUT (tabla I),
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Tabla I
Comparacion estadistica de la evaluacion nutricional con SGA frente a los velores de varias herramientas de cribado
al ingreso hospitalario: NRI, MUST, NRS-2002 y CONUT

Nombre (n=) NRI (237) MUST (995) NRS-2002 (995) CONUT-1(161)
Sensibilidad 43,1 61,2 62,0 78,26
Especificidad 89.3 78,6 93,1 89,13
Valor pron. positivo 76,2 64,6 85,1 84,38
Valor pron. negativo 66,3 76,1 79,4 84,54
Indice Kappa 0,24 0,26 0,48 0,68

Modificado de Ursula G. Kyle et al. Statistical comparison of nutritional assessment and screening tools values at hospital admission. Clinical

Nutrition 2006; 25 (3): 409-17.

Comparando los tres sistemas estudiados por Kyle con
el nuestro resulta evidente que CONUT, supera los datos
estadisticos de todos ellos, salvo la sensibilidad del NRS-
2002, ala que no alcanza por solo 3,97 % de diferencia.

Hay que tener en cuenta que el SGA, gold standard
tomado como referencia, utiliza unos pardmetros mas
parecidos al NR-S2002 que al CONUT y, siendo ambas
herramientas de la misma orientacion, buscan mas la
desnutricion primaria que la trofopatia clinica. La coin-
cidencia es menor porque CONUT capta el riesgo anti-
cipadamente en muchos casos en que todavia los otros
sistemas no han detectado la desnutricién que buscan.

Conclusiones

Los sistemas de cribado nutricional van dirigidos a
sujetos en situacion o riesgo de alteracion del estado
nutricional (no necesariamente a sujetos ya desnutri-
dos), con el objeto de actuar precozmente sobre ellos.

Las herramientas manuales de cribado actualmente
recomendadas buscan la desnutricion. Vienen a ser mi-
niaturas de sistemas de diagndstico de desnutricién y la
detectan cuando el riesgo ya se ha hecho realidad, tar-
dando en lograrlo mds de lo necesario en la clinica. Re-
sultan mas lentos, engorrosos, caros e imprecisos, in-
cluyendo demasiadas apreciaciones subjetivas

Sin embargo, los métodos basados en pardmetros
analiticos detectan los cambios automdticamente, y los
cuantifican directamente en el propio entorno tisular,
permitiendo valorar, por su cuantia o persistencia, el
riesgo de que se agrave. Estos registros forman parte de
los datos clinicos utilizados rutinariamente en el con-
trol clinico del paciente.

En lineas generales estos sistemas de cribado han de-
mostrado que:

1. Se basan en argumentos de suficiente rigor cienti-
fico.

2. Son méds sensibles a los frecuentes cambios expe-
rimentados en el equilibrio nutricional del pa-
ciente hospitalizado y tratado.

3. Captan la alteracién nutricional en su periodo de
latencia, anticipandose a las manifestaciones ana-
témicas que expresan desnutricion.

4. Resultan mas eficientes y faciles de aplicar, in-
cluso automaticamente, lo que los hace mds obje-
tivos, reproducibles y eficientes.

5. Pueden incluirse directamente en los protocolos
de vigilancia de la situacién clinica de nuestros
pacientes, mejorando la calidad asistencial.

6. No requieren dedicacion de tiempo ni otros recur-
sos adicionales para la obtencién de datos anam-
nésicos o antropométricos especificos.

7. No suponen ninguna molestia a los interesados,

8. Facilitan la toma de decisiones al dar a conocer a
priori los riesgos previstos

9. Estan disponibles en el entorno hospitalario, am-
bulatorio, residencial o domiciliario, sin aumento
de protocolos, costos o dedicacion de personal.

10. Cumplen la totalidad de los requisitos exigidos a

los métodos de cribado por Consejo de Europa
en sus recomendaciones del 2003%".

Con la adopcién de métodos de cribado modernos,
como los basados en pardmetros analiticos, podemos
ganar mucho en el control nutricional de nuestros pa-
cientes y ancianos a vigilar, mejorando calidad asisten-
cial y resultados, previniendo complicaciones y redu-
ciendo gastos.

Ello nos mueve a proponer a nuestra Sociedad, y a
aquellas con las que se han suscrito acuerdos de con-
senso, una revision de los procedimientos de cribado y
control nutricional propuestos en sus protocolos. Cree-
mos ofrecer suficientes razones para decidir tomar la
iniciativa, dando un giro copernicano a la forma de ver
la problematica de la Desnutricién Clinica, con un sis-
tema propio mds moderno y eficiente, a brindar fuera
de nuestras fronteras*** (fig. 7).
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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-
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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
undernutrition with analytical parameters
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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.

802 Nutr Hosp. 2014;29(4):797-811

José Ignacio de Ulibarri Pérez et al.



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).
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