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Resumen

Introduccion: Las consecuencias de la exposicion fetal
a drogas de abuso en nifios han sido estudiadas extensa-
mente. El presente estudio pretende describir la realidad
chilena en esta materia, caracterizando el crecimiento de
nifos expuestos a drogas durante la vida fetal.

Objetivo: Comparar la antropometria entre neonatos
expuestos a drogas por consumo materno durante el em-
barazo y controles no expuestos, de los 0 a 6 meses de vida.

Materiales y métodos: Se obtuvieron los datos antro-
pométricos desde el nacimiento y hasta los 6 meses de vida
de 74 individuos sanos atendidos en Centros de Salud de la
comuna de Valparaiso, y de 61 individuos con anteceden-
tes de consumo de drogas de la madre durante el embara-
zo, atendidos en la Corporacién para la Nutricion Infantil
(CONIN). Posteriormente se compararon las diferencias
entre ambos grupos mediante (T-Student por grupos).

Resultados: Segin la edad gestacional hay diferencias
en la proporcion de individuos de pretérmino entre gru-
pos de estudio, observiandose una prevalencia de menos
del 11% en el grupo no expuesto y superior al 25% en el
grupo expuesto. En base a las curvas de los Dres. Pitta-
luga y Alarcén para crecimiento intrauterino, el grupo
expuesto tuvo mayor cantidad de sujetos pequeios para
la edad gestacional en ambos sexos, con 37% en CONIN
y menos del 6% en el grupo no expuesto. El analisis es-
tadistico muestra que existen diferencias significativas
(p<0,05) entre ambos grupos en cuanto a la talla y peso,
desde el nacimiento hasta los 6 meses. En cuanto a la cir-
cunferencia cefilica, se observa que para las mujeres hay
diferencias significativas entre ambos grupos al nacer
hasta el primer mes, y para los hombres desde el primer
hasta los 6 meses. Ademas, se calculé el puntaje Z para
cada indicador nutricional; con lo cual se observé que el
estado nutricional del grupo expuesto a drogas es “riesgo
de desnutricion”, mientras que para el grupo no expuesto
es “eutrofico” durante los 6 primeros meses de vida.

Conclusiones: El consumo materno de drogas durante el
embarazo resulté en caracteristicas antropométricas defi-
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EXPOSITION TO DRUGS OF ABUSE IN
PREGNANCY AND BREASTFED BABIES
GROWTH IN CONIN VALPARAISO, CHILE

Abstract

Introduction: Consequences related to drugs exposure
during fetal life have been extensively studied. The pre-
sent work explores the Chilean situation about this mat-
ter, characterizing growth of infants previously exposed
to drugs during fetal life.

Objectives: Compare anthropometric measurements
between neonates exposed to drugs due to maternal con-
sumption during pregnancy and an unexposed control
group from 0 -6 months of life.

Methodology: Anthropometric data from 74 control
infants from a Health Center in Valparaiso, Chile, and 61
infants exposed to drugs during gestation from the Cor-
poration for Infant Nutrition (CONIN, Valparaiso, Chi-
le) were obtained. Data obtained from both groups were
subjected to a T-Student statistical analysis by group.

Results: According to gestational age there were more
pre-term infants in CONIN-exposed group, reaching
more than 25 % prevalence. On the contrary, prevalence
in unexposed control infants was less than 11 %. In addi-
tion, CONIN group showed a higher number of small for
gestational age infants of both sex (37% CONIN vs 6%
Control), evaluated according to the Chilean intrauteri-
ne growth curves. Length and weight showed statistical
significant differences between both groups from birth to
6 months of life. Female infants showed significant diffe-
rences in cephalic circumference until one month of life,
while in male infants this difference is maintained until
6 month of life. Z score for indicators such as weight/
length, weight/age and length/age during first 6 months
of life, leads to conclude that CONIN group is at risk of
undernutrition while control group should be considered
as normal.

Conclusions: Maternal drugs consumption during
pregnancy results in marked deficient anthropometric



cientes de los lactantes expuestos, desde el nacimiento hasta
los 6 meses de vida. Esta situacion podria tener consecuen-
cias metabdlicas a largo plazo asociadas al desarrollo de
enfermedades cronicas no transmisibles en la adultez.
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Abreviaturas

CC: Circunferencia cefdlica.

CONIN: Corporacion para la Nutricién Infantil.
IMC: indice de masa corporal.

OMS: Organizaciéon Mundial de la Salud.

PE: Indicador peso-edad.

PT: Indicador peso-talla.

RNPrT: Recién nacido de pre termino.

RNPT: Recién nacido de post-término.

RNT: Recién nacido de término.

TE: Indicador talla-edad.

THC: Delta-9-tetrahydrocannabinol.

VIH: Virus inmunodeficiencia humana adquirida.

Introduccion

El trifico y distribucion drogas destruye vidas y co-
munidades, socavando el desarrollo humano sosteni-
ble y comprometiendo la salud, el desempefo laboral,
escolar, y el entorno familiar-social de las personas
dependientes a ellas'. Se estima que a nivel mundial
183.000 muertes fueron atribuibles al consumo de dro-
gas el afio 2012, afectando a personas entre 15 y 64
afios de edad®.

En Chile, segtn el décimo estudio de drogas en la
poblacién chilena realizado el afio 20123, las princi-
pales drogas de abuso consumidas son cocaina, pasta
base de cocaina, marihuana, tabaco y alcohol. En este
se observd un aumento del consumo de cannabis, re-
lacionado con una percepcién menor del riesgo de su
consumo entre adolescentes y jovenes (12-25 afios).
En cambio el consumo de cocaina, pasta base de co-
caina y alcohol mostraron una prevalencia estable res-
pecto de afios anteriores. Segtin la tasa de dependencia
de drogas, la pasta base es la droga ilicita asociada a
un mayor nivel de dependencia, seguida de la cocaina
y la marihuana, con un 57,7%, 33,8%, 19,4% respec-
tivamente®.

En Chile, el uso de drogas suele estar concentra-
do entre los 12 y 34 afios, pudiendo derivar en abuso
de drogas durante el embarazo, al ser éste un periodo
fértil*. El reciente Informe Semestral del Programa de
Planes de Tratamiento y Rehabilitacion de Personas
con Problemas Derivados del Consumo de Drogas
Ilicitas, Sustancias Estupefacientes o Psicotrépicas’,
muestra que durante el primer semestre del afio 2014,

characteristics of newborn and until 6 month of life. This
fact may have metabolic long term consequences associa-
ted to development of chronic non-communicable disea-
ses during adulthood.
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28% de los atendidos fueron mujeres, y la sustancia
que mayoritariamente motivo el ingreso a tratamiento
fue la pasta base de cocaina, seguida de alcohol, clor-
hidrato de cocaina y marihuana. Las mujeres que usan
drogas durante el embarazo pertenecen generalmente a
un nivel sociocultural bajo, bajo nivel de educacién y
habitualmente utilizan varias drogas a la vez®’.

El uso de drogas por parte de la mujer embarazada
conlleva un alto riesgo no solo para ella, sino también
dicho consumo puede repercutir en el crecimiento fetal
normal, en la adaptacion adecuada del recién nacido, e
incluso en el normal desarrollo posterior del infante®”.
Las consecuencias del consumo de drogas durante el
periodo de gestacidn dependen de varios factores rela-
cionados con la sustancia en cuestion y los cambios en
la biodisponibilidad y formaco-cinética de las drogas,
debido a los cambios fisioldgicos que ocurren durante
el embarazo. Al entrar en contacto con la placenta, la
mayoria de los fairmacos y drogas de abuso son capa-
ces de cruzarla debido a su bajo peso molecular, pu-
diendo actuar como teratogénicos, afectando el aporte
de oxigeno y nutrientes, o causando dependencia en el
feto®. Ademds, la placenta e higado fetal pueden gene-
rar metabolitos mds activos de la droga de abuso’.

Otro factor a considerar es la frecuencia del consu-
mo de drogas, que al ser repetitivo, genera una concen-
tracion estable en la madre y feto, generando mayor
unién de metabolitos a moléculas fetales de origen
proteico, pudiendo generar depdsito de metabolitos en
el liquido amnidtico, la placenta y el feto mismo. Por
otra parte, debido al aumento en la volemia durante
el embarazo, la distribucion de las drogas incrementa,
pero el flujo sanguineo hepdtico permanece constante,
llevando a una reduccién del metabolismo hepdtico de
algunas drogas, y a una menor velocidad de elimina-
cion’.

La cocafna, marihuana, alcohol y nicotina, generan
hipertensién materna, lo que deriva en una vasocons-
triccién generalizada, limitando el flujo sanguineo
hacia la placenta y el feto, disminuyendo también el
aporte de oxigeno y nutrientes, lo cual es la principal
causa de las alteraciones del crecimiento durante el pe-
riodo fetal® (Tabla I).

Otros mecanismos adicionales se han descrito para
cada droga. En el caso de la cocaina, esta se asocia a
una nutricién empobrecida de las embarazadas que la
consumen, limitando el aporte de nutrientes, alterando
asi el crecimiento fetal.

Exposicion prenatal a drogas de abuso y
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En cuanto a la marihuana, esta suele estar asocia-
da al consumo de otras sustancias, lo cual acentuaria
su efecto. Paradéjicamente, la exposicion aislada du-
rante el tercer trimestre generaria un peso aumenta-
do de nacimiento, al generarse un traspaso menor de

Delta-9-tetrahydrocannabinol (THC) a través de la
placenta en este periodo, y una mayor ingesta caldrica
luego del consumo de la droga por parte de la madre.
En cuanto al alcohol y el tabaco, contraen el cordon
umbilical generando hipoxia fetal, aumentado la res-

Tabla I
Efectos del consumo de drogas sobre el embarazo, crecimiento y desarrollo intrauterino y longitudinal.

Cocaina'*!>16 1. Inhibicién del apetito.

Deficiencia de vitaminas y minerales por malnutricién
(Acido Fdlico, Hierro, vitaminas del complejo B).
Complicaciones cardiovasculares (Hipertension).

Desprendimiento de Placenta
Aborto Espontdneo
Parto Prematuro

2. Bajo peso, talla y circunferencia cefdlica de nacimiento.

Restriccién del crecimiento intrauterino.

Menor Apgar

Riesgo mayor de pequeiios para la edad gestacional.
Riesgo mayor de accidente cerebro vascular.
Riesgo mayor de hipertension arterial y convulsiones.

3. Perimetro cefdlico menor hasta 24 meses de edad.

Exceso de peso a partir de los 13 meses de edad.

Mayor riesgo de hipertension arterial a los 6 afios de edad.

Disminucion del estado de alerta, mayor excitabilidad e hipertonia en el primer mes de vida.
Alteraciones neuroconductuales (Irritabilidad).

Marihuana'>1® 1. Aumento de la ingesta caldrica posterior al consumo.

Parto prematuro.
2. Letargia e hipotonia al nacer.

Apgar bajo de nacimiento.
Retardo del crecimiento intrauterino.

Mayor riesgo de pequeiios para la edad gestacional.
Menor peso y talla de nacimiento asociados a exposicion durante todo el embarazo o el primer y

segundo trimestre.

Peso aumentado al nacer asociado a exposicion aislada durante tercer trimestre.

3. Mayor peso y talla a los 2 afios.
Menor perimetro cefélico a los 9 afios.

Mayor peso y talla, y menor circunferencia cefdlica en la adolescencia.
Disminucioén de la capacidad verbal y la memoria a los 4 afios.

Hiperactividad en la edad escolar.

Dificultad para resolver problemas o actividades que requieren integracion visual o atencién sosteni-

da durante la adolescencia.

Tabaco'®3 1. Complicaciones cardiovasculares (Hipertension).

Aborto espontdneo.

Desprendimiento de placenta, placenta previa

2. Restriccion asimétrica del crecimiento intrauterino.
Menor peso, longitud, perimetro cefdlico al nacer.
Tendencia a mayor talla, peso y circunferencia cefélica al discontinuar hdbito tabdquico durante el

embarazo.

3. Retrasos en la talla hasta los 8 meses de vida.

Alcohol'®1° 1. Deficiencia de vitaminas y minerales (Vitaminas del complejo B).
Complicaciones cardiovasculares (Hipertension).

Depresion. Aborto espontdneo.
2. Retardo de crecimiento intrauterino.

Menor peso, talla y circunferencia cefélica al nacer.

3. Talla, peso y circunferencia cefdlica menores hasta los 6 afios.

1. Efectos sobre la mujer embarazada
2. Efectos sobre el desarrollo intrauterino
3. Efectos sobre el crecimiento y desarrollo longitudinal
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triccion del crecimiento intrauterino. Ademas, el alco-
hol aumenta las demandas metabdlicas hepdticas de la
madre, lo cual disminuye procesos como gluconeogé-
nesis y glucogendlisis, y el aporte energético para el
feto'®. Por su parte, si bien la nicotina es el principal
componente del tabaco, este posee ademds metales pe-
sados como plomo, mercurio y cadmio. Este dltimo se
acumula en la sangre materna y se traspasa a través
de la placenta desplazando al zinc, generando restric-
cion del crecimiento intrauterino y mayor incidencia
de aborto espontdneo'"'%.

La Corporacién para la Nutricion Infantil (CONIN),
es uno de los principales destinos para hijos de madres
consumidoras de drogas'*. Desde el afio 2010, en CO-
NIN Valparaiso ha incrementado el ingreso de meno-
res con antecedentes de exposicion prenatal a drogas,
llegando a sobrepasar el 85% del total de ingresos de
hospitalizacion. El presente estudio pretende describir
manifestaciones del crecimiento en lactantes atendidos
en CONIN durante los primeros 6 meses de vida para
compararlos con aquellas obtenidas en lactantes que
no fueron expuestos a drogas durante la vida fetal.

Metodologia

El presente es un estudio caso-control, descriptivo,
cuantitativo y retrospectivo.

La muestra de casos fue por conveniencia y se com-
puso de 61 lactantes nacidos desde el afio 2009 al 2013,
que posefan una ficha médica con un registro consis-
tente desde el nacimiento y hasta los 6 meses de edad,
con los datos correspondientes a: fecha de nacimiento,
sexo, edad gestacional, peso, talla, y circunferencia
cefdlica (CC). Adicionalmente, estos lactantes tenfan
antecedente de exposicidn a drogas durante el perio-
do gestacional, confirmado mediante entrevista de la
madre por asistente social de CONIN, o dato referido
en la ficha médica. Se excluy6 de los casos a quienes
posefan sindromes que alterasen el crecimiento, tales
como: Sindrome de Down, Sindrome de Williams,
Sindrome de Prune-Belly, Sindrome de Waver Smi-
th, Sindrome de Ondine, y Sindrome OMIM 609943,
Virus de inmunodeficiencia humana adquirida (VIH),
insuficiencia renal crénica, insuficiencia pancredtica y
pardlisis cerebral.

Por otra parte, el grupo control se compuso de 74
lactantes atendidos en Centros de Salud de la comuna
de Valparaiso, Chile, nacidos desde el afio 2009 hasta
el 2012. Debian poseer fichas con los mismos datos
que la muestra de casos, haber tenido un embarazo
normal y controlado, sin antecedentes de exposicion
a drogas.

Todos los sujetos controles aprobaron un consen-
timiento informado y acuerdo de confidencialidad de
los datos, en el caso de los menores pertenecientes a
CONIN, se cont6 con la autorizacion y aprobacion de
un acuerdo de confidencialidad de los datos por parte
de la directora de CONIN Valparaiso.

Se clasifico a los sujetos en estudio segun:

e Sexo: femenino o masculino.

» Edad gestacional: “Recién nacido de pre térmi-
no” (RNPrT), con menos de 37 semanas; “re-
cién nacido de post-término” (RNPT), con mds
de 42 semanas de gestacion, y “recién nacido
de término” (RNT), entre 37 y 42 semanas de
gestacion.

e Peso, longitud y circunferencia cefdlica: Se
evaluaron segun las curvas de crecimiento in-
trauterino de los Dres. Pittaluga y Alarcon para
la poblacion chilena'”.

* Datos de crecimiento post-natal: se clasificaron
segun indicadores peso/talla, talla/edad, peso/
edad y circunferencia cefdlica/edad hasta los
seis meses de vida's.

e Para la determinacidn de la curva de crecimien-
to se calcul6 el puntaje Z en base a la férmula:

Valor observado - Valor promedio

Desviacion estandar

Se considerd una desviacion estdndar de +1 si el va-
lor observado estaba sobre la media, y -1 si estaba bajo
la media, expresdndose como valor absoluto.

Andlisis estadistico: Se aplicé andlisis T-student
independiente por grupos, utilizando el software
STATISTIC 7.0 (USA), comparando las variables
antropométricas del nacimiento y post-natal de los
indicadores peso/talla, peso/edad, talla/edad, y circun-
ferencia cefdlica/edad obtenidos de los datos recolec-
tados en sujetos expuesto y no expuestos, utilizando
como pardmetro de comparacion la mediana de los es-
tdndares de crecimiento para nifios de la OMS'®, para
cada indicador. Se considerd una significancia estadis-
tica con un valor p=<0,05.

Resultados

La tabla II muestra la clasificacién de los recién
nacidos segun edad gestacional, donde ambos sexos
muestran diferencias entre los grupos, observdndose
que en los expuestos los recién nacidos de pre-término
son en promedio mds del 30%, llegando a el 25% en
caso de los varones, y 37,9 % en mujeres, mientras
que en el grupo no expuesto el promedio llega a un 8
% obteniéndose una cifra mdxima para el caso de los
varones del orden del 10,3 %. En ambos grupos no se
encontré recién nacidos de post-término con mds de 42
semanas de gestacion.

Ademds, se presenta el crecimiento intrauterino al
nacer, excluyendo a los sujetos nacidos con menos de
37 semanas gestacionales. El grupo expuesto tuvo sobre
un 37% de sujetos pequefios para la edad gestacional en
ambos sexos, mientras en el grupo no expuesto sobre el
85% clasificé como adecuado para la edad gestacional,
teniendo un porcentaje en promedio menor al 5% de su-
jetos pequefios para la edad gestacional.
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Tabla II
Distribucion de los recién nacidos seguin edad gestacional y crecimiento segiin edad gestacional y sexo.

Mujeres Varones
Variable Expuestos No Expuestos Expuestos No Expuestos
N % N % N % N %

Clasificacion Pre-término 11 37,9 2 5,7 8 25,0 4 10,3
del recién nacido )
segtin edad gesta- Término 18 62,1 33 94,3 24 75,0 35 89,7
cional Post-término 0 0.0 0 0.0 0 0.0 0 0.0
Clasificacién del Pequefio 7 38,9 2 6,1 9 37,5 1 2,9
crecimiento al nacer
segtin edad gestacio- Adecuado 11 61,1 29 87,9 15 62,5 32 91,4
nal (EG) Grande 0 0.0 2 6,1 0 0,0 2 57

El promedio de talla al nacer de los sujetos perte-
necientes a CONIN fue 47,6+2,5 cm siendo el pro-
medio del grupo control de 49,7+2,1 cm, segun esto
la clasificacion de la talla en CONIN fue talla baja
en mds del 50% de los casos, mientras en sujetos no
expuestos sélo llegd a un 15% como valor maximo.
El peso de los recién nacidos del grupo CONIN fue
2890+468,3 g mientras los sujetos del grupo con-
trol alcanzaron 3385+410 g clasificando al grupo de
CONIN en un 43% como peso insuficiente y a un
19,5% como bajo peso de nacimiento, en cambio en
el grupo no expuesto un 76,5% clasificé como peso
normal.

Ambas variables, peso y talla, presentaron diferen-
cias estadisticamente significativas (#-Student por gru-
po p<0.001).

Por otra parte, la circunferencia cefdlica tuvo un
comportamiento distinto segin sexo, en el caso de las
mujeres el promedio fue de 33+1,7 cm en el grupo
expuesto, lo cual fue significativamente diferente del
grupo no expuesto a drogas, con 34,7+1,7 cm (#-Stu-
dent por grupo p<0.001). Mientras que en varones fue
33+2,7 cm, siendo en el grupo control de 34,4+ 2,7 cm.
En ambos sexos el grupo expuesto presentd al menos
un 30% de sujetos con microcefalia, versus un 14,5%
en el grupo no expuesto a drogas.

Crecimiento

El aumento de la talla en relacion a la edad (Figura
1Ay 1B) en los sujetos no expuestos presenta resul-
tados muy similares a la referencia antropométrica se-
gtin OMS 2006. A diferencia del grupo expuesto que
presentan una curva de crecimiento en talla significa-
tivamente inferior al grupo control (p<0.01), desde el
nacimiento hasta los 5 meses en el caso de las mujeres
y hasta los 6 meses para los varones.

Respecto al aumento de peso y talla en relacion a
la edad (Figura 1C y 1D), en el grupo control es muy
similar a los estdndares antropométricos de la OMS

2006, superando la mediana desde el tercer mes. En
cambio, el grupo expuesto presenta una curva de peso
para la edad bajo la mediana, siendo significativamen-
te diferentes ambos grupos, desde el nacimiento hasta
los seis meses de vida (p<0.01)

En cuanto al crecimiento cefdlico en relacién a la
edad (figura 1E y 1F) puede apreciarse que entre las
mujeres de ambos grupos no existen diferencias sig-
nificativas, con excepcion de los dos primeros meses
de vida, donde las nifias de CONIN poseen una cir-
cunferencia cefdlica de menor tamafo que las nifias
del grupo control. En el caso de los varones se pueden
ver diferencias claras, especialmente desde el segun-
do mes de vida, donde los sujetos controles superan la
mediana de la referencia antropométrica OMS'8, y los
sujetos expuestos estdn siempre bajo ella, presentando
diferencias significativas entre ambos grupos a partir
del segundo mes (p<0.01).

Canal de crecimiento

La figura 2A y 2B han sido creados en base a pun-
taje Z. Muestran el promedio de la normalidad, la que
se asigna con puntaje cero, y esta comprende entre -1
y +1 para los indicadores peso-edad (PE), peso-talla
(PT). En el caso del indicador talla-edad (TE) este ran-
go comprende entre -2 y +2.

Se puede apreciar en el grupo CONIN que los indi-
cadores PE y PT se mantienen bajo el puntaje -0,5 des-
de el nacimiento hasta el sexto mes de vida, llegando a
puntajes de -1,88 y -1,85, cercanos a clasificar como
talla baja. Mientras que el indicador PT, se mantiene la
mayoria de los meses sobre el puntaje -0,25.

También se aprecia un cambio en el canal de cre-
cimiento, que se inclina a la normalidad para los tres
indicadores mencionados desde el quinto mes de vida.

En los sujetos del grupo control todos los indicado-
res se ubican sobre el puntaje 0, a excepcion del indi-
cador TE, desde el segundo al cuarto mes de vida, sin
llegar a puntajes alejados de la norma.
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Fig. 1.— Cambios en crecimiento de sujetos expuestos a drogas, no expuestos y estdndares antropométricos OMS 2006. A: Longitud
en mujeres (n expuestos=14; n no expuesto=20); B: Longitud en varones (n expuestos = 32; n no expuesto = 34); C: Peso en mujeres
(n expuestos =14; n no expuesto = 20); D: Peso en varones (n expuestos = 32; n no expuesto = 34); E: Circunferencia cefdlica en
mujeres (n expuestos = 14; n no expuesto = 19); F: Circunferencia cefdlica en varones (n expuestos = 26, n no expuesto = 29). Valores
expresados como promedio + DE. *t-Student por grupo p<.001. **t-Student por grupo p<.01.

Segun el comportamiento del canal de crecimiento
en ambos grupos se puede diagnosticar su estado nu-
tricional. En este caso, los sujetos no expuestos se con-
sideran como lactantes menores eutréficos, pues todos
los indicadores se encuentran dentro de los pardmetros
de normalidad.

El grupo CONIN, en cambio, es posible diagnos-
ticarlo como lactantes menores en “en riesgo de des-
nutricién” debido a que el indicador PE es inferior
al puntaje -1 desde el primer hasta el cuarto mes de
vida, presentando al igual que los otros indicadores
una tendencia a la normalidad a partir del quinto mes.
En cuanto a la talla, son clasificados como talla nor-

mal. Sin embargo, al compararlos con el grupo control
muestran una tendencia a la talla baja en la mayoria de
los meses evaluados.

Discusion

El trdfico, consumo y adiccion a las drogas es un
problema de salud publica en Chile que repercute en
la salud de los consumidores y posee consecuencias
individuales y sociales®. En el caso de las mujeres, el
consumo coincide con una edad de mayor fertilidad,
que condiciona mayor riesgo de embarazos en simul-
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Fig. 2.— Canal de crecimiento peso para la edad (PE), talla para la edad (TE) y peso para la talla (PT), segiin puntaje Z de sujetos
expuesto a drogas y no expuestos. A: Canal de crecimiento sujetos expuestos (n promedio = 23) B: Canal de crecimiento sujetos no

expuestos (n promedio = 27). Valores expresados como promedio.

taneidad al abuso de drogas. Durante el embarazo, las
drogas de consumo materno se traspasan al feto a tra-
vés de la placenta, causando la exposicion y adiccion
cuando el consumo es reiterado®.

El presente estudio buscé caracterizar el canal de
crecimiento de nifios desde recién nacidos hasta los
seis meses de edad, incluyendo a hijos de madres que
consumieron drogas durante el periodo prenatal prove-
nientes de CONIN, y sujetos sin exposicion a drogas
atendidos en Centros de Salud de Valparaiso.

Una vez comparados los resultados a través de la
caracterizacion del crecimiento, se observan diferen-
cias significativas entre ambos grupos, siendo el grupo
CONIN quien obtiene resultados con tendencia al dé-
ficit en las variables de edad gestacional, peso, talla y
circunferencia cefilica, desde el nacimiento hasta los
seis meses de edad.

La presente investigacién demuestra que en los an-
tecedentes de nacimiento, el grupo CONIN obtuvo
mayor nimero de recién nacidos de pretérmino, ma-
yor tendencia a las categorias de bajo peso nacimiento,
peso insuficiente, talla baja, microcefalia y pequefios
para la edad gestacional, como también una curva de
crecimiento deficitaria. Estos resultados son concor-
dantes con varias revisiones sistemdticas y metddicas
que intentaron pesquisar la misma problemadtica'®".
En una revision donde se recopilaron investigaciones
sobre el efecto del consumo prenatal de drogas, se de-
terminé que este Ultimo se asocia a una significativa
disminucion del peso, longitud y circunferencia cefd-
lica en recién nacidos". Antecedentes de la literatura
que datan desde la década del 70 hasta la actualidad,
describen que la exposicion a cocaina, alcohol y ni-
cotina durante el periodo prenatal disminuye el cre-
cimiento intrauterino, afectando la ganancia de peso,
crecimiento en talla y circunferencia cefdlica'®. En
cuanto al tabaco, se reconoce como factor de riesgo de
bajo peso al nacer y restriccion de crecimiento intrau-
terino®, de igual modo ocurre con el alcohol, que in-

cluso en cantidades moderadas se asoci6 a una dismi-
nucidén en el tamafio de nacimiento. A diferencia de los
anteriores, la marihuana, al no ser mezclada con otras
drogas, no presentd asociacién con el crecimiento fe-
tal®!.En referencia a la cocaina, un estudio de Bandstra
y cols.”, asocia el uso de cocaina durante el periodo
del embarazo, con una baja ganancia de peso, longitud
y circunferencia cefdlica, resultando en individuos de
bajo peso y pequeiios para la edad gestacional al nacer.
Ademds se la relaciona con una mayor incidencia de
partos prematuros.

Por otra parte, existen también otros estudios con
resultados controversiales. Por ejemplo, un estudio
retrospectivo que recopild las fichas clinicas de 13
sujetos atendidos en un hospital publico espafiol con
exposicion a drogas durante el periodo gestacional,
concluyé que mds del 60% de los sujetos fueron de
término, y presentaron pardmetros antropométricos
normales y adecuados segtin su edad gestacional. Re-
sulta interesante que el mismo estudio también conclu-
y6 que no todas las adicciones maternas se reflejan en
los test de orina realizados al recién nacido’.

La existencia de efectos a largo plazo, causados por
la exposicién prenatal a cocaina, ha sido mencionada
en una revisién de seis estudios donde se estimaron
los efectos sobre el crecimiento en edad preescolar,
concluyéndose que existia una disminucion de la velo-
cidad de crecimiento, principalmente en peso y circun-
ferencia cefdlica®. Esto concuerda con los resultados
de un estudio longitudinal realizado por Richardson y
cols.”, donde se realizaron mediciones antropométri-
cas en hijos, hasta los 10 afios de edad, de madres co-
caindmanas. Se demostré que, al compararlos con una
muestra de individuos no expuestos, las mediciones de
peso, talla y circunferencia cefdlica realizadas en los
afios 7 y 10, fueron significativamente menores.

En este estudio no pretendemos establecer una re-
lacion de causa-efecto de la exposicion a drogas du-
rante el periodo intrauterino y las alteraciones en el
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crecimiento observadas en los sujetos provenientes
de CONIN, ya que existen otros factores que podrian
también contribuir a las alteraciones en estos pardme-
tros. La literatura también ha descrito diferencias en
el crecimiento de nifios (2 meses a 6 afios) institucio-
nalizados con respecto a nifios no institucionalizados,
observandose curvas de crecimiento con tendencia
al déficit en la talla, peso y circunferencia cefélica
de los individuos internados en hogares, orfanatos u
otros similares®. Esto se ha relacionado con una falta
de calidad y cantidad de alimentos, apoyo emocional
inadecuado y mayor indice de depresién®. Ademds,
hay estudios que relacionan la pertenencia a estratos
socio-culturales bajos con el retraso del crecimiento
intrauterino, lo que se refleja en la antropometria del
nacimiento, que se hace independiente de la nutricion
que se reciba en los meses posteriores, describiéndose
una alteracién en el crecimiento hasta los seis meses
de vida®.

La adiccion a una o mds drogas, que no cesa du-
rante el embarazo, determina una ingesta alimentaria
deficiente y/o de menor calidad, experimentdndose
frecuentemente pérdidas de peso severas®, lo cual
afecta la biodisponibilidad de nutrientes para el feto
en desarrollo, y en consecuencia el crecimiento intrau-
terino’. Por ultimo, en relacidn al peso y la talla, el
tamafio corporal de los padres es un factor influyente
en la antropometria de los hijos. La talla materna se
asocia con la longitud y el indice ponderal del hijo al
nacer. Asimismo, para los primeros seis meses de vida,
la velocidad de crecimiento en altura del nifio se asocia
con la estatura materna, mientras que la velocidad de
aumento de peso se asocia con el indice de masa cor-
poral (IMC) paterno?’.

El consumo de drogas en gestantes es una realidad
en Chile, y sus efectos sobre el individuo en formacion
han sido poco investigados. Hay solo dos estudios pre-
vios sobre el tema asociados a la drogadiccion de pasta
base de cocaina durante el embarazo, concluyendo que
los nifios expuestos tenfan menor peso de nacimiento,
3 veces mayor riesgo de ser prematuros, y cuatro veces
mayor riesgo de ser pequefios para la edad gestacional,
ademds de mayor prevalencia de desnutricion y retar-
do del crecimiento que los nifios no expuestos a drogas
durante el periodo fetal'?,

Este estudio al ser retrospectivo, posee sin duda al-
gunas carencias inherentes a la recoleccion de datos, en
relacion a la profundidad y especificidad de los mismos.
Por ejemplo no encontramos descripciones detalladas
acerca del tipo de droga a la que los sujetos estuvieron
expuestos, tiempo de exposicion y dosis utilizada. Por
otra parte, tampoco se logra determinar el uso simul-
tdneo o no de mds de una droga. Ademds, la muestra
total de individuos por grupo expuesto y no expuesto
presenta una variacion a lo largo del tiempo, debido a
la irregularidad en la obtencion de datos antropométri-
cos periddicos, lo cual se ve acentuado a partir del sexto
mes, lo que dificulta hacer un mayor seguimiento de es-
tos nifios por un lapso mds prolongado.

A nivel nacional es necesario realizar una descrip-
cion mds detallada, que incluya las caracteristicas an-
tropométricas de manera prospectiva y longitudinal,
con el fin de caracterizar los efectos de la exposicion
fetal a drogas sobre el crecimiento mds alld de los 6
meses de vida, y sobre las conductas alimentarias de
estos individuos ya que, segtn la literatura, tienden a
ser hiperactivos, con mayor apetito, presentando al-
gunos, ademds, un estado hipermetabdlico asociado
al sindrome de abstinencia, lo que se presume conlle-
va a una baja ganancia de peso durante el periodo de
lactancia®. El retardo del crecimiento intrauterino ob-
servado en los individuos expuestos a drogas durante
el periodo fetal condiciona sujetos pequefios para la
edad gestacional, que experimentan un rdpido creci-
miento postnatal “catch-up”, a partir del afio de edad,
alcanzando la normalidad principalmente en el peso.
Dicha ganancia de peso no es igual en todos los tejidos
del cuerpo, aumentando mayormente la cantidad de
grasa que poseen, lo cual condiciona un mayor riesgo
de obesidad, resistencia a la insulina, diabetes melli-
tus tipo 2 y enfermedades cardiovasculares durante la
adultez®, lo cual ha sido previamente explicado por la
hipétesis del fenotipo ahorrador®!-2.

Finalmente, es factible que los resultados obtenidos
en este estudio sean replicables en sujetos expuestos
a drogas durante el periodo prenatal, pertenecientes a
otras instituciones, como hogares de menores, interna-
dos, o instituciones de acogida de nifios con alto riesgo
social. Por lo tanto, en Chile y otros paises se hace
necesario y urgente impulsar politicas de salud publica
que pongan énfasis en la prevencién del consumo de
drogas, particularmente durante el periodo perinatal,
con la finalidad de contribuir a disminuir algunos fac-
tores de riesgo que favorezcan, a largo plazo, el de-
sarrollo de enfermedades crénicas no transmisibles
debido a malnutricion.
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Resumen

Introduccion: Las dislipidemias son un factor de riesgo
cardiovascular clave, en aumento ya desde la nifiez. El
objetivo de este estudio fue describir la prevalencia, tipo
de dislipidemias y factores asociados, en una poblacion
de niiios chilenos.

Métodos: Estudio transversal en escolares de Santiago
de Chile (2009-2011). Se realizé antropometria, encuesta
de antecedentes familiares a los padres y de actividad fi-
sica a los nifios. En muestra sanguinea de ayunas se midio
perfil lipidico, glicemia e insulinemia.

Resultados: Se reclutaron 2900 escolares de 11,42+0,97
aiios de edad, 52% mujeres, todos euglicémicos. Segin
IMC, 22,5% tenia sobrepeso y 15,3% obesidad. Al consi-
derar los limites recomendados para cada lipido, 69,3 %
se encontraba en rango aceptable, 19,2% en riesgo y
11,5% en alto riesgo cardiovascular. En total, 32% de
la poblacion presenté alguna forma clinica de dislipide-
mia: Hipertrigliceridemia aislada (9,4%), Bajo C-HDL
(7,6%), Hipercolesterolemia aislada (4,9%), Dislipide-
mia aterogénica (6,24%) y Dislipidemia mixta (3,9%).
Excepto la hipercolesterolemia aislada, las demas disli-
pidemias fueron mas frecuentes en las nifias (36,2% vs.
27,4%, p<0,0001). El menor C-HDL se asocio al seden-
tarismo y a la menor frecuencia de actividad fisica. En
regresion logistica miiltiple, el estado nutricional fue el
factor asociado mas gravitante, con menor influencia de:
edad, sexo, obesidad central, resistencia insulinica y an-
tecedente de factores de riesgo parental cardiovascular.
Conclusiones: En esta muestra poblacional de escolares
chilenos se encontré una alta prevalencia de dislipide-
mias asociadas principalmente al exceso de peso.
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DYSLIPIDEMIAS IN SCHOOL-AGE
CHILEAN CHILDREN: PREVALENCE
AND ASSOCIATED FACTORS

Abstract

Introduction: Dyslipidemias are a key cardiovascular
risk factor, and are increased since early childhood. The
objective of this study was to describe the prevalence,
characteristics of dyslipidemias and associated factors in
a population of Chilean children.

Methods: Cross-sectional study done in school-age
children from Santiago, Chile (2009-2011). Parents
answered questions about family medical history and
children answered questions about physical activity. An-
thropometry was performed and in a blood sample (12
hours fast) lipid profile, glycemia and insulinemia were
measured.

Results: We recruited 2900 euglycemic children,
11.4+0.97 years old, 52% girls. According to BMI, 22.5%
were overweight and 15,3% had obesity. Considering
recommended cut-off points for lipids, 69.3% were in
acceptable range, 19.2% at risk and 11.5% at high car-
diovascular risk. In total, 32 % of the population had any
clinical form of dyslipidemia: Isolated hypertriglyceride-
mia (9.4%), low HDL-C (7.6%), isolated hypercholeste-
rolemia (4.9%), atherogenic dyslipidemia (6.24%) and
mixed dyslipidemia (3.9%). Except for isolated hyper-
cholesterolemia, dyslipidemias were more frequent in
girls (globally 36.2% vs. 27.4%, p<0.0001). Low HDL-C
was associated with sedentary lifestyle. In multiple logis-
tic regression analysis, nutritional status was the most
important associated factor, with less influence of age,
sex, central obesity, insulin resistance and history of pa-
rental cardiovascular risk factors. Conclusions: In this
population of Chilean school-age children, we found a
high prevalence of dyslipidemia, and the principal deter-
minant was weight excess.

(Nutr Hosp. 2015;31:2079-2087)
DOI1:10.3305/nh.2015.31.5.8672

Key words: Cholesterol. Dyslipidemia. Pediatric.Cardio-
vascular risk.
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Abreviaturas

CT: Colesterol total.

C-LDL: Colesterol unido a lipoproteinas de baja
densidad.

C-HDL: Colesterol unido a lipoproteinas de alta
densidad.

TG: Triglicéridos.

FRCV: Factores de riesgo cardiovascular.

IMC: Indice de Masa Corporal.

IM: Infarto miocdrdico.

AVE: Accidente vascular encefdlico.

TC: Total cholesterol.

LDL-C: Low-density lipoprotein cholesterol.

HDL-C: High-density lipoprotein cholesterol.

TG: Triglycerides.

Introduccion

Las enfermedades cardiovasculares son la principal
causa de mortalidad en la poblacién adulta chilena:
correspondieron a 27,1% en el afio 2011'. La ateros-
clerosis es el factor etiopatogénico principal; se inicia
en la edad pedidtrica y en su génesis confluyen facto-
res genéticos y ambientales®. Dentro de los factores de
riesgo cardiovascular (FRCV) se encuentran las disli-
pidemias, la hipertension arterial y la diabetes melli-
tus tipo2. Estas enfermedades junto a obesidad central
constituyen el Sindrome Metabdlico que ya estd pre-
sente en la nifiez y se asocia a aterosclerosis temprana
(3-5). La hipercolesterolemia y en especial la eleva-
cion del colesterol unido a lipoproteinas de baja den-
sidad (C-LDL) es fundamental en la constitucion de la
placa ateroesclerdtica y es el mds importante FRCV®.

En general, las hiperlipidemias se producen por un
aumento en la produccion de lipoproteinas o por su
inadecuada remocion del plasma, sea por causas pri-
marias (genéticas) o secundarias. Dentro de las prime-
ras se encuentran la Hipercolesterolemia Familiar, la
Hipercolesterolemia Poligénica, la Hiperlipidemia Fa-
miliar Combinada, Hipertrigliceridemia Familiar, Hi-
perquilomicronemia Familiar y el Déficit de colesterol
unido a lipoproteinas de alta densidad (C-HDL). Las
secundarias pueden serlo a enfermedades (obesidad,
diabetes, hipotiroidismo, nefropatias, hepatopatias) o
a factores exdgenos (dietéticos, alcoholismo, tabaco o
ingesta de medicamentos)’.

En la prictica clinica, de acuerdo al lipido sanguineo
que se encuentre alterado, se distinguen las dislipide-
mias aisladas y las mixtas. La mayoria ocurre en pacien-
tes con predisposicion genética, cuya expresion se ve
favorecida por factores ambientales, siendo infrecuentes
las causas puras de uno u otro tipo®. Segtin la Encuesta
Nacional de Salud 2009-2010, 45,4% de los adultos chi-
lenos presenta bajo C-HDL, 38,5% hipercolesterolemia,
31,2% hipertrigliceridemia y 22,7% C-LDL elevado’.

En la nifiez ha sido dificil consensuar la definicién
de dislipidemias, principalmente porque las concentra-

ciones de lipidos sanguineos varian durante este pe-
riodo, por lo cual los puntos de corte se han definido
mediante distribucién percentilar segtn la edad. Para
facilitarlo, un panel de expertos ha recomendado re-
cientemente puntos de corte absolutos, basados en una
referencia de poblacion norteamericana publicada en
1980"1°. Hemos demostrado una adecuada concordan-
cia con dicha distribucion en nifios chilenos, excepto
para triglicéridos (TG), probablemente por la mayor
prevalencia de obesidad en nuestra poblacién'!.

Existen escasos reportes referentes a dislipidemias
en poblacion pedidtrica chilena: en 1990 Casanue-
va reportd en 552 nifios chilenos de 6 a 15 afios que
10% tenia Colesterol total (CT) >190 mg/dL, asi como
en 1992 Mc Coll lo hizo en 152 adolescentes, con
CT>200 en 12% y TG>150 mg/dL en 20%"'>"3. Poste-
riormente en muestras de menor tamafio o en nifios y
adolescentes obesos se han descrito frecuencias mayo-
res (14-16). Aunque hemos descrito la prevalencia de
la dislipidemia especifica asociada al SM en nifios'’, se
requiere conocer la real magnitud del espectro de este
problema en Chile. Ello cobra especial interés por la
publicacidn reciente de las recomendaciones para su
deteccion y tratamiento por un comité de expertos de
la Sociedad Chilena de Pediatria's.

Con la hipdtesis de que la prevalencia actual de dis-
lipidemias en nifios chilenos ha aumentado y que el
principal factor asociado es la obesidad infantil, nos
planteamos como objetivo describir la magnitud y
caracteristicas de las dislipidemias de una poblacion
pedidtrica chilena y estudiar su asociacién a algunos
factores genéticos y ambientales.

Métodos

El presente andlisis se hizo a partir de un estudio
transversal en nifios de 5°-6° bdsico de 20 escuelas
municipalizadas de Puente Alto, Santiago de Chile
(2009-2011), destinado a estudiar el origen prenatal
del Sindrome Metabdlico, cuya metodologia ha sido
publicada previamente'’. Se realizé antropometria se-
glin normativa y con la referencia CDC-NCHS 2000
se clasifico el estado nutricional utilizando el indice de
masa corporal (IMC): Bajo peso < percentil (p) 5, eu-
trofia p10-84, sobrepeso p85-94 y obesidad p =p95".
Se midié perimetro de cintura segin normativa, consi-
derdndose como obesidad central cuando fuese >p90
de una referencia internacional®. Se estimé madura-
cién puberal con auto-reporte privado, mediante una
serie fotografica. Se registré la edad, sexo y antece-
dentes neonatales (edad gestacional, peso y talla al
nacer) obtenidos de las bases de datos nacionales del
departamento de estadistica del Ministerio de Salud de
Chile. Se consigné el nimero de afios de educacion
materna.

Se obtuvo muestra sanguinea con ayuno de 12 horas
para medir glicemia (método Gluco-quant, Glucosa/
Hexoquinasa, Roche Diagnostics GmbH, Manheim,
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Alemania) e insulinemia (inmunoensayo quimio-lumi-
nométrico directo, ADVIA Centaur® XP. Bayer Heal-
thCare LLC, Kyowa Medex Co, Japdn). Se calculé el
indice de HOMA y se considerd resistencia insulinica
(RI) si era >p90 de una muestra de 1.000 nifios sanos?'.
El CT, C-HDL y TG se midieron con método enzimd-
tico-colorimétrico de un equipo Modular P-800 (Ro-
che Diagnostics GmbH, Mannheim, Alemania), con
coeficiente de variacion entre 1,3 y 2,5%. Se calculd
C-LDL con férmula de Friedewald, excepto si los TG
excedian 400 mg/dL o en presencia de quilomicrones,
situaciones en que C-LDL se midi6 directamente. El
C-noHDL se calculé restando el C-HDL al CT. Los
andlisis se realizaron en el Laboratorio Clinico de la
Pontificia Universidad Catdélica de Chile, acreditado
por la norma internacional ISO 15189.

Los padres respondieron una encuesta auto-apli-
cada de antecedentes en ellos de colesterol elevado o
enfermedad cardiovascular antes de los 55 afios: In-
farto miocdrdico (IM), accidente vascular encefdlico
(AVE) o trombosis de extremidades inferiores y tam-
bién sobre antecedentes mdrbidos del hijo. Los nifios
respondieron preguntas sobre respeto del ayuno y dos
preguntas sobre actividad fisica: a) ;Cudntos dias a la
semana tienes clase de educacion fisica en la escue-
la u otro recinto? (= tres, dos o < uno) y b) ;Cudntas
horas de television ves al dia? (< dos, dos a cuatro o
>cuatro).

Para este andlisis se incluyeron los sujetos de 10 a
14 afios, con euglicemia de ayunas (60 a 99 mg/dL). Se
excluyeron aquellos con enfermedades cronicas, infec-

ciones agudas la semana precedente o que no hubieran
reconocido haber cumplido el ayuno indicado.

Las dislipidemias se clasificaron segun los hallaz-
gos del perfil lipidico?®, se utilizaron los puntos de corte
detallados en la tabla I’ y se definieron las siguientes
formas clinicas:

Hipercolesterolemia aislada: CT =200 y/o C-LDL
>130, C-HDL =40mg/dL, TG <100 mg/dL (en <10
afios de edad) o <130 mg/dL (en =10 afios).

Hipertrigliceridemia aislada: CT <200, C-LDL
<130, C-HDL 240 y TG =100 mg/dL (en <10 afios) o
=130 mg/dL (en =10 afios de edad).

Bajo C-HDL aislado: CT<200, C-LDL<130,
C-HDL<40 y TG <100 mg/dL (en <10 afios) o <130
mg/dL (en =10 afios de edad).

Dislipidemia mixta: CT =200 y/o C-LDL =130,
C-HDL 240 y TG =100 mg/dL (en <10 afios) o =130
mg/dL (en =10 afios de edad).

Dislipidemia aterogénica: CT <200, C-LDL <130,
C-HDL <40 y TG =100 mg/dL (en <10 afios) o =130
mg/dL (en =10 afios de edad).

Aspectos éticos: Los padres o sus representantes
firmaron un documento de consentimiento informado
y los escolares uno de asentimiento informado. El es-
tudio fue aprobado por las comisiones de ética de la
Escuela de Medicina, Pontificia Universidad Catdlica
de Chile, y del Fondo Nacional de Desarrollo Cienti-
fico y Tecnoldgico (FONDECYT). Se cumplié con la
Declaracion de Helsinki vigente.

Andlisis estadistico: Se realizé descripcion de las
variables numéricas mediante promedio y desviacion

Tabla I
Puntos de corte que definen los rangos de lipidos sanguineos segiin nivel de riesgo cardiovascular,
recomendados por un panel de expertos en 20117

Categoria CcT C-LDL G C-HDL C- no HDL
Aceptable <170 <110 <75 en 0-9afios >45 <120
<90 en 10-19afios
Riesgo 170 - 199 110-129 75-99 en 0-9afios 40 - 45 120 - 144
90-129 en 10-19afios
Riesgo alto =200 =130 > 100 en 0-9afios <40 > 145

> 130 en 10-19anos

CT: Colesterol total, C-LDL: Colesterol unido a lipoproteinas de baja densidad, TG: triglicéridos, C-HDL: Colesterol unido a lipoproteinas de

alta densidad, C-No HDL= (CT) — (C-HDL).

Prevalencia de los rangos de las concentraciones
de cada lipido sanguineo en 2.900 escolares de 10
a 14 anos de edad, de la Comuna de Puente Alto.
Santiago, Chile 2009-2011.

Fig. 1.— C. Total: Colesterol total. C-LDL: Colesterol unido
a lipoproteinas de baja densidad. TG: Triglicéridos. C-HDL:
Colesterol unido a lipoproteinas de alta densidad. C-no-
HDL= CT- CHDL. Los puntos de corte estdn descritos en la
tabla I’.
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Tabla IT
Prevalencia de formas clinicas de dislipidemias# en 2900 escolares chilenos de 10-14 afios,
de la comuna de Puente Alto, total y segiin sexo.

Total

Mujeres Hombres

Dislipidemias (n=2900) (n=1535) (n=1365) p (Chi’)
Dislipidemias Hipercolesterolemia aislada 4,9 % 4,7 % 5,1 % 0,58
“puras” Hipertrigliceridemia aislada 9,4 % 11.0 % 7,5 % 0,001

Bajo CHDL aislado 7,6 % 8,7 % 6,3 % 0,016
Dislipidemias Dislipidemia mixta 3.9 % 4,7 % 3,1 % 0,026
“mixtas” Dislipidemia aterogénica 6,2 % 71 % 53 % 0,042
Total 320 % 36.2 % 274 % <0,0001

Formas clinicas de dislipidemias de acuerdo a los hallazgos en el perfil lipidico, descritas en la seccién del Método.

estdndar (DE) y de las categdricas con nimero de ca-
S0s y porcentajes. Se compararon las prevalencias con
test de Chi2 y Fisher. Se utilizé andlisis de regresion
logistica miiltiple-stepwise, para determinar variables
asociadas a la presencia de dislipidemias clinicas. Se
considero significativo todo valor p<0,05. Se utiliz6 el
programa SSPS-17.

Resultados

Del universo de 5.000 escolares invitados, 3.200
fueron reclutados y 2.900 cumplieron los criterios de
inclusion, con edad de 11,4 + 0,98 afios. 52,9% eran
mujeres (1.535 vs. 1.365 hombres). En cuanto a ma-
duracion 20,7% eran pre-puberes (Tanner I) y 77%
puberes (37,9% Tanner 11, 31,7% Tanner I y 9,7%
Tanner IV o V). De acuerdo al estado nutricional 2,8%
correspondi6 a bajo peso, 59,3% a eutrofia, 22,5% a
sobrepeso y 15,3% a obesidad. La prevalencia de obe-
sidad central fue de 20,6% y de RI de 23%. El gru-
po de 300 nifios excluidos tenfa mayor proporcién de
hombres, pero era comparable en estado nutricional y
escolaridad materna.

Se obtuvo un retorno de 1.685 encuestas respondi-
das para antecedentes parentales (58%). El colesterol
elevado fue reportado por 27% de los padres. Para
ECV antes de los 55 afios, las respuestas positivas en

Prevalencia de dislipidemias clinicas segin
estado nutricional en 2900 escolares chilenos de
10 a 14 anos de edad, de la Comuna de Puente
Alto. Santiago, Chile 2009-2011.

Fig. 2—-""p < 0,0001 y’p < 0,01 (Test de Chi*). Diferencias signifi-
cativas de nifios con sobrepeso u obesidad comparados a los eutrdfi-
cos y entre si. No hubo diferencia entre eutrdficos y desnutridos para
cada categoria clinica de dislipidemia.

los padres fueron: 1,6% AVE, 3,9% trombosis y 4,9%
infarto miocdrdico. En la encuesta realizada a los ni-
flos, se obtuvo 2.840 respuestas. En actividad fisica
(dfas/semana): 15,9% realizaba tres o mads, 30,6% dos
y 53,4% uno o menos. En horas de TV/dia: 55,04%
vefa menos de dos, 30,04% dos a cuatro y 14,93% mds
de cuatro.

Al considerar los puntos de corte descritos (tabla
I), se encontré que solamente 966 escolares (33,3%)
tenfan todos los lipidos en rango aceptable en su per-
fil lipidico. La prevalencia para cada lipido en forma
independiente se observa en la figura 1: en la muestra
total, 69,3% se encontraba en rango aceptable, 19,2%
en categoria de riesgo y 11,5% en rango de alto ries-
go cardiovascular. Como categorias extremas, destaca
que 5,4% presenté C-HDL <35 mg/dL y 0,07% tuvo
C-LDL >200 mg/dL.

La prevalencia total y diferenciada por sexo de las
diferentes formas clinicas se observa en la tabla II;
destaca que 32% de la poblacién presenta algtn tipo
de dislipidemia, siendo mds frecuente la hipertriglice-
ridemia aislada (9,3%). Las mujeres presentan mayor
prevalencia que los hombres, excepto en el caso de la
hipercolesterolemia aislada.

En la figura 2 se observan las diferencias encontra-
das segtn el estado nutricional; al aumentar el exceso
de peso habfa mayor prevalencia de hipertrigliceride-
mia aislada, dislipidemia mixta, dislipidemia aterogé-
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Tabla ITT
Riesgo de dislipidemias en el hijo/a (OR e IC 95%) segiin el antecedente
de factores de riesgo cardiovascular en los padres.

Dislipidemia (+) en el hijo:

Antecedente Hipercolest. HiperTG Bajo Dislipidemia Dislipidemia
(+) padres aislada aislada C-HDL Mixta Aterogénica
Colesterol - 1,43 (0,98-2,10) - 3,26 (1,83-5,82) 1,55 (1,00-2,40)
Alto *p=0,053 *p<0,0001 *p<0,038
Infarto - - - - -
Miocardico
Accidente 3,75 (1,07-11,85) - - - 3,95 (2,10-7,33)
V. Encefilico *p=0,010 *p<0,0001
Trombosis - - - - -

*Test de Chi2.

nica e hipercolesterolemia aislada. Los nifios con bajo
peso no se diferenciaban de los eutréficos, salvo en
una mayor prevalencia de hipercolesterolemia aislada
en los primeros. Agrupando todas las formas clini-
cas de dislipidemia, en los nifios con bajo peso hubo
21,25% (n=17), en los eutréficos 19,20% (n=329), en
los con sobrepeso 43,73% (n=286) y en aquellos con
obesidad 55,96% (n=249). A la inversa, del total de los
dislipidémicos: 1,8% tenfa bajo peso, 37% eutrofia,
32%, sobrepeso y 31% obesidad.

Al considerar la distribucion de la obesidad, aque-
llos con obesidad central tuvieron también mayor pre-
valencia de las dislipidemias, excepto bajo C-HDL
aislado (Figura 3).

En cuanto a maduracion puberal, los pre-puberes
tuvieron mayor prevalencia de hipercolesterolemia
aislada (6,8 vs. 4,4%, Chi>p=0,01) y menor de hiper-
trigliceridemia aislada (7,2 vs. 10%, p= 0,03) respecto
de los puberes.

Hubo mayor prevalencia de hipertrigliceridemia ais-
lada en los prematuros (<37 semanas de edad gestacio-
nal): 12,2% vs 9,27%, Fisher p=0,048. No se encontrd
diferencia en relacién al peso o talla al nacer, aunque
hubo tendencia no significativa a mayor prevalencia
de hipertrigliceridemia aislada en los pesos extremos

Prevalencia de las formas clinicas de dislipidemia
seguin presencia de obesidad central (P. Cintura
>p90), en 2900 escolares de la comuna de Puente
Alto, Santiago, Chile, 2009-2011.

Fig.3—" Chi* < 0,04 y ™ Chi* < 0,0001

al nacer: 11,9% en <2.500g, 9,1% en aquellos de 2.500
a 4000g y 11,0% en los de >4.000g, asi como mayor
prevalencia de bajo C-HDL a mayor peso al nacer: 4,5,
7,6 y 8,3%, respectivamente, (p>0,05).

La tabla III muestra que el antecedente en los padres
de algunos FRCYV antes de los 55 afios se asoci6 a la
ocurrencia de dislipidemia en el hijo.

Los sujetos con RI tuvieron mayor prevalencia
de hipertrigliceridemia aislada (14,9% vs. 7,7%,
p=<0,0001), de dislipidemia mixta (8,7% vs 2,5%,
p<0,0001) y dislipidemia aterogénica (15,2% vs.
3,6%, p<0,0001), sin diferencia en bajo C-HDL ni hi-
percolesterolemia aislada.

Por tltimo, la figura 4 muestra que los nifios que
vefan mds de 4 horas diarias de TV tenfan menor con-
centracién de C-HDL que aquellos que vefan menos
tiempo (50,3+11,7 vs 51,8+12,0 y 51,9+12,6 mg/dL,
ANOVA p=0,038) y también mayor prevalencia de
bajo C-HDL (10,6% vs 7,0 y 7,1%, ANOVA p= 0,04).
Ademds los niflos que practicaban tres o mds dias de
actividad fisica tenfan una concentraciéon de C-HDL
mayor que aquellos con un dia o menos (53,1+12,6 vs.
51,2+11,9 mg/dL, ANOVA, p=0,017).

Con el fin de determinar los factores que podrian es-
tar afectando conjuntamente a cada una de las formas
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Tabla IV
Andlisis de Regresion Logistica “paso a paso” para las dislipidemias (variable dependiente),
con las variables explicadoras ordenadas seguin su ingreso al modelo

Dislipidemia

Variables seleccionadas (Modelo 1)

Variables seleccionadas (Modelo 2)

Hipercolesterolemia aislada
Edad (p=0,038)

Hipertrigliceridemia aislada
Sexo (p=0,010)
RI (p=0,036)

Bajo C-HDL aislado Edad (p=0,007)

Dislipidemia

RI (p=0,005)

Antec. padres (p=0,005)

Sexo (p=0,016)

Dislipidemia Aterogénica RI (p<0,0001)

Ob. Central (p<0,0001)

Estado nutricional (p=0,010)

Estado nutricional (p<0,0001)

Ob. Central (p<0,0001)
Mixta Estado nutricional (p=0,0002)

ZIMC (p=0,002)
HOMA (p=0,024)

P. Cintura (p<0,0001)
Edad (p=0,004)
Pubertad (p=0,044)

Edad (p=0,007)

P. Cintura (p<0,0001)
Antec. padres (p=0,003)
Sexo (p=0,013)

zIMC (p=0,031)

HOMA (p<0,0001)
ZIMC (p=0,0001)

Estado nutricional (p=0,039).

Promedios (DE) de C-HDL de acuerdo al
nimero de dias en que el escolar realiza
actividad fisica a la semana (A) y de horas de
television al dia (B)

Fig.4.—~"ANOVA y test de Bonferroni: A (p=0,017), tres o mds
dias de actividad fisica vs. Los demds y B (p=0,038), mds de 4

clinicas de dislipidemias, se realizaron regresiones lo-
gisticas “paso a paso” (Tabla IV). Se introdujeron las
mismas variables en ambos modelos, pero estado nu-
tricional, perimetro de cintura y resistencia insulinica
se expresaron en el primero de modo categdrico y en el
segundo de modo numérico. Las variables ingresadas
fueron: 1) Edad, 2) Sexo, 3) Pubertad: pre-piberes/
ptiberes, 4) Estado nutricional: desnutricidén, eutrofia,
sobrepeso, obesidad (o puntaje z de IMC), 5) Obesidad
central: p<90 y p>90 (o PC en cm), 6) Antecedente
(+) familiar padres (cualquiera presente), 7) RI: <p90
y >p90 (o indice HOMA), 8) Actividad fisica (tres o
mds, dos y uno o menos dfas por semana) y 9) Horas
televisién (menos de dos horas, dos a cuatro y mds de
cuatro horas diarias).

Bajo el modelo 1, se debe destacar que la variable
EN ayudo a explicar todas las formas de dislipide-
mias clinicas, excepto la de C-HDL bajo aislado.
Ademds, RI explica hipertrigliceridemia aislada,
dislipidemia mixta y dislipidemia aterogénica. Bajo
el modelo 2, las variables zIMC y HOMA son las
dos seleccionadas para explicar hipercolesterolemia
aislada y aterogénica. La dislipidemia mixta, bajo
ambos modelos, fue la forma clinica con mayor can-
tidad de variables explicativas, destacando el ante-
cedente de los padres.

horas TV por dia vs. Las otras dos categorias.

Discusion

En este estudio se demuestra que 32% de una po-
blacién de escolares chilenos de 10 a 14 afios presenta
alguna de las formas clinicas de dislipidemias, siendo
mds frecuentes en el sexo femenino y con alta asocia-
cion a la malnutricion por exceso. Es la primera carac-
terizacion de este importante factor de riesgo cardio-
vascular en una poblacién pedidtrica de Chile.

En comparacion a nifios australianos, en nuestra po-
blacién encontramos la mitad de la prevalencia de CT
y C-LDL altos, aunque el doble en TG altos y bajo
C-HDL?. Fue similar la proporcién de nifios con ni-
veles aceptables de CT a un estudio en adolescentes
norteamericanos (67%), aunque menor de C-HDL
aceptable que otro de Brasil, con 65% y 82%, respecti-
vamente??*. La heterogeneidad de los puntos de corte
dificulta las comparaciones con otros estudios y coin-
cidimos en utilizar la referencia recientemente pro-
puesta por un comité experto’. Aunque las diferencias
sugieren la influencia de factores étnicos, el exceso
ponderal y los hdbitos son mds gravitantes, estimando-
se que el 80% de las ECV pueden prevenirse a través
de cambios del estilo de vida''*>2,

Como era esperable, las prevalencias son menores
a las de adultos chilenos, pero concuerda en que la hi-
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pertrigliceridemia (aislada o no) es la mds importante
(19,5% en nifos y 30% en adultos). Este aumento con
la edad sugiere el peso progresivo de componentes
ambientales que favorecen la expresion genética, espe-
cialmente en dislipidemias relacionadas a mayor dis-
ponibilidad de TG circulantes. Lo refrenda la ausencia
o el menor efecto sobre el Bajo C-HDL aislado y la
hipercolesterolemia pura respectivamente, ambas con
mayor influencia hereditaria®?’. Las causas genéticas
puras son muy infrecuentes en la nifiez, cual es el caso
del defecto en los receptores de C-LDL (Hipercoleste-
rolemia familiar) descrito en 0,2% de la poblacién® y
que se presenta habitualmente con C-LDL >200 mg/
dL, situacién presente solamente en 0,07% de nuestra
muestra. Las dislipidemias mds frecuentes en la nifiez
también se asocian a factores ambientales, principal-
mente obesidad, la cual aumenta las VLDL (principal
vehiculo de TG), disminuye el C-HDL y favorece la
presencia de particulas C-LDL densas, con alta capa-
cidad aterogénica®.

En nuestro estudio el exceso de peso se asocid a
todas las dislipidemias, excepto al bajo C-HDL que
se relaciond solamente a la edad. Es importante des-
tacar que la obesidad central (representada por el pe-
rimetro de cintura elevado) fue significativa en los
modelos de regresion logistica para las dislipidemias
mixta y aterogénica, en ambos casos con mayor po-
der estadistico que zZIMC, lo cual apoya su uso como
medida complementaria para detectar riesgo cardio-
metabdlico. Sin embargo, en la nifiez se ha reportado
variabilidad en la asociacién de los diferentes indi-
cadores antropométricos con los factores de riesgo
cardiovascular, de modo que tanto la obesidad cen-
tral (PC) como la total (zIMC) pueden asociarse a
marcadores de riesgo de forma independiente y sig-
nificativa®*-¥.

La mayor prevalencia de dislipidemias en las nifias
coincide con reportes que la han relacionado a dife-
rencias del estado nutricional, cambios puberales y/o
de la composicién corporal®**34, Otros estudios han
reportado mayor C-LDL en los hombres®**.

La relacién inversa encontrada entre C-HDL y
sedentarismo (representado por las horas de TV) y
relacion directa con la actividad fisica, acentda la
importancia de mejorar ambos aspectos como estra-
tegias cardioprotectoras®. Es reconocido su rol en la
prevencién cardiovascular, puesto que adultos que
inician la actividad fisica en la nifiez tienden a man-
tenerla, con mayor C-HDL y menor C-LDL%. Sin
embargo, esta asociacion desaparece en el andlisis
multivariado; es necesario considerar que se trata de
actividad fisica auto reportada y sélo con tres catego-
rfas. En nuestra muestra un tercio del grupo con Bajo
C-HDL presenta concentraciones muy bajas (<35mg/
dL), subgrupo que expresa probablemente un mayor
componente genético.

La mayor prevalencia de hipercolesterolemia aisla-
da en los desnutridos en relacién a los eutréficos es
un fenémeno descrito con frecuencia. Ello podria ser

secundario a un estado adaptativo o “sindrome euti-
roideo enfermo”, en que el CT aumenta en respuesta
a la disminucion de la funcion tiroidea o corresponder
a un efecto tardio de programacién metabdlica por la
desnutricion, parcialmente reversible con la mejoria
nutricional®’8.

La relacion entre el antecedente de FRCV en los pa-
dres y la presencia de algunas dislipidemias en los hijos,
asi como la fuerte relacion al exceso de peso, apoyan la
recomendacion de realizar tamizaje a estos grupos de
riesgo'”. El estudio de los hijos es entonces mandatorio
cuando los padres han presentado eventos cardiovas-
culares o tienen colesterol alto, ya que sus hijos tienen
mayor riesgo de dislipidemia ateroesclerdtica (Bajo
C-HDL y TG elevados). Esta combinacion es parte del
Sindrome Metabdlico y constituye una carga significa-
tiva de FRCV a esta temprana edad. El realizar tamizaje
(screening) a los nifios segln el antecedente parental
ha sido discutido por su baja sensibilidad y aunque el
tamizaje universal es una estrategia mds sensible’?"%,
no es siempre posible en paises con limitacion en los
recursos economicos. De acuerdo a nuestro estudio, el
antecedente parental es titil, pero es necesario reconocer
que puede subestimar el riesgo, por la menor edad de los
padres de nifios a estas edades o por desconocimiento
del antecedente.

Por otra parte, de acuerdo a nuestros hallazgos, rea-
lizar un perfil lipidico a los nifios con sobrepeso u obe-
sidad permite detectar a 61% de aquellos con alguna
de las formas clinicas de dislipidemia. Sin embargo,
deja de lado a los eutrdficos, con 37% del total de las
mismas y quienes tienen probablemente la mayor re-
presentacién del componente genético, el cual aunque
sea de menor cuantia, contiene un grupo de alto riesgo
cardiovascular futuro.

La principal fortaleza de este estudio es que entre-
ga una caracterizacion detallada de las dislipidemias
en una poblacion pedidtrica chilena de tamafio signi-
ficativo, de la cual no se disponia. Fue realizado con
metodologia confiable en las mediciones de los lipidos
y exclusion de los nifios sin respeto del ayuno, factor
que incrementa significativamente la concentracion de
los TG. Una posible debilidad es el rango estrecho de
edad, aunque cuenta con representacion de los diferen-
tes grados de maduracion puberal. Si bien corresponde
a un grupo homogéneo de clase social media-baja y
baja, ello constituye el segmento principal de la pobla-
cion infantil chilena general, de modo que los resulta-
dos pueden ser aplicables a ésta.

En conclusion, este estudio muestra una realidad
alarmante, en cuanto a que las enfermedades cardio-
vasculares continuardn siendo la principal causa de
muerte en la poblacién adulta chilena, ya que la carga
de FR en los nifios es muy elevada y tiende al ascenso.
Urge mejorar y desarrollar politicas nacionales desti-
nadas a un mejor control de los factores ambientales
que favorecen esta tendencia, ya que a diferencia de
los genéticos, corresponden a la vasta mayoria y son
posibles de revertir.

Dislipidemias en escolares chilenos
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Abstract

Aim: The main aim of the present study was to explo-
re the potential associations between dietary habits and
the presence of overweight and obesity in Chilean ado-
lescents.

Methods: For the present study dietary habits of 21,385
Chilean students were analyzed and weight and height
assessed, in order to determine potential associations be-
tween eating patterns and body mass index (BMI) values.

Results: The majority of participants have lunch and
a snack in the afternoon every day a week (81% and
71.2%, respectively), although only a 59.5% have break-
fast every day and a 22% have dinner every night. To
have breakfast is common for thin and normal weight
subjects, but only a half of overweight and obese indi-
viduals usually have it. The obese is the group having
less dairy products. A 50.2% of all subjects have legumes
once or never in a week. Around a 15% have sweets all
days and nearly a 50% of all the participants consume
fizzy drinks every day of the week. Interestingly, having
breakfast was found to be associated with less truancy.

Conclusions: Nutritional education strategies should
be carried out within students in Chile, since inadequate
dietary habits are related to the higher values of BMI.

(Nutr Hosp. 2015;31:2088-2094)
DOI:10.3305/nh.2015.31.5.8598
Key Words: Obesity. Dietary habits. Adolescents. Chile.

Correspondencia: Patricia Lopez-Legarrea

Phaculty of Health Sciences. Universidad Autonoma de Chile.
Pedro de Valdivia Av, 641.

7500138. Providencia, Santiago. Chile.

E-mail: patricia.lopez@uautonoma.cl

Recibido: 24-X1I-14.
Aceptado: 13-1-15.

2088

ASOCIACION ENTRE LOS HABITOS
DIETETICOS Y LA PRESENCIA DE
SOBREPESO/OBESIDAD EN UNA MUESTRA DE
21.385 ADOLESCENTES CHILENOS

Resumen

Objetivos: El principal objetivo del presente trabajo
fue evaluar las posibles asociaciones entre los habitos
dietéticos y la presencia de sobrepeso y obesidad en ado-
lescentes Chilenos.

Método: Para este trabajo se analizaron los habitos
dietéticos de 21.385 estudiantes Chilenos y se determina-
ron el peso y la talla, con el fin de explorar posibles aso-
ciaciones entre los patrones de alimentacion y los valores
de indice de masa corporal (IMC).

Resultados: La mayoria de los participantes realiza la
toma del almuerzo (81%) y de la merienda (71,2 %) todos
los dias de la semana. Sélo el 59,5% de los encuestados
toma desayuno cada dia y un 22% cena todas las noches.
Desayunar es comtin entre los sujetos delgados y con peso
normal, pero inicamente la mitad de los individuos con
sobrepeso u obesidad desayuna habitualmente. Los obe-
sos son el grupo que consume menos productos lacteos.
Un 50,2% de todos los participantes nunca toma legum-
bres o lo hace una vez por semana. En torno a un 15%
toma dulces todos los dias y casi la mitad de los encues-
tados ingiere bebidas carbonatadas cada dia de la sema-
na. Ademas, tomar desayuno de forma habitual se asocié
inversamente con el absentismo escolar.

Conclusion: Se necesitan llevar a cabo estrategias de
educacion nutricional entre los estudiantes chilenos, ya
que los habitos dietéticos inadecuados se encuentran aso-
ciados con valores mas elevados de IMC.

(Nutr Hosp. 2015;31:2088-2094)

DOI:10.3305/nh.2015.31.5.8598

Palabras Clave: Obesidad. Hdbitos dietéticos. Adolescen-
tes. Chile.



Abbreviations

BMI: Body Mass Index.
SIMCE: Chilean National Physical Education Survey.
MINEDUC: Chilean Ministry of Education.

Introduction

Excessive body weight has become a major public
health issue worldwide since the pressence of this dis-
turbance has alarmingly increased in the last decades'.
The global prevalence rates of overweight and obesi-
ty among children and adolescents have growed from
4,2% in 1990, to 6,7% in 2010, and this trend is expec-
ted to continue in the next years, being estimated in a
9,1% for the year 2020°. Similarly, a dramatic increase
in the prevalence of overweight and obesity has occu-
rred among children and adolescents in Chile, becoming
the country with the highest rates in the Latin America
region® *. This phenomenon represents a challenge for
public health, not only because of the associated health
problems at the infant age, including both physiological
and psychological alterations™¢, but also because of the
increased morbid-mortality in later life’.

It is well known that obesity is a multifactorial disorder
in which onset biological and genetical factors are im-
plicated. However, although genetics predispose to the
disease, lifestyles have been evidenced to play a crucial
role in the manifestation and later development of this
pathology®. Among then, a great deal of recent literatu-
re has focused on inadequate eating behaviors, together
with sedentary patterns’. In this sense, some studies have
reported the association between energy intake or macro-
nutrient composition and adiposity'® . Also, some die-
tary aspects such as, meal frequency or the variety of the
consumed food have been revealed to be associated with
body weight, body mass index (BMI) or fat mass, among
other indicators of overweight/obesity'2.

It becomes a primary necessity to prevent excessive
body weight among young people as an important con-
tributor to the multilevel response to the obesity epide-
mic. Therefore, it is important to detect which factors
are triggering this problem in order to counteract them.

Given the presented scenario, the main aim of this
study was to explore the potential associations be-
tween dietary habits and the presence of overweight
and obesity in Chilean adolescents.

Methods
Sample

Food intake habits, anthropometric characteristics
and truancy were evaluated in a sample of 29,745 stu-
dents attending 8th grade, from every Chilean regions,
with the exception of Easter Island, Juan Fernandez
archipelago and Antarctica. The students were born

between 1996 and 1999. Data were obtained from the
2012 SIMCE (Chilean National Physical Education
Survey), carried out by the Chilean Ministry of Edu-
cation (MINEDUC)". After applying quality criteria,
data from 8,360 individuals were excluded and the fi-
nal simple size considered for the present analyses was
n=21,385 (10,526 boys and 10,859 girls; Figure 1).
The test was approved by the Chilean Law of Sport
19,712, article 5. Written informed consent was requi-
red from every school prior to testing by MINEDUC.
Each school was instructed to inform parents and stu-
dents with a standardized script about the nature and
importance of the tests, the assessment date and time,
and how to prepare for the test*. Students with tempo-
rary illness or injury, special needs, physical disabi-
lities or chronic illness were exempt to take the test.
The study authors entered a written data use agreement
with MINEDUC fulfilling all ethical safeguards'®.

Anthropometric measurements

Body weight and height were assessed with the sub-
jects in their underwear in accordance with validated
protocols’. Body weight was measured to the nearest
0.1 kg using a Tanita SC-330, (Tanita corp, Japan).
Height was estimated with an aluminum stadiometer
(Seca 713 model, Postfach, Germany) to the nearest
1 mm. BMI Values were calculated as the body wei-
ght divided by the squared height (kg/m?). The BMI
variable was categorized into thinness, normalweight,
overweight and obese according to Cole et al. indica-
tions'® 17,

Fig. 1.— Flowchart of the study subjects from the beginning of
data collection through to the end of analyses.

Asociacion entre los hdbitos dietéticos y
la presencia de sobrepeso/obesidad en una
muestra de 21.385 adolescentes chilenos

Nutr Hosp. 2015;31(5):2088-2094

2089



Table I
Anthropometric characteristics of the participants,
considering the whole sample and categorized by gender

Variable All (n=21.385) Boys (n=10.526) Girls (n=10.859) P
Age (years old) 14+1 14+£1 14+£1 -
Weight (kg) 58.87 £12.08 60.30 £12.71 57.49+11.26 <0,001
Heigh (cm) 160.85 +7.74 164.58 +7.59 157.22 £5.97 <0,001
BMI (kg/m?) 22.71 +4.16 22.19 +4.11 23.22 +4.16 <0,001
Waist circumference 73.55 £9.95 74.76 £10.05 72.37 £9.70 <0,001

BMI: Body Mass Index

Food intake habits

Information about dietary habits of the partici-
pants was collected through validated questionnaires.
Answers options were classified in three categories:
“from O to 2 days a week”; “from 3 to 6 days a week”
and “7 days a week”, for meal frequency questionnai-
re; and in ““1 or none days per week”; “between 2 and 5
days per week” and “6 or 7 days per week”, in the test
of food group frequency of consumption.

Truancy

Truancy was also analyzed in the study. This varia-
ble was categorized as dichotomous in order to per-
form the corresponding statistical analysis. Truancy
assessed the number of days each student skipped
along the scholar year, and was categorized as: skip 5
days or less or skip more than 5 days a year.

Statistical analyses

Descriptive statistics with means and standard de-
viation or frequencies and percentages depending on
the nature of the variables were performed. Associa-
tion between variables was analyzed using chi-squared
test. Multiple regression analysis models were fitted
to examine the potential relationships and associations
between dietary habits and BMI values. Additionally,
a logistic regression model was carried out in order
to analyze the association between dietary habits and
truancy. In every regression model age and gender
were included as confounder factors. Statistical analy-
ses were performed via the SPSS 21 software for Win-
dows (SPSS Inc, Chicago, IL) and the significance
was set at an alpha level of 0.05.

Results

Table I shows the mean values of the principal an-
thropometric characteristics of the participants. Con-

sidering the whole sample mean age was 14+1 years
old, the same that when considering boys and girls
separately. Regarding body weight, the mean value
was 58.87+12.08 kg, higher within boys, than wi-
thin girls (p<0,001). A similar trend was observed for
height, also higher in the boys group (p<0,001). The
mean value for height considering the whole sample
was 160.85+7.74 cm. Contrariwise, BMI was higher
for the girls group (23.22+4.16 kg/m? vs. 22.19+4.11
kg/m?; p<0,001), and the BMI mean value altogether
was 22.71+4.16 kg/m? Finally, the mean data of waist
circumference was 73.55+9.95 cm considering the en-
tire simple, 74.76+10.05 cm for boys and 72.37+9.70
cm for girls, (p<0,001).

As shown in table II, is common among children in
thinness and normalweight situations to have breakfast
every day (69.3% and 62.0%, respectively). However,
these rates decrease in overweight and obese subjects,
among which only a half have this meal all the days in
a week (56.3% and 51.8%, respectively). Contrariwi-
se, this two categories skip breakfast quite often, given
that more than a 20% have breakfast twice or less a
week (p<0,001). Lunch is the main meal of the day and
this is represented in the data since most of the subjects
in every category have it every day (around an 80%)
and less than a 5% of the participants have this meal
twice or less a week. It is also elevate the frequency of
having a snack in the afternoon in the four BMI groups
(76.6% among thin subjects; 73.9% among normal
weight; 71.3% among overweight and 70.3% among
obese subjects; p<0,001). However, more than half in-
dividuals of all categories do not have dinner most of
the days. The percentage of adolescents that have this
meal every night changes inversely to the BMI values,
being 30.8% in the thinness group; 24.7% in the nor-
mal weight group; 17.8% among overweight subjects
and 16.3% among the obese (p<0,001).

When considering the whole sample, the table
shows that it is common in Chilean adolescent to
have lunch every day (81.0%) and also to have a
snack in the afternoon (72.9%). However, only a
half of the population has breakfast the whole week
(59.5%) and less than a quarter have dinner every
day (22.0%).
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Number of participants in meal frequency categories stratified by the occurrence of thinness,

Table II

normal-weight, overweight and obesity

Thinness Normal weight  Overweight Obesity All p
Breakfast
0 to 2 days/week 14.5% 17.5% 21.3% 26.3% 19.4% p<0.001
3 to 6 days/week 16.2% 20.5% 22.4% 21.9% 21.1%
7 days/week 69.3% 62.0% 56.3% 51.8% 59.5%
Lunch
0 to 2 days/week 2.1% 3.0% 4.1% 4.3% 3.5% p<0.001
3 to 6 days/week 11.9% 14.8% 16.4% 18.6% 15.6%
7 days/week 85.9% 82.2% 79.5% 77.0% 81.0%
Snack
0 to 2 days/week 5.4% 5.8% 6.6% 7.3% 6.2% p<0.001
3 to 6 days/week 18.0% 20.3% 22.1% 22.4% 21.0%
7 days/week 76.6% 73.9% 71.3% 70.3% 72.9%
Dinner
0 to 2 days/week 43.1% 52.8% 63.5% 67.4% 57.2% p<0.001
3 to 6 days/week 26.1% 22.5% 18.8% 16.3% 20.8%
7 days/week 30.8% 24.7% 17.8% 16.3% 22.0%

On the other hand, table III presents data concer-
ning the frequency of consuming different food groups
(dairy’s, fruits, vegetables, meats, legumes, fast food,
sweets and fizzy drinks) among subjects allocated in
each BMI stratum. A third of the sample (33.9%) con-
sumes dairy products nearly every day (6 to 7 days
a week). This percentage is lightly higher for the un-
derweight (36.9%) and the normal weight (36.2%)
groups, whereas the obese subjects are the ones with
the lowest rate of dairy products intake (27.2%). Con-
cerning fruits the majority of subjects (around the 60%)
of every group are situated within the 2 to 5 days/week
range of consumption. The obesity and thinness BMI
groups are the ones with the highest number of indi-
viduals consuming fruits every day (24.1% y 24.0%,
respectively). With respect to vegetables, having them
only once a week or never is the less frequent option
(minus than the 10% in every groups) whereas the
90% of remaining sample is allocated between the “2
to 5” and the “6 to 7~ days per week categories of in-
take. Contrariwise, a half of the participants (50.2%)
have legumes once or never a week. The thinness and
normal weight are the groups showing a higher con-
sumption of this food: 51.7% and 47.0% have legumes
2 to 5 days a week. Additionally, participants were as-
ked about their intake of meat. Approximately the 65%
of the participants in every BMI group consumed this
food between 2 and 5 days/week. Finally, information
about fast food, sweets and fizzy drinks consumption
was also collected. A minimum percentage of subjects
have this junk food every day (less than the 4.5% in

every groups). The majority of people had this kind
of food once a week or never (55.6% within the thin-
ness group; 57.4% within the normal weight group;
61.5% within the overweight group and 63.3% within
the obese group). This trend changes with regard to
sweets. A half of all participants consume sweets be-
tween 2 and 5 days a week. The percentage of people
having this product every day is 15.0%, 15.2%, 15.3%
and 11.3% within thin, normal-, overweight and obe-
se subjects, respectively. The last item included in the
poll was fizzy drinks, which intake is quite usual wi-
thin the studied population. The highest consumption
was found for the obese group (48.8% of the indivi-
duals have them 2 to 5 days a week).

If the complete sample is considered for evaluating
the frequency of intake of each food group, it can be
set that vegetables was the most consumed one, with a
44.7% of the participants having it every day a week,
followed by fizzy drinks (42.9% have them every day).
About a half of the population have dairy’s, legumes
and sweets from 2 to 5 days a week. Fruits are consu-
med from 2 to 5 times a week by a 59.9% of the sam-
ple and the 64.2% have meat with the same frequency.
Fast food represents less the consumed food since only
a 4.1% of the individuals have it every day.

Other interesting datum were obtained after re-
gression analyses evidencing that having breakfast
was inversely associated with BMI (B=-0,103+0,040;
p<0,001), adjusted for gender. The same associa-
tion with BMI was found for dinner (-0,889+0,078;
p<0,001) and also having a snack in the afternoon
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la presencia de sobrepeso/obesidad en una
muestra de 21.385 adolescentes chilenos

Nutr Hosp. 2015;31(5):2088-2094 2091



Number of participants in meal frequency categories stratified by the occurrence of thinness,

Table III

normal-weight, overweight and obesity

Thinness Normal weight  Overweight Obesity All p
Dairy products
0 to 1 days/week 13.6% 15.1% 17.6% 19.3% 16.2%
2 to 5 days/week 49.5% 48.7% 51.1% 53.6% 49.9% p<0,001
6 to 7 days/week 36.9% 36.2% 31.3% 27.2% 33.9%
Fruits
0 to 1 days/week 18.6% 16.5% 16.2% 15.8% 16.4%
2 to 5 days/week 57.4% 59.8% 60.2% 60.0% 59.9% p>0.05
6 to 7 days/week 24.0% 23.7% 23.6% 24.1% 23.7%
Vegetables
0 to 1 days/week 9.9% 9.7% 8.4% 9.1% 9.3%
2 to 5 days/week 47.9% 46.3% 45.5% 45.5% 46.0% p>0.05
6 to 7 days/week 42.2% 44.0% 46.1% 45.4% 44.7%
Meat
0 to 1 days/week 10.5% 11.9% 12.0% 12.8% 12.0%
2 to 5 days/week 65.3% 64.0% 64.4% 64.5% 64.2% p>0.05
6 to 7 days/week 24.2% 24.2% 23.6% 22.7% 23.9%
Legums
0 to 1 days/week 45.0% 49.4% 51.5% 52.2% 50.2%
2 to 5 days/week 51.7% 47.0% 45.1% 44.8% 46.3% p>0.05
6 to 7 days/week 3.3% 3.5% 3.4% 3.0% 3.4%
Fast food
0 to 1 days/week 55.6% 57.4% 61.5% 63.3% 59.1%
2 to 5 days/week 40.8% 38.2% 34.9% 33.1% 36.8% p<0,001
6 to 7 days/week 3.6% 4.4% 3.7% 3.6% 4.1%
Sweets
0 to 1 days/week 31.0% 32.4% 34.5% 38.3% 33.6%
2 to 5 days/week 54.0% 52.4% 53.1% 50.4% 52.4% p<0,001
6 to 7 days/week 15.0% 15.2% 12.3% 11.3% 14.0%
Fizzy drinks
0 to 1 days/week 9.2% 10.3% 12.2% 13.6% 11.2%
2 to 5 days/week 46.2% 45.1% 46.6% 48.8% 45.9% p<0,001
6 to 7 days/week 44.5% 44.6% 41.2% 37.7% 42.9%

shows this negative association with BMI (B=-
0,115+0,018; p<0,001), irrespective of confounding

factors.

Finally, the relationships between dietary habits

days a week and to 13.0% in subjects having breakfast

daily.

Discussion

and truancy were analyzed and it was notice that ha-
ving breakfast was associated with less truancy (B=-
0,251+0,050; p<0,001). As shown in figure 2, truancy
changed inversely to breakfast frequency from 17.2%
among subject having breakfast twice o less a week,
to 15.6% among the ones having breakfast from 3 to 6

The aim of the present analysis was to determine
dietary habits potentially associated with the presence
of overweight and/or obesity among Chilean students
of fourteen years old.
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Fig. 2.— Number of participants skipping more than 5 days a
year depending on the frequency of having breakfast (<2 days/
week; 3-6 days/week; daily).

Obesity has become a major public health problem
due to the high number of people suffering it and be-
cause of the diversity of metabolic complications that it
entails. Dietary habits have been evidenced as one of the
main factors implicated in the onset and development of
this disease'®. Interestingly, it has been also evidenced
that strategies focusing on improving food intake habits
lead to important improvements in excessive body wei-
ght control and/or prevention', although there are also
some studies that do not evidenced that effectiveness®.
Thus, more work is need in order to clarify the key fac-
tors concerning the dietary cornerstone of the obesity
intricate. With that purpose dietary habits and BMI data
about 21,385 students obtained from the Ministry of
Education of Chile were analyzed.

The first evaluated aspect was meal frequency. Re-
garding this aspect, not much literature is available
but in general, a higher frequency has been associated
with a better maintenance of body weight and greater
reductions when following weight loss treatments?'.
This has been explained to be due, mainly, to the in-
creased satiety sensation®. In this sense, in the present
study participants were asked about how often on a
week they have breakfast, lunch, a snack in the after-
noon and dinner. The higher percentages of having
these meals every day a week were found for indivi-
duals allocated within the thinness and normalweight
groups. Therefore, these results are in agreement with
the established idea that having various meals a day
helps to control body weight®. Moreover, to have
breakfast, dinner and a snack in the afternoon were
separately and inversely associated with BMI, reinfor-
cing this hypothesis. Interestingly, we have found that
having breakfast is associated with less truancy, which
represents one of the most important factors regarding
school performance and academic success. This result
is in accordance with previous literature displaying
breakfast as the most important meal, for every age

population, but especially for children and adolescents
at growing age?.

Then, the frequency of consumption for each food
group was also asked within the poll. The groups in-
cluded were dairy products, fruits, vegetables, meats,
legumes, fast food, sweets and fizzy drinks. Recent
investigations regarding nutrition and body weight
control have focused on macronutrient composition
of the diet, instead of only in calorie restriction, as
traditionally?. In this sense, new data have eviden-
ce that specific macronutrient distribution may con-
fer additional benefits for body weight and adiposity
indicators management®. Vegetables were the most
consumed food, since a half of the participants have
them every day a week, followed by dairy products.
Nevertheless, this cannot be considered an indicator of
“healthy habits” for the studied population since accor-
ding to recommendations most of them and not only
a half should have these kind of product every day?.
When analyzing fruit consumption, only a quarter of
the subject have them every day and the majority of
participants in every BMI groups have them between
2 and 5 days a week, again not achieving recommen-
dations®. The data revealed that the intake of fruits
and vegetables was higher among obese subjects than
among other BMI categories. This can be explained
by the fact that these individuals usually have elevate
amounts of every food groups, and does not necessa-
rily represent a healthy behavior. It is also surprising
that obese people showed the lowest consumption of
junk food. In this sense, it can be probably a confusing
data given that due to social “pressures” it is not well
considered to admit to consume this kind of food when
suffering excessive body weight. Other interesting
data is the elevate consumption of fizzy drinks. Nearly
a half of the participants have them daily. This is in
accordance with other studies in Chilean population,
which revealed that these drinks are included within
the habitual diet in all-age stratus?’.

The study has some limitations since the obtained
information is self-reported. Some items, such as
fish consumption, are missed from the test and also
the answers categorization may be a confusing factor
of the results. In turn, including more detailed items
would contribute to obtain more precise information,
for example, specifying “whole”, “skimmed” or “se-
mi-skimmed” dairy products. Moreover, using fre-
quency questionnaires instead of weighted dietary
records do not allow to get macro and micronutrient
information. Nevertheless, this study enrolled a huge
sample of nearly 22,000 people, which is nationally re-
presentative, since participants belong to 600 different
schools from all along the country.

Conclusions

This study shows the main dietary habits of a lar-
ge and nationally representative sample of Chilean
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adolescents. The results indicate that most of them
have lunch and a snack in the afternoon every day, but
breakfast and dinner are less frequent. Chilean adoles-
cents showed an elevate consumption of fizzy drinks
and it has been showed an interesting inverse associa-
tion between having breakfast and truancy. Nutritional
education strategies must be implemented for Chilean
students considering the close relationship between
dietary habits, BMI and truancy.
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Resumen

Objetivos: Valorar si el hipotiroidismo subclinico pue-
de comportarse como un factor de riesgo cardiovascu-
lar o un modificador del mismo, identificando variables
epidemioldgicas y riesgo cardiovascular estimado en una
muestra de sujetos diagnosticados en la provincia de Al-
bacete.

Meétodo: Estudio observacional, descriptivo y trans-
versal realizado en Albacete durante la primera quince-
na de enero de 2012 en pacientes de ambos géneros con
hipotiroidismo subclinico. Se analizaron las siguientes
variables: glucemia basal, colesterol total, colesterol
HDL, colesterol LDL, triglicéridos, TSH, T4, peso, talla,
L.M.C., tension arterial, antecedentes de patologia car-
diovascular, factores de riesgo cardiovascular y riesgo
cardiovascular estimado.

Resultados: Se obtuvieron 326 pacientes, con predomi-
nio femenino (79,2 %), menores de 65 aifos en el 78%
y sin factores de riesgo cardiovascular en el 48,61%.
La prevalencia de los factores de riesgo cardiovascular
identificados fué: tabaquismo (33,2%), diabetes melli-
tus (24,9 %), hipertension arterial (23,4%), alteraciones
lipidicas (28,9%) y fibrilacion auricular (4,9 %). No se
encontro asociacion entre hipotiroidismo subclinico y la
mayoria de los parametros del perfil lipidico que condi-
cionan un perfil pro-aterogénico, salvo con la hipertrigli-
ceridemia. Asimismo, tampoco se constaté asociacién con
riesgo cardiovascular aumentado.

Conclusiones: El perfil del paciente con hipotiroidismo
subclinico es una mujer de mediana edad sin factores de
riesgo cardiovascular en la mitad de casos. Se ha encon-
trado relacion entre hipotiroidismo subclinico e hiper-
trigliceridemia, pero no con el resto de parametros del
perfil lipidico, otros factores de riesgo cardiovascular o
con aumento de dicho riesgo. Sin embargo, un 25% de
diabéticos y un 22% de no diabéticos estan en situacion
de riesgo cardiovascular moderado-alto.
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SUBCLINICAL HYPOTHYROIDISM
AND CARDIOVASCULAR RISK.

Abstract

Objective: To assess whether subclinical hypothyroi-
dism can behave as a cardiovascular risk factor or a mo-
difier thereof, identifying epidemiological variables and
estimated in a sample of patients diagnosed in the provin-
ce of Albacete (Spain) cardiovascular risk.

Methodology: Observational, descriptive study was
carried out in Albacete during the first half of January
2012 in patients of both genders with subclinical hypo-
thyroidism. The following variables were analyzed: Fas-
ting glucose , total cholesterol , HDL cholesterol, LDL
cholesterol , triglycerides , TSH , T4 , weight, height,
Body Mass Index , blood pressure, a history of cardiovas-
cular disease , cardiovascular risk factors and estimated
cardiovascular risk.

Results: 326 patients younger than 65 years at 78 %
without cardiovascular risk factors in 48.61 %, with fe-
male predominance (79.2 %). The prevalence of cardio-
vascular risk factors was identified: smoking (33.2 %),
diabetes mellitus (24.9%), hypertension (23.4 %), lipid
abnormalities (28.9%) and atrial fibrillation (4,9%).
No association between subclinical hypothyroidism and
most lipid profile parameters that determine a pro- athe-
rogenic profile, except with hypertriglyceridemia was
found. Likewise, neither association with increased car-
diovascular risk was found.

Discussion: The profile of patients with subclinical
hypothyroidism is a middle-aged woman with no cardio-
vascular risk factors in half of cases. It has been found
relationship between subclinical hypothyroidism and
hypertriglyceridemia, but not with the other parameters
of lipid profile, other cardiovascular risk factors or with
increased risk. However, 25% of diabetics and 22% of
non-diabetics are at moderate to high cardiovascular
risk.

(Nutr Hosp. 2015;31:2095-2102)
DOI:10.3305/nh.2015.31.5.8740

Keywords: Subclinical hypothyroidism. Cardiovascular
risk. Cardiovascular disease risk factors.

2095



Abreviaturas:

TSH: Hormona estimulante del tiroides.
TA: Tension arterial

IMC: Indice de masa corporal.

HDL.: High-density lipoprotein.

LDL: Low-density lipoprotein.

Introduccion

El hipotiroidismo subclinico se define por cifras de
TSH (hormona estimulante del tiroides) elevadas con
niveles de hormonas tiroideas séricas normales. Tiene
una prevalencia variable en la poblacion general (3,4-
10%), que aumenta en torno a la 3*-6* décadas de la vida
y es una entidad que suscita multiples controversias.

El mismo término hipotiroidismo subclinico sugiere
la ausencia de signos y sintomas, pero probablemente
no se trate de una entidad sin manifestaciones clinicas
o analiticas y puede tener relacién con determinados
factores de riesgo cardiovascular o potenciar a los mis-
mos. Este hecho es interesante, ya que las enfermedades
cardiovasculares constituyen una importante causa de
morbimortalidad, representando el 43% de las muertes
en varones de cualquier edad y el 55% en mujeres, sien-
do la causa principal de ingreso hospitalario en nuestro
entorno !, mayoritariamente por cardiopatia isquémica.
Aunque en los tltimos afios la mortalidad por estas en-
fermedades ha ido descendiendo con la implementacion
de medidas terapéuticas y preventivas, se ha incremen-
tado la morbilidad derivada de las mismas.

Por dicha tedrica relacion con enfermedades cardio-
vasculares, podria existir beneficio en realizar un criba-
do de hipotiroidismo subclinico en determinados suje-
tos, ante la posibilidad de que un eventual tratamiento
o seguimiento pudiera ser beneficioso en términos de
prevencion o tratamiento. Sin embargo, atribuir el rol
de enfermo a un determinado sujeto y los costes econo-
micos en que puede derivar la generalizacién de dicha
actitud hacen que debamos ser conservadores y cuestio-
narnos en que sujetos existe un mayor beneficio.

Objetivos

— Valorar si el hipotiroidismo subclinico puede com-
portarse como un factor modificador del riesgo
cardiovascular o un factor de riesgo cardiovascular
aislado.

— Identificar los factores de riesgo cardiovascular
y determinar el riesgo cardiovascular en nuestra
muestra de sujetos con hipotiroidismo subclinico.

— Establecer si existe asociacion entre el hipotiroi-
dismo subclinico y pardmetros que pueden condi-
cionar un mayor riesgo cardiovascular.

— Conocer las variables demogrdficas y el perfil del
paciente afecto de hipotiroidismo subclinico, de
cara a nuestra practica clinica.

— En caso de que el hipotiroidismo subclinico se pu-
diese considerar un factor de riesgo cardiovascular
independiente o condicionar un mayor riesgo de
eventos de dicho tipo, intentar establecer pautas de
actuacion aplicables en nuestra practica diaria.

Métodos

Se realiz6 un estudio transversal y descriptivo en po-
blacién de ambos géneros de la provincia de Albacete
utilizando la base de datos del Servicio de Andlisis Cli-
nicos del Complejo Hospitalario Universitario de Alba-
cete para seleccionar pacientes con cifras de hormonas
tiroideas en rango de hipotiroidismo subclinico (TSH
>4.2 yU/ml y T4 libre 0,80-1,90 ng/dl, segin nuestro
laboratorio) determinadas en los primeros quince dias
del mes de enero de 2012.

Se incluyeron pacientes con edad mayor o igual a
14 afios a los que, por indicacion de sus médicos de re-
ferencia, se les realizd una analitica en nuestro centro
dicho periodo y cumplian criterios de hipotiroidismo
subclinico.

Se excluyd poblacion pedidtrica, fallecidos en el mo-
mento del andlisis de datos y a los que no constaban en
nuestra historia clinica digital de Atencién Primaria, con
identidad dudosa o historias clinicas incompletas.

Calculando un tamafio muestral para una poblacién
aproximada de 400.000 habitantes, con un margen de
error del 5%, un nivel de confianza del 95% y de he-
terogeneicidad del 50%, se obtuvieron finalmente 326
pacientes.

Utilizando la base de datos mencionada, se recogie-
ron los siguientes pardmetros analiticos: glucemia basal,
colesterol total, fraccion HDL de colesterol, fraccion
LDL de colesterol, triglicéridos, TSH, T4 (Tabla I).

Posteriormente, utilizando la historia clinica digital
de Atencion Primaria, se extrajeron los siguientes datos
de exploracion fisica: peso, talla, IMC y cifras de ten-
sion arterial sistélica y diastdlica (Tabla I) y anteceden-
tes personales (antecedentes de patologia cardiovascu-
lar y factores de riesgo cardiovascular documentados).

Con todo ello, se estim6 en un paso posterior el riesgo
cardiovascular mediante el método Framimgham, que
estima el riesgo individual de un evento coronario a
10 afios.

El andlisis de los resultados obtenidos se ha realizado
empleando el programa IBM SPSS Statistics v. 19.

Resultados (Tabla IT y III):

En el periodo descrito se realizaron 894 determina-
ciones analiticas que inclufan TSH y los demds pard-
metros analizados, 354 pacientes cumplieron criterios
de hipotiroidismo subclinico, obteniendo 326 sujetos
finales.

Perfil del paciente con hipotiroidismo subclinico en
nuestra muestra
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Tabla I
Variables estudiadas y valores considerados normales y patologicos en nuestro estudio.

Rangos de edad

< 65 afios
> 65 afios

Tension Arterial

Cifras normales: < 140/90 mm Hg
Cifras elevadas: > 140/90 mm Hg

Indice de Masa Corporal

- Normal: < 0 =a 25 kg/ m*
- Sobrepeso: Entre 25-29 kg/ m>.
- Obesos: >0 =a 30 kg/ m*.

Glucemia basal

- Normal hasta 110 mg/dl.
- Glucemia basal alterada: 110-125 mg/dl.
- Diabetes mellitus: >0 = a 126 mg/dl.

¢ Colesterol:

- Normal: Hasta 249 mg/dl.
- Patolégico: > 250 mg/ dl.

e LDL-colesterol:

- Normal: Hasta 129 mg/ dl.
- Patoldgico: >0 = 130 mg/ dl.

e HDL- colesterol:

e Deseables cifras superiores a 35 mg/dl en hombres
y 40 mg/dl en mujeres.

* Triglicéridos:

- Normal: Hasta 199 mg/ dl
- Patoldgico: > o = 200 mg/dl.

* Antecedentes personales: Tabaquismo, diabetes mellitus,
hipertension arterial, alteraciones lipidicas, obesidad, fibrilacién
auricular y eventos cardiovasculares previos: infarto agudo de
miocardio, accidente cerebrovascular, cardiopatia isquémica,

Existencia o ausencia

arteriopatia periférica y trombosis venosa profunda.

* Cifras en pacientes con diabetes mellitus, infarto agudo de

miocardio previo o cardiopatia.

¢ Colesterol:

- Normal: Hasta 199 mg/dl.

- Patolégico: > 200 mg/dl.

o Triglicéridos:

- Normal: Hasta 149 mg/dl.

- Patolégico: > o = 150 mg/dl.
e LDL- colesterol:

- Normal hasta 99 mg/dl.

- Patoldgico: > 100 mg/dL.

e Riesgo cardiovascular segin Framimgham

- Leve: < 10 %.
- Moderado: 10-20%.
- Severo: > 20%.

Se trata de una entidad con claro predominio femeni-
no (79,2%), con edad menor de 65 afios en el 78% de los
casos, perfil lipidico normal, no fumadora y con riesgo
cardiovascular bajo.

Datos de exploracion fisica y analitica

Se trata de pacientes con tendencia al sobrepeso, con
un L.M.C. medio de 26,73 kg/m>.

Las cifras medias para el resto de pardmetros ana-
lizados fueron: tension arterial: 122,42/ 73,8 mmHg,
glucemia basal: 91,32 mg/dl, colesterol: 196,18 mg/dl,
HDL-colesterol: 60,98 mg/dl, LDL-colesterol: 113,09
mg/dl, triglicéridos: 114,85 mg/dl, TSH: 6,68 uU/ml,
T4 libre: 1,13 ng/dl.

No se encontré relacion entre la elevacién de TSH
y la mayorfa de los factores de riesgo cardiovascular
analizados, salvo con niveles elevados de triglicéridos
(p=0,0004), no encontrandose relacién con otros pard-
metros que condicionan un perfil lipidico desfavorable.

Factores de riesgo cardiovascular en la muestra
estudiada

Encontramos una prevalencia de tabaquismo del
33,2%, sin otros factores de riesgo cardiovascular en
el 48,61% de los sujetos.

La prevalencia de los factores de riesgo cardio-
vascular identificados fue: diabetes mellitus en el
24.8%; hipertension arterial en el 23,3%; alteracio-
nes lipidicas en el 28,3%, obesidad en el 17,7% y
fibrilacion auricular en el 4,9 %.

El 95,38% de los sujetos no tenian eventos cardio-
vasculares previos.

Riesgo cardiovascular estimado

El riesgo cardiovascular medio estimado por Fra-
mimgham fue del 6,52%, presentando el 78 % de
los sujetos riesgo cardiovascular leve, un 17,1% mo-
derado y el 5% riesgo severo. De hecho, no se ha
encontrado relacién estadisticamente significativa

Hipotiroidismo subclinico
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Tabla IT
Pardmetros generales de los pacientes estudiados.

N Minimo Mdximo Media Desv. Estd.
Edad 322 14 91 49.70 18.892
Peso 322 40 135 70.54 14.574
Talla 322 1.41 1.90 1.6250 .08453
Indice de Masa Corporal 322 12 46 26.73 5.488
Tension Arterial Sistdlica 322 90 194 122.42 15.599
Tension Arterial Diastdlica 322 30 110 73.80 10.852
Glucemia basal 322 56 310 91.32 26.372
Colesterol total 322 94 343 196.18 40.171
HDL colesterol 322 22 114 60.98 14.326
LDL colesterol 322 40 232 113.09 34.063
Triglicéridos 322 25 1729 114.69 106.976
Tiroxina 322 .630 1.840 1.12978 176823
Framingham 322 2 33 6.52 6.436
°TSH 322 472 35 6.68 2.920
Tabla III
Resumen resultados de nuestro estudio
N %
Género Mujer 255 79,2%
Hombre 67 20,8%
Edad < oigual a 65 afios 251 78,0%
> 65 afos 71 22,0%
Indice de Masa Corporal Normal 146 45,3%
Sobrepeso 105 32,6%
Obesidad 71 22%
Glucemia basal Normal 284 88,2%
Alterada 10 3,1%
Diabetes Mellitus 28 8,7%
Colesterol Normal 256 79,5%
Patoldgico 66 20,5%
LDL-colesterol Normal 208 64, 6%
Patoldgico 114 35,4%
Triglicéridos Normal 292 90,7%
Patoldgico 30 9,3%
Tabaquismo No 215 66,8%
Si 107 33,2%
Factores de riesgo cardiovascular conocidos Nada 156 48,6%
DiabetesMellitus 80 24.8%
Hipertension arterial 75 23,3%
Alteraciones Lipidicas 91 28,3%
Obesidad 57 17,7%
Fibrilacion Auricular 16 4,9%
Enfermedad cardiovascular previa Ausencia 310 95.4%
Infarto agudo de Miocardio 6 1,8%
Accidente cerebrovascular 2 0,6%
Cardiopatia 1 0,3%
Arteriopatia periférica 2 0,6%
Trombosis venosa 4 1,2%
54 16,8%
Riesgo cardiovascular segin Framingham Leve 251 68%
Moderado 55 17,1%
Severo 16 5%
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entre aumento de TSH y un mayor riesgo cardiovas-
cular (p=0,5659).

Discusiéon

La definicién de hipotiroidismo subclinico asocia
la ausencia de sintomas, pero no necesariamente la de
manifestaciones analiticas o funcionales, que hacen
cuestionarse si no es mds que el resultado de técnicas
analiticas muy sensibles para la determinacion de TSH
o ademds conlleva sintomatologfa leve o inespecifica,
alteraciones analiticas o en la exploracion fisica que
pueden desembocar en otras enfermedades mds impor-
tantes (alteraciones del perfil lipidico, anomalias en la
funcion endotelial, aumento de la tension arterial dias-
tdlica, etc.).

Suscita también controversia el limite superior de
normalidad de TSH**. Existen diversas tendencias: uti-
lizar limites entre 4,5-5 mU/I, consideran el limite su-
perior en 2,5 mU/I%, establecer el rango de normalidad
entre 0,3-3,63 mU/1.°y adecuar el rango de TSH para
el diagnostico en funcidén de la edad’. Parece razonable
hacer seguimiento de pacientes con TSH de 3-5 mU/I,
especialmente con anticuerpos antitiroideos positivos ®.
En cuanto a la determinacion de TSH, estd justificado
hacer un “cribado dirigido” de patologia tiroidea, limi-
tado a poblacion de alto riesgo (antecedentes de patolo-
gfa tiroidea, radiacion de cuello o hipdfisis, tratamien-
to con farmacos que afectan a la funcion del tiroides,
cribado prenatal, infertilidad no justificada, sindrome
de Turner, sindrome de Down, etc.). Sin embargo, los
grandes grupos de expertos no se ponen de acuerdo en
cuanto al cribado en otras circunstancias (Tabla IV)*12,

Sin embargo, una tedrica relacion del hipotiroidismo
subclinico con algunos factores de riesgo cardiovascu-
lar, asi como un incremento de la prevalencia de ambas
entidades con la edad hacen cuestionarse si estarfa jus-
tificado ampliar el cribado a pacientes con riesgo car-
diovascular aumentado.

Las enfermedades cardiovasculares son una causa
comun de morbimortalidad en poblacién adulta y tie-
nen factores de riesgo establecido identificables. Sin
embargo, no somos capaces de controlar o modificar

algunos factores de riesgo cardiovascular, lo que hace
pensar en otras condiciones asociadas que todavia no
hemos sido capaces de identificar y que tendrian su pa-
pel en estas enfermedades. En dicho sentido, hallar una
relacion con el hipotiroidismo subclinico podria ser de
utilidad.

Sin embargo, los datos que relacionan el hipotiroi-
dismo subclinico con enfermedad cardiovascular son
controvertidos, sobre todo por la heterogeneidad de los
estudios publicados. Algunos relacionan cifras de TSH
> 10 mU/l con un riesgo aumentado de enfermedad
coronaria (infarto agudo de miocardio, muerte de causa
coronaria, hospitalizacién por angina o revasculariza-
cién coronaria) en comparacion con sujetos eutiroi-
deos".

Otros estudios han relacionado hipotiroidismo sub-
clinico con insuficiencia cardfaca'®.

La relacién del hipotiroidismo subclinico el perfil
lipidico es variable!>'®. El hallazgo de un potencial
efecto pro-aterogénico en relacion con el incremento de
TSH podria justificar un cribado y tratamiento del hi-
potiroidismo subclinico, obteniéndose el mayor bene-
ficio en hipercolesterolemia establecida'>'®. Ello serfa
interesante como coadyuvante en situaciones en que no
se consigue un control lipidico con las terapias habitua-
les y en pacientes que precisan un control mds estricto.

En nuestro estudio hemos encontrado una relacion
con el incremento de los triglicéridos y, aunque el co-
lesterol total y LDL se elevan a mayor valor de TSH,
no hemos encontrado relacion estadisticamente signi-
ficativa. La trascendencia de dicho hallazgo es que la
hipertrigliceridemia, estd asociada de forma indepen-
diente con un aumento del riesgo cardiovascular y de
mortalidad en pacientes con coronariopatia conoci-
da'*?! o que podria justificar el tratamiento en algunos
de nuestros pacientes.

Por otro lado, una TSH elevada podria condicionar
un incremento relativo del riesgo de coronariopatia,
incluso con niveles bajos de colesterol sérico, cons-
tituyendo un indicador de riesgo cardiovascular, con
mayor riesgo de aterosclerosis y de infarto agudo de
miocardio®*?. Nuestra poblacién es joven y, a priori,
con un riesgo de eventos cardiovasculares menor que
los estudios mencionados, pero no hay que subestimar

Tabla IV
Recomendaciones de distintos organismos en relacion al cribado del hipotiroidismo

The American Academy of Family Physicians Determinacion periddica de hormonas tiroideas en mujeres ancianas.

(AAFP)

American College of Physicians (ACP)

Indicacion de screening en mujeres mayores de 50 afios podria estar
indicada.

The American Thyroid Association (ATA).
The American Association of Clinical
Endocrinologists (AACE)

Individualizar el screening en funcion de los factores de riesgo personales
(historia personal de enfermedad autoinmunes, radiacién cuello, etc) y
considerar medicién de TSH en pacientes mayores de 60 afios.

United States Preventive
Services Task Force

No recomienda el screening de rutina'¥!%3,
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por ello a un 5,7 % de pacientes con riesgo cardiovas-
cular elevado y un 24,8% de diabéticos.

Al comparar nuestros datos con los de estudios re-
cientes realizados en nuestro medio, obtendriamos los
siguientes resultados (Tabla V):

— La media de edad y las caracteristicas de género
de nuestros sujetos, con predominio femenino, es
similar a la de otros trabajos realizados con pa-
cientes en situacion de hipotiroidismo subclinico
en nuestro entorno %77,

— Obtendrfamos un menor porcentaje de hiperco-
lesterolemia que en otros trabajos realizados en
nuestra drea, tanto en pacientes con hipotiroidis-
mo subclinico como en poblacién general®?’.

— Asimismo, nuestros pacientes con hipotiroidismo
subclinico presentarian un menor riesgo cardio-
vascular obtenido que estudios similares?®*"25,
Hecho que podria estar relacionado con la dife-
rencia en los criterios de seleccion de pacientes
en el trabajo revisado?®.De hecho, nuestra muestra
podria tener un riesgo cardiovascular menor con-
dicionado por sus caracteristicas epidemioldgicas
basales.

— Sin embargo, por dichas caracteristicas llama la
atencién un mayor porcentaje de diabéticos en
nuestra muestra que en poblacién general y en
diagnosticados de hipotiroidismo subclinico®’.
Dicha situacién es relevante, ya que la diabetes
mellitus condiciona de por si un riesgo cardio-
vascular aumentado y una actuacion mds agresiva
de cara a adoptar medidas preventivas de eventos
cardiovasculares, considerdndose un equivalente
de enfermedad cardiovascular.

Por tanto, nuestro estudio serfa congruente en cuan-
to a predominio de género y edad con respecto a otros
trabajos realizados en pacientes con hipotiroidismo
subclinico, con menor prevalencia de hipercolestero-
lemia y menor riesgo cardiovascular que en trabajos

similares, aunque con mayor prevalencia de diabetes
mellitus.

En cuanto al tema del cribado de hipotiroidismo sub-
clinico, habrfa que mencionar que los sujetos con ma-
yor riesgo cardiovascular o con otros factores de riesgo
cardiovascular preexistentes podrian beneficiarse del
mismo y de un tratamiento con levotiroxina. De hecho,
el cribado de hipotiroidismo realizado cada 5 afios po-
dria ser eficaz en pacientes mayores de 35 afios, siendo
similar en términos de coste-efectividad a otras prac-
ticas preventivas aceptadas (cdncer de mama o hiper-
tension), radicando el beneficio del mismo en un trata-
miento temprano del hipotiroidismo y la disminucion
de eventos cardiovasculares adversos, encontrandose el
mayor beneficio en términos de coste- efectividad en
mujeres ancianas®.

Sin embargo, los datos que muestren una disminu-
cién de eventos cardiovasculares con dicho tratamiento
son limitados, pareciendo disminuir los eventos isqué-
micos coronarios, sin demostrarse beneficio en pacien-
tes mayores de 70 afios™.

Ahora bien, suponiendo que el hipotiroidismo sub-
clinico se relacionase con un mayor riesgo cardiovas-
cular o fuese un potenciador de factores de riesgo para
dichas enfermedades, surgiria la cuestion desde este
punto de vista de quienes se podrian beneficiar de su
cribado y un eventual tratamiento con levotiroxina.
Tomando como base el riesgo cardiovascular estimado
y la existencia de factores de riesgo para enfermedad
cardiovascular, existen datos que podrian justificar una
determinacion de TSH en los siguientes individuos, in-
dependientemente de las estrategias de cribado de pato-
logfa tiroidea establecidas: tabaquismo, diabetes melli-
tus, enfermedad renal crénica, dislipemias hereditarias,
colesterol plasmdtico 200-239 mg/dl, tension arterial
mayor o igual a 140 / 90 mmHg., enfermedad cardio-
vascular establecida, presencia de 2 o mds factores de
riesgo cardiovascular o una estimacidn de riesgo segin
el método Framimghan mayor al 20% y en sindrome
metabdlico establecido.

Tabla V
Comparacion de los resultados obtenidos en nuestro estudio con trabajos similares realizados
en la poblacion general y con hipotiroidismo subclinico

Nuestro estudio (n= 326,
hipotiroidismo subclinico)

Divison Garrote JA et al.'33
(n = 1322, poblacion general)

Frias et al.'* (n = 100,
hipotiroidismo suclinico)

< Edad media (afios) 49,7 52,8 46

TSH media (mU/1) 668 6,92

HTA (%) 23,4 41,2 23

DM (%) 249 11,4 13

Obesidad (%) 26,8 34,3 23
Hipercolesterolemia (%) 28,9 53,5 40

Fibrilacion auricular (%) 49 - 4

Riesgo cardiovascular Framingham 6,52 3
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En cuanto al tratamiento de esta entidad, diversos
grupos de consenso (American Thyroid Association,
American Association of Clinical Endocrinologists)
sugieren tratar con cifras superiores a 10 mU/ml basdn-
dose en una asociacion tedrica con la aterosclerosis, el
infarto de miocardio o una eventual progresién a una
forma clinica de hipotiroidismo. Hay pocos datos sobre
si tratar con cifras entre 4,5 y 10 mU/I reporta benefi-
cio, sin recomendarse el tratamiento de rutina, pero si
una monitorizacion de la TSH cada 6-12 meses*.No
obstante, las modificaciones en el perfil lipidico deri-
vadas del tratamiento pueden ser cardioprotectoras®®3!.
De hecho, algunos expertos sugieren que la presencia
de otros factores de riesgo cardiovascular es de por si
una razén para iniciar tratamiento con TSH < 10 mU/1.%
No obstante, serfan necesarios mds estudios para com-
probar el beneficio de dicho tratamiento y las cifras de
TSH con las que podria estar justificado.

Conclusiones

1°. El perfil del paciente con hipotiroidismo subclini-
co en nuestra poblacidn es una mujer de mediana edad
en la que se asocian factores de riesgo cardiovascular
en alrededor de la mitad de los casos estudiados.

2°. Al comparar nuestros resultados con estudios de
nuestro entorno realizados en sujetos con hipotiroidis-
mo subclinico, llama la atencién una menor prevalen-
cia de hipercolesterolemia, sin encontrarse relacion en-
tre elevacion de TSH y un perfil lipidico desfavorable,
salvo por una relacién con hipertrigliceridemia.

3°. No se ha encontrado relacion entre los niveles de
TSH y el riesgo cardiovascular estimado por el méto-
do Framingham, hallandose por lo general un riesgo
cardiovascular bajo, que podria estar condicionado por
las caracteristicas epidemioldgicas de los sujetos anali-
zados, aunque destaca una prevalencia de diabetes de
casi el 25% y que un 22 % de sujetos estdn en situacion
de riesgo cardiovascular moderado o alto.

5°. Hay datos que sugieren que podria estar justi-
ficado un cribado de hipotiroidismo subclinico y un
tratamiento sustitutivo con levotiroxina en sujetos con
riesgo cardiovascular aumentado (> 20% por Framin-
gham), sindrome metabdlico o ciertas condiciones (co-
lesterol plasmadtico 200-239 mg/dl, tension arterial ma-
yor o igual a 140 / 90 mmHg., dislipemias hereditarias,
presencia de 2 o mds factores de riesgo cardiovascular),
que podria actuar como adyuvante a las medidas de
prevencion cldsicas establecidas para enfermedad car-
diovascular, pero se hacen necesarios mds estudios para
comprobar el beneficio de dicha actitud y las cifras de
TSH que justificarfan el tratamiento con levotiroxina.
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Resumen

La hiperglucemia sin antecedentes previos de diabetes
mellitus (DM) se observa en un alto porcentaje en pacientes
de unidades de cuidado intensivo (UCI).

Objetivo: Determinar el comportamiento de cifras de
glucemia en pacientes no diabéticos con hiperglucemia me-
diante la administracion de 2 micronutrientes.

Metodologia: se realizé un ensayo clinico a 32 pacientes,
16 en el grupo a intervenir y 16 en el grupo control. Al grupo
intervenido se le administré desde su ingreso los micronu-
trientes vitamina D, en dosis de 1.000 unidades internacio-
nales (UI) y calcio en dosis de 1.000 mg cada 24 horas por
un periodo de 72 horas.

Resultados: no se observaron diferencias estadisticamen-
te significativas en la glucemia de ingreso entre los grupos
intervenidos y control (152,6 y 153,3 mg/dl respectivamente
(p= 0,922), sin embargo a las 72 horas el comportamiento
de las glucemias disminuy¢ significativamente en el grupo
intervenido comparado con el grupo control (98,41 y 141,66
mg/dl respectivamente p= < 0,000). Asi mismo, se evidencio
que la intervencion con vitamina D,y Calcio redujo el riesgo
(47%) de desarrollo del evento indeseado (glucemia > 100
mg/dl), mostrando que se deben tratar 2.29 pacientes para
disminuir el evento indeseable (NNT).

Conclusion: 1a utilizacion de los micronutrientes analiza-
dos en pacientes criticos sin diagndstico previo de diabetes
requiere de mas investigaciones que contemplen las limita-
ciones aqui planteadas. Dada la poca literatura encontra-
da de estudios similares, esta investigacion proporcionaria
otra alternativa en la disminucion de la hiperglucemia de
éstos pacientes.
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DOI:10.3305/nh.2015.31.5.8526
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THE ADMINISTRATION OF MICRONUTRIENTS
VITAMIN D, AND CALCIUM IN NONDIABETIC
PATIENTS WITH HYPERGLYCEMIA IN ADULT
INTENSIVE CARE UNIT

Abstract

Hyperglycemia without previous history of diabetes
mellitus (DM) is observed in a high percentage of pa-
tients in intensive care units (ICU).

Objective: To determine the behavior of glycemia in
nondiabetic patients with hyperglycemia by administe-
ring two micronutrients.

Methods: A clinical trial was conducted in 32 patients,
16 in the intervention group and 16 in the control group.
To the intervention group was given, since the admission,
the micronutrients vitamin D, in doses of 1.000 interna-
tional units (IU) and calcium in doses 1.000 mg every 24
hours, for a period of 72 hours.

Results: No significant differences were observed in
blood glucose income between the intervention and con-
trol groups (152,6 and 153,3 mg / dl, respectively p =
0,922), but after 72 hours the behavior of the glycemia
decreased significantly in the intervention group compa-
red to the control group (98,41 and 141,6 mg / dl respec-
tively p <0,000). It was also demonstrated that interven-
tion with vitamin D, and calcium reduced (47 %) the risk
of developing the undesirable event (glucose > 100 mg/
dl), showing that 2,29 patients should be treated to de-
crease an undesirable event (NNT).

Conclusion: The use of the analyzed micronutrients in
critically ill patients with no previous diagnosis of diabe-
tes requires more research that addresses te limitations
posed here. Due to the limited literature found about si-
milar studies, this investigation would provide another
alternative for reducing hyperglycemia in these patients.

(Nutr Hosp. 2015;31:2103-2108)
DOI:10.3305/nh.2015.31.5.8526
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Introduccion

La hiperglucemia de estrés es muy comtun y ocasio-
na altos costos de salud en el cuidado de pacientes hos-
pitalizados, ésta es definida como valores de glucemia
superiores a 140 mg/dl, sin presentar historia previa en
la admisién de DM estando presente en el 40% de los
pacientes en estado critico y en un 80% en pacientes
después de ser sometidos a cirugia cardiaca. El ries-
go de complicaciones hospitalarias relacionadas con
la severidad de la hiperglucemia se observa en mayor
proporcion en pacientes sin diabetes al ingreso que en
aquellos quienes ya estdn diagnosticados previamente'
En pacientes en estado critico en UCI se asocia con
mayor riesgo de morbilidad y mortalidad?.

La elevacion de la glucosa sanguinea en ausencia
de DM estd asociada con varios tipos de eventos ta-
les como quemaduras, trauma, infarto del miocardio,
y sépsis, €sta es conocida como hiperglucemia de es-
trés® la que a su vez induce resistencia a la insulina?;
la hipoglucemia es una complicacién que se puede ob-
servar en pacientes a quienes se les controla la cifra de
glucemia. A este respecto Bilotta et al observaron en su
estudio que los pacientes que desarrollaron hipogluce-
mia tuvieron mayor riesgo de mortalidad comparados
con los pacientes que no presentaban ésta condicion’.
Estudios in vivo e invitro, han proporcionado fuerte
evidencia de que la vitamina D juega un papel impor-
tante en el mantenimiento de la tolerancia a la glucosa
a través de efectos en la secrecion y sensibilidad a la
insulina®. A éste respecto, Moreira et al refieren que la
deficiencia de vitamina D estd positivamente asociada
con resistencia a la insulina y Diabetes Mellitus tipo
2, sin embargo recomiendan mds estudios para enten-
der ésta relacién’. La Vitamina D posee varias accio-
nes bioldgicas y moleculares aparte de su papel en la
homeostasis del calcio, estudios experimentales mues-
tran que la vitamina D modula la respuesta inmune y

la respuesta inflamatoria® La secrecién de insulina y
la sensibilidad dependen de la concentracion de calcio
intracelular, y la vitamina D se ha encontrado que re-
gula el flujo de calcio dentro de la célula’

Estudios de meta-andlisis sugieren que la deficien-
cia de vitamina D tiene una asociacién negativa en la
sobrevida de los individuos; es decir, la suplementa-
cién puede disminuir la mortalidad en general™

Este estudio pretende conocer el comportamiento de
dos micronutrientes como la vitamina D, y el calcio en
los niveles de glucemia de pacientes hiperglucémicos
no diabéticos con eventos criticos, buscando una alter-
nativa para éste grupo de poblacion.

Material y métodos

La presente investigacion corresponde a un ensayo
clinico, ejecutado en la UCI adultos del hospital Eras-
mo Medz de la Ciudad de Cicuta , la cual fue aproba-
da por el comité de ética de la institucion considerada
como investigacion con riesgo minimo basada en la
resolucion 8430 del 4 de Octubre de 1993, por la cual
se establecen las normas cientificas, técnicas y admi-
nistrativas para la investigacion en salud en Colombia,
asi como lo especificado en la declaracion de Helsins-
ki para investigacion en humanos'!

Poblacion

La poblacion estuvo conformada por 139 pacien-
tes que ingresaron a la UCI adultos en un periodo de
6 meses con diagndstico médico principal de trauma
(tiempo de ocurrencia del evento no mayor a 3 horas)
o sépsis (diagnostico médico establecido menor de 3
horas) que adicionalmente presentaran hiperglucemia
(glucemia > de 100 mg/dl) sin antecedente de DM.

TOTAL DE PACIENTES

EN UCI (n=139)

Y

Total de pacientes elegidos

Total de pacientes
que no cumplieron
criterios de inclusion

(n=67)

(por criterios de inclusion (n=72) )

Total de pacientes

Total de pacientes
que no cumplieron
criterios de
apareamiento (n=40)

seleccionado por apareamiento
(n=32)

J

Grupo intervenido
(n=16)

Grupo control
(n=16)

( )

)

Fig. 1.—Conformacion de los grupos en el
ensayo clinico.
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Muestra y conformacién de los grupos

La muestra se obtuvo de la poblacion seleccionada,
la que a su vez cumpli6 con los siguientes criterios de
inclusién: edad mayor de 18 afios, glucemia menor a
180 mg/dl (por protocolo institucional no se les ad-
ministrarfa insulina), cifras de calcio sérico menor de
10,5 mg/dl, cifras de fésforo sérico menor de 4,5 mg/
dl, autorizacion por parte de sus familiares mediante
un consentimiento informado para la participacién en
el estudio, pacientes sin diagndstico previo de hipoglu-
cemia, pacientes en manejo médico sin el uso de corti-
costeroides durante el tiempo de estudio, quedando la
muestra conformada por un total de 72 pacientes.

Una vez ingresado el individuo al grupo de inter-
vencidon se realizd la seleccidn del grupo control me-
diante el apareamiento de los pacientes con unos fac-
tores prondsticos similares a su homdlogo del grupo
de intervencion (edad, género, cifra de glucemia de
ingreso y grado de catabolismo) reduciendo el nimero
total de pacientes a 32 (16 en el grupo Intervenido y 16
en el grupo control).

El primer paciente en ser ingresado era nominado
como el paciente a intervenir. El emparejamiento (pa-
ciente control) se buscaba durante o posterior a la es-
tancia hospitalaria del primero. Si durante los 6 meses
no se lograba el apareamiento, el intervenido, a pesar
de cumplir con los criterios de inclusion, no era tenido
en cuenta para el desarrollo del estudio.

Intervencion

Con formulacién del médico de turno de la UCI, se
administraron los 2 micronutrientes a los pacientes del
grupo intervenido desde su ingreso al estudio, regis-
trando la hora para posteriormente seguir suministran-
dolos cada 24 horas. Cada paciente fue monitoreado
por un total de 72 horas; la cantidad de micronutrientes
administrados fue de 1000 UI de Vitamina D, por via
oral y 1 vial de gluconato de calcio (1.000 mg de cal-
cio), por via endovenosa cada 24 horas. La totalidad de
los micronutrientes utilizados en el periodo de estudio
para cada paciente intervenido fue de 3.000 UI de vit
D, y 3.000 mg de calcio. El grupo control se confor-
mo por apareamiento con los pacientes que ingresaron
al grupo intervenido y no se les administré ninguno
de los 2 micronutrientes. Las glucemias obtenidas se
denominaron como: glucemia de ingreso, glucemia a
las 24 horas, glucemia a las 48 y, glucemia a las 72 ho-
ras, as{ mismo a todos los pacientes de los dos grupos
estudiados se les suministré una cantidad de dextrosa
endovenosa equivalente a 150 g/dia de carbohidratos,
que corresponde a la cantidad de éste macronutriente
que se le administra a los pacientes en la UCI adultos
por protocolo institucional. Adicional, cada uno de los
pacientes fue valorado por la Nutricionista- Dietista
de la institucién utilizando un formato de Valoracion
Global Subjetiva (VGS) con el fin de evaluar su estado

nutricional. Durante el periodo de estudio los 16 pa-
cientes que conformaron cada uno de los grupos conti-
nuaron con el seguimiento correspondiente y posterior
andlisis; no hubo pérdida de éstos en el proceso lleva-
do a cabo.

A cada uno de los pacientes de los grupos analizados
se le realizé los siguientes exdmenes de laboratorio:

-Nitrégeno Ureico Urinario (NUU): Se determiné a
través de la cifra urinaria de drea en 24 horas, utilizan-
do los reactivos de laboratorios Wiener por el método
urea uv cinética AA. El grado de catabolismo se de-
termind utilizando las cifras de NUU de acuerdo con
los siguientes puntos de corte: < de 5 g/d (sin catabo-
lismo), entre 5 y 10 g/d (catabolismo leve), entre 10 y
15 g/d (catabolismo moderado), > 15 g/d (catabolismo
severo)'2.

-Glucemia: Esta se realizé central, debido a que se
ha reportado, que las glucemias capilares no son muy
exactas dado que tienden a sobreestimar las cifras sé-
ricas en pacientes en estado critico en unidad de cui-
dado intensivo'*!*. Para el andlisis de las glucemias se
utilizé glucemia enzimatica AA liquida de laboratorios
Wiener y un kit comercial basado en el mismo prin-
cipio.

- Calcemia: Se determind solo una vez y se utilizé el
método colorimétrico directo utilizando Arsenazo III
AA de laboratorios Wiener, procediendo de acuerdo
con las condiciones del fabricante. El punto de corte
para considerar el ingreso al estudio fue una cifra de
calcio < de 10,5 mg/dl.

- Fosfatemia: Se realizé solo una vez, utilizando re-
activos de fosfatemia de laboratorios Wiener. Se toméd
como criterio de inclusion una cifra < a 4,5 mg/dl.

Analisis estadistico

Se realiz6 una exploracién de las variables estudia-
das con el fin de observar su comportamiento, pos-
teriormente se llevé a cabo un andlisis descriptivo,
utilizando estadisticas T student para muestras inde-
pendientes. Finalmente, se calcul6 el Riesgo Relativo
(RR), la Reduccion Relativa de Riesgo (RRA), Reduc-
cién Absoluta de Riesgo (RRA) y el Nimero Necesa-
rio a Tratar (NNT). Se utiliz6 el paquete estadistico
Spss Version 20.

Resultados

Los grupos de intervenciéon (n=16) y de control
(n=16), presentaron una edad promedio de 42,8 y
44.37 afios (p=0,542), respectivamente. El promedio
de NUU fue de 14,42 g/d para el grupo intervenido y
14,69 g/d para el grupo control (p=0,906). Adicional-
mente, se obtuvo un grado de catabolismo moderado
o severo en el 87,5% de los pacientes intervenidos y
81,25% de los pacientes control corroborando que los
pacientes se encontraban en grado de catabolismo al-

Comportamiento de cifras de glucemia con
la administracién de los micronutrientes
vitamina D, y calcio...
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tamente representativo, asi{ mismo el diagndstico pre-
dominante fue trauma ocurriendo en el 75% de éstos.
La VGS mostro un estado nutricional clasificado como
bien nutrido en el 68,75% de los pacientes en cada uno
de los grupos; los demds datos se muestran en la ta-
blal.

Al comparar los promedios de glucemia al ingreso
entre el grupo de intervencién y el grupo control las
cuales correspondieron a 152,61 y 153,30 mg/ dI res-
pectivamente, no se encontraron diferencias estadisti-
camente significativas (p=0,922); sin embargo, para el
tercer dia el comportamiento de éstas en el grupo de
intervencion fue de 98,41 mg/dl y en el grupo control
de 141,66 mg/dl, mostrando diferencias significativas
(p<0,000). Los demds datos se muestran en la tabla II
y figura 2.

La tabla III, muestra que la intervencion con vitami-
na D,y Calcio reduce el riesgo de desarrollo del evento
indeseado (mantener la glucemia por encima de 100
mg/dl) en un 47%, mostrando que se deben tratar 2,29
pacientes para disminuir un evento indeseable (NNT).
Los demds datos se muestran en la tabla III.

Discusion

Este estudio analiz6 el comportamiento de los mi-
cronutrientes vitamina D, y el calcio sobre las cifras
séricas de glucemia mediante un ensayo clinico en
pacientes sin diagndstico previo de diabetes, quienes
presentaban hiperglucemia en una unidad de cuidado
intensivo; dado que la hiperglucemia en pacientes en
estado critico es considerada que actia como un pre-
dictor prondstico y marcador de morbimortalidad y su
control con insulina es un tema controvertido en la me-
dicina intensiva'®. El estado nutricional de los pacien-
tes estudiados, correspondié a una poblacion con mads
de la mitad de ellos clasificados segin VGS como bien

nutridos, cifra que se encuentra en contraposicién con
lo encontrado por Fontes et al y Moriana et al quienes
reportaron un 54% y 50% de malnutricién respectiva-
mente en pacientes en estado critico y hospitalizados
respectivamente'®'’. La diferencia en nuestro estudio
posiblemente obedece a la presencia de pacientes con
eventos criticos recientes (mdximo 3 horas) que por
el corto periodo de tiempo no ha impactado atn en el
estado nutricional. En lo relacionado con la vitamina
D, algunos estudios han encontrado asociacién entre
la disminucién en los niveles de ésta vitamina, con la
intolerancia a la glucosa, la hiperinsulinemia y la dia-
betes tipo 2'*!°, aun cuando en ésta investigacion no se
midieron los niveles séricos de Vitamina D,, se podria
suponer que la intolerancia a la glucosa manifestada
por la hiperglucemia de éstos pacientes respondiera a
la administracion de los 2 micronutrientes con los que
se intervino el grupo, por la posible deficiencia de ésta
vitamina como lo reportd Lee et al quien en un grupo
de 42 pacientes en estado critico encontré una alta de
deficiencia (55%) de vitamina D en la poblacion estu-
diada®. En lo relacionado con el calcio se ha reporta-
do, que éste regularia la sintesis de insulina dentro de
las células B pancredtica asi como su secrecién siendo
a su vez sus niveles séricos mediados por la vitamina
D?'. Las diferencias significativas encontradas entre la
glucemia de ingreso y la glucemia a las 72 horas, con
disminucion de sus cifras en el grupo intervenido, se
debe posiblemente a las dosis acumuladas que el pa-
ciente posefa de los micronutrientes administrados , lo
que indicaria que a partir de 3.000 UI de vitamina D,
y 3.000 mg de calcio se favoreceria que el proceso de
disminucion de las cifras de glucemia suceda de un
modo mds rdpido que en aquellos pacientes a los cua-
les éstos micronutrientes no se les administrd. A éste
respecto en un estudio realizado por Von Hurst et al.
encontraron que en mujeres resistentes a la insulina,
obesas, no diabéticas con deficiencia de vitamina D

TABLA 1
Caracteristicas de la Poblacion estudiada

Grupo intervenido

Grupo Control

Sexo
Femenino 5 31,25% 5 31,25%
Masculino 11 68,75% 11 68,85%
Grado de Catabolismo
Leve 2 12,50% 3 18.,75%
Moderado 8 50,00% 6 37,50%
Severo 6 37,50% 7 43,75%
Diagnédstico de los pacientes
Trauma 12 75,00% 12 75,00%
Sépsis 4 25,00% 4 25,00%
Valoracion Global Subjetiva
Bien nutrido 11 68.,75% 11 68.,75%
Moderadamente malnutrido 1 6,25% 3 18.,75%
Severamente malnutrido 4 25,00% 2 12,50%
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TABLA II

Comparacion glucemias por dias, entre cada grupo

Grupo intervenido

Grupo Control

Media D.E. Media D.E. Valor P
Glucemia de ingreso 152,61 21,02 153,30 21,17 0,922%
Glucemia 24 horas 134,58 18,79 141,25 26,07 0,413*
Glucemia 48 horas 114,52 26,50 143,28 25,39 0,006%*
Glucemia 72 horas 98,41 19,82 141,66 27,42 <0,000%*
*T student para muestras independientes. ** Suma de rangos U Mann de Withney
quienes recibieron un tratamiento con 4.000 Ul/d{a de TABLA III

vitamina D, por 6 meses con un total de 730.000 UI,
mejoraron la resistencia a la insulina cuando las cifras

Medidas de asociacion e impacto

séricas de dicha vitamina se normalizaron??, asi mis-
mo Moreira et al. reportaron que los suplementos de
vitamina D mejoraron la sensibilidad a la insulina fa-

cilitando su exocitosis, mostrando un efecto en la dis-

Grupo intervenido

Intervalo de
Confianza 95%

minucién de las citoquinas inflamatorias que juegan Riesgo Relativo

un papel en la resistencia a la insulina y en la apop-
tosis de las células beta’ ,esta resistencia a la insulina
es comtun* en pacientes en estado critico, caracteristica

que podria tener la poblacion referida en la presente Nimero necesario a tratar
investigacién aun cuando dicha variable no fue deter-
minada, asi mismo es frecuente la presencia de hiper-

glucemia de estrés manifestada en los pacientes objeto
del estudio la cual también estd reportada’. Resultados
de estudios clinicos controlados han planteado pregun-
tas sobre la seguridad y la eficacia del control estricto
de la glucosa (80 a 110 mg/dl) para mejorar el pro-
ndstico clinico como disminucién de complicaciones
y mortalidad hospitalaria sin un aumento del riesgo de
hipoglucemia grave*?* a este respecto un meta-andli-
sis realizado por Griesdale et al, permitié concluir que
el tratamiento intensivo con insulina no parece tener

Reduccion Relativa del Riesgo

Reduccién Absoluta del Riesgo

0,53 0,32-0,88
0,47 0,12-0,68
0,44 0,17-0,71
2,29 1,41-6,05

200,00 —
175,00
S 150,00 -
on
£
)
£ 125,001
8
=
&)
100,00
75,00
t p=0922 T t p <0,000 T
T T T T
Control (glucemia Intervenido (glucemia Control (glucemia Intervenido (glucemia
de ingreso) de ingreso) alas 72 horas) alas 72 horas)
GRUPOS
Comportamiento de cifras de glucemia con Nutr Hosp. 2015;31(5):2103-2108

la administracion de los micronutrientes

vitamina D, y calcio...

impacto positivo sobre la mortalidad del paciente cri-
tico e incrementa de modo significativo la incidencia
de hipoglucemia®. De otra manera, Zoungas et al. Su-
gieren que hay un incremento en el riesgo de compli-
caciones hospitalarias y mortalidad en pacientes que
experimentan severa hipoglucemia®. En el actual es-
tudio, debido a que la presencia de hipoglucemia no
se observé en ninguno de los pacientes, se considera
que podria favorecer el prondstico de los mismos, pues
en el estudio de Arabi et al. establecieron la ocurren-

Fig. 2.—Comparacion en-
tre las glucemias de los
grupos de intervencion y
control; el dia de ingreso
yalas 72 horas.
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cia de hipoglucemia en el 16% de los 523 pacientes
estudiados, considerdndola como un factor de riesgo
adicional producido por el tratamiento intensivo con
insulina®’.

Conclusion

La utilizacion de los micronutrientes analizados en
este estudio en pacientes criticos con hiperglucemia
internados en una UCI adultos sin diagndstico previo
de diabetes, requiere de mds investigaciones que con-
templen las limitaciones aqui planteadas. Dada la poca
literatura encontrada en estudios similares, la investi-
gacidn elaborada proporcionaria otra alternativa para
ser tomada en cuenta en la disminucién de la hiperglu-
cemia de estos pacientes.

Referencias

1. Farrokhi F, Smiley D, Umpierrez G E. Glycemic control in
non-diabetic critically ill patients. Best Practi & Res Clini En-
docrinol Metab 2011; 25 (5): 813-24.

2. Viana MV, Moraes RB, Fabbrin AR, Santos MF, Gerchman F.
Assessment and treatment of hyperglycemia in critically ill pa-
tients. Rev Bras Ter Intensiva 2014; 26(1):71-6.

3. Dungan KM, Braithwaite SS, Preiser JC. Stress hyperglycae-
mia. Lancet 2009; 373 (9677):1798-807.

4. Egi M, Bellomo R, Stachowski E, French C. J, Hart G K, Taori
G, Hegarty M, Bailey M. Hypoglycemia and Outcome in Criti-
cally Il Patients. Mayo Clin Proc 2010; 85 (3), 217-24.

5. Bilotta F, Rosa G. Glycemia management in critical care pa-
tients. World J Diabetes 2012; 3 (7):130-4.

6. Liu E, Meigs J B, Pittas AG, McKeown NM, Economos CD,
Booth S L, & Jacques PF. Plasma 25-Hydroxyvitamin D Is As-
sociated with Markers of the Insulin Resistant Phenotype in
Nondiabetic Adults. J Nutr 2009; 139(2): 329-34.

7. Moreira TS, Hamadeh MJ. The role of vitamin D deficiency
in the pathogenesis of type 2 diabetes mellitus. E Spen Eur E J
Clin Nutr Metab 2010; 5(4): e 155 — ¢ 65.

8. Borges MC, Martini LA, Rogero MM. Current perspectives
on vitamin D, immune system, and chronic diseases. Nutrition
2011; 27 (4): 399-404.

9. Meerza D, Naseem I, Ahmed J. Can Vitamin D be a potential
treatment for Type 2 diabetes mellitus. Diabetes Metab Syndr
2010; 4 (4): 245-8.

10. Reddy Vanga S, Good M, Howard PA, Vacek JL. Role of vi-
tamin D in cardiovascular health. Am J Cardiol 2010;106
(6):798-805.

11. Declaracién de Helsinki de la Asociacion Médica Mundial.
Principios éticos para las investigaciones médicas en seres hu-
manos. http://www.wma.net/s/policy/17-c_s.html (Consultado
en Abril 9 de 2012).

12.

14.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

Gomez A E. Nutricién Terapéutica del Adulto. 1ra ed. Bucara-
manga (Colombia): Ediciones UIS; 2006 p. 73.

Holzinger U, Warsazwaka J, Kitzberger R, Herkener H, Met-
nitz PGH. Madl C et al. Impact of shock requiring norepi-
nephrine on the accuracy and reliability of subcutaneous con-
tinuous glucose monitoring, Intensive Care Med 2009; 35 (8):
1383-9.

Fekih M, Hassen S, Ayed R, Gharbi H, Ben Sik Ali H, Marghli
S, Elatrous S. Bedside capillary blood glucose measurements
in critically ill patients: Influence of catecholamine therapy.
Diabetes Res Clin Pract 2010; 87(1): 87-91.

Manzanares W, Aramendi I. Hiperglucemia de estrés y su con-
trol con insulina en el paciente critico: evidencia actual. Med
Intensiva 2010; 34(4):273-81.

Fontes D, Generoso S de V, Toulson M, Correia D. Subjec-
tive global assessment: A reliable nutritional assessment tool
to predict outcomes in critically ill patients Clin Nutr 2014;
33(2): 291-5.

Moriana M, Civera M, Artero A, Real JT, Caro J, Ascaso JF
et al. Validity of subjective global assessment as a screening
method for hospital malnutrition. Prevalence of malnutrition in
a tertiary hospital. Endocrinol Nutr 2014; 61 (4): 184-9.
Melamed ML, Michos ED, Post W, Astor B. 25-hydroxyvita-
min D levels and the risk of mortality in the general population.
Arch Intern Med 2008; 168(15):1629-37.

Michos ED, Reis JP, & Melamed ML. Vitamin D status and
cardiovascular health: A 2009 update Open. Clin Chem J
2010;3 (001):51-9. http://bentham.org/open/tocchemj/open-
access2.htm.

Lee P, Eisman JA, Center JR. Vitamin D deficiency in critically
ill patients. N Engl J Med 2009; 360(18):1912-4.

Palomer X, Gonzalez-Clemente JM, Blanco-Vaca F, Mauricio
D: Role of vitamin D in the pathogenesis of type 2 diabetes
mellitus. Diabetes Obes Metab 2008, 10(3):185-7.

Von Hurst PR, Stonehouse W, Coad J. Vitamin D supplementa-
tion reduces insulin resistance in South Asian women living in
New Zealand who are insulin resistant and vitamin D deficient
arandomised, placebo-controlled trial. Br J Nutr 2010; 103(4):
549-55.

NICE-SUGAR Study investigators, Finfer S, Chittock DR, Su
SY, Blair D, Foster D, Dhingrav et al. Intensive versus conven-
tional glucose control in critically ill patients. N Engl J Med
2009; 360(13): 1283-7.

Preiser JC, Devos P, Ruiz-Santana S, Melot C , Annane D,
Groeneveld J, et al. A prospective randomised multi-centre
controlled trial on tight glucose control by intensive insulin
therapy in adult intensive care units: the Glucontrol study. /n-
tensive Care Med 2009; 35(10): 1738-48.

Griesdale D. E. G, de Souza R. J, Van Dam R. M, Heyland D.
K, Cook D J, Malhotra A et al. Intensive insulin therapy and
mortality among critically ill patients: a meta-analysis inclu-
ding NICE-SUGAR study data. CMAJ [2009; 180 (8), 821-7.
Zoungas S, Patel A, Chalmers J, de Galan B, Li Q, Biostat M
et al. Severe hypoglycemia and risks of vascular events and
death. N Engl J Med 2010; 363(15): 1410-8.

Arabi YM, Tamim HM, Rishu AH. Hypoglycemia with in-
tensive insulin therapy in critically ill patients: Predisposing
factors and association with mortality. Crit Care Med 2009;
37(9):2536-44.

2108

Nutr Hosp. 2015;31(5):2103-2108

Elsy Victoria Rueda Pdez y cols.



Original/ Sindrome metabdlico

Nutr Hosp. 2015;31(5):2109-2114
ISSN 0212-1611 « CODEN NUHOEQ
S.V.R. 318

Presion sistolica, obesidad abdominal y grasa corporal, predictores del
sindrome metabdlico en preescolares espaioles

Ana Isabel Gutiérrez Hervés!, Maria Mercedes Rizo Baeza?, Natalia Martinez Amords?

y Ernesto Cortés Castell!

"Universidad Miguel Herndndez. *Universidad de Alicante. Espaiia.

Resumen

Se plantea como objetivo determinar la presencia de
predictores de sindrome metabélico en nifios de 2 a 7
aiios en relacion a su estado nutricional.

Método: Estudio descriptivo con analisis cuantitativo
en 260 nifos de 2-7 afios (135 nifias y 125 ninos), 66 % del
total censados. Se midieron parametros antropométricos
y tensién arterial y se calcularon IMC, grasa corporal
segtin Hoffman e indice cintura-talla (ICT). Se realizaron
subgrupos con Z-Score del IMC segtin edad y sexo (bajo
peso, normopeso, sobrepeso y obesidad), segiin grasa cor-
poral (normal y con exceso), ICT (normal y obesidad ab-
dominal) y tension sistolica (normotensos e hipertensos
segiin edad y sexo). Se utilizé como variable principal la
clasificacion segin Z-Score del IMC.

Resultados: La prevalencia combinada de sobrepe-
so y obesidad fue del 27 %, sin diferencias por sexo. El
estado nutricional relacioné significativamente con ten-
sion arterial, grasa corporal e indice cintura-talla. Ma-
yor porcentaje de obesos con tension arterial sistélica
alta que de normonutridos (OR=4.1; IC95% 1.7-9.8;
p<0,001). Mayor riesgo de hipertension en obesidad ab-
dominal (OR=84.4; IC95% 17.8-194.0; p<0,001). El ICT
correlaciona con los grupos de tension arterial sistolica
(p<0,001). La distribucién segin ICT es concordante con
la de Z-Score de IMC, aumentando la obesidad abdomi-
nal con el IMC (en el 96.8% de obesos coinciden ambos
criterios).

Conclusion: Se presenta una relacion directa entre so-
brepeso y obesidad con hipertension arterial, grasa cor-
poral y obesidad abdominal en preescolares. Se muestra
la validez de valores antropométricos accesibles (ICT y
porcentaje de grasa corporal) para estudiar factores de
riesgo del sindrome metabdlico.
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SYSTOLIC PRESSURE, ABDOMINAL OBESITY
AND BODY FAT, METABOLIC SYNDROME
PREDICTORS IN SPANISH PRESCHOOLERS

Abstract

Objective: The aim of this paper is to determine the
presence of metabolic syndrome predictors in 2-to-7-
year-old children according to nutrition state.

Method: A descriptive study with quantitative analysis
was conducted in 260 2-to-7-year-old children (135 girls
and 125 boys), 66% of the total census. Anthropometric
parameters and blood pressure were measured and BMI,
body fat by Hoffman and waist-to-height ratio (ICT)
were calculated. Subgroups according BMI Z-Score by
age and gender (low weight, normal weight, overweight
and obesity), body fat (normal and excess), ICT (normal
and abdominal obesity) and systolic pressure (normoten-
sive and hypertensive by age and gender) were perfor-
med. BMI Z-Score classification was primary endpoint
used.

Results: Combined prevalence of overweight and obe-
sity was 27 %, with no difference by sex. Nutritional state
was significantly associated with blood pressure, body fat
and abdominal obesity as waist-to-height ratio. Higher
percentage of obese children had high systolic blood pres-
sure versus normal weight children (OR = 4.1; 95% CI
1.7-9.8; p <0.001). Higher hypertension risk was found in
abdominal obesity group (OR = 84.4,95% CI 17.8-194.0;
p <0.001). ICT correlates with groups of systolic blood
pressure (p <0.001). Distribution by ICT is consistent
with the BMI Z-Score ones, increasing abdominal obesity
with BMI (in 96.8 % of obese match both criteria).

Conclusion: A direct relation between overweight and
obesity with hypertension, body fat and abdominal obesi-
ty in preschoolers is presented. It is showed the validity of
accessible anthropometric (ICT and body fat percentage)
to study metabolic syndrome risk factors.

(Nutr Hosp. 2015;31:2109-2114)
DOI1:10.3305/nh.2015.31.5.8685

Key words: Systolic pressure. Body fat. Obesity. Abdomi-
nal. Body composition. Children preschool.
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Introduccion

El sindrome metabdlico (SM) se presenta con am-
plias variaciones fenotipicas en personas con una pre-
disposicion genética determinada que a su vez estd
condicionada por factores ambientales. Se caracteriza
por la presencia de resistencia a la insulina, asociada
a trastornos del metabolismo hidrocarbonado, cifras
elevadas de presion arterial, alteraciones lipidicas (hi-
pertrigliceridemia, descenso de HDL-Colesterol, pre-
sencia de LDL-Colesterol tipo B, aumento de 4cidos
grasos libres y lipemia postprandial) y obesidad, con
un incremento de la morbimortalidad de origen ate-
roesclerdtico'? y el riesgo de padecer Diabetes Melli-
tus tipo II2. Como factores ambientales asociados al
SM estdn la obesidad central o abdominal, el seden-
tarismo, la ingesta de una dieta hipercaldrica rica en
grasas e hidratos de carbono y el tabaquismo. Las lti-
mas cifras de prevalencia en Espafia son del 23,9% en
hombres y del 12,8% en mujeres”.

El rdpido incremento del sobrepeso y la obesidad a
edades cada vez mds tempranas, explica la gran pre-
valencia de este sindrome. Aparece incluso en dreas
geogrdficas que no solian verse afectadas debido a
sus dietas y estilos de vida saludables. Su impacto es
enorme y se considera que los gastos para su asistencia
sanitaria y social aumenten en un futuro. Su deteccién
y tratamiento precoces son importantes para mejorar
los indicadores de salud de la poblacién'. Por ello, el
SM en nifios es el objeto de numerosas investigaciones
en la actualidad, debido al aumento de prevalencia en
los tltimos afios** también en nifios espafioles de tem-
prana edad®.

Para su diagndstico no existe definicion consensua-
da internacionalmente, pero en la préctica clinica se
considera cuando se dan simultdneamente tres o mds
de sus factores de riesgo: obesidad abdominal, hiper-
trigliceridemia, hipercolesterolemia debida a un au-
mento del LDL, hipertension arterial e hiperglucemia
en ayunas.

Sin embargo, la obesidad es el factor con mayor
predisponencia’ ya que el tejido adiposo, sobre todo
el visceral o abdominal, es muy activo en la liberacion
de distintas sustancias proinflamatorias, que pueden
favorecer la resistencia a la insulina (RI) y/o de dafio
endotelial. El tejido adiposo estd considerado un 6rga-
no endocrino con secrecién hormonal®. Por otro lado,
la obesidad tiene una estrecha relacion con la resisten-
cia a la insulina. Generalmente, la RI aumenta con el
incremento del contenido de grasa corporal. Por ese
motivo, el estado nutricional de los menores mediante
el indice de masa corporal y la acumulacién de grasa
corporal han sido los principales factores estudiados
en nuestra investigacion.

En poblacion de preescolares y escolares, el criba-
do de factores de riesgo es complicado respecto a los
datos analiticos. Mds fécil es iniciar como medida del
posible riesgo aquellos pardmetros que no incluyan
una intervencion invasiva sobre el nifio. En el presente

trabajo se han utilizado las medidas de tension arterial
y diferentes pardmetros antropométricos con este fin.
Se ha planteado como objetivo determinar la presencia
de estos factores de riesgo de sindrome metabdlico en
nifios de 2 a 7 afios en relacion a su estado de nutricion.

Material y métodos

Diserio. Se realiz6 un estudio descriptivo con andlisis
cuantitativo en nifios de 2 a 7 afios.

Poblacion. La poblacion total es de 394 nifos de 2 a7
afios censados. Es un pueblo de la provincia de Alicante
(Rafal), situado en una zona rural con nivel socioeco-
némico familiar medio-bajo y con un 22,5% de nifios
con padres inmigrantes, de origen mayoritariamente ma-
rroqui. Dicho estudio se realizé durante el periodo com-
prendido entre junio y diciembre de 2013, invitando a
participar a todos los nifios voluntariamente a través del
colegio, guarderfas y ayuntamiento.

Participantes. Un total de 260 nifios participaron en
el estudio, 135 nifnas (52%) de edad media 5,0 (SD 1,5)
afios y 125 nifios (48%) de 5,1(SD 1,4) afios. Lo que su-
pone un 66% de los nifios de esas edades del municipio.

Los criterios de inclusién de la muestra aplicados fue-
ron: nifios de 2 a 7 afios de edad; cuyos padres hayan
sido informados acerca del estudio y hayan leido y fir-
mado el consentimiento informado. Como criterios de
exclusion: nifios menores de 2 o mayores de 7 afios; con
enfermedades cronicas (diabetes, Sindrome de Down...)
y todos aquellos nifios cuyos padres no firmaron el con-
sentimiento informado para participar en este estudio.
Las mediciones antropométricas a los nifios fueron reali-
zadas en el aula polivalente del colegio, en las guarderias
y la consulta de pediatria del consultorio médico de la
poblacién.

Instrumentos. Se utilizé una bascula Seca, un tallime-
tro, dos cintas métricas y dos plicémetros Holtan y un
tensiometro digital Omron con dos manguitos pedidtri-
cos de diferentes didmetros y uno de adulto de la talla M.
Los pardmetros fueron medidos por dos nutricionistas
entrenados. Se recogieron: peso, talla, circunferencia ab-
dominal, tension arterial y los pliegues cutdneos: bicipi-
tal, tricipital, subescapular y suprailfaco.

El estudio fue previamente aprobado por el Comité de
Etica de la Universidad de Alicante.

Procedimiento. En la valoracion antropométrica, los
nutricionistas llevaban a los nifios al aula polivalente
en grupos de 4, donde hacfan un dibujo o jugaban con
puzles o juguetes del aula mientras esperaban su turno
para la recogida de datos. Se les ayudaba a descalzarse y
quedarse en ropa interior y se procedia al pesado, tallado,
toma de la tension arterial, medida de cintura y pliegues
cutdneos enumerados anteriormente por triplicado si-
guiendo las recomendaciones de la National Health and
Nutrition Examination Study (NHANES)’ y la Organi-
zacion Mundial de la Salud (OMS)™. La tensién arte-
rial se midi6 estando los nifios sentados y con el brazo
apoyado en una mesa adecuada a su altura, colocando el
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manguito de talla adecuada a la longitud del brazo''. En
las mediciones llevadas a cabo en la consulta de pedia-
tria los nifios acudian acompafiados de sus padres.

Variables. Con los pardmetros obtenidos se calcularon
el Indice de Masa Corporal (IMC) (kg/m?) y el Z-score
del IMC en relacién a su edad y sexo con ayuda del pro-
grama Seinaptraker. Se clasificé a los nifios en funcién
del Z-score del IMC en 4 subgrupos: bajopeso Zs <-1,
normopeso Zs -0,99-0,99, sobrepeso Zs =1 y obesidad
7s =2.

También se calcularon el indice cintura/talla (ICT)
(cm/cm) y el porcentaje de grasa corporal, utilizando los
pliegues cutdneos y la ecuacion de Hoffman'? para el cdl-
culo del contenido de grasa corporal total (GC):

%GC=100[6.371 + 0.488 * peso + 0.128 * trici-
pital (11.138 * altura + 0.645 * género — 0.188 *
edad]/peso.

(Altura en cm; género O=chicos; l1=chicas; edad
en anos)

Con estos resultados se crearon diferentes grupos para
cada variable: con el ICT se consider6 sobrepeso en ni-
flas cuando este era =0.47 y <0.50 y obesidad abdomi-
nal con ICT=0,50 y en nifios sobrepeso con ICT =0.48
y <0.51 y obesidad =513, Por otra parte, se consider6
que habfa un exceso de grasa en los niflos que tenian
un porcentaje superior al 30% de grasa corporal total'.
Ademads se crearon 3 grupos para tension sistdlica: nor-
motension (<p90), tensidn arterial alta (=p90 y <p95) y
tension arterial muy alta (=p95) siguiendo la definicion
y clasificacién de las recomendaciones de la Sociedad
Europea de Hipertension' y los percentiles para dicha
tension segtin edad del estudio de Kay'®.

Andlisis estadistico. Se utilizé el paquete estadistico
IBM SPSS Statistics version 22.0. Para determinar si
existen diferencias significativas en la distribucion de
los nifios y nifias segtin su estado de nutricién se realizé
la prueba Chi cuadrado. Para determinar correlaciones
se realizo el estudio de regresion lineal del porcentaje
de grasa corporal calculado con la formula de Hoffman
frente al Z-Score del IMC en ambos sexos, asi como del
indice cintura/talla. Asi mismo, para verificar la bondad
de la férmula utilizada se realizé el estudio estadistico
entre los porcentajes de grasa obtenidos segtin estado de
nutricion. Por dltimo, se realizé la prueba el estudio de
regresion lineal de la tension arterial frente al Z-Score

del IMC con las pruebas Chi cuadrado, el test Krus-
kal-Wallis y la OR. Se considerd significacion estadis-
tica para p<0.05.

Resultados

La distribucion de los nifios de 2 a 7 afios de edad en la
poblacién estudiada segtin su estado nutricional fue del
14,6% de bajopeso, 58,1% normopeso, 15% sobrepeso y
12,3% obesidad, con un total del 41,9% de menores con
un estado nutricional inadecuado. La prevalencia combi-
nada de sobrepeso y obesidad de esta poblacion fue del
27%. La distribucion por sexo fue similar en todos los
grupos de estado nutricional, sin diferencias significati-
vas segtn el test de Chi cuadrado.

El estado nutricional de los preescolares, segtin el
Z-Score del IMC, se relacion6 de forma significativa
segun el test Kruskal-Wallis con todas las variables estu-
diadas; tension arterial (sistdlica y diastélica), porcentaje
de grasa corporal y obesidad abdominal mediante indice
cintura-talla (Tabla I).

Los grupos de tension arterial sistdlica, siguiendo la
clasificacion citada anteriormente en el apartado de me-
todologia, presentaron una correlacién con el estado nu-
tricional de los nifios, con diferencias significativas con
p<0,05 en el test Chi-cuadrado (Tabla II). Los grupos de
tension arterial diastdlica también presentaron una corre-
lacion con el estado nutricional de los menores.

En el grupo de obesidad se encontré un mayor por-
centaje de nifios con tensidn arterial sistlica alta. Ade-
mas, la OR mostré un riesgo mayor de hipertension
arterial frente a los normonutridos (OR=4.1 1C95% 1.7-
9.8; p<0,001).

Los porcentajes de grasa corporal obtenidos presen-
taron una mayor correlacion con el estado de tension ar-
terial sistdlica, (p<0,001) en el Test Kruskal-Wallis (Fi-
gura 1). También presentaron correlacién con el estado
nutricional de los nifios segtin Z-Score de IMC, con dife-
rencias significativas (p<0,001). Los clasificados como
obesos seglin grasa corporal presentan mayor riesgo de
tension arterial elevada (OR=84.4; IC95% 17.8-194.0;
p<0,001).

Respecto al indice cintura/talla (Figura 2), también
presentaron un buen nivel de correlacion frente a los

Tabla I
Valores de la presion arterial sistolica y diastolica, porcentaje de grasa corporal e indice cintura talla
(media, desviacion estdndar y mediana) segiin estado de nutricion en nifios de 2 a 7 afios de edad

Estado nutricional Presion sistolica (mm Hg) Presion diastolica (mm Hg) % Grasa corporal ICT

Bajo peso (n=38) 90,7(14,3)89,5 57,8(9,7)57,0 16,0(4,4)15,9 0,47(0,03)0,47
Normopeso (n=151) 99,4(14,3)99.,8 62,5(10,7)61 21,2(3,5)21,2 0,50(0,03)0,50
Sobrepeso (n=39) 101,4(11,1)100,0 66,2(11,0)65,0 26,7(2,5)27,0 0,55(0,04)0,54
Obesidad (n=32) 110,4(18,2)108,5 68,6(12,9)70,0 30,8(3,0)31,1 0,59(0,03)0,59
Test Kruskal-Wallis (p) < 0,001 < 0,001 < 0,001 < 0,001
Presion sistélica, obesidad abdominal y Nutr Hosp. 2015;31(5):2109-2114 2111
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Tabla II
Numero de nifios que presentan valores de presion arterial sistdlica igual o superiores al P95 para la edad'®, porcentaje
de grasa elevado' segiin Hoffman y sobrepeso u obesidad segiin el indice cintural/talla’ segiin estado nutricional

Grupo IMC
Total
Bajo peso Normopeso Sobrepeso Obesidad

Numero de nifios 38 151 39 32 260
Sistdlica alta 2(5.3%) 23(15.2%) 7(17.9%) 13(40.6%) 45(17.3%)
% grasa >30 0 2(1.3%) 2(5.1%) 17(53.1%) 21(8.1%)
Sobrepeso segtin Indice cintura/talla 9(23.7%) 53(35.1%) 4(10.2%) 0 66(25.4%)
Obesidad segtin Indice cintura/talla 5(13.1%) 61(40.4%) 34(87.2%) 31(96.8%) 131(50.4%)

grupos de tension arterial sistélica (p<0,001) del test
Kruskal-Wallis. La distribucién segtin grupos de ICT
(TablaIT) es concordante con la clasificacion segtn
Z-Score de IMC, aumentando claramente en el caso de
la obesidad abdominal segun dicho indice con la clasifi-
cacion de obesos segtin IMC (96.8%).

Discusion

Hay un alto porcentaje de nifios en las edades de 2a 7
afios que presentan ya alguno de los factores identifica-
tivos del sindrome metabdlico, ya encontrados en otras
poblaciones espaiiolas en nifios de edad temprana® y en
adolescentes de México'”.

Aligual que en otros estudios, existe una relacidn sig-
nificativa entre el estado nutricional de los preescolares
y sus valores de tension arterial'®, el porcentaje de grasa

corporal®® y la obesidad abdominal*'??, siendo todos
ellos factores de riesgo para el sindrome metabdlico®-**
Los valores de presion arterial sistdlica estdn sig-
nificativamente elevados en los casos de sobrepeso y
obesidad, al igual que los porcentajes de grasa corporal.
También se ha detectado un mayor nimero de nifios con
obesidad abdominal, diagnosticada mediante el ICT, en
estos grupos'*». A medida que aumenta el IMC de los
menores estos tienden a acumular mds grasa corporal,
principalmente en la zona abdominal. Ademds, se pro-
duce un incremento en sus valores de presion arterial.
El sobrepeso y la obesidad infantil, calculado me-
diante el percentil o Z-Score del IMC, se habia relacio-
nado anteriormente con la hipertensién arterial'>-16%,
Respecto a la grasa corporal, una revision resalta su
relacién con el sindrome metabdlico y la posible resis-
tencia a la insulina debido a que el tejido adiposo se con-
sidera un drgano endocrino con secreciéon hormonal®.

40,00+

30,00

20,00

% grasa (Hoffman)

10,00

,00 T T
normotensos

riesgo hipertension

o Fig. 1. —Porcentaje de gra-
hipertension sa corporal y estado de
tension sistolica.
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lla respecto al grado de
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El ICT se utiliza para diagnosticar ficilmente la obe-
sidad abdominal en menores®®?’, esta obesidad estd re-
lacionada tanto con la Diabetes Mellitus tipo II como
con enfermedades cardiovasculares®®?’, siendo estas dos
patologias dos de los principales factores de riesgo para
el sindrome metabdlico!’?. También se ha relacionado
recientemente de forma directa el ICT con el sindrome
metabolico? y la hipertension arterial®.

Igual que en nuestro estudio, se ha determinado que
el sindrome metabdlico tiene relacién directa con el
peso del menor, pero no con el sexo ni con la edad en
adolescentes'”. Asi mismo, la resistencia a la insulina y
los marcadores inflamatorios presentes en el sindrome
metabdlico estdn estrechamente relacionados con la
obesidad en adolescentes?,

Fortalezas y limitaciones. El presente trabajo muestra
evidencia sobre la relacion entre el estado nutricional de
los preescolares y sus valores de tension arterial, grasa
corporal y obesidad abdominal. Su importancia viene
dada por los pocos estudios realizados sobre poblacion
de esta edad y la aportacién de datos fiables alternativos
para analizar el posible riesgo de sindrome metabdlico
en estos nifos, debido a la dificultad de obtener valores
analiticos en grupos de riesgo de edades tempranas.

La principal limitacion de este estudio es que se ha
realizado en una pequefia poblacion y para que estos re-
sultados puedan ser extrapolados a la poblacion general
espafiola de estas edades serfa necesaria la réplica del
estudio en otras comunidades. En contrapartida, cabe
destacar la alta participacion conseguida, un porcentaje
cercano al 70% del total de los nifios de estas edades en
la poblacion estudiada.

Como aportacién mds relevante de este estudio,
cabe resaltar la relacion directa hallada entre el sobre-

peso y obesidad con la hipertension arterial, grasa cor-
poral y obesidad abdominal en preescolares espafioles,
poblacion hasta el momento poco presente en la lite-
ratura. Ademds, se proponen valores antropométricos
mds accesibles y fdciles de obtener en nifios de tem-
prana edad (ICT y porcentaje de grasa corporal) como
alternativa®'7222+27.2 para el estudio de los factores de
riesgo del sindrome metabdlico. Estos valores pueden
servir para su cribado y en caso de hallarse elevados
recomendar la realizacién de un estudio con los ana-
litos sanguineos adecuados® que puedan confirmar la
presencia de sindrome metabdlico, su tratamiento y
seguimiento.
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Waist-to-height ratio (WH(R) and triglyceride to HDL-c ratio (TG/HDL-c)

as predictors of cardiometabolic risk
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Abstract

Introduction: The excessive concentration of fat in the
abdominal region is related to a higher risk of developing
cardiovascular disease (CVD). Studies have been perfor-
med to identify simple and effective indicators of abdo-
minal obesity and associated cardiometabolic risk throu-
gh the use of simple parameters such as anthropometric
and biochemical measures. The Triglyceride / High-den-
sity Lipoprotein Cholesterol (TG/HDL-c) has been pro-
posed as a more practical and easy to use atherogenic
marker, along with the Waist-to-Height Ratio (WH{tR),
which makes a superior tool for separating cardiometa-
bolic risk related to overweight/obesity when comparing
to Body Mass Index (BMI).

Objective: To verify the applicability of the WHtR and
the TG/HDL-c ratio as predictors of cardiometabolic
risk.

Methods: This cross-sectional study was performed at
the Department of Nutrition of the UNIVATES Univer-
sity Center, where the participant’s anthropometric and
biochemical data were collected. Statistical analysis was
performed by the Statistical Package for the Social Scien-
ces software (SPSS) 20.0, with a significance level of 5%
(p <0.05).

Results: A total of 498 individuals took part on this re-
search, 77.5% female and with a mean age of 25.5+6.5.
A high percentage of fat was found in both men and wo-
men (19.9 +5.80% and 29.24+5.43 %, respectively). The
prevalence of overweight/obesity (BMI = 25Kg/m?) was
35.05%. The WHtR marker was significantly correlated
to Low-density Lipoprotein Cholesterol (LDL-c), Trigly-
ceride (TG) and Anthropometric BMI values, waist cir-
cumference (WC) and body fat percentage (BF%). For
the TG/HDL-c ratio, there was a positive and significant
correlation to the same markers, beyond TC. There was
also a correlation between WHtR and TG/HDL-¢, and
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RAZON CINTURA-ESTATURA (RCA) Y LOS
TRIGLICERIDOS EN COMPARACION CON EL
HDL-C (TG / HDL-C): COMO PREDICTORES DE
RIESGO CARDIOMETABOLICO

Resumen

Introduccion: La concentracion excesiva de grasa en la
region abdominal se relaciona con un mayor riesgo de de-
sarrollar enfermedad cardiovascular (ECV). Se han rea-
lizado estudios para identificar los indicadores simples y
eficaces de la obesidad abdominal y el riesgo cardiometa-
boélico asociados con el uso de parametros simples, como
las medidas antropométricas y bioquimicas. El/ alta den-
sidad de colesterol de lipoproteinas de triglicéridos (TG /
HDL-c) se ha propuesto como un enfoque mas practico y
facil de usar marcador aterogénico, junto con la relacién
cintura-estatura (RCEst), lo que hace que una herra-
mienta superior para separar cardiometabélico riesgos
relacionados con el sobrepeso / obesidad cuando se com-
para con el indice de masa corporal (IMC).

Objetivo: Verificar la aplicabilidad de la RCEst y la
relacion TG / HDL-c como predictores de riesgo cardio-
metabélico.

Meétodos: Este estudio transversal se llevé a cabo en
el Departamento de Nutricion del Centro Universitario
UNIVATES, donde se recogieron datos antropométricos
y bioquimicos de los participantes. El anilisis estadistico
se realizo mediante el paquete estadistico para el softwa-
re de Ciencias Sociales (SPSS) 20,0, con un nivel de signi-
ficacion del 5% (p <0,05).

Resultados: Un total de 498 personas participaron en
esta investigacion, el 77,5% de mujeres y con una edad
media de 25,5 + 6,5. Un alto porcentaje de grasa se en-
cuentra en hombres y mujeres (19,9 + 5,80% y 29,24 +
5,43%, respectivamente). La prevalencia de sobrepeso /
obesidad (IMC = 25 kg / m?) fue 35,05%. El marcador
RCEst se correlaciond significativamente con baja densi-
dad de colesterol de lipoproteinas (LDL-c), triglicéridos
(TG) y antropométricos IMC valores, la circunferencia
de la cintura (CC) y el porcentaje de grasa corporal (%
GC). Para la relacion TG / HDL-¢, hubo una correla-
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both presented a negative and significant correlation
with HDL-c.

Conclusion: WHtR and TG/HDL-c values were found
to be good markers for the cardiometabolic risk ratio in
the studied sample. Several studies, original articles and
academic reviews confirm the use of the WHtR or TG/
HDL-c markers for that purpose in adults.

Key-words: Waist-to-Heigth Ratio (WHtR); Triglyce-
ride/High-density-lipoprotein Cholesterol (TG/HDL-c)
Ratio; Cardiometabolic Risk.

(Nutr Hosp. 2015;31:2115-2121)
DOI:10.3305/nh.2015.31.5.7773

Key words: Body composition. Nutritional status. Body
weight and measures.

Abbreviations

AMI: Acute Myocardial Infarction

BF%: Body Fat Percentage

BMI: Body Mass Index

WC: Waist Circumference

CVD: Cardiovascular Disease

TC: Total Cholesterol

DEXA: Dual-energy X-rayabsorptiometry

DM2: Diabetes mellitus Type 2

HDL-c: High-density Lipoprotein Cholesterol

IBGE: Instituto Brasileiro de Geografia e Estatisti-
ca, Brazilian Institute for Geography and Statistics

LDL-c: Low-density Lipoprotein Cholesterol

MS: Metabolic Syndrome

TG: Triglycerides

TG/HDC-c: Triglyceride and HDL-c Ratio

WHItR: Waist-to-Height Ratio

WHR: Waist-to-Hip Ratio

Introduction

The excessive concentration of fat in the abdominal
region is related to the presence of metabolic changes
caused by obesity, such as an increase in insulin resis-
tance, hypertriglyceridemia, low levels of High-density
Lipoprotein Cholesterol (HDL-c), and blood pressure
changes directly related to a higher risk of cardiovas-
cular disease.!?3

Approximately 2.8 million people die every year due
do diseases caused by overweight or obesity. The epide-
miologic data concerning cardiovascular disease (CVD)
accounted for, until 2010, around 16.7 million deaths
per year around the world. In Brazil as well as in the
rest of the world, CVD accounts for more that 30.0% of
adult deaths.*>

According to a survey performed by the Brazilian
Institute for Geography and Statistic (Instituto Brasilei-
ro de Geografia e Estatistica, IBGE)® about anthropo-
metrics and nutritional status in all of the Brazilian terri-
tory, approximately 56 thousand homes were analyzed
between 2008 and 2009, a percentage 49.05% overwei-

cion positiva y significativa para los mismos marcadores,
mas alla de TC. También hubo una correlacion entre la
RCEst y TG / HDL-c, y ambos presentaron una correla-
cion negativa y significativa con el HDL-c.

Conclusion: No se encontraron valores RCEst y TG /
HDL-c para ser buenos marcadores de la razon de riesgo
cardiometabdlico en la muestra estudiada. Varios estu-
dios, articulos originales y revisiones académicas confir-
man el uso de la RCEst o marcadores TG / HDL-c para
tal fin en los adultos.

(Nutr Hosp. 2015;31:2115-2121)
DOI:10.3305/nh.2015.31.5.7773

Palabras clave: La composicion corporal. El estado nutri-
cional. El peso corporal y medidas.

ght and 14.65% obese people was established for both
genders for a population over 20 years.

There are established parameters for measuring ab-
dominal fat, such as the gold standard Dual-energy
X-rayabsorptiometry (DEXA), as well as Computed
Tomography or Magnetic Resonance. Due to the cost
of such equipment, the lack of availability and the so-
phistication of these methods, their use for epidemiolo-
gic studies or even for clinical practice is not viable, a
number of times.!”’

Some studies use validated scores to estimate the de-
gree of risk of cardiovascular events, such as the Fra-
mingham Score and HeartSCORE. However, specific
data are needed, such as biochemical data, blood pressu-
re values and lifestyle information for the calculations.®

Anthropometric measures such as weight, height and
circumferences are often used in clinical practice due to
their low cost and high convenience, and also as tools of
cardiovascular risk screening using abdominal fat mar-
kers such as Waist Circumference (WC), Waist-to-Hip
Ratio (WHR), and Body Fat Percentage (%BF).!

However, one marker for abdominal fat has been su-
pported as a superior tool in the evaluation of Cardio-
metabolic Risk, Waist-to-Height Ratio (WHtR), for it
has shown specificity and sensitivity to the factors of
cardiovascular risk, as well as limitations of other mar-
kers through the inclusion of height in the index and the
adequacy to different ethnicities.”*1%!!

The use of an index determined through the lipid pro-
file of the patient has demonstrated a strong correlation
with cardiovascular risk: the triglyceride/HDL-c ratio
(TG/HDL-c),'>*1* AIM strongly predicts risk of acute
myocardial infarction (IAM)'® and has been proposed
as a more practical and easy to use atherogenic marker.'

Objective

Within this perspective, through the combination
of two simple and low-cost measurements that can be
used in the clinical practice to evaluate and monitor
cardiovascular risk in young adults, the objective of
the present study is to verify of WHtR and TG/HDL-c
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as predictors of cardiometabolic risk in a population of
young adults.

Methods

The study was performed in the Department of Nu-
trition of the Centro Universitdrio Univates of Lajeado,
Rio Grande do Sul, Brazil, following approval by the
Committee of Ethics of the Institution (COEP/Uni-
vates), accredited by the National Counsel of Health,
under the protocol 110/11. It is a cross-sectional study,
with a sample made of academics and public workers,
patients of the Ambulatory of Nutrition of the Institu-
tion, totaling 498 individuals. The data was collected
between April, 2012 and March, 2014. Participants
were included by signing a written informed consent,
and were forwarded to the Department of Nutrition of
the Institution for nutritional assessment.

The collection of data was made through anamnesis
and assessing of anthropometric measures. At the same
time, participants were referred to blood work, after an
8-12h fast, and to a bioimpedance exam, both perfor-
med in scheduled dates.

Weight and height measurements were takeng accor-
ding to the original technique recommended by Lohman
etal. "

Weight was measured with an anthropometric plat-
form-like scale, with an attached Welmy® stadiometer
with a maximum capacity of 150 kg and 100 g divi-
sions. Height was measured with the stadiometer atta-
ched to the anthropometric Welmy® scale. Nutritional
status classification was performed by the body mass
index (BMI), according to the values indicated by the
World Health Organization (WHO).'®

Waist circumference (WC) was measured with a
CESCOREF inextensible metric tape with 1 mm preci-
sion, at the natural waist level, the mid point between
the superior anterior iliac crest and the last rib, with
precision of 0.1 cm. The reference values were establi-
shed by the WHO, < 80 cm for females and < 94 cm for
males."”

The measurement of the circumference of the waist
belt was performed by three researchers trained always
observing the same locations to measure

To verify the body fat percentage (BF%), each indi-
vidual underwent an tetrapolar bioimpedance exam in a
BIODYNAMICS® device MODEL 310. The reference
for fat percentage was Pollock and Wilmore,” ideal be-
tween 23 and 25% for females and 14 to 16% for males,
at the sampled age.

For the WHItR, the cut point used for defining abdo-
minal obesity was = 0.5 for both genders. The WHItR is
a unique and stable measure because it is adjusted by
height, and does not depend on gender, age, or ethni-
city.”!

The dosages for the lipid profile were counted ac-
cording to the protocol of the commercial Bioclin® kit
using Mindray BS120 equipment in the Clinical Analy-

sis Laboratory of the Institution, by the colorimetric
enzymatic method, and the readings were performed in
an automated device.Through an enzymatic test, Total
Cholesterol (TC), High-density lipoprotein Cholesterol
(HDL-c), and Triglycerides (TG) were determined. The
concentration of Low-density Lipoprotein Cholesterol
(LDL-c) was determined according to the Friedwald
formula: LDL-c = CT- HDL-c - (TG/5).

The criteria for abnormality used for the lipid profile
values were those defined by the dosage kits and the V
Brazilian Guidelines on Dyslipidemia and Atheroscle-
rosis?%: CT = 200 mg/dl; HDL-c < 60 mg/dl; LDL-c >
100 mg/dl; and TG = 150 mg/dl. TG/HDL-c was obtai-
ned from the TG and HDL-c values, according to the
previously stablished equation, considering as CVD
risk when TG/HDL-c > 3.88."

The statistical analysis was performed through Spear-
man’s correlation coefficient to test non-parametric va-
riables and Pearson’s correlation coefficient to test pa-
rametric variables. The ANOVA test was used to check
nutritional status between lipid profile and anthropome-
tric indexes. The data were analyzed in the Statistical
Package for the Social Sciences 20.0 software (SPSS
Inc., Chicago, IL, USA), and results were considered
significant when p < 0.05 (5%).

Results

Of the 498 individuals which took part on this re-
search, 77.5% were female and the mean age was
25.5+6.5.

Table I shows the means and standard deviation (SD)
of the anthropometric and biochemical characteristics
of the sample, according to sex.

As for nutritional status, 60.22% of the individuals
were eutrophic, 25.38% were overweight, 9.67% were
in one of the three degrees of obesity, and 4.73% were
underweight.

The analyzed sample showed a high percentage of fat
in both men and women (19.9 +£5.80% and 29.24+5.43%,
respectively), deviating from the ideal mean.

The biochemical values found were within the para-
meters of normality. However, the mean value found for
HDL-c in males was 50.49 mg/dl, bellow the reference
value.

In comparing the parameters of the lipid and an-
thropometric profile and nutritional status, we obser-
ved that the individuals classified as overweight/obese
displayed significantly lower values of HDL-c (p <
0.000) than the other individuals, as well as signifi-
cantly higher values for TG (p< 0.0001), WHtR (p <
0.001), TG/HDL-c (p < 0.001), WC (p < 0.001), and
BF% (p <0.001).

Tables II and III displays an analysis of the correla-
tion between the lipid and anthropometric profile para-
meters. It can be observed that both WHtR and TG/
HDL-c presented positive and significant correlations
with the anthropometric and biochemical variables.

Waist-to-height ratio (WHtR) and
triglyceride to HDL-c ratio (TG/HDL-c) as
predictors of cardiometabolic risk
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Table I
Description of the sample in relation to anthropometric and lipid profiles

Males Females
N Mean SD N Mean SD
BMI 112 25.38 3.92 384 23.87 4.15
WwC 108 84.15 9.73 374 73.45 8.96
WHtR 108 0.47 0.05 375 0.44 0.06
BF% 114 19.90 5.80 392 29.24 5.43
TC 107 166.66 38.51 364 177.36 39.52
HLD-c 107 50.49 12.50 364 63.66 15.79
LDL-c 107 98.03 33.67 364 94.43 32.35
TG 107 92.92 53.26 364 98.41 45.96
TG/HDL-c 107 1.98 1.30 364 1.63 0.86

BMI = body mass index (kg/m?); WC = waist circumference (cm); WHtR = waist-to-height ratio; BF% = body fat percentage (%); TC
total cholesterol (mg/dl); HDL-c = high-density lipoprotein cholesterol (mg/dl); LDL-c = low-density lipoprotein cholesterol (mg/dl); TG
triglyceride (mg/dl); TG/HDL-c = triglyceride and HDL-c ratio; SD = standard deviation.

Analyzing the correlation of WHtR with the other There was also a positive significant correlation be-
anthropometric variables, we observed a positive tween the WHtR and TG/HDL-c (r = 0.260, p < 0.001)
significant correlation between: BMI (r = 0.859, p < indicators.

0.001), WC (r=0.907, p <0.001) and BF% (r =0.435,

p < 0.001); there was also a positive significant corre-

lation between WHtR and biochemical variables (lipid Discussion

profile): LDL-c (r = 0.165, p < 0.001) and TG (r =

0.144, p = 0.002). In regards to the anthropometric and biochemi-
TG/HDL-c showed a positive significant correlation cal characteristics of the sample, the prevalence of

between the following biochemical variables: TC (r = overweight/obesity was of 35.06%, and the mean va-

0.169, p < 0.001), LDL-c (r =0.235, p < 0.001),TG (r lues of fat percentage were high for both males and fe-

= 0.830, p < 0.001); and anthropometrical: BMI (r = males. As for the lipid profile, the mean HDL-c levels

0.259, p < 0.001), WC (r = 0.239, p < 0.001), BF% (r found in males were below the recommended values.

=0.150, p=0.001); and A cross-sectional study performed at the University of
We observed a significant and inverse correlation Guadalajara evaluated the prevalence of overweight/

of HDL-c for both WHtR (r=-0.244 , p < 0.001) and obesity and lipid profile alterations in university stu-

TG/HDL-c (r=-0.481, p <0.001). dents. Of the 620 individuals evaluated, approximately

Table II
Analysis of the correlation between the parameters of anthropometric and lipid profiles

TC HDL-c LDL-c TG WHIR TG/HDL-c

r p r p r p r p r p r p
WHtR 0.082 0.079 -0.244 <0.001 0.165 <0.001 0.144  0.002 - - 0.260  <0.001
TG/HDL-c 0.169 <0.001 -0.481 <0.001 0.235 <0.001 0.830 <0.001 0.260 <0.001 - -
BMI 0.046 0321 -0.240 <0.001 0.113 0.014 0.154 0.001 0.859 <0.001 0.259 <0.001
wC 0.020 0.663 -0.294 <0.001 0.124 0.008 0.088 0.060 0907 <0.001 0.239 <0.001
BF% 0.180 <0.001 0.088 0.057 0.108 0.018 0227 <0.000 0.435 <0.001 0.150 0.001

r = correlation coefficient; Intensity of correlation = low (0-0.3), regular (0.3-0.6), strong (0.6-0.9), and very strong (0.9-1.0); values in bold
and italic represent significant values; WHtR= waist-to-height ratio; TG/HDL-c= triglyceride and HDL-c ratio; BMI= body mass index (kg/m?);
WC= waist circumference (cm); BF%= body fat percentage (%); TC= total cholesterol (mg/dl); HDL-c = high-density lipoprotein cholesterol
(mg/dl); LDL-c = low-density lipoprotein cholesterol (mg/dl); and TG= triglycerides (mg/dl). Pearson’s correlation test (parametric variables) or
Spearman’s correlation (non-parametric variables) for the correlation between variables, considering significance when p < 0.05 (5%).
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a third was overweight or obese, and the males also
showed higher BMIs and lower plasmatic levels of
HDL-c.”

Lianping He et al** performed a cross-sectional
study between 2004 and 2010 with 9,979 individuals
of a university with the objective of estimating the pre-
valence of overweight and obesity. Using references
from China and from the WHO, the prevalence found
was 36.1% overweight and 25.5% obesity.

When classifying individuals regarding their nu-
tritional status, we found that individuals who are
overweight or obese show lower HDL-c levels and
higher WHtR, TG/HDL-c, TG, WC, and BF% values.
In another study,” the authors found significant corre-
lations between BMI and WC, BMI and BF%, and WC
and BF%.

In our study, the analysis of the correlation between
WHIR and anthropometric values showed a strong sig-
nificant correlation for values of BMI and WC, and a
regular one for BF%.

Ashwell M., Gunn P. and Gibson S. % wrote a sys-
tematic review and meta-analysis of 31 studies invol-
ving data on over 300 thousand individuals which used
the receiver operating characteristics (ROC) curve to
evaluate the classifying potential of anthropometric in-
dexes for detecting cardiometabolic risk factors in in-
dividuals of both sexes and of different ethnic groups.
The results found indicate that the WHtR is a better
predictor, more sensitive and specific, when compared
to anthropometric measurements of BMI and WC, to
detect cardiometabolic risk factors.

The studies of Flegal et al.,' with a sample of 12,901
adults from NHANES, determined the correlation of
the WHItR indicator with the WC, BF%, and BMI me-
asurement and found a more significant correlations
between WHtR and WC and BMI, than with BF%.

To determine the best anthropometric index among
BMI, WC, WHR, and WHtR in relation to cardiovas-
cular risk factors, Ho et al.''. performed a study with
2,895 Chinese people from Hong Kong and analyzed
the data collected through correlation and ROC cur-
ves. The results demonstrated the positive correlation
with PAS, PAD, TC, LDL-c, TG, and fast glycaemia
(p = 0.01) and negative correlation with HDL-c (p =
0.01) for both sexes. The authors evaluated the WHtR
as the best anthropometric index for predicting a wide
range of cardiovascular risk factors.

Rodrigues et al.?”” evaluated the association between
RCE and hypertension and metabolic syndrome and
also compared this indicator with other classic indica-
tors for obesity. The authors assured, in general, that
the main discovery was that the RCE is, on it’s own,
the best anthropometric indicator to identify hyper-
tension and metabolic syndrome in the population,
regardless of sex.

Gharakhanlou et al.?® performed a cross-sectional
study in which their objective was to identify the pre-
valence of overweight and obesity and the best anthro-
pometric indicator related to CVD risk factors in an

Iranian population. The results show that apart from
CC and WHtR, the WHtR had more significant corre-
lations with most serial lipid values and a negative co-
rrelation with HDL-c.

In the study of Santos et al.,”” who made a corre-
lation between anthropometric variables and lipid
profile of 550 patients cared for at the Ambulatory of
Nutrition, to define the best predictors for tracking car-
diovascular risk, found significant negative correlation
results for HDL-c and positive ones for TG to the para-
meters of WHtR, BMI and WC. In our study we found
yet another significant correlation between LDL-c and
anthropometric variables.

TG/HDL-c is a quite new lipoprotein index, that
may serve as a predictor for cardiovascular disease.'
We observed in our study that TG/HDL-c showed a
significant correlation to the lipid and anthropometric
profile parameters analyzed and a negative correlation
with HDL-c.

The limitations of this study may be related to the
fact that the subjects are students and employees of a
university, they are young, and the most of them are
eutrophic, because they look for nutritional care and
they have a greater concern about their health and to
prevent diseases. Survey data of Vigitel*® in Brazil
show that frequency of overweight and obese adults in
the age group of 18-24 years was found to be 13.9%,
while males genre almost triples the 18-24anos for 55-
64 years old. Among women, the frequency of obesity
is in the age group 18-24 — 18.4% for the 55-64 years
18.4%. The tendency is more and more young obese.
This sample is an exception.

Table III
Analysis between nutritional status in the comparison
between the parameters of anthropometric and lipid

profiles

p value
TC 0.178
HDL-c <0.001*
LDL-c 0.064
TG <0.001°
WHtR <0.001°
TG/HDL-c <0.001°
wC <0.001°
BF% <0.001°

Values in bold and italic represent significant values; “Individuals
classified as Pre-Obese or Obese present 1 HDL-c; PIndividuals
classified as Pre-Obese or Obese present T TG, WHIR, TG/HDL-c,
WC, and BF%; TC= total cholesterol (mg/dl); HDL-c = high-density
lipoprotein cholesterol (mg/dl); LDL-c = low-density lipoprotein
cholesterol (mg/d.); TG= triglycerides (mg/dl); WHtR= waist-
to-height ratio; TG/HDL-c = triglyceride and HDL-c ratio; WC =
waist circumference (cm); BF% = body fat percentage (%). Variance
Analysis (ANOVA), significant when p < 0.05 (5%).

Waist-to-height ratio (WHtR) and
triglyceride to HDL-c ratio (TG/HDL-c) as
predictors of cardiometabolic risk
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Another important limitation is related to the diffe-
rence that could be regarded to the result of the measu-
rement of waist circumference, where studies’'*? show
that the variation of the anatomical location where was
measured the circumference of the waist can have sig-
nificant differences in measurements, depending on
the local where it was measured, that may underesti-
mate or overestimate central obesity, especially among
women. More studies are needed considering all cir-
cumferences and differences or similarities in relation
to the objective of this study.

Early prevention of obesity, with simple tools for
diagnosis of central obesity are important for the pro-
motion of health and prevention of chronic diseases,
so, this study is very important as a beginning for new
studies of these indexes.

Conclusion

From the results obtained, we can conclude that
both the WHtR and the TG/HDL-c are effective scree-
ning tools for the evaluation of abdominal adiposity
and associated cardiometabolic risk, and are simple,
low cost, and of great academic applicability , for they
are significantly related to other biochemical and an-
thropometric markers, even in individuals within the
parameters of normality for WC and BMI.
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Abstract

Introduction and aims: Microbial contamination of en-
teral feeding and infant formulas can result in a risk of
worsening of the clinical condition of the patients, who
are already weakened and susceptible to pathogens. The
objective was to evaluate aspects of the management of
quality hygienic - sanitary of enteral feeding and infant
formulas in hospitals, focusing on the structure, process
and outcome.

Methods: An observational, descriptive, prospective,
with quantitative and qualitative variables study was
done. The survey was conducted for 12 months and 227
samples of enteral feeding and 176 of infant formula
were collected in Nutrition and Dietetic Services of Heal-
th Secretary / Federal District. In evaluating the opera-
ting conditions, the Tool 2 was applied to: Enteral Nutri-
tion Preparation. Data were analyzed from the unified
Donabedian’s triad for evaluation of health services.

Results: The results obtained with the Tool 2 demons-
trated that the Storage Block complies with legal requi-
rements. Moreover, Dressing Block is a risk factor for
the contamination. From the 403 samples, 56% corres-
ponded to samples of Enteral Nutrition and 44 % to sam-
ples of Infant Formulas. The data indicate that from 227
samples of Enteral Nutrition, 6.2% were in disagreement
with the legislation, while from 176 samples of Infant
Formulas, 4.6% were also in disagreement with the le-
gislation.

Conclusion: The ineffective implementation of the sa-
nitary and hygienic requirements during the preparation
results in a microbiologically unsafe product to patients
in debilitated health state, and the count of mesophilic
microorganisms can be a good indicator of microbiolo-
gical safety.

(Nutr Hosp. 2015;31:2122-2130)
DOI:10.3305/nh.2015.31.5.8582
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CALIDAD MICROBIOLOGICA DE DIETAS
ENTERALES Y FORMULAS INFANTILES
PRODUCIDAS EN UNIDADES DIETETICAS, DE
ACUERDO CON LA TRIADA DE DONABEDIAN

Resumen

Introduccion y objetivo: La contaminacion microbiolo-
gica de dietas enterales y formulas infantiles puede con-
ducir a una situacion de riesgo de agravacion del cuadro
clinico de pacientes, ya debilitados y susceptibles a los
agentes patogenos. El objetivo fue evaluar aspectos de
la gestion de calidad de condiciones sanitarias de dietas
enterales y formulas infantiles en los hospitales, centran-
dose en estructura, proceso y resultado.

Métodos: Fue hecho un estudio observacional, descrip-
tivo, prospectivo, con variables cuantitativas y cualitati-
vas. La encuesta fue por 12 meses y se recogieron 227
muestras de dietas enterales y 176 de férmulas infantiles
en los Servicios de Nutricion y Dietética de la Secretaria
de Estado de Salud del Distrito Federal. Los datos fue-
ron analizados a partir de la Triada de Donabedian para
la evaluacion de los servicios de salud por medio de un
cuestionario.

Resultados: Los resultados obtenidos muestran que
en Bloque Almacenamiento cumple con los requisitos le-
gales. Por otro lado, el Bloque Vestuario es un factor de
riesgo de contaminacion. De las 403 muestras, 56% eran
muestras de Nutricion Enteral y 44 %, muestras de For-
mulas Infantiles. Los datos indican que de 227 muestras
de Nutricion Enteral, un 6,2% estaban en desacuerdo
con la ley, mientras que de las 176 muestras de las For-
mulas Infantiles, 4,6% también estaban en desacuerdo
con la legislacion.

Conclusion: La falta de aplicacion efectiva de requisi-
tos higiénicos sanitarios durante la preparacion resulta
en producto microbiolégicamente inseguro para pacien-
tes debilitados, y el recuento de mesofilos totales puede
ser un buen indicador de la seguridad microbiolégica.

(Nutr Hosp. 2015;31:2122-2130)
DOI:10.3305/nh.2015.31.5.8582

Palabras clave: Donabedian. Nutricion enteral. Formula
infantil. Calidad microbiologica.



Introduction

Enteral nutrition (EN) and industrialized infant for-
mulas (IF) enable greater guarantee of nutritional qua-
lity and safety of products intended for hospitalized
patients or not, for those in intensive care, post-surgi-
cal phase, and premature infants. It is also known that
the microbiological quality of EN and IF may be an
aggravation of risk situation of patients and can bring
undesirable results, such as infectious complications.
The literature suggests that enteric bacteria, especially
Salmonella sp. and Escherichia coli, Bacillus sp., Sta-
phylococcus aureus, strict aerobic facultative meso-
philic microorganisms are some of these species which
may contaminate food products!?.

In the hospital environment, microbial contamina-
tion of EN and IF has a multifactorial origin and it is
mainly related to the conditions of manipulation. It is
generally associated with addition of contaminated in-
gredients, with improper sanitization of equipment and
utensils as well as personal sanitization®**.

Donabedian’s triad is used worldwide as a bench-
mark to assess the quality of health services®. Accor-
ding to this triad, the information of Structure, Process
and Results dimensions from previously established
criteria are analyzed to measure the level of quality
achieved. The use of proxy indicators of these three
categories allows establishing the level of quality
achieved, the problems and faults occurred’.

Considering the gap in the literature about the im-
pact of Structure, Process and Results dimensions in
the quality of products for enteral nutrition and feeding
of infants, the objective of this research was to evalua-
te the microbiological quality of enteral nutrition and
infant formulas according to Donabedian’s triad.

Methods

This project was approved by the Ethics Committee
on Human Research of the State Health Department
of Federal District - ECHR / SHD / FD, as Protocol
127/2012.

Type of study

Observational, descriptive, prospective study with
quantitative and qualitative variables held from two
strategies: the first consisted of collecting Enteral Nu-
trition and Infant Formula samples and the second, of
the application of checklist in the production process.

Sample
To evaluate the structure and the production process

of enteral nutrition (EN) and infant formula (IF), the
sample universe consisted of all Dietary Units (DU)

of public hospitals of the Federal District (n = 14), he-
reinafter termed H1, H2, H3, H4, H5, H6, H7, HS, H9,
H10, H11, H12, H13 and H14. Of these, six units offer
highly complex procedures: HI, H2, H3, H8, H9 and
H10.

Industrial products for EN and IF were used for
microbiological analyzes prepared in their respective
hospitals DU.

Strategy for sampling

In this study, we analyzed all DU hospitals of the
Federal District. In each DU (n = 14), was performed,
at least, an audit for assessing operational conditions
and sample collected monthly of EN and IF for a pe-
riod of 12 months. The calculated number of samples
to be collected monthly, for a level of statistical signi-
ficance of 95%, with a sampling error of 2%, was at
least 168 for EN and IF. However, the final sample was
of 227 samples of EN and 176, IF, because in some
units were collected over a monthly sample.

Samples were prepared and analyzed, monthly, as
a set schedule and legal instructions for sample co-
llection (RDC No. 275 of 21 October 20028 and RCD
No. 63 of 6 July 2000°. Each sample of EN and IF
was composed of 200 ml of the formula selected by
DU, calculated based on the standard indicated by the
manufacturer, and bottled in specific bottles for each
specific type of diet!*!!,

Evaluation of the Structure and Process of preparing
enteral nutrition and infant formula

The evaluation of the Structure and Process was per-
formed by applying the Tool 2, adapted for this study,
and had as indicator appropriateness of these areas to
the legislation'?. The adapted instrument had 72 chec-
king items grouped in Blocks: Storage and Dressing
(19 check items), Preparation, Cleaning, Sanitization,
Conservation and Transportation (32 check items)
and Quality Control and Quality Assurance (21 check
items). So for the Donabedian’s Triad proposed for this
research, the Structure includes the Storage units and
Dressing, while the Process covers the Blocks of Prepa-
ration, Cleaning, Sanitization, Conservation and Trans-
portation and Quality Control and Quality Assurance.

The 5 points Likert Scale (1-5) was used to score
each item of blocks, according to the level of agree-
ment with the rules: 1 — Totally Disagree; 2 — Partially
disagree; 3 - Indifferent; 4 — Partially agree; 5 - To-
tally agree. To estimate the attendance percentage of
each Nutrition and Dietetics Service to these items, it
was admitted the following criteria: response with va-
lues in Likert scale between 1 and 2 correspond to the
non-compliance with current legislation; value of 3 co-
rresponds to a lack of information; and values between
4 and 5 corresponded to compliance with current le-

Microbiological quality of enteral feeding
and infant formula produced in dietary
units, according to the triad of Donabedian
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gislation. It was considered that the Services complied
with the legal requirements when achieved a level of
agreement = 75% for the corresponding answers to the
analyzed question'?. As Process indicator, the results
of microbiological analyzes in the collected samples
were still considered.

Microbiological analyzes

Analyzes were performed to Count of strict aerobic
facultative mesophilic microorganisms, Total colifor-
ms, Salmonella sp. and Coagulase-positive staphylo-
cocci (S. aureus as indicator).

The choice of Coagulase positive staphylococci
analysis was due to the fact that the species S. aureus
the most important in the genre Staphylococci, and res-
ponsible for the second highest number of infections
in humans. This genre is divided into two large groups
based on plasma clotting ability.

The most important extracellular enzyme is the
coagulase. The production of coagulase is part of the
Staphylococcus aureus. Thus, the presence of Coagu-
lase Positive Staphylococci suggests the presence of S.
aureus. The coagulase test is considered the most sim-
ple to differentiate potentially pathogenic organisms,
but not all coagulase positive strains produce toxins,
besides the fact that coagulase-negative strains have
already been implicated in outbreaks'>.

In FI samples were performed analyzes to detect
Salmonella sp., Thermotolerant and Overal Coliforms,
Bacillus cereus and Staphylococcus coagulase positi-
va'®. In this study, the indicator for result was the ab-
sence of biological risk.

Analysis of proposed corrective actions based on the
results of the microbiological analyzes

The analysis of proposed corrective actions to mini-
mize the presence of biological hazards was performed
using control records prepared by the team responsible
for producing the EN and IF in each Nutrition and Die-
tetics Service, during the survey period. The indicator
for the confirmation of adoption of corrective actions
was the absence of biological risk.

Processing of data

Data were analyzed using Microsoft Excel (version
2007) and the IBM SPSS Statistics 20.0 software and
the variables were treated from descriptive statistics.
Results

Regarding the Structure, the data indicated that
Block 2 - Products Storage for EN and IF, complied

with the legal requirements in 92.95% (n = 13) of res-
pondents Services. Even so, it was observed that there
were units that did not have SSOP for adequate pro-
ducts storage.

For Block 5 - Dressing (anteroom), it was found
that only 57.14% (n = 8) had agreement levels <75%
(Table I). These results were due to the fact that most
of the surveyed hospitals have no exclusive dressing
in the area for the Service. In addition, procedures for
scrub and hand sanitization were not available or visi-
ble in most of these dressing units.

For Process, Block 3 - Preparation of EN and IF (17
items) - there was an agreement level = 75% in 78.57%
(n = 11) of respondents Services. However, it should
be emphasized that 7.15% (n = 1) of these were in
agreement level equal to 56%, due to non-compliance
and the absence of SSOP for cleaning the area of hand-
ling and packaging products, in addition to the omis-
sion of information on storage temperature of products
handled, responsible technician’s name answerable for
processing as well as data about date, manipulation
time, expiry date, preparations map, formulas dilution,
use of equipment, among others. It was still identified
the lack of input and output control records of staff and
inadequate isolation of the handling room.

For Block 4 - Sanitization (8 items) —it was found
that only 7.15% (n = 1) of the Services had agreement
level equal to 100%; 35.75% (n = 5) had their agree-
ment level equal to 75%; 35.75% (n = 5), agreement
level = 75%; while 21.45% (n = 3) had agreement le-
vels of 63%. The main problems were the unavailabi-
lity of documents to achieve the SSOP for sanitization,
suggesting some possibility of errors in performing
the activity, especially hand sanitization, as well as the
absence of records of their activities, not performing
visual inspection after the sanitization of materials in
all surveyed Services. In addition, in one of these Ser-
vices, the site for the sanitization was not attached to
the handling room.

Regarding Block 6 - Storage and transport (7 items),
it was found that only 21.45% (n = 3) had level of
agreement = 75% for EN temporary storage already
labeled. It was found that the prepared products were
kept in refrigeration, if not immediately used and dis-
carded within 24 hours; However, no service made the
temperature conference of the products stored imme-
diately before administration to patients. The SSOP
for the storage and transport of EN and IF were not
available, and the SSOP did not exist for the temporary
storage of EN and IF already labeled.

As the result, it was found for Blocks 7 and 8 -
Quality Control and Quality Assurance, respectively,
85.80% (n = 12) of the Services had levels of agree-
ment = 75%; while 57.15% (n = 8) had level of agree-
ment = 75% for Quality Assurance. The non-confor-
mities were related to unavailability of SSOP, to not
conducting periodic microbiological analyzes in EN /
IF prepared with a statistically significant sample, the
lack of SSOP to collect rebuttal in some units, the lack
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Table I
Average of the grades obtained in the blocks for the dimensions Structure and Process,
according to the triad’ proposed by Donabedian

BL2 BL 3 BL4 BLS5 BL6 BL7 BL 8
HOSPITAL
M M M M M M
H1 3,73 3,63 4,00 2,30 3,43 3,20 3,37
H2 4,00 3,22 3,00 1,30 3,00 3,60 3,79
H3 3,80 3,50 3,00 4,00 2,86 3,20 3,79
H4 347 2,66 3,00 0 2,86 3,60 2,86
H5 3,73 3,63 4,00 3,50 3,43 3,80 3,16
Hé6 4,00 3,53 4,00 4,00 3,14 3,30 3,53
H7 333 3,25 3,00 2,50 3,00 3,20 3,05
H8 4,00 4,00 4,00 3,00 4,00 4,00 4,00
H9 3,60 2,63 3,00 3,00 3,14 3,10 2,16
H10 4,00 3,47 3,10 4,00 2,86 3,60 3,47
HI11 3,53 341 3,50 2,00 2,86 3,80 3,47
H12 4,00 3,22 3,90 2,00 2,00 3,80 2,79
HI13 3,87 3,25 3,50 3,50 343 3,20 24
H14 3,73 3,53 3,90 3,30 2,86 4,00 3,16
TOTAL 3,77 3,35 3,49 2,74 3,06 3,52 3,25

M = mean values obtained in each block.

of information about the documentation filing period
of the NE / FI. In addition, the staff did not know that
the documentation enabled the efficient screening for
investigation of any suspected quality deviation in the
production of formulas. For each item SSOP (acqui-
sition of EN / IF inputs, utensils and environment sa-
nitization, prescriptions receiving, formulas dilution,
use of equipment, labeling, storage of EN / IF and
transport of EN / IF), involving critical operations of
this process, only one unit had standardization for all
items.

About the existence and availability of records maps
of activities, to monitor the process, we found that only
36% (n = 5) of the Services held environmental and
refrigerators temperature controls and environmental
humidity control, release products in stock control,
internal audits control, complaints regarding quality
deviations in processed formulas control.

About the “Result”, 403 samples were analyzed of
which 56% (n = 227) correspond to EN samples and
44% (n = 176) of IF samples. The data indicated that of
227 EN samples, 6.2% (n = 14) were at odds with the
law, while 4.6% (n = 8/176) of FI samples also were at
odds with the law (Table I).

Among the 14 EN samples at odds with the law, four
were contaminated by strict aerobic facultative meso-
philic microorganisms and Total coliforms, simulta-
neously or not, in this period. Regarding the presence
of Total coliforms, it was found that about this sample

universe, 10 samples did not comply with the legal
standards. There was no contamination by Coagulase
positive staphylococci (Staphylococcus aureus) or Sal-
monella sp. in the samples.

For the eight IF samples at odds with the law, there
was a contamination by Salmonella sp., six contamina-
tions by Total coliform and Thermotolerant coliform,
simultaneously or not, and only one sample contami-
nated by Thermotolerant coliform

Regarding the presence of Coagulase Positive Sta-
phylococci and Bacillus cereus, it was observed that
there was no contamination in the IF samples analyzed
FI in no Service during this period.

About the team responsible intervention for the Pro-
cess of EN and IF, it was found that the proposed co-
rrective actions were based on monthly reports of the
microbiological analysis. For each result in disagree-
ment, the team developed an Action Plan to reduce the
non-compliances identified. Maintenance problems
were also appointed in the physical structure, in the re-
newal of occupational health certificates, issues which
in a certain way may influence the quality assurance of
finished products (Table III).

Discussion

This research was conducted to evaluate the existen-
ce of biological risk in enteral nutrition samples (EN)
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Table I1I
Relationship between the type of contamination in enteral nutrition and infant formula samples and check items in
disagreement with current legislation in the Dietary units surveyed.

Hospital L Contamination . .
Unit Type of contamination frequency (times) Block 2 check items - with agreement level < 75%
H2 Total Coliforms 8 Lack of information about the secure sharing of manipulation of
Mesophilic 1 the EN room.
esophil Inappropriate Isolation of handling room (pass-through window
Thermotolerant Coliforms 1 with double doors for product input and output).
H3 Total Coliforms 4 Lack of information about the secure sharing of manipulation of
M hili | the EN room.
esophtiic Lack of SSOP for all operations related to the Process.
H9 Total Coliforms 3 The labels did not contain the information required for conserva-
Mesophilic ’ tion temperature.
Salmonella sp. 1
H12 Total Coliforms 1 Lack of information about the secure sharing of manipulation of

the EN room.

Inappropriate Isolation of handling room (pass-through window
with double doors for product input and output).

Lack of SSOP for all operations related to the Process.

The labels did not contain the information required for conserva-
tion temperature.

and infant formula (IF), produced in dietary units of
hospitals in the public network of the Federal District,
Brazil, using the quality assessment triad of dietary
units proposed by Donabedian (1990)".

The results are unpublished since there are no stu-
dies in literature evaluating the relationship between
the non-compliance of the Structure and Process in
the Results, expressed in the existence of biological
risk.

Our data are consistent with the literature; Several
studies have already shown EN and IF contamina-
tion by Bacillus spp., Pseudomonas aeruginosa, En-
terobacter cloacae, Streptococcus spp., among other
indicator micro-organisms of biological risk, in EN
samples prepared in dietary units. The authors recom-
mended corrective measures for hand sanitization,
product handling, and storage of ready products at re-
frigerator temperature, between 0 ° C and 8 ° C. The
manipulation may be an important turning point'®-!”.

The physical facilities comprise the Structure and,
in this study, it was observed that the handler dressing,
item which makes up the Structure in the proposed
triad for this study, constitutes a source of contami-
nation from the environment. In audits, it was found
that the lack of essential items, such as sinks with pe-
dal and toilets in place, most favored input and output
flow of manipulators in dietary unit. It was also iden-
tified that the layout of the area for the handling of EN
and IF did not favor the continuous flow to production
and release of products.

The physical space of Enteral Nutrition Unit is the
basic element of functional planning. In the area for

each use, the conditions of skill and functionality must
be followed. The planned design and its features de-
pend on the planned management of internal and cir-
culation flows; Desirable qualities of the environment;
the basic function is to deal with a highly technical and
specific area'8, and, as seen in the results of this study,
compromises the quality of EN and IF.

Other studies also showed non-compliance in the
physical facilities of food handling units, mainly for
the toilets and dressing handlers. Unsatisfactory condi-
tions of building may compromise the performance of
the unit for implementation of the SSOP'.

Regarding the Process, it is possible to consider that
not monitoring the temperature of the products in its
supply chain and also inadequate personal sanitiza-
tion, equipment and utensils sanitization favored the
development of micro-organisms, affecting their qua-
lity now under the aspect of waste, sometimes in the
aspect of public health. The hands, worn or disposable
gloves, are the main source of contamination.

When the EN and / or IF are handled in advance,
they must be prepared in provided daily quantity and
kept at 4° C temperature for a period of up to 30 hours,
for the prevention or retarding microbial decompo-
sition is based on the inhibition of micro-organisms
development and their activity and / or destruction of
microorganisms®.

In the surveyed dietary units there were no records
about the conditions of storage and transport of pro-
ducts, despite the law provides that such operations
should occur in <4°C temperature and during handling
the time of exposure to risk of temperature (between
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10°C and 60°C) should be no more than 30 minutes
and the smaller storage time less than 12 hours?!. In ad-
dition it is necessary to standardize the binomial time
and temperature for the heating step before distribu-
tion, because this step is also a critical point of control
that may especially favor the development of aerobic
mesophilic micro-organisms.

The equipment and utensils sanitization is an im-
portant operation in the post-processing contamina-
tion, and therefore they should have their standard and
well-defined operating procedures?. The existence of
Standard Operating Procedures (SSOP), described and
visible, as well as records of activities performance,
possible to evaluate and identify possible errors that
may occur compromising the health quality of pro-
ducts. Appropriate sanitization practices provide a
good microbiological quality in IF prepared in dietary
units. The microbiological monitoring of products and
handling surfaces is an important aspect of quality
assurance policy, allowing to take corrective action
when an unsatisfactory result is found'®.

As the Result, the data of microbiological analyzes
for Total coliforms, Thermoyolerant coliforms con-
firmed significant flaws in food handling and signa-
led deficiencies in sanitization, also identified in the
audits. For Block 4 - Sanitization, only one unit had
dietary level of agreement of 100% and 5 units had
level of agreement = 75% to items according to the
legislation.

The presence of these indicators also suggests in-
efficient heat treatment failures in storage temperature
of products in storage and distribution and / or post-
sanitizing or post-processing contamination®. These
results were expected because regarding the preserva-
tion of transport of the products, only 3 units had level
of agreement = 75%.

Despite the analyzed samples had not presented
contamination by Coagulase Positive Staphylococcus
and Bacillus cereus, the above results determine the
need to pay attention to the microbiological quality of
handled products in these units. In addition, Coagulase
Negative Staphylococci species are considered oppor-
tunistic micro-organisms and are usually isolated from
hospital infections**%.

Study to evaluate the microbiological quality of IF
identified that 54% (n = 156) of the sample universe
was contaminated by Bacillus sp.; among these sam-
ples 54% were IF for premature; the authors also found
that some points of the surfaces of manipulation were
contaminated by Enterobacter cloacae, Pseudomonas
Sfluorescens, Burkholderia cepacia, Staphylococcus'®.

Microbial contamination of EN and IF has a mul-
tifactorial origin and is related to the conditions of
manipulation. It is generally associated with adding
contaminated ingredients, to improper equipment and
utensils sanitization as well as to personal sanitization®.

In this research, it is possible to consider that the
inadequacies observed in the Structure and in the Pro-
cess may have favored the contamination by Esche-

richia Coli, indicating fecal contamination; Staphylo-
coccus aureus, which indicates the presence of nasal
area; Bacillus cereus, environmental contamination
and Pseudomonas aeruginosa, which indicates the im-
proper use of antiseptic products>*.

The level of compliance of legal compliance for
Sanitization Blocks, Storage and transport, especially
express the importance of compliance to production of
EN and IF in dietary units.

The contamination by Total coliforms is not, neces-
sarily, indicator of fecal contamination or presence of
pathogens, but a large number of these micro-organis-
ms indicates unsatisfactory sanitary conditions®”2,

In this study, the presence of mesophilic microorga-
nisms possibly due to flaws in the temperature control
during the preparation, storage and distribution of”
(Table I). Or because there was no units surveyed in
a safe flow to production and release of NE and FI,
which probably may favor the contamination after pro-
cessing, as well as the lack of SSOP for sanitization
and use of equipment (Tables I and II) .

The research found that IF produced in dietary units
with products with higher handling time had higher ae-
robic mesophilic bacteria contamination, and that after
24 hours of cooling, there was an increase in the count
of these bacteria, including in the IF that were submi-
tted into heat-treated terminal (autoclave at 105°C for
3 minutes)®.

As indicators, strict aerobic facultative mesophilic
microorganisms do not suggest direct risk to consu-
mer health, however identify that the sanitization and
/ or transport and / or storage were performed impro-
perly>#3°. According to some studies, environmental
sanitization, equipment and utensils sanitization may
contribute to the detection of heterotrophic bacteria
mesophilic*!®. The mesophilic microorganisms count
may be used to track changes in process conditions and
monitoring of hygienic conditions***’.

The contamination by Salmonella sp was proba-
bly due to inadequate practice of personal sanitiza-
tion mainly from handlers with salmonellosis (Ta-
ble I). Salmonella species are considered infectious
micro-organisms and their presence features product
potentially capable of causing food infection’. It is
possible to consider that the problems identified for
the Dressing Block has contributed to this result, as
well as the isolation of handling room and the lack of
SSOP for all activities, especially personal sanitization
(Tables I and II). Research conducted to evaluate the
EN microbiological quality did not show the presence
of Salmonella in samples?.

To correct the flaws during NE and FI production,
Action Plans were prepared by the staff. These plans
contemplated actions that would minimize and / or nu-
1lify the contamination of samples through the adop-
tion of SSOP, especially for personal and products
sanitization, inputs, equipment, utensils, environment.
Training was also recommended for handlers about the
importance of sanitization in product quality. Howe-
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ver, when comparing the corrective actions foreseen
in the Action Plan with the microbiological results, it
was identified that there were no major changes in the
handling of food according to the lessons transmitted
in training.

The handler plays an important role in controlling
infection rates as one of the main responsible for the
transmission of micro-organisms. He/she should perio-
dically undergo evaluations of health conditions, and
must attend training on Good Hygienic Practices in
Food Handling®'*3. However, there is no consensus in
the literature about the effectiveness of training, althou-
¢h some studies show positive results in reducing the
contamination rate in acceptable level, of EN and IF'S.

Criteria that may be used to evaluate the effective-
ness of a training program include reaction to training,
acquisition of knowledge, changes in work related to
behavior and performance and improvements in orga-
nizational level results. However, other factors outside
the environment training may influence the effective-
ness of any program. The knowledge by itself does not
bring changes in food handling practices™.

Microbiological data obtained in this study show
that, despite the training conducted in the period of
samples collection, there was no effectiveness as the
products quality made in the dietary units. Work publi-
shed about the effectiveness of quality systems in the
production of EN and IF showed that microbial conta-
mination was significantly reduced to values around
10" CFU / mL after the implementation of Hazard
analysis and critical system control points (HACCP)>.

About the Quality control of the production of En
and IF, there was an agreement level = 75% to 85.50%
(n = 12) of the surveyed dietary units, while for Quali-
ty Assurance only 57.15% (n = 8) of the units had the
level of agreement = 75%. It is possible to consider,
before these results, the instrument used in this study
is an important tool for monitoring production quality
of EN and IF in hospital environment'2.

To Donabedian (1992)%, the item Result is the indi-
cator for the indirect evaluation of quality and is relevant
because it is responsible for intervening in other compo-
nents and operate objective changes in the system.

The purpose of quality evaluation is to determine
the degree of success of procedures to prevent the oc-
currence of risks, while the goal of quality control is to
exercise constant vigilance, so that the standard devia-
tions may be early detected and corrected.

This research showed that permanent audits help to
identify risk situations and thus minimize problems
arising from food contamination.

The authors consider that the adoption of continuous
audits may minimize the costs of production since the
microbiological analyzes may be restricted to sporadic
situations, despite the limitation of this study being the
small number of surveyed dietary units, it still counts
with the lack of a sampling plan that enables offer ac-
curacy of information about quality of processed pro-
ducts there in place.
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Resumen

Introduccion: El mate es la infusién nacional de Ar-
gentina y sus propiedades en la salud humana no han
sido totalmente aclaradas.

Objetivos: Evaluar las modificaciones del perfil lipidi-
co en pacientes dislipidémicos suplementados con yerba
mate.

Métodos: Se estudiaron 121 individuos dislipidémicos
(Colesterol Total (CT), Colesterol LDL (CLDL) y/o Tri-
glicéridos (TG) elevados) de ambos sexos (74 mujeres y
47 varones) entre 40 y 60 aios, sin tratamiento hipolipe-
miante. Luego de seis semanas de abstinencia de mate, se
analizé su perfil lipidico e indice aterogénico (IA), com-
posicion corporal a través de antropometria y consumo
reciente de energia, nutrientes y grupos de alimentos a
través de cuestionario de frecuencia de consumo. Se indi-
¢6 el consumo diario de mate preparado con 50g o 100g
de yerba mate. Se indicé no alterar habitos alimentarios,
tabaquismo, medicacion ni ejercicio fisico. Se repitieron
las determinaciones luego de seis y doce semanas. El ana-
lisis estadistico se realizo mediante prueba T de Student
para muestras relacionadas o prueba de Wilcoxon segiin
normalidad de las variables (p<0,05).

Resultados: Al finalizar las doce semanas, el CT des-
cendi6 9,49% (21,66mg/dL), CLDL descendié 11,95%
(17,96mg/dL), CHDL descendio6 3,34% (1,65mg/dL) y el
IA descendio 6,58% (0,31 puntos), p<0,001 para todos
los casos. TG solamente disminuyeron 7,02% (10,74mg/
dl; p=0,029) en consumidores de 50g de yerba mate. Las
variables antropométricas y nutricionales no se modifi-
caron significativamente.

Conclusiones: El consumo diario de mate produce una
disminucion tiempo dependiente en CT y sus fracciones
en individuos dislipidémicos.
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DOI:10.3305/nh.2015.31.5.8386

Palabras clave: Ilex paraguariensis. Colesterol. Triglice-
ridos. Colesterol LDL. Dislipidemia.

Correspondencia: Diego Nicolds Messina
Universidad Juan Agustin Maza

Soler 174, San Martin (CP 5570), Mendoza, Argentina.
E-mail: diego_messi@hotmail.com

Recibido: 19-X1-2014.
Aceptado: 11-11-2015.

LIPID - LOWERING EFFECT OF MATE TEA
INTAKE IN DYSLIPIDEMIC SUBJETCS

Abstract

Introduction: Mate is the national infusion of Argen-
tina and its properties on human health have not been
fully elucidated.

Objective: To evaluate changes in lipid profile in dysli-
pidemic patients supplemented with yerba mate.

Methods: 121 dyslipidemic subjects (total cholesterol
(TC), LDL cholesterol (LDLC) cholesterol and / or tri-
glycerides (TG) elevated) without lipid-lowering therapy,
both sexes (74 women and 47 men) between 40 and 60
years old were studied. After six weeks of mate abstinen-
ce, lipid profile and atherogenic index (AI), body com-
position by anthropometry and recent intake of energy,
nutrients and food groups by food frequency question-
naire were analyzed. Daily consumption of mate prepa-
red with 50g or 100g of yerba mate was indicated, plus
the instruction not to alter eating habits, smoking, medi-
cation or exercise. All determinations were repeated after
six and twelve weeks. Statistical analysis was performed
using Student’s T test for paired samples or Wilcoxon test
according to normality of the variables (p <0.05).

Results: At the end of twelve weeks, TC fell 9.49%
(21.66mg/dL), LDLC fell 11.95% (17.96mg/dL) HDLC
fell 3.34% (1.65mg/dL) and AI dropped 6.58% (0.31
points), p <0.001 for all cases. TG decreased 7.02%
(10.74mg/dl; p = 0.029) only in 50g yerba mate consu-
mers. Anthropometric and nutritional variables did not
change significantly.

Conclusions: Daily consumption of mate produces a
time-dependent decrease in TC and its fractions in dysli-
pidemic subjects.

(Nutr Hosp. 2015;31:2131-2139)
DOI:10.3305/nh.2015.31.5.8386

Key words: Ilex paraguariensis. Cholesterol. Triglyceri-
des. LDL cholesterol. Dyslipidemia.
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Abreviaturas

CT: Colesterol Total.

CLDL: Colesterol LDL.

CHDL.: Colesterol HDL.

TG: Triglicéridos.

IA: Indice Aterogénico.

IMC: Indice de Masa Corporal.

CFCA: Cuestionario de Frecuencia de Consumo
Alimentario.

HMG-CoAR: 3-hidroxi-3-metilglutaril coenzima A
reductasa.

Introduccion

El drbol de yerba mate, cuyo nombre cientifico es
llex paraguariensis, es una especie muy conocida en
el cono sur de América, debido al uso extensivo que
se hace de sus hojas y tallos, que son sometidos a pro-
cesos de secado, triturado y estacionamiento, de los
cuales se obtiene la “yerba mate” utilizada para pre-
parar una infusién denominada “mate”. La prdctica de
consumir esta infusion se realiza en los paises de Uru-
guay, Argentina (en donde ha sido declarada “infusion
nacional”), Paraguay y Brasil, principalmente’.

El mate es reconocido por su variedad de compo-
nentes activos, entre los cuales se destacan xantinas
tales como cafeina, teofilina y teobromina. Ademads
posee compuestos fendlicos como dcido clorogénico,
dcido cafeico y taninos catéquicos, y otros flavonoi-
des como kaempferol y quercetina, los cuales le brin-
dan propiedades antioxidantes®. Contiene saponinas,
glucdsidos de esteroides solubles en agua, a los que
se les atribuye propiedades antiinflamatorias e hipo-
colesterolémicas**. Finalmente, posee diversos com-
puestos aromdticos tales como terpenoides, cetonas y
aldehidos que son responsables del sabor caracteristi-
co de la infusién'.

En los ultimos afios, el estudio de los efectos bio-
16gicos de esta infusién ha tomado mayor relevancia,
siendo notables su capacidad sobre el control de peso’
e hipocolesterolémica. Esta ultima propiedad se debe-
ria principalmente a la presencia de saponinas en la
infusion®’, las que a nivel intestinal forman micelas
con el colesterol impidiendo su absorcion, favore-
ciendo asf su excrecién®*. Se ha asociado la ingesta de
mate con una mejoria en el metabolismo lipidico debi-
do a que produce una reduccion del colesterol plasmad-
tico y triglicéridos como asi también una disminucion
en los niveles de glucemia, considerdndose una buena
opcién para el tratamiento de la obesidad®. No existe
suficiente bibliografia acerca del efecto que produce
el consumo de esta infusién sobre el perfil lipidico
en humanos, ya que la mayoria de las investigaciones
han sido realizadas en animales de laboratorio.

El objetivo del presente trabajo fue analizar la in-
fluencia del consumo de mate sobre el perfil lipidico
en una muestra de adultos dislipidémicos de la Pro-
vincia de Mendoza, Argentina.

Métodos
Diserio del estudio

El presente estudio fue llevado a cabo en la provin-
cia de Mendoza, Argentina, entre setiembre de 2012
y julio de 2014. El disefio del estudio epidemiolégico
fue longitudinal experimental. El trabajo consistié en
la suplementacién con yerba mate durante doce se-
manas, mas tres andlisis de laboratorio al comienzo,
a las seis semanas y al finalizar el estudio, y entre-
vistas nutricionales en las que se evalué la composi-
cioén corporal y el consumo de alimentos. Todos los
voluntarios que participaron en el estudio firmaron
un consentimiento escrito a un protocolo previamente
aprobado por el Circulo Médico de Mendoza (Men-
doza, Argentina).

Poblacion

La muestra estudiada estuvo constituida por 121
individuos dislipidémicos (74 mujeres y 47 varones),
con edades comprendidas entre 40 y 60 afios, con peso
estable (+ 3kg en tres meses), sin otras alteraciones
endocrinas y/o metabdlicas conocidas, elegidos a par-
tir de una consulta médica de rutina. Fueron inclui-
dos en el presente estudio aquellos que presentaron,
al comienzo de la investigacion: colesterol total (CT)
mayor o igual a 200 mg/dl, colesterol LDL (CLDL)
mayor o igual a 130 mg/dl y/o triglicéridos (TG) ma-
yor o igual a 150 mg/dl y menor a 400 mg/dl.

Fueron excluidos los voluntarios tratados con me-
dicacién hipolipemiante u otros medicamentos capa-
ces de alterar el perfil lipidico, aquellos con un consu-
mo habitual elevado de bebidas alcohdlicas, drogas o
fumadores, con patologias como hipertensién arterial,
diabetes mellitus y/o enfermedad tiroidea tratadas con
farmacos, con neoplasias malignas conocidas, obesi-
dad tratada con cirugia y aquellos que hubieran parti-
cipado en ensayos clinicos o intervenciones nutricio-
nales para control de peso en los tultimos tres meses.
Ademds, fueron excluidos todos aquellos voluntarios
que hubieran consumido mate en las seis semanas pre-
vias al comienzo del estudio, aquellos que debieron
suspender su participacién debido a molestias diges-
tivas ocasionadas por el consumo de mate, o quienes
reportaron no adherirse a las cantidades de yerba mate
indicadas.

Andlisis de laboratorio

Para la determinacion del perfil lipidico se reali-
zaron tres andlisis de sangre: el dia del comienzo del
estudio, luego de seis semanas y luego de doce se-
manas. La evaluacion se realizé sobre muestras de
suero, separado luego de dos horas de la extraccién
de sangre venosa. Para tal fin se indicé a los pacientes
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concurrir con ayuno de 12 horas, posterior a una cena
liviana. Una vez obtenida la muestra se procedio a la
cuantificacion de CT, CHDL y TG en analizador qui-
mico clinico Mindray BS — 300 (Mindray, Shenzhen,
China).

— Colesterol Total: se determiné por método colo-
rimétrico CHOD-PAP (Colestat enzimatico AA,
linea liquida, Wiener Lab, Rosario, Argentina).
La reaccion empleada involucra tres reacciones
quimicas sucesivas; la primera, mediada por la
enzima colesterolesterasa, capaz de hidrolizar
ésteres de colesterol; la siguiente se basa en la
oxidacion del colesterol para originar peroxido
de hidrégeno; y la tultima consiste en la obten-
cién del producto coloreado en presencia de pe-
roxido de hidrégeno liberado, fenol y aminoanti-
pirina. La posterior cuantificacion del producto
coloreado permitié hallar la concentracion de
CT, ya que ambos pardmetros se relacionan de
manera proporcional.

— Triglicéridos: se determiné mediante método en-
zimdtico (TG Color GPO/PAP AA, linea liquida,
Wiener Lab, Rosario, Argentina). Para la obten-
cion de la concentracion sérica de TG, se utilizé
un método basado en la accion de la lipasa so-
bre los TG para liberar dcidos grasos y glicerol,
el cual origina ADP en una reaccién catalizada
por la glicerolquinasa. El ADP as{ obtenido, en
presencia de fosfoenolpiruvato y piruvatoquina-
sa, da lugar a la formacién de piruvato, que re-
acciona con NAD reducido, mediante la accidn
de la enzima lactato deshidrogenasa, oxiddndose
a lactato y generando NAD oxidado. La deter-
minacion de la disminucion del la absorbancia a
340 nm permiti6 obtener una medida de la con-
centracion de TG en la muestra.

— Colesterol HDL (CHDL): se determind por mé-
todo colorimétrico sin precipitacion (HDL Co-
lesterol monofase AA plus, linea liquida, Wiener
Lab, Rosario, Argentina). Para hallar la concen-
tracion sérica de CHDL en la muestra se utilizé
una técnica basada en la precipitacion, con po-
lianiones, fosfotungstato y polietilenglicol, de
las lipoproteinas de mayor tamafio, dejando asi
el CHDL en suspension y permitiendo su cuan-
tificacion por el método mencionado para deter-
minacién de CT.

— Colesterol LDL: se determind mediante formu-
la de Friedewald [CLDL = CT — (CHDL + TG
/5.

— Indice Aterogénico: se calculd el Indice Aterogé-
nico de Castelli, mediante la férmula Colesterol
Total / Colesterol HDL.

Suministro de yerba

La totalidad de la yerba mate necesaria para la in-
tervencidon, perteneciente a la misma marca comer-
cial y al mismo lote, fue proporcionada por los in-
vestigadores. Se entregd yerba mate elaborada con
palo, de procedencia argentina, en envases de 500
g. Los voluntarios fueron asignados aleatoriamente
en dos grupos de consumo de yerba:

Grupo 1: Se indicé el consumo diario de 50 gra-
mos de yerba con medio litro de agua, en un solo
momento del dia (mafiana o tarde, a eleccion del
participante).

Grupo 2: Se indic6 el consumo diario de 100 gra-
mos de yerba con un litro de agua, en dos momen-
tos del dia (mafiana y tarde).

Los participantes del ensayo recibieron instruc-
ciones precisas sobre cédmo proceder respecto del
consumo de mate durante las doce semanas: se en-
fatizaron los procedimientos de preparacion de la
infusidn al estilo tradicional argentino (mate “ceba-
do” con bombilla), temperatura del agua a 70°C, la
prohibicién de agregar otros elementos en la bebida
y la necesidad de desechar la yerba utilizada y no
compartir la infusién. Para evitar cualquier altera-
cién en la ingesta de nutrientes, se prohibi6 el uso
de azicar o miel como endulzantes de la bebida,
pero se permitié beberla con edulcorantes artificia-
les no nutritivos, previa consulta con un nutricio-
nista. Finalmente, a los voluntarios se les indicé
que evitaran alterar hdbitos alimentarios, de taba-
quismo, actividad fisica y consumir suplementos
nutricionales.

Determinaciones antropométricas

Se evalu6 la composicién corporal mediante an-
tropometria, al inicio del estudio y en las sexta y
duodécima semanas. Se midié peso corporal en una
balanza (capacidad 150 kg y 100 g de precision,
marca CAM, modelo P-1003, Buenos Aires, Ar-
gentina). La estatura se midi6 en el estadidmetro
metdlico de la misma balanza, con una escala de
1 a 200 cm y una precision de 0,5 cm. Se midie-
ron los pliegues cutdneos (tricipital, bicipital, su-
prailfaco y subescapular), utilizando un plicémetro
(marca Harpenden, con una precisién de 0,2 mm y
apertura de 80 mm). Las circunferencias de cintu-
ra y cadera fueron medidas con una cinta métrica
flexible ineldstica con una escala de 10 mm (error
1 mm, marca Calibres Argentinos, Rosario, Argen-
tina). Con los datos obtenidos se determinaron los
siguientes pardmetros indirectos: indice de masa
corporal (IMC, kg/m?), porcentaje de grasa corpo-
ral mediante ecuacién de Durnin y Womersley'® y
relacion cintura/cadera.

Efecto hipolipemiante del consumo de
mate en individuos dislipidémicos
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Tabla I

Caracteristicas generales, perfil lipidico y caracteristicas antropométricas iniciales

de la muestra segiin grupos de estudio

Total Grupo 1 Grupo 2
N (Mujeres : Varones) 121 (74 : 47) 74 (39 : 35) 47 (35:12)
Edad (afios) 50,95 + 6,58 50,92 + 6,24 51,00 + 7,25
Colesterol total (mg/dl) 228,37 +£26,36 231,28 +27,29 223,08 + 24,00
Colesterol LDL (mg/dl) 150,22 + 20,80 151,35 + 21,39 148,16 = 19,77
Colesterol HDL (mg/dl) 49,20 + 3,97 4931 +421 49,00 + 3,53
Triglicéridos (mg/dl) 144,75 £ 70,77 153,08 + 74,77 129,59 + 60,85
Peso (kg) 73,34 + 14,09 76,00 + 14,77 73,14 £ 12,90
Talla (m) 1,66 +0,09 1,67 £0,09 1,65+ 0,10
IMC (kg/m?) 26,86 + 4,20 27,10 £4,43 26,91 +3,84
Circunferencia de cintura (cm) 89,27 + 13,15 91,65 + 14,74 88,89 + 10,54
Circunferencia de cadera (cm) 103,60 = 10,90 105,04 = 12,58 105,60 = 8,16
Relacion cintura / cadera 0,84 +0,08 0,89 +0,16 0,84 + 0,06
Porcentaje de masa grasa 34,86 + 7,68 34,67 = 8,47 36,51 = 6,36
Peso de masa grasa (kg) 25,70 = 7,93 26,28 + 8,82 26,83 + 6,59

Resultados expresados como media + desviacion estdndar.

Entrevistas nutricionales

Por otra parte, para estimar el consumo de energia,
nutrientes y grupos de alimentos se utilizé un recorda-
torio de 24 horas y un cuestionario de frecuencia de
consumo alimentario (CFCA). Ambos métodos se em-
plearon conjuntamente, ya que la utilizacion de los dos
se complementa, obteniéndose una informacion mds
amplia y completa'', y fueron realizados por un nutri-
cionista entrenado utilizando ayudas visuales para pre-
cisar cantidades y porciones consumidas a partir de la
informacién aportada por el voluntario. El recordatorio
de 24 horas permitié obtener una descripcion detallada
de los alimentos y bebidas consumidas en el dia ante-
rior. Por otra parte, se utilizé un CFCA desarrollado,
validado, probado y refinado por el Departamento de
Nutricién de la Harvard School of Public Health'?, lue-
go traducido, adaptado y validado en Espaiia'®. Debido
a la falta de cuestionarios validados en la poblacion
argentina, la seleccion del presente CFCA se basé en
que Argentina y Espafa tienen costumbres alimenta-
rias similares, y en que éste ha sido previamente utili-
zado en estudios de la Argentina'*'. Este cuestionario
incluye una lista de 118 alimentos, tiene un cardcter
semicuantitativo, ya que se indica una porcion o canti-
dad de referencia y luego se procedié a su conversion
en nutrientes mediante un programa informdtico. Para
ello, previamente, se transformaron las frecuencias de-
claradas de cada alimento en frecuencia alimento/dia y
se uso la tabla de composicidn de alimentos publicada
por Mahan y Escott-Stump'® para calcular la cantidad

Fig. 1.—Variaciones en el perfil lipidico

de macronutrientes (g/dfa) y micronutrientes (mg/dia)
ingeridas.

Andlisis estadistico:

Se utilizé el programa estadistico PASW Statistics®
18 para Windows® (IBM®, Nueva York, EE.UU.). Para
la estadistica descriptiva se utilizé media aritmética
como medida de tendencia central y desviacidn estdn-
dar como medida de dispersion. En lo que respecta a
la estadistica inferencial, para establecer diferencias de
medias entre los diferentes momentos de observacion,
se utilizo prueba T de Student o prueba de Wilcoxon
para muestras relacionadas, segtin la normalidad de las
variables. Por otra parte, para comparar las diferencias
entre los grupos se empled prueba T de Student para
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Tabla I

Comportamiento del perfil lipidico a lo largo de la intervencion

Variacion
Variacion total porcentual
Variables Semana 1 Semana 6 Semana 12 (negativa) (negativa) p
228,37 =
Colesterol Total (mg/dl) 25,45 215,68 £28,94 206,71 £30,95 21,66 (16,55 —26,77)9,49% <0,001
150,22 +
Colesterol LDL (mg/dl) 20,61 141,00 £23,94 132,27 26,25 17,96 (13,22 —22,69)11,95% <0,001
Colesterol HDL (mg/dl) 49,20 +3,86 47,15+4,08 47,55 4,11 1,65 (0,91 -2,38)  3,34% <0,001
144,75 +
Triglicéridos (mg/dl) 70,47 137,68 72,28  134,45+76,94 10,31 (-0,43 —21,05) 7,12% 0,060
Indice Aterogénico 4,65+041 4,57+046 4,34 +0,48 0,31 (0,22-0,39)  6,58% <0,001
Grupo 1
231,28 + 21,58
Colesterol Total (mg/dl) 27,29 217,43 +30,85 209,70 +£31,08 (15,72 -27,44) 9,33% <0,001
151,35 = 17,83
Colesterol LDL (mg/dl) 21,39 142,37 25,42 133,52 +27,61 (12,17 -23,50) 11,78% <0,001
1,59
Colesterol HDL (mg/dl) 49,31 £4,21 47,07 +4,51 47,72 £ 4,29 (0,69 —2,49) 3,22% 0,001
153,08 = 10,74
Triglicéridos (mg/dl) 74,77 139,98 + 68,64 142,34 + 83,11 (-4,83 —26,32) 7,02% 0,029
. 0,31
Indice Aterogénico 470 +0,44 4,62+047 4,39 +0,48 (0,20 -0,41) 6,60% <0,001
Grupo 2
223,08 + 21,82
Colesterol Total (mg/dl) 24,01 213,33 +30,34 201,26 +£26,33 (11,73 -31,91) 9,78% <0,001
148,16 18,18
Colesterol LDL (mg/dl) 19,77 139,15+21,94 129,98 +23,73 (9,32 -27,03) 12,27% <0,001
1,74
Colesterol HDL (mg/dl) 49,00 +3,53 47,26 +3,46 47,26 = 3,79 0,43 -3,05) 3,55% 0,010
129,59 + 9,51
Triglicéridos (mg/dl) 60,85 134,58 +77,64 120,08 +62,70 (-2,12-21,15) 7,34% 0,087
, 0,30
Indice Aterogénico 455+0,38 4,510,445 425 +0,47 (0,15-0,46) 6,59% <0,001

Resultados expresados como media + desviacion estdndar; para la variacion total, como media (intervalo de 95% de confianza para la media).

muestras independientes. En todos los casos, se esta-

blecid la significancia estadistica con un p<0,05.

Resultados

En la tabla I se detallan las caracteristicas iniciales
de la muestra estudiada en su totalidad y dividida en
los dos grupos de estudio segin suplementacién con
yerba mate: edad, perfil lipidico y caracteristicas an-
tropométricas. Puede apreciarse que ambos grupos
cumplieron la caracteristica de dislipidemia, si bien

los valores medios de TG fueron superiores en el Fig. 2.—Variaciones del perfil lipidico segiin grupo de estudio
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Tabla IIT

Variables de control

Variables antropométricas Semana 1 Semana 12
Peso (kg) 73,34 + 14,36 73,47 + 14,43 0,470
IMC (kg/m?) 26,86 4,15 26,89 + 4,13 0,559
Circunferencia cintura (cm) 89,27 + 12,15 89,97 + 11,79 0,228
Circunferencia cadera (cm) 103,60 + 10,94 103,08 = 10,35 0,153
Relacion cintura / cadera 0,88 +0,14 0,88 +0,12 0,898
Masa grasa (%) 34,86 +7,82 34,35+ 5,44 0,080
Masa grasa (kg) 25,70 + 7,44 25,36 + 6,07 0,195
Variables nutricionales Semana 1 Semana 12

Energia (kcal) 2583,60 = 969,10 2605,59 £ 951,11 0,380
Glucidos

(2) 262,83 + 119,24 265,52 + 117,96 0,530
(%) 40,96 + 9,29 41,09 £9,32 0,705
Proteinas

(2) 159,04 = 46,17 159,12 £ 46,01 0,939
(%) 23,04 + 3,99 22,96 = 4,05 0,753
Lipidos

(2) 79,81 £ 34,12 81,56 + 32,89 0,042
(%) 28,26 7,07 28,78 £ 6,70 0,097
A. G. Saturados 30,15 + 13,35 30,38 + 13,05 0,424
A. G. Monoinsatrurados 28,62 + 12,19 29,03 + 11,87 0,082
A. G. Poliinsaturados 18,28 + 9,31 19,46 + 9,31 0,048
Alcohol

(2) 25,41 +£38,72 24,71 + 38,73 0,484
(%) 7,70 £ 11,90 7,22 10,99 0,141
Fibra alimentaria (g) 14,16 = 5,67 14,06 = 5,22 0,671
Carnes rojas (g) 78,28 + 32,49 79,28 + 31,49 0,696
Carnes blancas (g) 77,58 + 37,82 75,79 + 37,98 0,071
Pescados 31,38 +27,00 30,93 +27,01 0,175
Vegetales (g) 514,11 + 186,56 517,96 = 178,81 0,285
Frutas (g) 379,64 + 304,28 343,48 £223.47 0,233
Café (ml) 68,37 + 100,02 57,58 £ 72,89 0,426

Resultados expresados como media + desviacion estdndar.

grupo 1. Ademds, el IMC medio correspondié a la
categoria de sobrepeso, es decir, estuvo comprendido
entre 25 y 30 kg/m?. Por otra parte, en la tabla II se
aprecia la evolucién de los marcadores bioquimicos
evaluados en las semanas 1, 6 y 12 de la interven-
cién, mds sus variaciones absoluta y relativa, tanto
en la totalidad de la muestra como en sendos grupos
seguin consumo de yerba mate. Tal como se observa,
las variaciones de todos los marcadores analizados
fue significativa, excepto la de TG, los cuales sola-
mente disminuyeron significativamente en el Grupo
1. La tabla III sintetiza el comportamiento de las va-
riables de control (antropométricas y nutricionales)

a lo largo de las doce semanas de suplementacién
con yerba mate. Como puede apreciarse, solamente
el consumo diario de lipidos y dcidos grasos poliin-
saturados aumentd levemente entre la primera y la
dltima semana.

En la figura 1 se observan las variaciones en CT y
sus fracciones, en la totalidad de la muestra, durante
las doce semanas. Por otra parte, la figura 2 detalla
las diferencias absolutas de los marcadores bioqui-
micos, al finalizar la intervencion, y separadas seguin
grupo de estudio por consumo de yerba mate. Las
diferencias entre los efectos de una dosis y otra no
fueron estadisticamente significativas.
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Discusion

En la presente investigacion se observé una reduc-
cion en las fracciones lipidicas en individuos dislipi-
démicos suplementados con diferentes dosis de yerba
mate, consumida de la manera tradicional argentina.
Especialmente, qued6 evidenciada una disminucion
en los valores de CT y CLDL, con una mejora en el
indice aterogénico en un lapso de doce semanas. Estos
resultados son coherentes con diversos estudios que
concluyen que el consumo de mate o de sus compo-
nentes aislados produce descensos significativos en
los valores de colesterol y triglicéridos.

Los compuestos quimicos presentes en el mate, de
manera individual, han mostrado mejorar el perfil li-
pidico mediante diferentes mecanismos. En un estu-
dio se observé una declinacidn en la sintesis de co-
lesterol en células gliales tratadas con cafeina y otras
metilxantinas, que indujeron cambios en la actividad
de la 3-hidroxi-3-metilglutaril coenzima A reductasa
(HMG-CoAR), enzima clave en la sintesis de coles-
terol'’. El dcido clorogénico, via infusién intravenosa,
produjo una importante disminucién en la concentra-
cién plasmdtica de colesterol y triglicéridos en ratas'®.
Otra investigacion concluyé que el colesterol total y
el colesterol LDL disminuyeron significativamente en
aves cuyas dietas fueron suplementadas con querceti-
na (flavonoide presente en el mate) y 8- tocotrienol .
Este mismo flavonoide, suplementado en ratas, produ-
jo una disminucién en lipidos plasmaticos, junto a una
reduccién en la actividad de la HMG-CoAR hepdti-
ca®. Por otra parte, en hepatocitos de ratas normales,
la quercetina indujo una disminucion en la sintesis de
dcidos grasos y de triglicéridos, con una consecuen-
te reduccion de la formacion de lipoproteinas de muy
baja densidad, mientras que la sintesis de colesterol y
la actividad de la HMGCoAR no fueron afectadas®'.

En estudios experimentales en animales, los efec-
tos del consumo de extractos de yerba mate incluyen
reduccidn en el colesterol sérico y triglicéridos en ani-
males alimentados con dietas altas en grasa o dislipi-
démicos®?*?7. Ademds, la ingesta de mate ha demos-
trado reducir el peso® y aumentar el colesterol HDL?,
sumado a una inhibicién en la progresién de ateroscle-
rosis®. Extractos de yerba mate regulan negativamen-
te genes implicados en la adipogénesis y aumentan la
expresion de genes que la inhiben®, incrementan la
expresion de receptores de CLDL junto con una re-
duccidn en la peroxidacion lipidica®. Los componen-
tes responsables de estos efectos serfan derivados fe-
nélicos del dcido clorogénico?, quercetina y rutina®,
a lo que se le suma la ya mencionada excrecion de
colesterol a nivel intestinal debido a la formacion de
micelas con las saponinas®, mds un posible efecto en
la reduccion de la actividad de la lipasa pancredtica®.
Por lo tanto, la particular composicién quimica del
mate seria la responsable de actuar sinérgicamente en
la reduccién de los lipidos plasmdticos observada en
los estudios mencionados.

Las investigaciones sobre el efecto del consumo de
mate en el perfil lipidico en humanos han sido esca-
sas hasta el momento. Un estudio brasilefio demostrd
que el consumo de esta bebida disminuye un 8,6% los
niveles de CLDL en individuos dislipidémicos en un
lapso de cuarenta dfas’, mientras que los valores de TG
no se modifican. La reduccién en CLDL observada en
nuestra investigacion, cercana al 12%, es superior a la
de dicho estudio debido al mayor tiempo de suplemen-
tacion (doce semanas), por lo cual puede deducirse que
el efecto sobre el perfil lipidico es tiempo-dependien-
te. En otra investigacion, el consumo de mate redujo
el CLDL en 13,5 mg/dl en individuos con Diabetes
Mellitus tipo 2, mientras que en prediabéticos, junto
con intervencion nutricional, el CLDL se redujo 11
mg/dl junto con los TG, en un lapso de 60 dias®. En
ambos estudios, el consumo de mate fue cuantificado
en medidas de 330 ml, tres veces al dia, durante o in-
mediatamente después de las comidas, lo que resulta
en una cantidad neta de aproximadamente un litro dia-
rio de infusién. En nuestra investigacion, en cambio,
se trabajo con dos dosis: una dosis baja, resultante en
medio litro de bebida, mds accesible a la poblacién en
general, y una dosis alta, similar a la empleada en di-
chos estudios.

Existen otras diferencias entre nuestra investiga-
cion y la efectuada por de Morais y colaboradores. En
primer lugar, los tiempos de abstinencia de mate y de
tratamiento empleados fueron menores a los de nues-
tro estudio, ya que estos autores trabajaron con una
abstinencia previa de dos semanas y una intervencién
experimental de cuarenta dias. Por otra parte, esta in-
vestigacion mostré un aumento significativo de 4,4%
en el CHDL en los primeros veinte dias, junto a una
pérdida de peso de aproximadamente 0,5 kg, la cual,
segin los autores, no tendrfa impacto en los lipidos
plasmaticos. En nuestra investigacion, en cambio, los
niveles de CHDL disminuyeron un 3,34%, mientras
que las variables antropométricas no mostraron niguna
modificacion significativa al cabo de las doce semanas
de intervencion. Las variables nutricionales siguieron
la misma tendencia, aunque solamente una, el consu-
mo de dcidos grasos poliinsaturados, result6 en un li-
gero aumento (de aproximadamente un gramo), el cual
careceria de significacién clinica, dada la mantencion
de demds variables analizadas, si bien puede conside-
rarse una debilidad de la investigacion. Finalmente, la
muestra de sujetos dislipidémicos de la investigacion
de de Morais fue significativamente menor a la nuestra
(57 individuos), mds joven y exlcuy6 a los individuos
obesos (IMC > 30 kg/m?).

Como puede apreciarse, las formas de investigacion
no han sido siempre similares, y la carencia de estudios
experimentales en seres humanos con dosis de yerba
mate y tiempos de intervencion estandarizados ha sido
un limitante en este campo de estudio. Sin embargo, es
de comtn acuerdo la reduccion en los valores de CT
y CLDL, con la consiguiente mejoria en el IA, mien-
tras que el comportamiento de TG y CHDL no ha sido

Efecto hipolipemiante del consumo de
mate en individuos dislipidémicos

Nutr Hosp. 2015;31(5):2131-2139 2137



consistente en todas las investigaciones. De hecho, en
nuestro ensayo se aprecio una reduccion significativa
en los valores de TG solamente en el grupo de estudio
N°1, mientras que en el grupo N°2, tal vez debido al
menor tamafio de muestra o a la mayor dispersion de
los valores iniciales, no se observaé tal resultado. Ade-
mds, fueron excluidos aquellos voluntarios dislipidé-
micos con valores de TG superiores a 400 mg/dl, con
el objetivo de no alterar la estimacién de la fraccion
CLDLY, por lo cual el verdadero efecto del consumo de
mate en las hipertrigliceridemias atn no estd aclarado.

Merece una mencién aparte el efecto protector de
esta bebida sobre la peroxidacion de las particulas de
CLDL, atribuido a los flavonoides que contiene?3%3*
y sobre el estado antioxidante en general®. De esta
manera, la proteccidn contra las enfermedades cardio-
vasculares resulta en un beneficio atin mayor. Futuras
investigaciones experimentales en seres humanos de-
berfan aclarar del todo los mecanismos moleculares
implicados en dichos efectos, asi como las dosis mi-
nimas y su influencia en individuos bajo tratamiento
o en otras condiciones patoldgicas. De esta manera, se
podrd avanzar en la inclusién del mate como medida
auxiliar no medicamentosa en la prevencion y el trata-
miento de las enfermedades cardiovasculares.

En conclusion, el consumo diario de mate preparado
con 50 g o 100 g de yerba mate produce una disminu-
cion tiempo dependiente en Colesterol Total y sus frac-
ciones en sujetos dislipidémicos, mejorando su indice
aterogénico.
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Abstract

Background: There are several standard diets for ani-
mals used in scientific research, usually conceived by
scientific institutions. The AIN-93 diet is widely used, but
there are some reports of fatty liver in Wistar rats fed
this diet.

Objective: We aimed to evaluate the hepatic repercus-
sions of the AIN-93 diet intake in Wistar rats.

Methods: Forty newly-weaned 21-day-old male Wistar
rats were fed either the AIN-93 diet or a commercial diet
for either 1 month or 4 months. Weight gain, serum bio-
chemistry, hepatic histology, and hepatic fatty acid pro-
file were analyzed.

Results: Hepatic steatosis was observed, especially in
the group fed the AIN-93 diet. Serum blood glucose, ab-
solute and relative liver weight and hepatic levels of oleic,
palmitoleic, stearic, and palmitic fatty acids were related
to the observed steatosis, while lipidogram and serum
markers of liver function and injury were not.

Conclusion: AIN-93 diet induced acute hepatic stea-
tosis in Wistar rats, which may compromise its use as a
standard diet for experimental studies with rodents. The
hepatic fatty acid profile was associated with steatosis,
with possible implications for disease prognosis.
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LA INGESTA DE LA DIETA EST{&NDAR
AIN-93 INDUCE ESTEATOSIS HEPATICA CON
ALTERADO PERFIL DE ACIDOS GRASOS
EN RATONES WISTAR

Resumen

Introduccion: En la investigacion cientifica, hay varias
dietas estandar para los animales, generalmente conce-
bidas por instituciones cientificas. La dieta AIN-93 es
ampliamente utilizada, pero hay algunos informes de es-
teatosis hepatica en ratones Wistar alimentadas con esta
dieta.

Objetivo: Evaluar las repercusiones hepaticas de la in-
gesta de la dieta estandar AIN-93 en ratones Wistar.

Métodos: Cuarenta recién destetados, ratones Wistar
machos, con 21 dias de edad fueron alimentados con la
dieta AIN-93 o una dieta comercial, durante 1 mes o 4
meses. El aumento de peso, la bioquimica sérica, la histo-
logia hepatica y el perfil de acidos grasos hepaticos fue-
ron analizados.

Resultados: Se observo esteatosis hepatica, especial-
mente en el grupo alimentado con la dieta AIN-93. Glu-
cosa en suero, peso absoluto y relativo del higado y los
niveles hepaticos de acidos grasos oleico, palmitoleico,
estearico y palmitico se relacionaron con la esteatosis ob-
servada, mientras el lipidograma y los marcadores san-
guineos de la funcién hepatica, no se relacionaron.

Conclusion: La dieta estandar AIN-93 causé esteatosis
hepatica aguda en ratones Wistar, que puede compro-
meter su uso como una dieta estandar para los estudios
experimentales con roedores. El perfil de acidos grasos
hepaticos se asocio con la esteatosis, con posibles implica-
ciones para el pronéstico de la enfermedad.

(Nutr Hosp. 2015;31:2140-2146)
DOI1:10.3305/nh.2015.31.5.8597

Palabras-clave: Esteatosis hepdtica. Dieta AIN-93. Rato-
nes Wistar.



Abbreviations

2-GT: Gamma-glutamyl-transferase.

AIN: American Institute of Nutrition.

ALP: Alkaline phosphatase.

ALT: Alanine aminotransferase.

AST: Aspartate aminotransferase.

CD: Commercial diet.

FL: Fatty liver.

HDL-c: High-density lipoprotein cholesterol.
LDL-c: Low-density lipoprotein cholesterol.
VLDL-c: Very low-density lipoprotein cholesterol.

Introduction

The use of laboratory animals in biological research
is particularly advantageous as it offers the opportuni-
ty to control for variables that would be either extre-
mely difficult or impossible to control for in human
subjects. Diet is an important example of one of these
variables, as it influences the growth and reproductive
capacity of animals and diseases processes'. However,
it is common for researchers in the field of biological
science to neglect the real impact of diet on the meta-
bolism of laboratory animals®.

There are several standard diets for animals used in
scientific research, usually conceived by scientific ins-
titutions. Between 1977 and 1980, the American Insti-
tute of Nutrition (AIN)?aiming to formulate standard
diets for use in animal experimentation, prepared the
AIN-76 diet: a purified, open-label diet for rodents.
Following this, the AIN published the AIN-76A, which
was a slightly modified version of the former*. Since
then, several issues have been reported in relation to
the use of AIN-76A in rodents, including hyperlipide-
mia and hepatic lesions™®. Hence, the AIN published a
guide to formulating standard diets that cover all nu-
tritional requirements for these animals and reduce the
risk of the previously reported problems’. As a result,
the standard diets AIN-93G (for the growth phase) and
AIN-93M (for the adult phase) were proposed.

However, problems including fatty liver (FL)
have still been reported in Wistar rats fed the AIN-93
diet*1° suggesting problems in its composition, possi-
bly relating to the proportion of macronutrients and the
amount of sulfur-containing aminoacids and choline, a
widely recognized lipotropic factor.

Given the known effects of dietary composition on
the risk of FL, the previously reported results, and the
importance of studies that assess the impact of stan-
dard diets in animal experimentation, the objective of
this study was to assess the hepatic effects of the AIN-
93 diet in Wistar rats.

Methods

This study was approved by the Ethics in Research
Committee of the Federal University of Alagoas, num-

ber 009428/2006-62. Experiments were conducted ac-
cording to international guidelines of animal welfare.

Experimental Design

This study was conducted using a completely ran-
domized, 2 x 2 factorial design, where factor A was 2
different diets (AIN-93 or a commercial diet) and fac-
tor B was 2 different exposure times (30 or 120 days),
yielding 4 treatments that were administered 10 times
each.

Diet and animals

Forty newly weaned, 21-day-old male Wistar rats
obtained from the Central Vivarium of the Federal
University of Alagoas. Animals were divided into
4 groups (n = 10 each), according to the diet given
and exposure time: AIN-93 for 1 month (AIN-93 1m);
AIN-93 for 4 months (AIN-93 4m); commercial diet
for 1 month (CD 1m); or commercial diet for 4 months
(CD 4m). Animals were housed in a room in which
temperature (20-24°C) and luminosity (light/dark cy-
cle of 12 hours) were controlled and were given diet
and water ad libitum. In the first 30 days, animals were
housed in individual cages, but thereafter the AIN-93
4m and CD 4m groups were housed in communal ca-
ges with a maximum of 4 animals per cage.

Dietary intake and weight gain were recorded wee-
kly for 1 month. Animals in the AIN-93 4m group re-
ceived the AIN-93G diet during the first 2 months and
the AIN-93M diet in the last 2 months. Animals of the
AIN-93 1m group, in turn, received only the AIN-93G
diet. Parasitological fecal analyses were conducted to
assess the hygiene conditions in the vivaria''.

Diet preparation

AIN-93 diets were manufactured at the Faculty of
Nutrition of the Federal University of Alagoas, refrige-
rated for a maximum of fifteen days, and offered to the
animals as pellets. All the ingredients were supplied
by Rhoster (Sao Paulo, SP, Brazil), a specialized la-
boratory rodent nutrition store. The sucrose content of
the original AIN-93 diet (10%) was replaced by corns-
tarch’. The commercial diet (Nuvital Nutrients S.A.,
Parand, Brazil) was supplied by the Central Vivarium
of the Federal University of Alagoas, and stored as re-
commended by the manufacturer. Dietary composition
is detailed in Table I.

Biochemical analysis

Following the experimental period, animals
were fasted overnight, anesthetized, and subjected
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Table I
Detailed Dietary composition of AIN-93 G and M

Composition AIN-93 G AIN-93 M
Total Energy (Kcal/kg) 3.828 3.719
Protein (%) 17,8 12,8
Carbohydrates (%) 65,8 71,5
Lipids (%) 16,4 9,7
Casein (> 85% protein; g/kg) 200 140
Corn Starch (g/kg) 497,50 565,70
0094 eraacharides gy 192159
Soybean oil (g/kg) 70 40
Microcrystalline cellulose (g/kg) 50 50
Mineral Mix AIN-93 G (g/kg) 35 -
Mineral Mix AIN-93 M (g/kg) - 35
Vitamin Mix (g/kg) 10 10
L-cistyne (g/kg) 3 1.8
L-methionine (g/kg) 1,6 -
g/lll(ogl)me Bitartrate (41,1% choline; 25 25
t-butyl-hydroquinone (g/kg) 0,014 0,008

to blood collection from the retro-orbital vascu-
lar plexus, with a capillary tube for micro-hema-
tocrit. After clot retraction, blood was centrifuged
(3500 xg) for 10 minutes and serum was analyzed
in an OlympusAU400ea Chemistry Analyzer device
(Olympus America Inc.), using specific kits. Serum
concentrations of aspartate aminotransferase (AST),
alanine aminotransferase (ALT), alkaline phospha-
tase (ALP), gamma-glutamyl-transferase (g-GT),
glucose, total protein, albumin, triacylglycerols,
and total cholesterol and fractions of high-density
lipoprotein cholesterol (HDL-c), very low-density
lipoprotein cholesterol (VLDL-c), and low-density
lipoprotein cholesterol (LDL-c) were determined.
VLDL-c and LDL-c levels were estimated using
the Friedewald formula'?, as total cholesterol levels
were <100 mg/dL"3.

Euthanasia and liver dissection

Following blood collection, the animals, still anes-
thetized, were euthanized via sectioning of the thora-
cic aorta. After euthanasia, the abdominal cavity was
completely opened and the liver was withdrawn, wei-
ghed and the left lobe was sectioned in its higher dia-
meter and stored in formaldehyde (10%) for fixation.
The remainder of the liver was weighed and stored in
a freezer at -70°C.

Histological analysis of the liver

Following fixation, the liver fragments were trans-
versally sectioned and histological analysis was ca-
rried out using the standard hematoxilin-eosin me-
thod. Whenever present, macroscopic alterations were
considered in the histological analysis. FL grades were
classified into 6 levels: 0, 1, 2, 3, 4, and 5, according
to Ataide et al.” (Figure 1), by a blinded and trained
pathologist.

Determination of liver fatty acid profiles

We extracted total lipids from the diets and livers
and performed fatty acid (FA) methylation according
to the method described by Folch et al.', with slight
modifications. In brief, a solvent mixture of chlo-
roform/methanol (2:1) and tert-butylhydroquinone
(0.005%) as an antioxidant were added to the homo-
genate of the livers and of the diet. After vigorous agi-
tation, the chloroformic phase, containing the lipidic
phase, was filtered in anhydrous sodium sulfate and
dried in a rotating evaporator to obtain the dried lipid
extract. This was then diluted in hexane and subjec-
ted to methylation with BF, in methanol (14%); the
reaction mixture was kept under agitation in a rotating
agitator, at an ambient temperature, for 30 hours. Fo-
llowing this, water was added, and the hexane fraction
containing the methyl esters were then dried in a rota-
ting evaporator; 1 mL of hexane was added per 100 mg
of methyl esters.

The FA methyl esters were analyzed using gas
chromatography-mass spectrometry (GC-MS) using

Fig. 1.—Histological assessment of hepatic steatosis in livers
sections with Hematoxilin-Eosin

(A) absence of steatosis, (B) grade 1; (C) grade 2; (D) grade 3;
(E) grade 4 and (F) grade 5.
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a Shimadzu chromatograph (GC-17A), a SPB-5 co-
lumn (30m x 0.25mm X% 0.25um), and at temperatures
of 250°C and 310°C of the injector and interface, res-
pectively, with helium as the carrier gas (1 mL/min,
50 kPa). Samples (1uL) were injected using the split
control mode, with a ratio of 30:1. MS was performed
using the Shimadzu equipment (GCMS-QP5050A)
at 70 eV. GCMS LabSolutions v1.01 software was
used to read chromatograms. The percentage of the
chromatographic peak area was used for FA quanti-
fication.

Statistical Analyses

Data are presented as means and standard devia-
tion or as absolute and relative frequency. Parame-
tric assumptions of normality (Lilliefors’ test) and
homoscedasticity (Levene’s test) were tested. When
these assumptions were met, ANOVA was performed
using Tukey’s-HSD post hoc test; when this was not
the case; the Kruskal-Wallis test was performed with
Dunn’s post hoc test, to compare continuous variables
between treatments. The frequency of FL was tested
using Fisher exact test. FL grades were tested using the
Kruskal-Wallis and Dunn’s post hoc test.

Additionally, according to the normality of the va-
riables, either Pearson or Spearman’s correlation were
used for the FAs that are known to show some effect on
FL!'>18, FL grades, absolute liver weight (ALW), rela-
tive liver weight (RLW), glucose, total proteins, ALT,
AST, ALP, and y-GT; as well as correlation between
the serum lipids and the FAs that might influence it'.
P-values of <0.05 were considered to be significant.

Results

An important histological finding, mainly in animals
fed the AIN-93 diet, was the presence of FL, which
occurred in 9 of 10 animals in group AIN-93 1m and
in all 10 animals in group AIN-93 4m, whereas only 2

animals in group CD 4m showed this finding. None of
the animals in group CD 1m showed FL.

A significant positive association between the AIN-
93 diet and the frequency of FL cases (y? = 27.022; P
<0.001) was observed. The Pearson correlation coeffi-
cients showed that animals fed the AIN-93 diet tended
to have a higher grade of FL than those fed the com-
mercial diet (r = -0.753; p < 0.001). Additionally, sig-
nificant differences were observed between the mean
FL grades of the 4 experimental groups (Table II), with
animals in the AIN-93 groups showing higher values
than the others (P < 0.001). Animals in the AIN-93 1m
group comprised 75% of the cases of FL grades 4 and
5, whereas the AIN-93 4m group comprised 25% of
these FL grades. None of the animals that were fed
the commercial diet had FL grades of 4 or 5. When we
only considered time of exposure to the diets (1 month
or 4 months) as a factor in the statistical analysis, re-
gardless of diet type, no significant differences or co-
rrelations were observed for presence or grades of FL.

In terms of final bodyweight, older animals were
heavier than younger animals regardless of diet type,
as expected (P < 0.001; Table II). Mean absolute li-
ver weight of the animals in the AIN-93 1m group was
lower than that of the AIN-93 4m group (P < 0.05),
but similar to the CD 4mgroup, and higher than the
CD 1m group (P < 0.01). In turn, relative liver wei-
ght did not differ between animals exposed to diets for
the same period of time. Mean relative liver weight
in theAIN-93 1m group was higher than that of the
AIN-93 4m group (P < 0.01) and the CD 4m group (P
< 0.01). The CD 4m group had a lower relative liver
weight compared to the CD 1m group (P < 0.05) (Ta-
ble II).

Serum biochemical markers and mean hepatic FA
values for all animals are shown in Table III and 4.
Significant differences were found for glucose, total
proteins, albumin, and ALT levels. Significant positive
correlations were found between palmitic, oleic, and
palmitoleic acid concentrations and FL grade (r = 0.5,
r =0.76 and r = 0.62, respectively; P < 0.01 for all).
Additionally, oleic acid was positively and significant-

Table II
Frequency of fatty liver (FL), fatty liver grades, final body weight (FBW), absolut liver weight (ALW)
and relative liver weight (RLW) of the animals. Values expresed as means and standard deviation

Groups
Variable AIN-93 Im AIN-93 4m CD Im CD 4m
(n=10) (n=10) (n=10) (n=10)

FL (%) 90.00°¢ 100.00%¢ 0.00** 20.00*°
FL grades 2.60¢4 2.10¢ 0.00° 0.20°
Final body weight (g) 152.94+10.35%¢ 285.42+12.68 132.77+17.92°¢ 261.3+8.96*¢
Absolute liver weight (g) 6.55+1.48¢ 8.07+1.28 4.19+1.08d 6.98+0.52¢
Relative liver weight 0.048+0.002°¢ 0.030+0.002* 0.039+0.003¢ 0.026+0.002%¢

aDiffers from the AIN-93 1m group; bDiffers from the AIN-93 4m group; cDiffers from the CD1m group; dDiffers from the CD4m group.
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Table III
Serum biochemical markers of the animals.
Variables were subjected to ANOVA and Tukey-HSD test. Values expresed as means and standard deviation

Biochemical Groups
variables AIN-93 Im AIN-93 4m CD Im CD 4m
(n=10) (n=10) (n=10) (n=10)

Glucose (mg/dL) 112.33 £21.56b,d  48.0+26.41a 82.00 +37.34 68.75 + 18.67a
Triglicerydes (mg/dL) 153.67 +20.32 109.5+ 24.88 163.0+ 35.19 111.25 £ 17.60
Total cholesterol (mg/dL) 85.33 £7.01 49.00 + 8.58 75.00 £ 12.13 57.75 £ 6.07
LDL-c (mg/dL) 21.93 +4.88 7.4+ 5.98 23.4+ 8.46 11.5+4.23
HDL-c (mg/dL) 32.67 £2.44 24.5+2.99 19.0+ 4.23 24.0+2.11
LDL-c/HDL-c 0.67 £0.16 0.32+0.2 1.23+0.28 0.47 +0.14
VLDL-c (mg/dL) 30.73 £4.06 21.90 £4.98 32.6+ 7.04 22.25+3.52
Total proteins (g/dL) 5.67 £0.15b 6.55 +0.19a,c 5.2+0.26b,d 6.22 +0.13c
Albumin (g/dL) 1.33 £0.07b 1.75 £0.09a,c 1.20 £0.12b.d 1.50 £ 0.06¢c
ALT (U/L) 40.67 +5.77d 62.50 +7.07 51.0 £10.0 86.75 £ 5.0a
AST (U/L) 203.33 +34.76 245.5+ 42.57 250.0 £ 60.21 291.25 +30.1
AST/ALT 5.11+£0.6 3.89+0.73 4.90 +1.03 3.45+0.52
ALP (U/L) 462.67 +£70.5 169.5+ 86.34 207.0 £ 122.1 144.5+ 61.05
v-GT (U/L) 2.00 £0.26 1.50 £0.32 2.00 £ 0.46 1.25+0.23

aDiffers from the AIN-93 1m group; bDiffers from the AIN-93 4m group; cDiffers from the CD1m group; dDiffers from the CD4m group.

Mean percentage of hepatic fatty acids of the anima’f:[g:r};l])les were subjected to ANOVA and Tukey-HSD test
Groups
Fatty acids AIN-93 Im AIN-93 4m CD Im CD 4m
(n=10) (n=10) (n=10) (n=10)
Miristic (%) 0.57 +0.18 0.55+0.16 0.38 +0.12 0.34+0.24
Palmitic (%) 35.20 £ 6.99 31.56 +7.73 26.22 +5.24 31.86 £9.34
Stearic (%) 10.26 +3.12¢c,d 11.05+2.77cd 22.61 +5.77a,b,d 17.17 + 4.56a,b,c
Palmitoleic (%) 2.62 +1.66 3.037 +1.54 1.65 +0.98 1.61 £1.05
Oleic (%) 28.19 £3.18c.d 27.14 £4.53cd 17.58 £ 4.48a,b 18.81 + 3.46a,b
Linoleic (%) 18.742 +7.274 19.332 £ 6.10 15.23 +£4.347 18.12 £ 4.43
v-Linoleic (%) 0.154 £ 0.042 0.239 +0.10 0.17 £0.02 0.14 £0.02

aDiffers from the AIN-93 1m group; bDiffers from the AIN-93 4m group; cDiffers from the CD1m group; dDiffers from the CD4m group.

ly correlated with ALW (r = 0.41; P < 0.05). Finally,
stearic acid concentration was significantly negatively
correlated with FL grade (r =-0.73; P<0.01) and ALW
(r=-0.57;P<0.01).

Discussion
Our results indicate that the AIN-93 pellet diet in-

duced FL in Wistar rats, regardless of the length of
time over which the animals were exposed to it. Silva

et al.8, who present similar findings, suggest that there
are some issues with the composition of the AIN-93
diet, including the proportion of macronutrients and
the amount of sulfur-containing aminoacids and lipo-
tropic agents, which might contribute to the develo-
pment of FL.

Medinsky et al.binvestigating the adequacy of the
AIN-76A diet for Fischer-344 rats, also reported the
occurrence of FL. They assigned this finding to the
high amounts of dietary sucrose. Nevertheless, the
AIN-93 M and G diets used in our study were pre-
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pared by substituting the recommend 10% sucrose for
cornstarch; hence, the only sucrose present in the diets
was that found in the vitamin mix. Despite this substi-
tution, the animals given the AIN-93 diets showed FL,
which may be attributable to other factors other than
sucrose.

Samuel et al.” found that hepatic TAG levels tripled
in rats that were fed a high-fat diet for 3 days. Gauthier
et al.?! suggested that the rat liver acts as a systemic
buffer, increasing its fat content in a high-fat dietary
situation. However, none of the diets used in the pre-
sent study had a high fat content, so this factor might
not explain the development of FL.

Dietary fiber, especially its soluble fraction present
in the constituents of the commercial diet, may slow
the digestion and absorption of carbohydrates. This
may prevent abrupt increases in blood glucose and
insulin, both of which are factors associated with FL
pathogenesis?>?. In a previous study, rats fed an AIN
diet rich in cellulose showed higher hepatic cholesterol
content compared with rats fed an AIN diet containing
a mix of fibers?. In our study, the commercial diet,
which is composed of a mix of fibers, may have pro-
tected the animals in the CD groups compared with
those in the AIN groups, for which the sole source of
fiber was microcrystalline cellulose.

The thermal processing process used to make the
pellets may have led to the formation of toxic com-
pounds, a decrease in the bioavailability of nutrients,
and the destruction of some dietary compounds*~¢, In
this context, we hypothesize that the formation of ad-
vanced glycation end-products and the possible reduc-
tion in the dietary thiamine content are both associated
with hepatocyte cytotoxicity and progression of the
FL*2. This is partly because AIN-93 uses ingredients
that are more susceptible to these kinds of modifica-
tion.It is also noteworthy that, beyond the dietary ad-
vanced glycation end-products oversupply due to the
provision of pellets, the accumulation of hepatic trigly-
cerides may also lead to the formation of endogenous
AGE, by forming intermediates of the lipidic peroxi-
dation process that share common pathways with AGE
production. Excessive levels of hepatic AGE can cause
damage to cellular proteins and lipids, induce oxida-
tive stress, and stimulate specific receptors related to
hepatocellular lesions, inflammation, and fibrosis®.

Regarding fatty acid composition, palmitic acid po-
sitively correlated with FL grade, as expected, althou-
gh no significant differences were observed between
groups. This FA promotes hepatic TAG accumulation
and induces pro-inflammatory cytokines and lipoapop-
tosis'®**3, The groups fed the AIN-93 diet had lower
levels of hepatic stearic acid compared to the groups
fed the commercial diet. This suggests that, in those
groups, this FA might be preferentially metabolized
by the stearoyl-CoA desaturase complex (SCD), yiel-
ding oleic acid®. This enzyme is activated by the ste-
rol regulatory element binding protein 1c (SREBP-1c¢)
transcription factor, which is strongly related to stea-

togenesis®. Thus, the significantly lower stearic acid
levels and higher oleic acid levels in the AIN-93-fed
groups, as well as the significant negative correlation
coefficient between stearic acid values and FL grade,
could suggest high SCD activity*, a key enzyme to
the development of FL that was not investigated here.

Additionally, in vitro exposure to oleic FA has been
linked to increased expression of lipogenic transcrip-
tion factors and a decreased expression of those fac-
tors related to FA oxidation'®®. Furthermore, it also
increases the expression of adipose differentiation-re-
lated protein, which is known to be associated with
the formation of lipid droplets and the accumulation
of TAG?. Therefore, the significantly higher levels of
oleic acid found in groups fed the AIN-93 diet and the
significant positive correlation between this FA and FL
grade and ALW can be explained.

Similar to other studies®’, we found that palmito-
leic acid levels were significantly positively correla-
ted with FL grade. This is in accordance with in vitro
studies that have shown that this FA may enhance FL
induced by palmitic acid. In vivo studies have also
shown that this FA has a cytoprotector effect'”.

Our study has several limitations. First, we did not
deeply investigated mechanisms related to FL induc-
tion, as insulin resistance, nevertheless, the main ob-
jective of our study was to assess if the frequency of
FL differed between groups. Second, we are aware
that there are quantitative methods to assess FL that
are more sensible than the one used here. However,
we used a semi-quantitative approach with a trained
pathologist completely blinded to the experimental de-
sign, which raises the reliability of our data. Third, we
did not tested the composition of the commercial diet,
but rather used the information contained in the label.
Nevertheless, these diets are widely used in experi-
mental studies and reports of inadequacy are scarce.

In summary, we conclude that despite the modifica-
tions proposed to the AIN-76A diet, cases of FL still
occur in rodents, suggesting that the current version
(AIN-93) of the diet might not be the most suitable
dietary formulation for Wistar rats. The mechanisms
that led to FL in this case remain unknown. Diet com-
position, including fatty acid profile, must be conside-
red and special attention should be given to the con-
centrations of stearic and oleic FAs. Upcoming studies
should assess the hepatic effects of AIN-93 diet in
others rodents species.
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Abstract

Introduction: The role of the fatty acid in the preven-
tion or progression of chronic diseases has generated
significant interest on the part of researchers. Thus, our
objective was to evaluate the long-term effects of high-fat
diet containing soybean or canola oil on body develop-
ment and bone parameters of male rats.

Methods: After weaning, rats were grouped and fed
either a control diet (7S) or a high-fat diet containing
soybean (19S) or canola oil (19C). Femur and lumbar
vertebra (LV4) structure were determined at 180 days by
dual-energy X-ray absorptiometry and computed tomo-
graphy.

Results: The groups showed similar food intake, body
mass and length development. The bone parameters of
the 19C were similar to the control group, while the 19S
showed lower bone parameters when compared to the
other groups.

Conclusions: The high-fat diet containing soybean oil
was unfavorable to bone structure, while the canola oil
contributed bone health during the adult stage of life.
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IMPACTO DE UNA DIETA ALTA EN GRASA QUE
CONTIENE ACEITE DE CANOLA O ACEITE
DE SOJA EN EL DESARROLLO DEL CUERPO
Y LOS HUESOS; PARAMETROS EN RATAS
MACHO ADULTAS

Resumen

Introduccion: El papel del acido graso en la prevencion
o la progresion de las enfermedades crénicas ha genera-
do un interés significativo por parte de los investigadores.
Por lo tanto, nuestro objetivo fue evaluar los efectos a
largo plazo de la dieta alta en grasas que contienen soja o
aceite de canola en los parametros de desarrollo del cuer-
po y los huesos de ratas macho.

Métodos: Después del destete, las ratas se agruparon
y se alimentaron con una dieta control (7S) o una dieta
alta en grasa que contiene soja (19S) o aceite de canola
(19C). Fémur y vértebras lumbares (LV4) estructura se
determinaron a los 180 dias por absorciometria dual de
rayos X y tomografia computarizada.

Resultados: Los grupos mostraron similares ingesta de
alimentos, la masa corporal y el desarrollo de longitud.
Los parametros 6seos de la 19C fueron similares al grupo
control, mientras que los 19S mostré parametros 6seos
inferiores en comparacién con los otros grupos.

Conclusiones: La dieta alta en grasas que contie-
ne aceite de soja fue desfavorable a la estructura dsea,
mientras que el aceite de canola contribuyé salud de los
huesos en la etapa adulta de la vida.

(Nutr Hosp. 2015;31:2147-2153)
DOI:10.3305/nh.2015.31.5.8231

Palabras clave: El aceite de canola. Hueso. Rata. Densito-
metria osea. La tomografia computarizada.
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Introduction

Obesity is a multifactorial disorder that can be asso-
ciated to environmental factors, especially diet. Indivi-
duals fed a diet containing a high proportion of fat as
calories tend to a positive fat balance and consequently
to adipose mass accumulation'.The type of fatty acids
plays a far pivotal role more effects in health and di-
sease than the absolute amount?. Dietary recommenda-
tions often advise to reduce saturated fatty acids (SFA)
intake and maintain or increase the intake of polyunsa-
turated fatty acids (PUFA), such as linoleic (LA) and
alpha linolenic fatty acid (ALA)*. Although the effect
of fat diet in obesity has been studied, the role of fats
on bone physiology has emerged as an interesting area
of research*.

The identification of mechanisms linking skeletal
and metabolic homeostasis, suggest that obesity and
osteoporosis may be related disorders®. In this context,
the ALA has received attention for its favorable role
in regulation of bone metabolism. The LA was asso-
ciated with lower bone density. Thus, the fatty acids
affect bone cells affecting bone formation, resorption
and bone density®.

Canola oil, when compared to soybean oil, contains
a very low level of SFA (7% vs. 15%) and LA (21%
vs. 54%), and slightly higher levels of ALA (11% vs.
8%). This oil represents less than 4% of fat intake in

Brazilian populations, while soybean oil is the main
energy source’s. High-fat diets, over long-term fee-
ding regimes can affect the bone structure and bone
health®. However, there are insufficient data regarding
the bone structure after the intake of canola oil during
the adult stage of life. The aim of this study was to
evaluate the body development and bone structure of
male rats fed a high-fat diet containing canola oil (vs.
soybean oil), after weaning up to 180 days-old.

Materials and methods

The protocol of the use and handling of the experi-
mental animals was approved by the Ethical Commi-
ttee of the Biology Institute of the State University of
Rio de Janeiro, based on the principles adopted and
promulgated by Brazilian Law concerning the rearing
and use of animals in teaching and research activities
in Brazil'®.

Wistar rats were kept in a room under a controlled
temperature (23 + 1°C) and an artificial dark-light cy-
cle (lights on from 07-00 to 19-00 hours). Virgin fema-
le rats (three months old), after mating, was placed in
an individual cage with free access to water and food.

Within 24h of birth, excess pups were removed,
such that only six male pups were kept per dam. This
procedure has been shown to maximize lactation per-

Table I
Composition of experimental diets

Ingredient (g/100g) 78 198 19C
Casein 20 20 20
Cornstarch 52:95 40-63 40-63
Sucrose 10 10 10
Soybean oil 7 19-32 -
Canola oil - - 19-32
Fiber 5 5 5
AIN-93G Mineral Mix 35 35 35
AIN-93 Vitamin Mix 1 1 1
L-Cystine 0-3 0-3 03
Choline Bitartrate 0-25 0-25 0-25
Energy
Kcal/g 47 58 5-8
Protein (% of energy) 17 14 14
Carbohydrate (% of energy) 65 45 45
Fat (% of energy) 17 39 39

Formulated to meet the American Institute of Nutrition AIN-93G recommendations for rodent diets. 7S, control group fed a diet containing
7 ml/ 100 g soybean oil; 19S and 19C, the experimental groups fed diets containing 19 ml/ 100 g soybean or canola oil, respectively. Casein;
Mineral and Vitamin Mix; L-Cystine; Choline Bitartrate: Agroquimica®; Cornstarch: Cargill®; Fiber: Natural Pharma®; Soybean and Canola oil:

Proquimios®; Commercial Sucrose: Unido®.
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Fig. 1.—Body mass (a), length (b),
food intake (c), lipid intake (d) and
energy intake (e) postweaning until
180 days. Control group, fed with diet
containing 7 ml of soybean oil (78,
n=10) and experimental diets, contai-
ning 19 ml of soybean (198, n=10) or
canola oil (19C, n=10). “*Values with
different superscripts are significantly
(p<0-0001) different (A and B, two-
way ANOVA. C, D and E, one-way
ANOVA).

Table IT
Body composition analyzed by DXA and intra-abdominal fat mass at 180 days

78 198 198

Mean SEM Mean SEM Mean SEM
Total lean mass (g) 283-10 7-22 275-40 5-41 281-00 10-76
Total fat mass (g) 176:20 19-02 153-10 10-20 180-00 9-92
Trunk lean mass (g) 189-80 9-35 200-70 9-31 187-30 10-45
Trunk fat mass (g) 120-00 11-32 115-60 8-:09 121-60 893
Body BMD (g/cm?) 0-1572 0-001 0-150*° 0-002 0-1622¢ 0-003
Body BMC (g) 12-88* 0-51 10-75° 0-39 13-85¢ 0-58
Body bone area (cm?) 81-67¢ 2:47 72:25° 2:49 85-25¢ 2:17
Retroperitoneal fat mass (g) 16:07* 2-87 7-65° 0-75 14-72* 1-81
Mesenteric fat mass (g) 6:51* 0-79 3-85° 0-54 7232 1-01
Epididymal fat mass (g) 8-79 0-98 5-36° 0-67 8-62° 0-93
Intra-abdominal fat mass (g) 30-05¢° 4-45 17-16° 1-63 28-35% 2:90

Post-weaning groups fed with control diet, containing 7 ml of soybean oil (7S, n=10) or experimental diets, containing 19 ml of soybean (19S,
n=10) or canola oil (19C, n=10), until 180 days a,b,cMean values within a row dissimilar superscripts letters were significantly different (one-
way ANOVA; P < 0-05)

Impact of a highfat diet containing canola Nutr Hosp. 2015;31(5):2147-2153 2149
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formance. During the 21 days of lactation, the rat dams
were continued on an ad libitum diet of standard labo-
ratory food (Nuvilab®, Parand, Brazil).

Male Wistar rats were randomly chosen on postnatal
day 21, to receive either a control diet containing 7
ml of soybean oil (7S group; n=10) or a high-fat diet
containing either 19 ml of soybean (19S group; n=10)
or canola oil (19C group; n=10). The diets were ma-
nufactured once a week and stored as pellets at 4°C in
agreement with American Institute of Nutrition (AIN-
93G) recommendations (Table I)"'. All groups had free
access to diet and water during the course of experi-
mental period. Body mass (g), length (cm, measured
as the distance from tip of the nose to the tip of the
tail) and food (g/day), lipid (g/day) and energy intake
(Kcal/day) were evaluated weekly.

The 180-days-old rats, after 8 h of fasting, were
anesthetized with Avertin® (Tribromoethanol, 300
mg/Kg) and subjected to dual-energy X-ray absorptio-
metry (DXA), using a Lunar DXA 200368 GE instru-
ment (Lunar, Wisconsin, USA) with specific software
(encore 2008. Version 12.20 GE Healthcare). Total and
trunk lean and fat mass, and bone analysis (bone mine-
ral density- BMD; bone mineral content - BMC; and
bone area) were measured for each rat.

Blood was collected by cardiac puncture after DXA
procedures. Samples were centrifuged, and serum was
stored at -20°C for posterior analyze of calcium and
phosphorus by colorimetric method (Bioclin, Belo Ho-
rizonte, MG, Brazil). Insulin (kit Linco Research, Inc.,
St Charles, MO, USA), leptin and osteocalcin were
analyzed (kit Millipore, Billerica, MA, USA, respec-
tively) by RIA.

The intra-abdominal fat depots were dissected and
weighed (g).

Right femur and lumbar vertebra (LV4) were co-
llected and cleaned of soft tissue and preserved in
saline solution (0.9% of NaCl) until analyzed. Bone
dimension: the distance between epiphysis and the
medial point width of the diaphysis were measured
using calipers with a readability of 0-0lmm. Femur

and LV4 were weighed (g). BMD and BMC in femur
and LV4 were determined by DXA. After DXA, bo-
nes were analyzed by a single-scan computed tomo-
graphy (CT Helicoidally model HISPEED, GE®). The
images of femur and LV4 were obtained through axial
cuts of thickness of 1 mm. The radiodensity (expres-
sed as Hounsfield units, HU) of proximal epiphysis,
distal epiphysis and lumbar vertebra were measured
with a computerized analyzes software system (eFilm
Lite, 2.0, 2003, Milwaukee, USA), by measurement
Tool-Ellipse'?.The regions of interest were the femoral
head, distal epiphyseal plate and vertebral body.

Statistical analyses were performed using the Gra-
phPad Prism statistical package (version 5.0, 2007,
San Diego, CA, USA). Body mass and length were
analyzed using two-way ANOVA, followed by post
hoc Bonferroni post-test. The remaining results were
analyzed using one-way ANOVA followed by post
hoc Newman-Keuls tests. All results are expressed as
means + SEM with significance level of 0.05.

Results

The groups showed similar body mass, length,
food and energy intake. The fat intake was increased
(P<0-0001) in the 19S and 19C (Figure 1).

In regard to body composition, the groups showed
similar total, trunk lean and fat mass. The 19S showed
lower body BMD (P<0-05, -7% vs. 19C), body BMC
(P<0-05, -16% vs. 7S and -22% vs. 19C) and body
bone area (P<0-05, -11% vs. 7S and -15% vs. 19C).
The group 19S showed lower (P<0-05) retroperito-
neal, mesenteric and epididymal fat mass compared
to the 7S and 19C. The intra-abdominal fat mass was
significantly lower in the 19S group (P<0-05, -42% vs.
7S and -39% vs. 19C) (Table II).

Serum analyses showed calcium, phosphorus, in-
sulin, leptin and osteocalcin similar between groups
(Table III).

Table III
Serum analyzed at 180 days

78 198 198
Mean SEM Mean SEM Mean SEM
Calcium (mg/dL) 891 0-14 841 0-30 9-05 0-36
Phosphorus (mg/dL) 573 0-40 517 0-25 511 0-40
Insulin (2UI/mL) 44-19 4-66 49-14 4-84 42-70 2-47
Leptin (ng/mL) 671 1-97 4:22 1-15 6:53 1-39
Osteocalcin (ng/mL) 21-64 2-10 24-96 1-26 24-36 2:01

Post-weaning groups fed with control diet, containing 7 ml of soybean oil (7S, n=10) or experimental diets, containing 19 ml of soybean (19S,

n=10) or canola oil (19C, n=10), until 180 days.
Values are means (one-way ANOVA)
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Table IV
Femur and lumbar vertebra (LV4) analyzed by DXA and CT at 180 days

7S 198 19§

Mean SEM Mean SEM Mean SEM
Femur mass (g) 1-32 0-10 1-33 0-01 1-33 0-04
Distance between
epiphysis (mm) 40-27 0-26 39-98 0-31 39-63 0-36
Width of the diaphysis (mm) 514 0-20 4-90 0-07 4-87 0-16
Femur BMD (g/cm?) 0-20° 0-01 0-18° 0-01 0-20* 0-01
Femur BMC (g) 0-61* 0-01 0-55° 0-01 0-60* 0-01
Proximal epiphysis (Hu) 15472 49-87 1376° 5845 16202 5126
Distal epiphysis (Hu) 1290 35-34 1078° 70-00 1382¢ 90-85
LV4 mass (g) 0-53 0-02 0-49 0-02 0-49 0-01
LV4 BMD (g/cm?) 0-18* 0-01 0-16° 0-01 0-17* 0-01
LV4 BMC (g) 0-20° 0-01 0-15° 0-01 0-20* 0-01
Vertebral body (Hu) 1085° 49-23 866° 79:76 1171% 69-89

Post-weaning groups fed with control diet, containing 7 ml of soybean oil (7S, n=10) or experimental diets, containing 19 ml of soybean (19S,
n=10) or canola oil (19C, n=10), until 180 days a,bMean values within a row dissimilar superscripts letters were significantly different (one-way

ANOVA; P < 0-05)

Bone measures showed no differences to the femur,
LV4 mass, distance between epiphysis and width of
diaphysis between the groups. However, the femur
analyses showed lower (P<0-05) femur BMD, BMC,
and radiodensity of proximal and distal epiphysis in
the 19S group compared to the 7S and 19C groups.
The lumbar vertebra (LV4) analyses showed lower
(P<0-05) BMD, BMC and radiodensity of vertebral
body in the 19S compared to the other groups. The
DXA and CT results did not differ between the control
and the 19C groups (Table IV).

Discussion

Our results showed that a 19% canola oil diet was
associated with maintaining the femur and LV4 para-
meters. However, the 19% soybean oil diet was unfa-
vorable to bone parameters. The fat type was decisive
for the outcomes observed in this experimental model.

Subsequent rodent models have validated the use of
the high-fat diet to study the pathogenesis of the me-
tabolic syndrome'®. However, the groups treated with
19% of soybean or canola oil diet did not show con-
sistent results in regard to obesity development. The
reason for this discrepancy may be due to the composi-
tion of the fat diet. The study used a fat diet providing
39% energy as fat, while other experimental models
have employed diets containing an average of 50 to
60%'+"5. Jang'® related that rats treated with a diet
containing 32% energy as fat showed body develop-
ment not characteristic to models of obesity. Although

diets containing 19% of soybean or canola oil did not
affect body weight, the fatty acid composition as well
as amount of vegetable oil was a relevant factor to the
intra-abdominal adiposity and bone parameters.

Genetic and environmental factors, such as fat diet
composition, are crucial for the quantity and distri-
bution of white adipose tissue in mammals'®!”. The
19S and 19C showed higher fat intake, however, the
intake of diet containing 19% soybean oil resulted in
lower intra-abdominal fat depots. These results are
surprising because LA is associated with adipogenesis
and increasing expression of lipogenic genes. Mean-
time, ALA is common in soybean and canola oil®!%.
Raclot and Groscolas' observed that diets containing
high concentration of ALA limit post-intake fat sto-
rage and adipocytes hypertrophy. ALA is elongated
and desaturated to eicosapentanoic acid and further to
decosahexanoic acid, however the efficiency of this
conversion has been debated!®. Casey? and Gibson?!
related that oleic acid (OA) has potential substrates
for desaturase that can compete with ALA for binding.
The increased concentration of these alternate subs-
trates can subsequently reduce ALA conversion even
further. Soybean oil compared to canola oil contains a
low concentration of OA (23% vs. 61%, respectively).
Thus, these pathways help to explain the lower in-
tra-abdominal fat mass observed in the group fed diet
containing 19% soybean oil.

Although the effect of fat distribution on BMD is far
from clear?, the lower loads imposed by intra-abdomi-
nal fat mass, in group fed with a diet containing 19%
soybean oil, could be related to verified lower bone

Impact of a highfat diet containing canola
or soybean oil on body development and
bone; parameters in adult male rats

Nutr Hosp. 2015;31(5):2147-2153 2151



parameters. Furthermore, by indirect action, the adi-
pose tissue influences the bone structure through the
production of adipokines, such as leptin®. Despite the
limited clinical evidence®, experimental models rela-
te leptin administration improved bone formation and
BMD?. In the present study, the lower intra-abdomi-
nal fat mass and serum concentration of leptin (-22%
vs. 7S and -19% vs. 19C) may be associated with the
bone parameters observed in the 19S group.

Life-style factor, such as composition of diets, are
also important determinants to bone health®*’. LA is
associated with extended osteoclast lifespan by throu-
¢h the inhibition of apoptosis, possibly leading to
enhanced bone resorption®*®. However, the diets con-
taining high levels of ALA are associated with lower
maturation of the osteoclast. In regard to osteoblasts,
such diets preserve bone mass increasing expression
of key transcription factors that enhance differentia-
tion of pre-osteoblasts into mature osteoblasts®®. In
the present study, the amount of ALA is very close in
the experimental diets, while there is the higher con-
centration of LA in the 19% soybean oil diet. The 7%
soybean oil diet contains the amount of LA recommen-
ded for growing rats''. However, the 19% soybean oil
was unfavorable to bone structure. Its oil is the main
source of lipid energy in Brazil’. Thus, the excessive
consumption of this oil requires caution.

DXA has been used in studies of the whole body and
regional bone in rats***!. We verified that 19% soybean
diet induced lower femur and LV4 BMD and BMC.
On the other hand, there are regional differences in the
mineral density in trabecular and cortical site that de-
termine the modelling and the remodelling of bone™.
The 19% soybean oil diet promotes a similar trend in
bone structure, with low radiodensity of femoral head,
distal epiphyseal plate and vertebral body regions.
These analyses indicate the use of CT as a method for
measuring differentiation between regional bone com-
partments of femur and lumbar vertebra, which is not
possible for DXA technique in experimental models.
Although CT has a greater diagnostic sensitivity than
DXA", both techniques showed compatible data in the
present study.

In summary, the amount and source of fat in the diet
have differential effects on bone health. Moreover,
lower concentrations of linoleic acid, present in canola
oil seem to contribute to maintain bone health during
the adult stage of life.
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Abstract

Introduction: Sarcopenia is a recognized problem in ol-
der people. Currently, its diagnosis goes beyond a simple
loss of muscle mass. The aim of this study was to determi-
ne the frequency of sarcopenia, defined by the European
Working Group on Sarcopenia in Older People (EWG-
SOP), in independent persons over 60 years of age from
a northern Spanish city. In addition, this study compared
the diagnostic criteria for sarcopenia and assessed the di-
fferences in functional performance according to them.

Methods: A cross—sectional study was carried out on
258 members of community centers of both genders.
Body composition was assessed with dual-energy X-ray
absorptiometry. Appendicular lean mass index (App
LMI), hand grip strength (HGS), and 8 foot up—and—go
test (8f—=UG) were used to diagnose sarcopenia.

Results: The frequency of sarcopenia was 2.4% (n=6).
In women, the App LMI was correlated with HGS (r=
0.164, p<0.05) and 8f-UG (r= -0.167, p<0.05), while in
men, the App LMI was correlated with HGS (r=0.241,
p<0.05) but not with 8f~-UG (r= -0.173, p=0.117). The
subjects with low HGS and low performance in the 8f-
UG presented lower values in other functional outcomes
than people with low App LMI (p<0.05).

Conclusions: Using the EWGSOP definition, the fre-
quency of sarcopenia was low in a group of individuals
over 60 years of age from a northern Spanish city. In cli-
nical practice, greater emphasis should be placed on the
decrease in muscle strength and functional performance
rather than on low muscle mass alone.
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SARCOPENIA EN PERSONAS MAYORES DE
60 ANOS RESIDENTES EN LA COMUNIDAD
DE UNA CIUDAD DEL NORTE DE ESPANA:
RELACION ENTRE SUS CRITERIOS
DIAGNOSTICOS Y ASOCIACION
CON EL RENDIMIENTO FUNCIONAL

Resumen

Introduccion: La sarcopenia es un problema reconoci-
do en la personas mayores. Actualmente, su diagnéstico
va mas alld de una simple pérdida de la masa muscular.
El objetivo de este estudio fue determinar la frecuencia
de sarcopenia definida por el European Working Group
on Sarcopenia in Older People (EWGSOP), en personas
mayores de 60 afios con vida independiente de una ciu-
dad del norte de Espaiia. Ademas, el estudio comparé los
criterios diagnésticos para sarcopenia y evalué las dife-
rencias en el rendimiento funcional de acuerdo a ellos.

Meétodos: Se realizé un estudio transversal con 258
personas de ambos géneros, pertenecientes a centros
comunitarios. La composicion corporal se evalué con
absorciometria dual por rayos-X. El indice de masa ma-
gra apendicular (IMMA), la fuerza de prension manual
(FPM) y el 8 foot up—and-go test (8f-UG) fueron emplea-
dos para el diagndstico de sarcopenia.

Resultados: La frecuencia de sarcopenia fue de 2.4%
(n=6). En las mujeres, el IMMA se correlacioné con el
FPM (r= 0.164, p<0.05) y 8f-UG (r= -0.167, p<0.05);
mientras en los hombres, el IMMA correlacion6 con
FPM (r=0.241, p<0.05) pero no con el 8f-UG (r= -0.173,
p=0.117). Los participantes con baja FPM y bajo rendi-
miento funcional en el 8f-UG presentaron valores mas
bajos en otros resultados funcionales que las personas
con un bajo IMMA (p<0.05).

Conclusiones: al emplear la definicion del EWGSOP,
la frecuencia de sarcopenia fue baja en un grupo de per-
sonas mayores de 60 afios de una ciudad del norte de Es-
paiia. En la practica clinica, debe hacerse mas énfasis en
la disminucion de la fuerza muscular y el rendimiento
funcional, que en la baja masa muscular inicamente.

(Nutr Hosp. 2015;31:2154-2160)
DOI1:10.3305/nh.2015.31.5.8002

Palabras clave: Sarcopenia. Miisculo esquelético. Fuerza
muscular. Aptitud fisica. Espana.



Abbreviations

EWGSOP: European Working Group on Sarcopenia
in Older People.

DXA: Dual energy X—ray absorptiometry.

BIA: Bioelectrical Impedance Analysis.

ALM: Appendicular lean mass.

App LMI: Appendicular lean mass index.

8f—UG: 8 foot up—and—go.

HGS: Isometric hand grip strength.

MVIS-Q: Maximum voluntary isometric strength
of quadriceps.

TUG: Time up go test.

Introduction

Sarcopenia was originally defined by Rosenberg in
1989 as the decrease in muscle mass associated with
aging'. Several factors, such as: neuromuscular, endo-
crine, nutritional, genetic, and a sedentary life style,
contribute to its development®. It has been associated
with an increased risk of disability, dependency, hospi-
talization and mortality in older people??. In addition,
there is a high economic burden on health facilities ($
18.5 billion in the United States in 2000) with respect
to the treatment of sarcopenia®.

In 2010, the European Working Group on Sarco-
penia in Older People (EWGSOP) published a new
definition that considers sarcopenia not only as the
loss of mass, but also as a decrease in muscle stren-
gth or functional performance’. The argument is that
defining sarcopenia in terms of muscle mass alone is
an insufficient concept and has limited clinical value’.
The prevalence of sarcopenia in some studies that have
used the EWGSOP definition has ranged from 0.9% to
33.6%, varying according to place of residence, age,
body composition, functional capacity level and other
co—morbidities (cerebrovascular disease, osteoarthritis
and osteoporosis)®'%.

Moreover, there is a wide variety of measurement
instruments to assess the diagnostic components of
sarcopenia, which vary according to their costs and
accuracy and that could also be related to the different
results of previous studies™ '*'*. In addition, the rela-
tionships among the diagnostic components of sarco-
penia defined by EWGSOP have not been sufficiently
revised.

The aim of this study was to determine the frequen-
cy of sarcopenia in community—dwelling persons over
60 years of age from a northern Spanish city using the
EWGSOP definition. In addition, the purpose was to
compare the diagnostic criteria for sarcopenia and as-
sess the differences in functional performance accor-
ding to them.

Methods
Subjects

We conducted a cross—sectional study involving
older people attending academic and recreational pro-
grams from three community centers in the city of
Leon, Spain (n= 3657). All subjects were invited to
participate in the study between November 2012 and
March 2013 during informative meetings. The inclu-
sion criteria were: participants over 60 years of age,
residing in Leon, and living independently. Exclusion
criteria were: cognitive impairment, heart failure (gra-
des II-1V), ischemic heart disease, and uncontrolled
musculoskeletal problems that would prevent the com-
pletion of the tests. Around 600 older people attended
the informative meetings and 266 of them decided to
participate voluntarily in the study. Finally, 258 sub-
jects were included in the study group after applying
the eligibility criteria. The subjects excluded and the
reasons were: one was under 60, four did not attend the
evaluations and three had severe musculoskeletal pro-
blems. Ethical approval was obtained from the Ethics
Committee of the University of Leon and the study
respected the principles of the Declaration of Helsinki.
All participants gave their written informed consent.

Measurements

Body composition was assessed by dual energy X—
ray absorptiometry (DXA) (Lunar Prodigy—GE, Sof-
tware Encore 2009® version 12.1). Total mass, fat
mass, total lean mass, arms lean mass, legs lean mass,
and appendicular lean mass (ALM) measured in kilo-
grams were obtained for each participant. Height was
measured once by using a Body meter (SECA Model
208), which has an accuracy of up to 0.05 centimeters.

Functional performance was assessed according to
four tests taken from the Senior Fitness Test —Arm
curl, Chair stand, Step—in—place, 8 foot up—and-go
(8f=UG), which have been validated for the evalua-
tion of functional fitness in older adults'> . Tsometric
hand grip strength (HGS) of both the dominant and the
non—-dominant side were performed with each subject
sitting, the shoulder at 90° and the elbow in full exten-
sion using a Jamar dynamometer (Promedics, Black-
burn, UK). Two trials for each hand were performed
and the highest value of the strongest hand was used
in the analyses.

Maximum voluntary isometric strength of quadri-
ceps (MVIS—Q) was measured for both legs using a
load cell (Globus Ergo System, software IsoMetric
20.40 Test, Italy) in a leg extension machine (BH Fit-
ness Nevada Pro-T, Spain). On command, the subject
performed an isometric quadriceps extension (as fast
as possible) at 90° of knee flexion during five seconds.
Two trials were performed; the highest result of the
quadriceps strength was used (in Newton= N).

Sarcopenia in community-dwelling
persons over 60 years of age from a
northern Spanish city...
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Table I

Characteristics of participants according to gender and age in tertiles (n=258)

Women (n=175) Men (n=83)
Lowest tertile  Middle tertile 8"t et tertile  Middle tertile 11815
tertile tertile

n 57 59 59 28 27 28
Age (years) 65.1 (1.8) 70.3 (1.6) 77.4 (3.1) 66.0 (2.5) 70.9 (1.0) 77.5 (2.9)
Height (cm) 155.0 (4.8) 153.1 (5.8) 152.2 (5.6) 166.7 (5.9) 166.2 (6.8) 165.9 (7.7)
Weight (kg) 67.3 (13.5) 64.1 (15.6) 63.1(9.2) 75.9 (16.3) 77.6 (9.9) 76.0 (11.4)
BMI (kg/m?) 28.0 (3.9) 27.4 (4.3) 27.2 (3.8) 27.3(3.2) 28.0 (2.3) 27.5(3.3)
Body composition
Fat mass (kg) 26.9 (7.6) 25.0 (7.5) 24.2(7.2) 20.8 (6.5) 22.3 (6.5) 20.7 (6.9)
Body fat % 39.3 (6.4) 38.2(6.2) 37.6 (6.8) 26.9 (5.9) 28.3 (5.6) 26.7 (5.4)
Total lean mass (kg) 38.2 (4.7) 37.1 (3.6) 36.8 (3.4) 52.3(5.2) 52.4(5.3) 52.4(5.7)
Lean mass arms (kg) 4.1(.7) 3.9 (.6) 3.8(.5) 6.1(.7) 6.2 (.7) 5.9 (.8)
Lean mass legs (kg) 12.0 (1.6) 11.4 (1.3) 11.4 (1.4) 16.3 (1.8) 16.4 (1.9) 16.3 (2.1)
ALM (kg) 16.1 (2.2) 15.4 (1.7) 15.3 (1.8) 224 (2.4) 22.6 (2.5) 22.2(2.8)
App LMI (kg/m?) 6.7 (.8) 6.6 (.6) 6.6 (.6) 8.1(.7) 8.2 (.7) 8.1(.8)
Functional performance
Arm curl test (rep) 19.1 (3.5) 18.8 (3.4) 18.3 (4.3) 18.3 (3.5) 17.2 (2.4) 16.2 (3.9)"
Chair stand test (rep) 18.7 (3.8) 17.9 (3.5) 16.7 (3.3)" 17.4 3.7) 17.7 (4.8) 15.6 (3.4)
Step-in-place (steps) 1129 (16.4) 1083 (16.4) 1007 (17.3)*" 115.1(18.4)  109.9 (18.4)  108.0 (27.4)
8f-UG (5) 4.8 (.7) 5.0 (1.6) 5.4 (.9) 4.5 (.6) 4.6 (.5) 5.6 (1.4)"
Muscle strength
HGS (kg) 24.9 (5.1) 23.9 (4.8) 22.2 (3.6)* 41.1(7.5) 40.0 (5.2) 35.1 (7.7
MVIS-Q (N) 638.9 (133.5) 6253 (156.8) 547.7 (144.1)~" 960.4 (197.7) 903.2 (236.9) 818.9 (217.1)"

Data means and SD. ALM, appendicular lean mass; App LMI, appendicular lean mass index (ALM/heigth?); 8f-UG, 8 foot up-and-go test; HGS,
hand grip strength; MVIS-Q, maximum voluntary isometric strength of quadriceps. Differences between age groups (One-way ANOVA with
Tukey post hoc analysis; p<0.05): “significant difference between highest and lowest tertile,” significant difference between highest and middle

tertile.

Sarcopenia was defined using the EWGSOP de-
finition in which a person is categorized as having
sarcopenia, whether they have low muscle mass plus
low muscle strength or low functional performance®.
Low muscle mass was defined according to appendi-
cular lean mass index (App LMI) (ALM/h?), defining
a threshold of 7.26 kg/m? for men and 5.5 kg/m? for
women'’. Low muscle strength was defined as HGS
<20 kg in women and <30 kg in men'®. Finally, low
functional performance was defined according to the
execution time in the 8f—UG, using the cutoff points
presented by age and gender in the Rikli & Jones
study'®: women (60-64 y >5s; 65-69 y >5.3s; 70-74 y
>5.6s; 75-79 y >6.0s; 80-84 y >6.5s; 85-89 y >7.1s);
men (60-64 y >4.8s; 65-69 y >5.1s; 70-74 y >5.5s; 75-
79 y >5.9s; 80-84 y >6.4s; 85-89 y >7.1s). Although

the gait speed and the Short Physical Performance
Battery are tests mainly suggested by the EWGSOP
to evaluate functional performance, this consensus
also recognizes other tests, such as the time up go test
(TUG)’, that may be useful to assess functionality.
Therefore, we selected the 8f-UG (the short version of
the TUG), since it is a test with good reliability in its
application (test — retest: men 0.98, IC95% 0.96-0.99;
women 0.90, IC95% 0.83-0.95)". Also, the 8f-UG
has age— and gender— normalized values in the Spa-
nish context? and a good inverse correlation with per-
formance measurements for daily activities (r=-0.363;
p<0.01)>'. On the other hand, the 8f — UG is conside-
red a good tool to discriminate persons with the risk of
falling; a value of 8.5 seconds or more in the execution
of the test shows the people with this risk®.
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Statistical analyses

Mean and standard deviations (SD) were used as
descriptive statistics for body composition, muscle
strength, and physical performance according to gen-
der and age divided in tertiles. One-way ANOVA
with Tukey post—hoc analysis was used to determine
differences among age groups. Absolute and relative
frequencies were calculated for sarcopenia according
to gender. Pearson’s correlation coefficient was used
to describe the relationship between the diagnostic cri-
teria for sarcopenia. Independent samples t tests were
calculated to determine differences in functional per-
formance between those with a low value within the
parameters evaluated for the diagnosis of sarcopenia
and the remaining participants. A p<0.05 was consi-
dered to be statistically significant. All analyses were
performed using the SPSS 19.0 package (SPSS, Chi-
cago, IL).

Results

Of the 258 subjects, 68.2% were women; the age
was 70.9 years (SD 5.5) in men and 71.5 years (SD
5.2) in women. Summary characteristics of the sub-
jects are presented in table I according to gender and
age in tertiles. There were no significant differences in
any of the muscle mass variables by age in both women
and men. On the contrary, in the HGS, MVIS—Q and
physical performance tests (except for the Arm curl
test), the lowest values were found in the oldest wo-
men (p<0.05); the same result was observed in men in
the Arm curl, Chair stand, 8f~-UG, HGS and MVIS-Q
(p<0.05). The frequency of sarcopenia defined by the
EWGSOP was 2.4% (n=6); it was more frequent in
men than in women, with 4.9% and 1.2% respectively.

In women, the App LMI was correlated with HGS
(r=0.164, p<0.05) and 8f-UG (r= -0.167, p<0.05),
while the HGS and 8f-UG presented an inverse co-
rrelation (r= -0.270, p<0.01). In men, the App LMI
was correlated with HGS (r=0.241, p<0.05) but not
with 8f—UG (r=-0.173, p=0.117), while the HGS and
8f-UG presented an inverse correlation (r= -0.365,
p<0.01).

The differences in functional performance according
to the parameters evaluated for the diagnosis of sarco-
penia are presented in table II. The people with low
App LMI (5.4%) presented no significant differences
in their functional performance and the MVIS-Q re-
garding subjects with normal App LMI. However, the
subjects with low HGS (13.2%) presented lower va-
lues in the Arm curl test, Step—in—place and MVIS-Q
than normal HGS subjects (p<0.05). Finally, the peo-
ple with low performance in the 8f~UG (13.6%) pre-
sented lower values in all other functional tests and
MVIS-Q than subjects with normal performance in
the 8f~UG (p<0.05).

Discussion

To our knowledge, this is one of the first studies on
sarcopenia in community—dwelling persons over 60
years of age from a northern Spanish city using the
EWGSOP definition. Among the 258 men and women,
the frequency of sarcopenia was 2.4%. This was hi-
gher than that found in a study with Finnish women,
aged 70-80 (0.9%) and lower than in other studies
(between 3.7% and 6.8%), which also applied the
EWGSOP definition and evaluated the muscle mass
with DXA?% 101223 On the other hand, other studies, in
which the muscle mass was evaluated through bioelec-
trical impedance analysis (BIA) or circumferences, re-
ported much higher prevalences (between 10.8% and
32.8%)% 12426 Although there are differences in the
characteristics of the populations of previous studies,
which may be related to the variability of the preva-
lences found, the technique to measure muscle mass
may be an important factor explaining this variability.
Safer et al. state as inappropriate measuring muscle
mass in older people using circumferences because
of modifications in the elasticity of the skin resulting
from changes in the fat deposits due to aging®’. Mo-
reover, the DXA is considered to be more reliable and
accurate for the muscle mass diagnosis than the an-
thropometric and BIA measurements?. Future research
could evaluate the effect of the evaluation technique of
muscle mass on the diagnosis of sarcopenia as defined
by EWGSOP.

In general, sarcopenia was uncommon in the study
group. This could also be explained by the possible
involvement of the technique of measuring muscle
mass because the participants were active and inde-
pendent usually due to their participation in recreation
programs and academic training, which may be related
to a lower risk of sarcopenia. The study by Cherin et
al. with ambulatory participants (n = 1,445) aged 45
years and older found that the probability of sarcope-
nia was lower among subjects involved in leisure phy-
sical activities for three hours or more per week (OR
0.45; 95 % CI 0.24-0.93). On the other hand, the
App LMI, which is the first criterion to comply within
the EWGSOP definition, reported no significant di-
fferences among the age groups in both genders, con-
trary to HGS and 8f~UG. This suggests that a possible
deterioration of the health of the people studied with
increasing age, which leads to greater dependency or
disability, may be related more to the loss of muscle
strength and functional performance than muscle mass.

In this study, the correlations between the diagnos-
tic criteria for sarcopenia were low between the App
LMI and HGS in both genders (women r=0.164, men
r=0.241; p<0.05). Compared to the study by Barbat—
Artigas et al., the correlation between these varia-
bles was also low and not significant among women
(r=0.14, p=0.35), while men presented a higher co-
rrelation (r=0.43, p<0.05)*. This could be explained
because other factors exist that more widely predict
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Table II
Differences within measured variables according to parameters used for the diagnosis of sarcopenia

App LMI (kg/m?) HGS (kg) Sf-UG (s)

Normal Low Normal Low Normal Low
n (%) 244 (94.6) 14 (5.4) 224 (86.8) 34 (13.2) 223 (86.4) 35 (13.6)
Age (years) 71.1(5.3) 72.6 (7.2) 70.8 (5.3) 73.4 (6.1) 71.0 (5.4) 72.0 (5.8)
Height (cm) 157.1 (8.3) 165.1 (6.0) 158.4 (8.2) 151.3 (7.8) 157.8 (8.4) 155.7 (8.2)
Weight (kg) 68.4 (11.6) 70.4 (19.7) 69.3 (11.6) 63.3(9.3) 68.0 (11.4) 72.3 (11.9)
Body composition
Total lean mass (kg) 42.0 (8.3) 45.1(7.5) 429 (8.2) 37.0 (6.7) 42.3(8.4) 41.1(7.2)
Body fat % 35.0(8.1) 32.0(5.3) 343 (8.9) 37.9 (1.5) 34.1(7.9) 39.4 (7.1
Functional performance
Arm curl test (rep) 18.4 (3.5) 16.6 (4.9) 18.5(3.5) 16.8 (4.9) 18.5(3.4) 16.6 (4.2)
Chair stand test (rep) 17.6 (3.6) 16.3 (4.4) 17.5(3.4) 17.7 (5.6) 17.9 (3.5) 14.8 (3.2)
Step-in-place (steps) 108.8 (17.6) 103.1 (24.4) 109.4 (16.7)  102.2 (24.3)"  111.1 (16.7) 91.9 (17.3)

MVIS-Q (N) 694.9 (221.4) 711.2(223.9)

717.8 (216.7)

550.4 (195.7)" 715.6 (222.7)  569.1 (169.5)"

Data means and SD. App LMI, appendicular lean mass index (ALM/heigth?); 8f-UG, 8 foot up-and-go test; HGS, hand grip strength; MVIS-Q,
maximum voluntary isometric strength of quadriceps. “differences between groups (t-student; p<0,05).

the production of force than muscle mass (in terms
of quantity), such as the muscle architecture, the type
of fiber, the intramuscular fat and the neuromuscular
activation®. The Barbat—Artigas et al. study also eva-
luated the correlation between the App LMI and knee
extension strength (1-repetition maximum), with sig-
nificant results only for women. The authors propose
that the HGS may be preferentially used in men and
knee extension strength in women to detect sarcopenic
individuals®. Future studies on sarcopenia employing
the EWGSOP definition could analyze their behavior
depending on the strength of the lower limbs, as well
as different types of manifestation (isometric, concen-
tric or muscle power), which would allow a greater
understanding of the strength—-muscle mass relation in
the diagnosis of sarcopenia.

While the correlations between App LMI and 8f-UG
were very low in both genders, with no statistical sig-
nificance for men (women r= -0.167; men r=-0.173).
Meanwhile, the correlations between HGS and 8f-UG
were only slightly higher, although significant (women
r=-0.270, men r=-0.365; p<0.01). However, the study
by Krause et al., in 33 people over 65 did not report
significant correlations between the fat free mass in-
dex and the TUG, nor between the HGS and TUG in
both genders, whereas between the maximal knee ex-
tensor torque and TUG a high inverse correlation was
found (r=-0.771, p<0.01)*". These results show a poor
relationship between muscle mass and the functional
performance (of the lower members), while the muscle
strength maintains a better relationship with the latter,
which improves when the strength of the lower limbs
is employed. In our study, a correlation was found

between MVIS—Q and 8f—-UG de r=-0.407 in women
and r=-0.397 in men (p<0.01) (data not shown). Thus,
although it has been reported that HGS maintains a
good relationship with the MVIS-Q (r=0.55 to 0.89;
p<0.001), and that both tests may represent a common
construct of body force®, which facilitates the use of
HGS in both the clinic and in research, the importance
of involving the evaluation of lower limb strength in
future studies on sarcopenia employing the EWGSOP
definition is again highlighted.

In our study, people with low muscle mass (App
LMI) did not show a lower functional performance,
while those with a low muscle strength (HGS) repor-
ted lower performance in almost all the functional
tests, compared to those that obtained normal values.
The Patil et al. study reported similar results for both
criteria'®. This is important, considering that low mus-
cle strength, also known as dynapenia, represents a
greater relative risk (2.20; 95% CI: 1.5-3.1) of poor
physical performance, functional limitation, or physi-
cal disability in older adults, compared to low muscle
mass (1.37; 95% 0.87-2.0)*.

On the other hand, people with low functional
performance (8f—-UG) had lower performance in all
other functional tests compared to those with nor-
mal performance (p<0.05); this result coincides with
the study by Patil et al., in which people who had a
lower walking speed (<0.8 m/s) showed lower values
in other functional tests applied in this study'®. This
indicates that the 8f—UG, which is a modified version
of the three—meter TUG designed for use in places
with little space, may reflect a greater decline in per-
formance'®3*. In turn, it has been found that this test
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has the ability to predict different geriatric events si-
milar to the gait speed®.

Our study has some limitations. First, the sample
consisted of people who participated voluntarily, so
the results are relevant only for the study group. Se-
cond, this was a cross—sectional study and this makes
it impossible to determine the nature of the associa-
tions observed, for which further controlled prospec-
tive studies are required. And third, this study did not
look for variables such as previous diseases, alcohol
and nicotine consumption, physical activity, nutrition
and medication, which could have expanded the expla-
nation for the sarcopenia results found.

Conclusion

Using the EWGSOP definition, sarcopenia was un-
common in a group of community dwelling individuals
over 60 years of age from a northern Spanish city. In
clinical practice, a greater emphasis should be placed on
the decrease in muscle strength and functional perfor-
mance rather than on low muscle mass alone. Future re-
search could review whether the application of different
techniques to measure muscle mass or that involve the
assessment of the muscle strength of lower limbs have
some effect on the identification of sarcopenia.
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Abstract

Introduction: Cancer treatment can affect the health
of the teeth and support structures, which are essential to
the chewing process, which may change the nutritional
status of the patient.

Objective: The aim of this study was to evaluate the
impact of oral physiology changes on quality of life (QoL)
of patients submitted to cancer treatment.

Design: Initially 84 cancer patients were screened and
only those presenting at least 15 natural teeth were se-
lected for oral physiology and quality of life tests. The
final sample comprised 30 patients. Twenty subjects were
selected as controls paired by age and gender. Dental ca-
ries status, salivary flow, masticatory performance (MP),
location of tumor, duration of chemo and radiotherapy
and World Health Organization Quality of Life (WHO-
QOL-bref) questionnaire were assessed. Linear regres-
sion models were used to test the relationship between
the WHOQOL-bref domains (physical, psychological,
social relationship, environmental and overall QoL) and
independent variables under study.

Results and Discussion: Number of teeth, MP and sali-
vary flow were lower in cancer patients, as well as for the
scores obtained in Social Relationship, Environment and
Overall QoL domains (p<0.050). Breast cancer caused
a negative impact on Psychological (p<0.001) and Ove-
rall QoL scores (p=0.017). A similar negative effect was
found for the duration of radiotherapy on Psychological
(p=0.012) and Environmental (p=0.039) domains. On
the other hand, the maintenance of teeth had a positive
impact on Psychological (p=0.012) and Environmental
(p=0.024) scores.

Conclusion: Oral physiology changes may impact the
QoL of oncological patients. The maintenance of teeth
was of positive importance, especially for the psycholo-
gical aspects.
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FISIOLOGIA ORALY CALIDAD DE VIDA
EN PACIENTES CON CANCER

Resumen

Introducion: El tratamiento del cancer puede afectar
la salud de los dientes y estructuras de apoyo, que son
esenciales para el proceso de masticacion, que pueden
cambiar el estado nutricional del paciente.

Objetivo: El objetivo de este estudio fue evaluar el im-
pacto de los cambios fisiologicos orales sobre la calidad
de vida (QoL) de los pacientes sometidos a tratamiento
contra el cancer.

Metodos: Inicialmente 84 pacientes con cancer fueron
examinados y sélo los que presentan al menos 15 dientes
naturales fueron seleccionados para la fisiologia oral y la
calidad de las pruebas de la vida. La muestra final quedé
conformado por 30 pacientes. Veinte sujetos fueron selec-
cionados como controles emparejados por edad y sexo.
Dental estado de la caries, el flujo salival, rendimiento
masticatorio (MP), la ubicacién del tumor, la duracion
de la quimioterapia y la radioterapia y lo cuestionario
de La Organizacion Mundial de la Salud Calidad de
Vida (WHOQOL-BREF) cuestionario fueron evaluados.
Se utilizaron modelos de regresion lineal para probar la
relacion entre los dominios del WHOQOL-BREF (psico-
légicos relacion fisica,, social, ambiental y de calidad de
vida en general) y variables independientes bajo estudio.

Resultados y Discusion: Nimero de dientes, MP y el
flujo salival fueron menores en los pacientes de cancer,
asi como para las puntuaciones obtenidas en la relacion
social, medio ambiente y dominios de calidad de vida ge-
neral (p <0,050). El cancer de mama causé un impacto
negativo en la psicolégica (p <0,001) y las puntuaciones
de calidad de vida global (p = 0,017). Un efecto negativo
similar se encontré para la duracion de la radioterapia
sobre psicologica (p = 0,012) y ambientales (p = 0,039)
dominios. Por otra parte, el mantenimiento de dientes
tuvo un impacto positivo en la psicolégica (p = 0,012) y
del Medio Ambiente (p = 0,024) resultados.

Conclusion: los cambios orales fisiologia pueden afec-
tar la calidad de vida de los pacientes oncolégicos. El
mantenimiento de dientes fue de importancia positiva,
sobre todo por los aspectos psicolégicos.

(Nutr Hosp. 2015;31:2161-2166)
DOI1:10.3305/nh.2015.31.5.8565

Palabras clave: La quimioterapia. Rendimiento mastica-
torio. La calidad de vida. Oncologia. Sabor.
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Introduction

The term cancer is used to describe a group of ma-
lignancies characterized by the presence of tumor mas-
ses with a high risk of metastasis. Once it is diagnosed,
undoubtedly profound social changes are generated,
such as impaired capacity and ability to perform rou-
tine activities'. Besides, its treatment modalities can
deeply affect a patient’s nutritional status.

Among the recommended cancer treatments, che-
motherapy is often the first choice and may act alone
or in combination with radiotherapy and surgery de-
pending on the type, location and staging of the tu-
mor®. Irrespective of treatment, changes in physical
and emotional integrity by discomfort, pain, disfigu-
rement, dependence and loss of self-esteem are repor-
ted by these individuals, with consequent reduction in
quality of life (QoL) in short time*.

Especially due to cancer therapy, patients often re-
port changes in taste’, are more prone to tooth decay®
with consequent changes in the number of teeth and
they also complain about changes in salivary flow, di-
rectly interfering on oral physiology’®. These, in turn,
can promote changes in food choices causing nutri-
tional disturbances to the patient, as well as affecting
their QoL’.

Studies evaluating the impact of changes in oral
physiology of cancer patients’ QoL — especially those
with history of tumors localized out of the head and
neck areas - are rare and of importance, so that inter-
ventions can be planned, resulting even in more favo-
rable response to treatment and prognosis*.

The objective of this study was to evaluate the im-
pact of oral physiology changes on QoL of patients
undergoing cancer therapy that presented tumors in
different areas of the body in comparison to matched
controls.

Materials and methods
Sample characteristics and study design

Patient selection and procedures in order to collect
data regarding oral physiology parameters were des-
cribed previously for this sample®. Briefly, the study
received approval from the Human Research Ethics
Committee of the Lavras University Center (Brazil)
under process number CAEE- 0137.0.189.000-08.

A total of 84 patients who had been submitted to
cancer treatment were evaluated from the institute
“Lar Mateus Loureiro Ticle” in the city of Lavras, state
of Minas Gerais, Brazil. Only those who have received
radiotherapy and/or chemotherapy were selected. Data
collection was carried out during home/institutional
visits.

After initial contact, patients were examined and
those who wore any kind of dental prosthesis were
excluded to avoid its influence on mastication parame-

ters. All volunteers presented at least 15 teeth and 4 oc-
clusal units (one pair of molars in occlusion was consi-
dered two units and one pair of premolars in occlusion
was considered one unit)'’. Ten cancer patients were
excluded for having received only surgical treatment
and 35 were excluded because of dental prosthesis
or for not complying inclusion criteria regarding the
number of teeth. Also, nine patients were excluded for
not being able to complete all experimental phases or
answering the questionnaires appropriately (Figure 1).

Thus, the final sample consisted of 30 cancer pa-
tients. The tumors had been located in different areas
of the body, the most frequent of which were in the
breast (n=10), uterus (n=8), prostate (n=7) and head/
neck (n=5).

For the control group, 50 volunteers were examined
at the public health centers in the same city. Of those,
twenty subjects were selected based on the same cri-
teria in relation to number of teeth applied to cancer
patients. Besides, gender and age matching was con-
ducted.

Sample size was calculated according to a previous
study!! taking into account a power of the test of 80%
and alpha level of 0.05. According to that study, it
would be necessary 44 subjects to evaluate the corre-
lation between masticatory performance and oral-heal-
th related quality of life. Thus, the final sample com-
prised 50 volunteers (30 oncological patients and 20
controls).

Determination of salivary flow
The procedures were conducted two hours after a

meal'?. For convenience, all saliva collections were
carried out in the afternoon'®. Non-stimulated and sti-

Fig. 1.—Criteria for patient selection and distribution of tumors
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mulated salivary flow were collected as described pre-
viously?®.

Determination of dental caries status

The assessment of dental status was carried out using
the ordinal Decayed/Missing/Filled Teeth (DMFT) in-
dex. A previously calibrated examiner performed all
exams (inter-examiner Kappa > 0.85, very good agree-
ment) using a tongue depressor, mouth mirror and no.
05 ball point probe under natural light.

Determination of masticatory performance (MP)

MP was assessed through the determination of in-
dividual fragmentation capacity of the chewing test
material (Optosilsilicona - Optosil, HeraeusKulzer,
South Bend, IN)*. Each subject received 17 cubes,
which were masticated for 20 masticatory cycles. The
number of cycles was visually quantified by the exa-
miner®. After drying, the particles were removed from
the paper filter, weighed and passed through a series of
10 granulometric sieves interconnected in decreasing
order with mesh sizes ranging from 5.6 to 0.71 mm
and closed at the bottom by a metal base. The particles
retained in each sieve were removed and weighed on
an analytical scale with a precision of 0.001 g. The dis-
tribution of the particles by weight was described by
the cumulative function of the median sizes of the par-
ticles using the Rosin-Rammler equation (X50)%13-15,
MP was determined based on the median size of the
particles, with smaller sizes denoting a better perfor-
mance.

Assessment of Quality of Life

QoL was assessed using the WHOQOL-Bref in its
validated Portuguese version, composed of 26 items
that represent facets, which in turn, refer to four do-
mains: Physical, Psychological, Social Relationships
and Environment. The physical and psychological
domains include the levels of independence and spiri-
tuality from the original full version, respectively. The
domains consist of the same 24 facets of the original
format, assessed by single questions, and two ques-
tions of general assessment of QoL'®.

Data were collected by means of household/institu-
tion interviews, in a situation of privacy, using as refe-
rence the last two weeks. The answers to all questions
were obtained in a rating scale of five points, in which
scores could range from 1 to 5, and two additional
questions about overall QoL generate a single separate
score, called “overall QoL”. The domain scores were
measured in the positive direction, i.e., higher scores
denotes better QoL.

Statistical analysis

Statistical analysis was performed using SigmaPlot
12 (Sigma Stat Software Inc., Richmond, CA, USA)
and SPSS 18.0 (SPSS Inc., Chicago, USA), with a
5% significance level. Normality was assessed using
Kolmogorov-Smirnov/Shapiro-Wilk tests. The charac-
teristics of the studied variables were evaluated using
descriptive statistics, and they consisted of means,
standard deviations, medians, interquartile ranges
and proportions. The distribution of genders in each
group was verified by means of the Fisher Exact test.
Differences in the mean or median values were asses-
sed using 7-test or Mann-Whitney test, respectively. To
assess the internal consistency of the WHOQOL-bref,
i.e., correlation and homogeneity among the items we
used the Cronbach o coefficient. Correlations (Spear-
man r) between the four domains and the overall QoL
domain were also explored.

Linear regression models were used to test the rela-
tionship between the WHOQOL-bref domains (physi-
cal, psychological, social relationships, environmental
and overall QoL) and the independent variables stu-
died. The initial models consisted of 12 independent
variables as follows: age, gender, breast cancer, uterus
cancer, prostate cancer, head/neck cancer, duration for
chemo and radiotherapies, MP (X50), salivary flow
rate, DMFT index and number of teeth, which were
regressively dropped until only those with p<0.05 re-
mained in the model (stepwise backward elimination).

Results

The subject’s age and gender did not differ between
groups (p=0.063 and p=0.317, respectively). DMFT
index did not differ between groups either. However,
cancer patients showed significant decrease in the
number of teeth, masticatory performance and salivary
flow rates (Table I).

We found significant differences between cancer
patients and controls for the Social Relationship and
Environment domains and also for the overall QoL.
The Cronbach Alfa internal consistency of WHO-
QOL-bref was considered satisfactory (0.88). Most of
the WHOQOL-bref domains showed strong correla-
tion with the overall QoL, being the Physical Health
domain the most significant one (Table II).

Stepwise linear regression models showed negative
impact for breast cancer on the psychological domain
and on the overall QoL score. The duration of radio-
therapy also had a negative impact on the psycholo-
gical and environmental domains. On the other hand,
the maintenance of teeth had a positive impact on the
psychological and environmental domains (Table III).

Oral physiology and quality of life in
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Demographic data,

Table I
clinical variables and discriminant validity of the WHOQOL-BREF assessment of the studied sample

. . Social .
Group  Age  Gender Number DMFT D M F Y50 S Us Physzcgl Psychologzcal Relations Envzroment Overal
of teeth Domain ~ Domain . Domain QoL
Domain
Mean (@) Mean  Mean Média Média Média Median Mean Mean — Mean Mean Mean Mean Mean
(SD) (Sb)  (SD) (DP) (DP) (DP) (SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD)
Cancer  47.93 20.67% 1753 1.70%  7.90% 7.93% 657% 0.83* 047F 1293 1451 1471%  13.35%  14.80*

=30) (1122) @19

Control  42.15
m=20) (938 7P

6.31)  (7.14) (239) (6.13) (6.67) (626) (0.30) (0.24) (341) (2.68) (2.00) (1.69)  (2.66)

2680% 1725 0.75% 1.80% 14.70% 5.60% 2.61* 197F 1411 14.60 16.60*  15.78%  15.60*
(224) (5300 (335 (209) (5.92) (5.06) (1.86) (1.75) (1.30) (1.43) (1.47) (1.58)  (3.02)

SD, standard deviation;

DMFT, decayed (D)/missing (M)/filled (F) teeth index; X50, median particle size; S, stimulated saliva flow; US,

Unstimulated saliva flow. * p<0,05 (Mann-Whitney test)

Discussion

The evaluation of QoL is usually determined according
to the functional health status of an individual, including
self-assessments and also the level of interaction with the
environment'’. The nutritional profile becomes important
as nutritional status was strongly correlated with health
quality of life of cancer patients's. We found that cancer
diagnosis in different areas of the body and its treatment
caused oral physiology changes that impacted on the QoL
of patients.

DMFT index did not differ between groups. Howe-
ver, cancer patients presented decreased number of teeth,
poorer masticatory performance and lower salivary flow
rates in comparison to controls. It is likely to presume
that controls presented higher number of filled teeth in
contrast to cancer patients who presented higher number
of missing teeth (Table I). Chemotherapy, radiotherapy
and the entire situation involving cancer diagnosis and
treatment are normally correlated to immunosuppression,
predisposing subjects to oral manifestations, such as oral
mucositis, xerostomia, tooth loss and chewing difficul-
ty®719. Chemotherapeutic drugs can alter salivary flow
and viscosity as well as the amount of lysozyme, lactope-
roxidases, immunoglobulins, histamine and lactoferrins
which present antimicrobial activity®. These modifica-
tions can cause difficulty in swallowing, biofilm accumu-
lation, and consequent changes to a pasty carbohydrates
rich diet, increasing the incidence of cavities. The onset
and progression of this type of decay can lead to tooth
loss in a matter of weeks or months". A very interesting
result of the present study was that the maintenance of
teeth had a positive impact on the psychological and en-
vironmental domains. This fact highlights the importance
of preventive measures in order to prevent teeth loss du-
ring cancer treatment - not only as an infection control
procedure but also as a quality of life benefit tool. Besi-
des, it is well known that patients with poor oral hygiene,
or the presence of infections from odontogenic and/or pe-
riodontal origin prior to chemotherapy are at high risk of
developing oral infection during treatment, which can be
spread via blood and compromise other organs®.

People with cancer are at high risk of experiencing
changes in mastication. The reduction of masticatory
function can affect the QoL of individuals especially by
influencing food choice. Soft or pasty foods that do not
have adequate nutrient content can result in lower doses
of essential nutrients and hence result in weight loss*' in-
fluencing the success of anticancer treatment. So when
teeth are lost, the MP decreases® and if the teeth are not
replaced, patients tend not to compensate chewing more
times, but rather swallow large particles *!, contributing
to difficulties in absorbing nutrients and inappropriate
choice of food'’.

Cancer patients presented lower values in the Social
Relationship, Environment and the overall QoL domains.
These results were expected since cancer treatment dis-
comfort and consequences are known to promote chan-
ges in physical and emotional integrity and loss of self-es-
teem, with consequent reduction in quality of life (QoL)*.

We found a negative impact of breast cancer on the
psychological field and general quality of life. Thus,
the present results corroborate the assumption that wo-
men undergoing chemotherapy tend to have symptoms
of anxiety, depression, pain, fatigue and morbidity in the
arm. In addition, patients who underwent surgical proce-

Table II
Correlation matrix between the different domains of the
WHOQOL-BREF in relation to overall quality of life

General Quality of Life

Domains
r¥ P
Physical Health 0.4390 0.0015
Psychological health 0.4300 0.0019
Social Relationships 0.3310 0.0192
Environment 0.1880 0.1910

* Spearman correlation test
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Table III
Linear regression models (with stepwise elimination) used to test the relationship between the domains of WHOQOL
(dependent variables) and studied independent variables

Significance of the model

Domain Independent variables Coef. p Power
R? P
of the test

constant 15.700 -

Overall Breast cancer -2.367 0.017 0.192 0.017 0.669

Physical All variables were ) ) . ) )

Health eliminated from the model
constant 13.760 -

Psychological ~ Breast cancer -3.384 <0.001

health Duration of radiotherapy -0.052 0.012 0.503 <0.001 0.995
Number of teeth 0.156 0.012

. . constant 11.670 -

Social Relations (In) X, 1522 0.024 0.175 0.024 0.622
constant 12.052 -

Environment Duration of radiotherapy -0.031 0.039 0.280 0.014 0.852
Number of teeth 0.104 0.024

In, log transformation; X median particle size.

Constant Variance Test: passed (p>0.05)”

dures report lower body esteem and difficulty in sexual References

relationship?. Our results support the idea that manage-
ment strategies need to be developed against psychologi-
cal symptoms in patients with breast cancer as described
previously?.

Additionally, the duration of radiotherapy also had a
negative impact on the psychological and environmental
domains of the assessed individuals. Probably the direct
beam of radiation to the tumor also causes toxicity to su-
rrounding normal tissues causing undesirable effects®,
reducing individual’s quality of life when compared to
healthy people®.

It can be seen that the presence of cancer undoubtedly
changes many aspects of one’s life, and that the absence
of teeth can decline quality of life. This relationship may
be linked to changes of physical-emotional integrity by
discomfort, pain, disfigurement and loss of self-esteem®.

Conclusions

Oral physiology changes may lead to impact on qua-
lity of life of oncological patients independent of the
original area of the tumor. The maintenance of teeth
was of great importance for these patients, especially
for the psychological aspect.
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Abstract

Aims: To evaluate the nutritional status of patients
undergoing chemoradiotherapy for esophageal cancer
using subjective global assessment (SGA) and association
of prealbumin levels to nutritional status.

Methods: A prospective study was performed on 154
patients with esophageal cancer who were treated with
concurrent chemoradiotherapy at center of radiation on-
cology in Huai’an First People’s Hospital from January
2012 to May 2013. The patients’ nutritional status after
receiving concurrent chemoradiotherapy were evaluated
using SGA tool. Serum total protein, prealbumin, albu-
min and other biochemical nutrition parameters inclu-
ding triglyceride, total cholesterol, cholesterol and glu-
cose were determined before beginning and after the end
of radiotherapy.

Results: Malnutrition developed in 129 (83.8%)
patients. According to SGA results, 16.2%, 66.2%,
and17.6% of patients were classified as A, B, or C, res-
pectively. Loss of subcutaneous fat or muscle wasting
(odds ratio [OR] 11.522); increased metabolic demand/
stress (OR 8.637); ankle, sacral edema, or ascites (OR
3.229) and weight loss =5% (OR 2.294) were significantly
associated with malnutrition (SGA B or C; p < 0.001).
Prealbumin level after the end of radiotherapy was sig-
nificantly lower in patients with malnutrition (17 £5 g/
dl vs. 21 %5 g/dl, p = 0.005), but it showed no difference
before beginning radiotherapy (24 +4 g/dl vs. 22 +5 g/
dl, p > 0.05). On the other hand, there was no significant
difference in term of other nutrition parameters whether
before beginning or after the end of radiotherapy (p >
0.05).

Conclusions: The prevalence of malnutrition was
high in esophageal cancer patients undergoing concu-
rrent chemoradiotherapy. The results serve as a basis
for implementation of nutrition intervention to patients
being treated at radiotherapy departments. Prealbumin
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VALORACION GLOBAL SUBJETIVAY
NIVELES DE PREALBUMINA DE PACIENTES
CON CANCER ESOFAGICO SOMETIDOS A
QUIMIORRADIOTERAPIA CONCURRENTE

Resumen

Objetivos: Evaluar el estado nutricional de los pa-
cientes sometidos a quimioterapia para cdncer esofagi-
co usando subjetiva evaluacion mundial(SGA) y Asocia-
cion de prealbumina a niveles de estado nutricional.

Métodos: Se realiza un estudio prospectivo en 154 pa-
cientes con cancer esofagico que fueron tratados con qui-
miorradioterapia concurrente en centro de Oncologia
de radiacion en Huai ‘an First People’ s Hospital desde
enero de 2012 a mayo de 2013. El estado nutricional
de los pacientes después de recibir quimiorradioterapia
concurrente fueron evaluados utilizando la herramien-
ta de SGA. Albimina, prealbimina, proteina sérica total,
nutricion y otros parametros bioquimicos, incluyendo
triglicéridos, colesterol total, colesterol y glucosa fue-
ron determinados antes de empezar y después del final
de la radioterapia.

Resultados: La desnutricion desarrollada en 129
(83,8 %) pacientes. Segiin SGA resultados, 16,2 %, 66,2 %,
y 17,6% de los pacientes fueron clasificados como a, B, o
C, respectivamente. La pérdida de grasa subcutinea o
atrofia muscular (odds ratio [OR] 11.522); demanda me-
tabolica creciente / estrés (o 8.637); tobillo edema sacro,
o ascitis (o -) y la perdida de peso = 5% (o 3) estuvieron
significativamente asociados con la malnutricién (SGA B
0 C; p<0,001). El nivel de prealbiimina después del final
de la radioterapia fue significativamente menor en los
pacientes con desnutricion (17 £5g/dlvs. 21 £5g/dl, p
= 0,005), pero no mostré diferencia antes de comenzar la
radioterapia (24 £4 g/ dl vs. 22 =5 g/ dl, p > 0,05). Por
otro lado, no hubo diferencia significativa en el plazo de
otros parametros si la nutricion fue antes de comenzar o
después del final de la radioterapia (p > 0,05).

Conclusiones: La prevalencia de la malnutricion era
alta en cancer de eséfago en pacientes sometidos a qui-
miorradioterapia concurrente. Losresultados sirven de
base para la aplicacion de la intervencion en materia de
nutricién para pacientes en tratamiento en los servicios
de radioterapia. La prealbumina mostré relacion con
SGA a valorar y debe ser considerado como un biomar-
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showed relation with SGA rating and should be consi-
dered as a sensitive nutritional biomarker for evaluating
nutritional status of esophageal cancer patients under-
going concurrent chemoradiotherapy.

(Nutr Hosp. 2015;31:2167-2173)
DOI:10.3305/nh.2015.31.5.8596

Key words: Malnutrition. Nutrition assessment. Subjecti-
ve global assessment. chemoradiotherapy. prealbumin.

Introduction

Esophageal cancer is the eighth most common
cancer worldwide. It is a highly lethal disease, cau-
sing more than 400,000 deaths per year. The inci-
dence of esophageal cancer is rapidly rising. In the
People’s Republic of China, esophageal cancer is
the fourth most common cause of mortality, with
16.77 deaths per 100,000 in 2009.

Malnutrition occurs frequently in patients with
cancer. It affects cancer patients during and after
radiotherapy ,chemotherapy, or surgical treatment
[1]. The serious consequences of malnutrition may
include an increase risk of toxicity, infection, as
well as decreased treatment response, compliance,
quality of life[2].Patients with esophageal cancer
are among those cancer patients in whom malnutri-
tion is the most common. Given the importance of
nutritional status, screening patients at risk for mal-
nutrition and providing a nutrition support program
is of great concern. The acute reactions as results of
undergoing concurrent chemoradiotherapy are asso-
ciated with diverse gastrointestinal symptoms and
decreased food intake, resulting in deterioration of
the patient’s nutritional status. Despite the frequent
occurrence of nutritionally related side effects, a
nutritional assessment of patients with cancer re-
ceiving radiotherapy is not routine practice in clini-
cal departments. There has been no study as of yet
investigating the prevalence of malnutrition during
radiotherapy for esophageal cancer in China. This
prospective study was performed to evaluate the
nutritional status using SGA in patients undergoing
radiotherapy for esophageal cancer.

Protein-calorie malnutrition is observed in
approximately 80% of the patients with esophageal
cancer [3,4].Serum proteins provide indirect in-
formation about the visceral protein levels. Serum
albumin used to be a surrogate marker of nutritio-
nal status; however, its half-life of 21 days makes
it only minimally valuable. In conditions in which
malnutrition develops in a short time, albumin is not
a clinically relevant nutritional marker [5,6].Ano-
ther aim of this prospective study was to determine
a sensitive biomarker in patients undergoing radio-
therapy for esophageal cancer.

cador sensible nutricional para evaluar el estado nutri-
cional de cancer esofagico en pacientes sometidos a qui-
miorradioterapia concurrente.

(Nutr Hosp. 2015;31:2167-2173)
DOI1:10.3305/nh.2015.31.5.8596

Palabras clave: Malnutricion. Evaluacion nutricional.
Evaluacion subjetiva mundial. Quimiorradioterapia. Preal-
biimina.

Material and Methods
Patients

Between January 2012 and May 2013, 154 patients
with esophageal cancer were enrolled. These patients
received chemoradiotherapy at center of radiation
oncology in Huai’an First People’s Hospital, Nan-
jing Medical University. The criterion for enrollment
was histological evidence of invasive squamous cell
carcinoma of the thoracic esophagus, exclusive of
esophagogastric junction. Only patients with tumors
of clinical stage TINI or T2-3NO-1 and no clinical
evidence of metastatic spread, according to the Inter-
national Union against Cancer (UICC) tumor—node—
metastasis(TNM) classification(Preoperative Chemo-
radiotherapy for Esophageal or Junctional Cancer),
were enrolled. Eligible patients were 18 to70 years
of age, had an Eastern Cooperative Oncology Group
(EOCQG) performance status score less than or equal
to 2. In addition, adequate hematologic, renal, hepatic,
and pulmonary function, as well as no history of other
cancer or previous radiotherapy or chemotherapy was
required. The study protocol was approved by the lo-
cal ethics committee. All the patients gave informed
written consent.

The nutritional status of each patient was assessed
after the end of radiotherapy, and was determined
using subjective global assessment tool.

Blood samples

Blood samples were taken from all patients for la-
boratory examinations such as complete blood count,
serum total protein, albumin, prealbumin, glucose, and
total lipid profile before beginning the treatment and
after the end of the treatment. Prealbumin levels were
determined by nephelometric method.

Techniques of treatment

Concurrent chemoradiotherapy

The daily fractional dose of radiation was 2Gy gi-
ven five days a week; thus, the Patients received a to-
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