Actas Dermosifiliogr. 2014;105(2):178-185

ACTAS
Dermo-Sifiliograficas

Full English text available at

DOYM A www.actasdermo.org
ORIGINAL
Dermatosis en pacientes con sobrepeso y obesidad @CMk

y su relacion con la insulina

A. Plascencia Gobmez®*, M.E. Vega Memije®”, M. Torres Tamayo°
y A.A. Rodriguez Carreén®

a Centro Dermatoldgico de Yucatan Mérida, Yucatdn, México
b Servicio de Dermatologia, Hospital General Dr. Manuel Gea Gonzdlez, México DF, México
¢ Servicio de Endocrinologia, Hospital General Dr. Manuel Gea Gonzdlez, México DF, México

Recibido el 21 de febrero de 2013; aceptado el 22 de septiembre de 2013
Disponible en Internet el 12 de noviembre de 2013

PALABRAS CLAVE Resumen

Obesidad: Introduccion: La prevalencia de obesidad se ha incrementado mundialmente en los Ultimos
) ~ . . . . . . .
anos. Existen estudios que describen las dermatosis que se asocian con la obesidad; sin embargo,

Dermatosis; ; : - = > -
existe poca evidencia de su asociacion con los niveles de insulina.

Insulina;
Acantosis nigricans; O.b]e.’tl‘lvo: Descr1p1r las de.rmat.osm presentes en pacientes con sobrepeso y obesidad y su aso-
fibromas ciacion con los niveles de insulina.

Material y métodos: Se incluyeron pacientes de ambos sexos, mayores de 6 anos, no diabéti-
cos que acudieron a la consulta durante los meses de enero a abril de 2011. Todos los sujetos
fueron valorados por un dermatoélogo, se realizo exploracion fisica, antropometria, historia
médica, medicamentos y medicion de glucosa e insulina de ayuno. Los pacientes se dividieron
de acuerdo a sobrepeso y grado de obesidad y se compararon con Anova o Chi cuadrado, depen-
diendo del tipo de variable. Se realizo analisis de regresion para evaluar la independencia de
las asociaciones.

Resultados: Fueron incluidos 109 pacientes (95 adultos y 13 ninos; 83,5% mujeres), con edad
media de 38 + 14 afios y un indice de masa corporal de 39,6 + 8 kg/m?. Las dermatosis encontra-
das fueron: acantosis nigricans (97%), fibromas (77%), queratosis pilar (42%) e hiperqueratosis
plantar (38%). Las que se asociaron de forma estadisticamente significativa con el grado de
obesidad fueron acantosis nigricans (p=0,003), fibromas (p=0,001) e hiperqueratosis plantar.
El grado de acantosis nigricans en el cuello, su topografia y el nimero de fibromas mostraron
asociacion significativa e independiente con los niveles de insulina.

Conclusiones: La acantosis y los fibromas deberian considerarse marcadores clinicos de hipe-
rinsulinemia en poblacion obesa y no diabética.
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Introduction: The prevalence of obesity has increased worldwide in recent years. Some aut-
hors have described skin conditions associated with obesity, but there is little evidence on the
association between insulin levels and such disorders.

Objective: To describe the skin disorders present in overweight and obese patients and analyze
their association with insulin levels.

Material and methods: The study included nondiabetic male and female patients over 6 years
of age who were seen at our hospital between January and April 2011. All the patients were
evaluated by a dermatologist, who performed a physical examination, including anthropometry,
and reviewed their medical history and medication record; fasting blood glucose and insulin
were also measured. The patients were grouped according to degree of overweight or obesity
and the data were compared using analysis of variance or the x? test depending on the type of
variable. The independence of the associations was assessed using regression analysis.
Results: In total, 109 patients (95 adults and 13 children, 83.5% female) were studied. The
mean (SD) age was 38 (14) years and the mean body mass index was 39.6 + 8 kg/m?. The skin
conditions observed were acanthosis nigricans (AN) (in 97% of patients), skin tags (77%), kera-
tosis pilaris (42%), and plantar hyperkeratosis (38%). Statistically significant associations were
found between degree of obesity and AN (P=.003), skin tags (P=.001), and plantar hyperkera-
tosis. Number of skin tags, AN neck severity score, and AN distribution were significantly and
independently associated with insulin levels.

Conclusions: AN and skin tags should be considered clinical markers of hyperinsulinemia in
nondiabetic, obese patients.

© 2013 Elsevier Espana, S.L. and AEDV. All rights reserved.

En las Gltimas 3 décadas la prevalencia de la obesidad ha
tenido un aumento sin precedentes en el ambito mundial’.
En los Estados Unidos de América la prevalencia de obe-
sidad en adultos es del 35,5% en hombres, del 35,8% en
mujeres’ y del 17% de los nifios de 2 a 19 afios®. En México
la Encuesta Nacional de Salud 2012 comunicé una prevalen-
cia de obesidad (indice de masa corporal [IMC] > 30kg/m?)
en los adultos de 32,4% y de sobrepeso de 38,8%, siendo
mas elevada en el sexo femenino (37,5%) que en el mas-
culino (26,8%). La prevalencia combinada de sobrepeso y
obesidad es solamente 3,6 puntos porcentuales mayor en
las mujeres (73,0%) que en los hombres (69,4%). Las ado-
lescentes tuvieron una prevalencia de sobrepeso y obesidad
del 35,8% y los hombres adolescentes del 34,1%. A pesar
de que la obesidad es considerada un problema de salud
publica, recientemente se ha reconocido que requiere de
acciones intersectoriales inmediatas para una mejor pre-
vencion, diagnostico oportuno y control>®. La obesidad se
acompana de comorbilidades como hipertension, diabetes
mellitus tipo 2, enfermedades cardiovasculares, sindrome
de ovarios poliquisticos, sindrome de apnea obstructiva del
suefo, cancer de mama y colorrectal, problemas psicologi-
cos, ortopédicos y algunas dermatosis’.

Las manifestaciones dermatologicas relacionadas con la
obesidad son frecuentes®°® y han sido clasificadas de acuerdo
a su origen fisiopatogénico en aquellas relacionadas con:
resistencia a la insulina (RI), hiperandrogenismo, pliegues
cutaneos, causas mecanicas y hospitalizacion'®"". Son varias
las publicaciones que han mostrado la asociacion de acan-
tosis nigricans (AN) y de fibromas con RI tanto en adultos'?

como en poblacién pediatrica’>'. El objetivo del presente
estudio fue identificar las dermatosis asociadas a la obesidad
y evaluar su asociacion con las concentraciones de insulina
en sujetos con sobrepeso u obesidad no diabéticos.

Se realizd un estudio transversal analitico en el cual se inclu-
yeron pacientes mayores de 6 ainos de edad (se consideraron
adultos aquellos mayores de 18 anos) de ambos sexos que
acudieron a la clinica de obesidad (cirugia bariatrica) y a
la Clinica de Nutricion del Hospital General Dr. Manuel Gea
Gonzalez de la Ciudad de México de enero a abril de 2011y
que firmaron el consentimiento informado. Aceptaron parti-
cipar el 100% de los pacientes invitados. La clinica de obesi-
dad atiende pacientes que son candidatos a ser sometidos a
cirugia bariatrica (IMC > 40kg/m? o> 35kg/m? acompanado
de alguna comorbilidad). La Clinica de Nutriciéon atiende
pacientes con obesidad o sobrepeso que son referidos de
todos los servicios del Hospital. Se excluyeron pacientes con
diabetes mellitus, embarazadas o con prescripcion de este-
roides por un periodo mayor a 3 semanas, ya que cada una
de estas condiciones clinicas puede acompanarse de der-
matosis especificas. Se realizd exploracion fisica e historia
clinica, con énfasis en antecedentes personales patoldgicos
y antropometria: peso, estatura, circunferencia de cinturay
cadera. La evaluacion dermatolodgica estuvo encaminada a
lesiones relacionadas con la hiperinsulinemia: presencia y
grado de AN en el cuello, AN en otros lugares, presen-
cia y nimero de fibromas; las dermatosis asociadas con
hiperandrogenismo (acné, hirsutismo, alopecia androgéne-
tica), las relacionadas con los pliegues cutaneos (intértrigo
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y complicaciones bacterianas) y las asociadas con causas
mecanicas (estrias, lipodistrofias, hiperqueratosis plantar e
insuficiencia venosa). El grado de acantosis en el cuello se
evaluo de acuerdo con la clasificacion propuesta por Burke
y et al.”: grado 0 cuando esta ausente, grado | cuando
Unicamente es detectable a la inspeccion cercana, grado
i cuando la longitud es menor a 7,6 cm (solo en la parte pos-
terior de cuello), grado m cuando mide de 7,6 a 15,2cm
(se extiende a las partes laterales del cuello) y grado v
cuando mide mas de 15,2 (forma un «collar»y es visible
estando frente al paciente). Se determinaron glucosa e
insulina de ayuno (8h). Se definié prediabetes cuando la
glucosa de ayuno estaba entre 100 y 125mg/dl y diabe-
tes con glucosa de ayuno mayor a 126 mg/dl, al menos en
2 ocasiones en ausencia de sintomas. Se calculé IMC con
la formula de Quetelet (peso en kg dividido entre la talla
enm?) y se calculd el modelo homeostatico de RI (HOMA-IR)
mediante la formula de glucosa en mmol/dl multiplicada por
la insulina en pUI/ml dividido por la constante de 22,5'¢. Se
considero de forma arbitraria Rl cuando HOMA-IR > 3. Se uti-
liz6 la clasificacion de la Organizacion Mundial de la Salud
(OMS) para sobrepeso y obesidad tanto en nifios (2-18 afnos)
como en adultos (>18 afos). En adultos se definié sobre-
peso cuando el IMC estaba entre 25y 29,9, obesidad grado
1 si el IMC era de 30 a 34,9, obesidad grado i cuando el IMC
era de 35 a 39,9 y cuando el IMC >40kg/m? grado m'’. En
ninos fue considerado sobrepeso cuando el IMC > percentil
85 y menor al percentil 95 y obesidad cuando el IMC > al
percentil 95, y obesidad severa cuando IMC> percentil
99'8, Se consideré hipercolesterolemia cuando el coles-
terol total>200mg/dl, hipertrigliceridemia cuando los
triglicéridos > 150 mg/dl, hipoalfalipoproteinemia cuando c-
HDL <40 mg/dl y RI cuando HOMA-IR > 3.

El protocolo fue aprobado por las Comisiones de Etica e
Investigacion del Hospital.

Se dividieron todos los pacientes en 4 grupos, de acuerdo
a la presencia de sobrepeso y grado de obesidad. Las
variables cuantitativas se compararon mediante pruebas
paramétricas o no paramétricas. Las frecuencias de derma-
tosis se compararon mediante la prueba de Chi cuadrado de
tendencia. Las concentraciones de insulina se correlaciona-
ron con el grado de acantosis y con el nUmero de fibromas
mediante la prueba de rangos de Spearman. Se realizé un
analisis de regresion multiple para evaluar la independencia
de la asociacion entre insulina y nimero de fibromas, y de
regresion logistica ordinal para evaluar la independencia
de la asociacion de insulina con el grado de acantosis. Se
consideraron en ambos modelos la edad, el sexoy el IMC. Se
considerd estadisticamente significativo un valor de p < 0,05
y se utilizé el paquete el estadistico SPSS, V 19.0.

Se incluyeron 109 pacientes, 91 mujeres (83,5%) y 18 varo-
nes, 96 adultos y 13 ninos. Se calcularon las siguiente medias
y sus DS: edad 38 +14 anos (rango de 8 a 69 anos), peso
104 £26 kg, IMC 39,6 +8kg/m?, circunferencia de cintura
117 £19 cm e indice cintura/cadera (ICC) 0,9 +0,08. Cerca
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Frecuencia (%) de grado de acantosis nigricans (AN)
en el cuello, de acuerdo con el sobrepeso y el grado de obesidad.

de la mitad de los pacientes, 54 (49,5%), reunieron crite-
rios de obesidad grado ii. Los pacientes con obesidad grado
I tuvieron una edad media significativamente menor com-
parados con los de obesidad grado 11 (28,3 + 15,4 vs 46,8 +
11 anos; p>0,001). Hubo diferencia significativa al compa-
rar los valores de glucosa, insulina y el indice HOMA-IR entre
los grupos de distinto grado de obesidad (tabla 1).

La frecuencia de prediabetes fue del 38,5%, siendo mayor
en el grupo de obesidad grado m (57,4%) y este grupo tam-
bién mostré una frecuencia significativamente mayor de Rl
(81,5%) al compararlo con los grupos de sobrepeso y obe-
sidad grados 1 y 1. El grupo con sobrepeso tuvo 2 casos de
valores de glucosa diagnoésticos de prediabetes, pero no se
encontraron otras comorbilidades. No hubo diferencias en
las frecuencias de hipotiroidismo, niveles altos de CT, TG,
ni en las cifras bajas de c-HDL entre los diferentes grupos,
de acuerdo al grado de obesidad (tabla 2).

La tabla 3 muestra la frecuencia de las dermatosis encon-
tradas en este estudio: AN en el 97%, fibromas en el 77%,
queratosis pilar en el 42%, hiperqueratosis plantar en el 38%,
xerosis en el 34% y estrias en el 28% de los pacientes. Las
menos frecuentes fueron la hiperhidrosis palmo-plantar en
el 9%, hirsutismo en el 5%, ginecomastia en el 3% y el intér-
trigo en el 1%. No se encontraron lesiones de acné. Cuando
se compararon las frecuencias de estas dermatosis segun la
presencia de sobrepeso y los grados de obesidad la AN, los
fibromas, la hiperqueratosis plantar y las estrias mostraron
diferencias estadisticamente significativas. Con excepcion
de las estrias, el resto de las dermatosis mencionadas fue-
ron mas frecuentes conforme se increment6 el grado de
obesidad.

Al analizar el grado de AN en el cuello el 80% de los
pacientes con sobrepeso no tenia acantosis (40%) o era
visible solo a la inspeccion cercana (40%), mientras que en
los del grupo con obesidad grado i el 61% tuvieron acantosis
grado 4 (fig. 1). La acantosis estuvo presente en todos los
pacientes con obesidad grados i y m. De igual forma,
los pacientes con obesidad grado m tuvieron mas sitios
afectados (fig. 2). Asimismo, el porcentaje de individuos
con RI fue en aumento conforme el grado de acantosis en el
cuello se incremento (fig.3). Los promedios de los valores de
insulina, HOMA y el nimero de fibromas fueron aumentando
a mayor grado de acantosis en el cuello (tabla 4).
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Caracteristicas clinicas y bioquimicas, de acuerdo con el sobrepeso y el grado de obesidad

Variable Total (n=109) Sobrepeso (n=109) Obesidad p

Grado | (n=20) Grado Il (n=25) Grado Il (n=54)

Edad (afios) 38 + 14 34,7 +£ 20,7 28,3 + 15,4 46,8 + 11 38,2 + 11 0,000
Peso (kg) 104 + 26 60,2 +12,9 89 + 21 95 + 10 122 + 20 0,000
Estatura (cm) 161 + 8,3 150,8 + 6,2 159 + 8,1 160 + 7,3 164 + 7,4 0,000
IMC (kg/m?) 39,6 + 8 26 + 4 36+ 4 37+1,4 45+ 5.4 0,000
Cintura (cm) 117 + 19 92 +3 107 + 15 114 + 19 119 + 13 0,000
IcC 0,9 + 0,08 0,9 + 0,06 0,9 + 0,06 0,8 + 0,06 0,9 + 0,09 0,103
Glucosa (mg/dl) 95 + 10 92+7 87+ 6 96 + 12 98 + 10 0,001
Insulina (wU1/ml) 19 + 10 7+2 14+6 1345 27 £ 10 0,000
HOMA-IR 4,6 +2,7 1,6 + 1,4 3+1 3,1+ 1 6+2 0,000

ICC: indice cintura-cadera; IMC: indice de masa corporal.
Los datos se expresan como media + DE. El valor de p se calcul6 utilizando ANOVA.

Frecuencia de enfermedades asociadas a sobrepeso (SP) y grado de obesidad (O)

Enfermedades n (%) Total (n=109) Sobrepeso (n=10) Obesidad p

Grado 1 (n=20) Gradon (n=25) Grado i (n=54)

Hipotiroidismo 16 (14.7) 0 1(5) 5 (20) 10 (18,5) 0,378
Hipercolesterolemia 35 (32) 0 5 (25) 9 (36) 21 (38,9) 0,089
Hipertrigliceridemia 40 (37) 0 7 (35) 9 (36) 24 (44,4) 0,065
Hipoalfalipoproteinemia 18 (16,5) 0 5 (25) 4 (16) 9 (16,7) 0,387
Prediabetes 42 (38,5) 2 (20) 1(5) 8 (32) 31 (57,4) 0,000
SOP 4 (3,7) 0 0 0 4 (7,4) 0,238
Rl (HOMA-IR > 3) 64 (66,7) 0 9 (47,4) 11 (52,4) 44 (81,5) 0,000

SOP: sindrome de ovarios poliquisticos.
Los datos se expresan como frecuencias (%). El valor de p se calculé utilizando Chi cuadrado.

Frecuencia de dermatosis y nimero de fibromas, de acuerdo con el sobrepeso y grado de obesidad

Dermatosis n (%) Todos Sobrepeso Obesidad p
n=109 n=10

Grado | Grado I Grado Il

(n=20) (n=25) (n=54)

n=15 n=25 n=44
Acantosis nigricans 106 (97) 6 (60) 19 (95) 25 (100) 54 (100) 0,003
Fibromas 84 (77) 5 (50) 10 (50) 21 (84) 48 (88,9) 0,001
Hiperqueratosis plantar 42 (38,5) 0 5 (25) 7 (28) 30 (55,6) ND
Estrias 31 (28,4) 0 7 (35) 4 (16) 20 (37) ND
Hirsutismo 6 (5,6) 0 0 4 (16) 2 (3,7) ND
Queratosis pilar 46 (42,2) 4 (40) 10 (50) 8 (32) 24 (44,4) ND
Xerosis 37 (33,9) 5 (50) 7 (35) 7 (28) 18 (33,3) 0,668
Insuficiencia venosa 19(17,4) 0 3 (15) 7 (28) 9 (16,7) ND
Hiperhidrosis 10 (9,2) 0 1(5) 1 (4) 8 (14,8) ND
Onicocriptosis 20 (18,3) 0 4 (20) 4 (16) 12 (22,2) ND
Dermatofitosis 20 (18,3) 0 3 (15) 4 (16) 13 (24,1) ND
Otras 24 (22,0) 3 (30) 4 (20) 4 (16) 13 (24,1) ND
NUmero de fibromas 18[7-18] 4[3-4] 4.5 [4-6] 11[7-19] 24 [14-35] 0,000

Los datos se expresan como frecuencias simples y porcentaje (entre paréntesis). El valor de p se calculé utilizando Chi cuadrado, el cual
no fue determinado cuando el valor de la casilla fue menor a 5. El nimero de fibromas se expresa como medianas y rangos intercuartilicos
[entre corchetes] y se compara con la prueba de Kruskall Wallis.
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Valores medios de insulina, HOMA y nimero de fibromas, de acuerdo al grado de acantosis en cuello

Sin acantosis Acantosis
Grado 1
Insulina (wU/ml) 6,9 4+ 1,81 9,5 + 4,5
HOMA 1,61 = 0,6 2,1+1,0
NUumero de Fibromas 3+0 6+3

Acantosis Acantosis Acantosis p
Grado 2 Grado 3 Grado 4
15,1 + 6,9 18,7 + 7,2 26,9 + 12,0 0,0001
3,8+1,9 4,44+1,9 6,5 + 3,0 0,0001
9+5 17 + 9 30 +£ 16 0,0001

Los datos se expresan como medias + DE. El valor de p se calculd con la prueba de Kruskall Wallis.

Analisis de regresion ordinal para evaluar la independencia de la asociacion entre insulina y el grado de acantosis y el

numero de fibromas

Coeficientes no estandarizados

B Error Estandar
Grado de acantosis
Constante -0,321 0,769
Insulina 0,768 0,131
Edad —1,995E-02 0,007
Sexo -0,112 0,245
IMC 0,103 0,012
Prediabetes —0,037 0,200
Numero de fibromas
Constante —23,103 10,932
Insulina 0,768 0,131
Edad 0,161 0,121
Sexo 3,449 3,694
IMC 0,387 0,225

IMC: indice de masa corporal.

Coeficientes estandarizados t p
Beta
—0,417 0,678
0,612 5,882 0,000
—0,229 —3,011 0,003
—0,035 —0,457 0,648
0,663 8,600 0,000
—0,015 —0,188 0,852
—-2,113 0,038
0,612 5,882 0,000
0,123 1,326 0,189
0,083 0,934 0,354
0,179 1,720 0,090

En el primer modelo se agregaron la edad, el sexo, IMC y prediabetes y en el segundo se agregaron la edad, sexo e IMC.

Hubo correlaciéon entre el nimero de fibromas con los
niveles de insulina (r=0,665; p<0,005), persistiendo esta
correlacion significativa después de ajustar por edad, sexo e
IMC (fig. 4). Mediante analisis de regresion multiple y ordinal
se confirmo la independencia de las asociaciones entre los
niveles de insulina con el grado de acantosis y con el nimero
de fibromas, respectivamente (tabla 5).
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Frecuencia (%) de acantosis (AN) en el cuello, las
axilas, los nudillos y la region submamaria, de acuerdo con el
sobrepeso y el grado de obesidad.

La dermatosis mas frecuente en nuestro grupo de pacientes
con sobrepeso u obesidad fue la AN (97%), tal y como ha sido
previamente comunicado en otros estudios'®~%", y su presen-
cia fue directamente proporcional al grado de obesidad'?°,
asociandose con niveles altos de insulina en sangre?'. Actual-
mente se considera la acantosis como marcador cutaneo de
RI e hiperinsulinismo. Una concentracion alta de insulina
produce activacion directa de los receptores de insulina y
activacion a través del factor de crecimiento similar a la
insulina (IGF1) en los queratinocitos y los fibroblastos dér-
micos, promoviendo su proliferacién?’. La AN se observa
principalmente en las axilas, las ingles y el cuello, aunque
también en la region submamaria, los nudillos, los codos y
la cara’. En este grupo se observo que a mayor grado de
obesidad la acantosis estuvo mas diseminada y la acantosis
en el cuello fue mas severa. Aunque son varias las investiga-
ciones que confirman la asociacion de AN con RI'*%3%4 y con
niveles altos de insulina’®, en México se han realizado 2 estu-
dios que evaluan las dermatosis de la obesidad. El primero,
realizado por Garcia-Hidalgo et al."?, incluyd 156 sujetos
obesos (80% mujeres), 48,7% con diabetes y encontré una
frecuencia de acantosis del 29,5%. El segundo estudio, rea-
lizado por Garcia-Solis et al.?’ incluyé un gran nimero de
pacientes (3.293, de 15 a 40 anos de edad, 64,8% con sobre-
peso, 19% con obesidad grado 1, 9,6% grado 1y 6% grado i, el
59,4% mujeres) encontrando que 1.284 (38,9%) tenian alguna
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Figura 3 Frecuencia de RI de acuerdo con el grado de acan-

tosis en el cuello.
G: grado. El valor de p se calculd con Chi cuadrado de tendencia.

dermatosis asociada a obesidad y comunicando AN en el 14%.
Son evidentes las diferencias entre las 2 poblaciones mexi-
canas mencionadas con la nuestra, sobre todo en edad y
grado de obesidad. El sesgo de seleccion se debe a que la
mayoria de los pacientes que incluimos acuden de una cli-
nica de obesidad con enfoque en cirugia bariatrica, por lo
que el grado de obesidad de nuestra poblacion fue mayor.
Otro aspecto importante es que, en general, pertenecen a
un nivel socioeconémico bajo o muy bajo que podria aso-
ciarse a tener un fototipo de piel v o v, lo que es un factor
que participa en la manifestacién de la AN?'. En ninguno de
los 2 estudios en poblacion mexicana'®? se realiz6 la medi-
cion de los niveles de insulina. Hud et al.?" encontraron AN
en el 74% de 34 individuos obesos, predominantemente de
raza negra.

Los fibromas estuvieron presentes en el 77% de los
pacientes incluidos en este estudio, mientras que en el de
Garcia-Hidalgo'® estuvieron presentes en el 44,2% de los
pacientes y en el 50% de los diabéticos, y Garcia-Solis?® solo
los encontré en el 9,9% de los suyos. Los fibromas consti-
tuyen la segunda dermatosis mas frecuente en pacientes
obesos, y al igual que la AN, también tienen relacion directa
con el grado de obesidad'®?° y se asocian con niveles altos
de insulina''*%3, Rasi et al. encontraron que pacientes con
fibromas tenian mas diabetes mellitus, y que el tener mas de
30 fibromas elevaba el riesgo considerablemente?®. Aunque
uno de los criterios de exclusion fue la presencia de diabe-
tes mellitus tipo 2, en la poblacion estudiada se encontré
una alta frecuencia de prediabetes (38,5%) y de Rl (66,7%).
Las concentraciones de insulina fueron mayores conforme
se incremento el grado de acantosis en el cuello, y ademas
la cantidad de fibromas también se fue incrementando, asi
como el HOMA (fig. 3). Guida et al."® observaron que tanto
los fibromas, la hiperqueratosis plantar, la AN, las estrias, el
intértrigo, la hiperhidrosis y la queratosis pilar tenian una
relacion directamente proporcional con el grado de obesi-
dad. Hallazgos similares se muestran en nuestro estudio, a
excepcion de la queratosis pilar (fig. 5).

La queratosis pilar o folicular se encontré en el 42,1% de
los pacientes, sin diferencias entre los grupos segun el grado
de obesidad. Aunque esta se ha relacionado mas con atopia,
también se observa en pacientes con obesidad, sobre todo
en aquellos con mayor IMC®?7, sugiriendo que los niveles
altos de insulina y la RI son importantes en su etiologia.

La hiperqueratosis plantar se encontré en el 38,5% de los
casos, pero aumentd a 55,6% en los sujetos con obesidad
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Figura 4  Analisis de correlacion de Spearman de niveles de
insulina con el nimero de fibromas en pacientes con sobrepeso
y obesidad.

r: coeficiente de correlacion de Spearman; r a: coeficiente de
correlacion ajustado por edad, sexo e IMC.

grado m, frecuencia inferior a lo comunicado por algu-
nos autores (80%)'"°, y superior a la encontrada por otros
(34,6%)'°. Esta dermatosis es mas frecuente en los mayores
de 60 anos’® y debe considerarse un estigma de obesidad
severa®.

Se ha descrito que el 80% de los pacientes con obesidad
grado 1 presentan estrias'®. Sin embargo, en nuestro estu-
dio se encontrd en el 37% en este grupo de pacientes. El
mecanismo exacto de su patogénesis no es claro, aunque
pueden considerarse cicatrices resultantes del dano a las
fibras de colageno del tejido conectivo dérmico con forma-
cién de nuevas fibras con menor capacidad de soporte’®. Las
estrias blanquecinas relacionadas con la obesidad no tuvie-
ron una relacion con los niveles de insulina y se presentaron
en el 28,4% de los pacientes.

La xerosis estuvo presente en el 34% de los sujetos del
estudio, sin guardar relacion con el grado de obesidad, a
diferencia del estudio de Brown et al., en el que la comuni-
can en el 67% de los pacientes?. La xerosis ha sido asociada
a la deficiencia de: 1) sustancias de uniéon a humectante

22/02/2011 12:21

Figura 5  Mujer de 45 anos, con obesidad grado m'y AN en el
cuello grado 4.
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conocidas colectivamente como factor natural humectante
(NMF); 2) ceramidas; y 3) humectante propio de la piel
mediado por los canales de agua de acuaporinaZ®?8,

La insuficiencia venosa puede agravarse con la obesidad
debido a la presion intraabdominal incrementada que se
opone al sistema venoso profundo de las piernas’. Ademas,
los pacientes obesos muestran un retraso en la vasodila-
tacidon postoclusiva?’, lo que podria iniciar la insuficiencia
venosa. La frecuencia de esta alteracion en nuestra muestra
fue del 17,4%

El intértrigo también se ha relacionado con el grado de
obesidad por el aumento de los pliegues cutaneos y el con-
tacto oclusivo y prolongado de piel con piel, la friccion y la
acumulacion de sudor, con aumento del pH, maceracion v,
frecuentemente, sobrepoblacion de microorganismos en la
superficie cutanea’. Sin embargo, solo encontramos un caso,
quiza por el clima frio de la ciudad de México y por la época
en la que se llevo a cabo el proyecto, que fue de enero a
abril.

La produccion excesiva de andrdégenos por los ovarios
(células de la teca) esta relacionado con la hiperinsuline-
mia, que resulta de la RI. El hiperandrogenismo condiciona
acné, hirsutismo y trastornos menstruales. En la poblacion
estudiada se documento el diagnostico de sindrome de ova-
rios poliquisticos en 4 pacientes, hirsutismo en 6 mujeres e
hiperqueratosis pilar, que también se ha asociado con la ele-
vacion de andrégenos®, en el 42,2%. Sin embargo, ninguno
de los pacientes presento lesiones de acné.

Al evaluar los grupos divididos por sobrepeso y el grado
de obesidad, las dermatosis que demostraron diferencias
estadisticamente significativas fueron la acantosis nigricans,
los fibromas, la hiperqueratosis plantar y las estrias. El
grado de AN en el cuello se asoci6 de forma significativa
con los niveles de insulina en sangre y con la RI, definida
como un HOMA>3. Sucedi6 lo mismo con su topografia,
a mayor grado de obesidad mas sitios anatémicos afecta-
dos: los pacientes con obesidad grado i tuvieron afeccion
de cuello, axilas, region intermamaria y nudillos. Asimismo,
el nimero de fibromas tuvo una relacion estadisticamente
significativa con el grado de obesidad y con los niveles de
insulina. La asociacion de los niveles de insulina con el grado
de acantosis si se modifico al incluir la edad (a menor edad,
mayor grado de acantosis) y el IMC (a mayor IMC, aumenta
el grado de acantosis). Esto concuerda con lo comunicado
en poblacion pediatrica, donde se ha determinado que el
IMC explica el 41% de la varianza de la sensibilidad a la insu-
lina (medida con clamp) y que la AN solo participa en un 4%
de la varianza®'. Por otro lado, la asociacion independiente
de los niveles séricos de insulina con el nimero de fibromas
no se modificd al incluir en el modelo la edad, el sexo y el
IMC.

Aunque la obesidad es reconocida como un problema de
salud puUblica, se ha dedicado poca atencion a su impacto
sobre la piel. La obesidad es responsable de una variedad de
cambios en la fisiologia de la piel, lo que ocasiona un amplio
espectro de enfermedades cutaneas o empeoramiento de
dermatosis ya existentes. Con el incremento en el nimero
de pacientes obesos, los dermatdlogos tendremos que adap-
tar y mejorar las terapias locales y sistémicas existentes,
ademas de trabajar con los médicos de atencion primaria
para reducir los efectos deletéreos de la obesidad en la
piel.

Este es el primer estudio prospectivo en México y Latinoa-
mérica que documenta en una poblacién seleccionada con
sobrepeso y obesidad la asociacion entre el grado de acan-
tosis en el cuello y el nimero de fibromas con los niveles de
insulina. Si bien se ha demostrado en otros estudios que la
acantosis disminuye de forma importante al mejorar la sen-
sibilidad a la insulina y al disminuir de peso, el tratamiento
de los fibromas requiere tratamiento dermatoldgico.

La presencia de acantosis en el cuello y de fibromas en
un individuo con obesidad o sobrepeso son signos clinicos
facilmente identificables que podrian ayudar a identificar
a sujetos con hiperinsulinemia secundaria a RI. El médico
general, el internista y el pediatra deberian tomar este signo
(acantosis) como una alerta en individuos para la busqueda
intencionada de alteraciones asociadas a la hiperinsuline-
mia, como son el aumento de la glucemia, la dislipidemia o
la hipertension.
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tos en seres humanos ni en animales.

Los autores declaran que
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incluidos en el estudio han recibido informacion suficiente
y han dado su consentimiento informado por escrito para
participar en dicho estudio.

Los
autores declaran que en este articulo no aparecen datos de
pacientes.

Los autores declaran que no tienen ningln conflicto de inte-
reses.

1. Kelly T, Yang W, Chen CS, Reynolds K, He J. Global burden of
obesity in 2005 and projections to 2,030. Int J Obes (Lond).
2008;32:1431-7.

2. Flegal KM, Carroll MD, Ogden CL, Curtin LR. Prevalence
and trends in obesity among US adults 1999-2008. JAMA.
2010;303:235-41.

3. Ogden CL, Carroll MD, Curtin LR, Lamb MM, Flegal KM. Preva-
lence of high body mass index in US children and adolescents,
2007-2008. JAMA. 2010;303:242-9.

4. Encuesta Nacional de Salud y Nutricion 2012. Mexico, diciembre
2012. Disponible en: http://ensanut.insp.mx

5. Barquera S, Rivera J, Campos-Nonato |, Hernandez-Barrera L,
Santos-Burgoa C, Duran E, et al. Bases técnicas del acuerdo
nacional para la salud alimentaria. Estrategia contra el sobre-
peso y la obesidad. México DF: Secretaria de Salud; 2010.

6. WHO. Recommendations on the marketing of foods and non-
alcoholic beverages to children. Prevention and control of


http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0015
http://ensanut.insp.mx/
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0030

Dermatosis en pacientes con sobrepeso y obesidad y su relacion con la insulina

185

noncommunicable diseases: implementation of the global stra-
tegy Sixty-third World Health Assembly. 2010.

. Guh DP, Zhang W, Bansback N, Amarsi Z, Birmingham CL, Anis

AH. The incidence of co-morbidities related to obesity and
overweight: a systematic review and meta-analysis. BMC Public
Health. 2009;9:88.

. Brown J, Wimpenny P, Maughan H. Skin problems in people with

obesity. Nurs Stand. 2004;18:38-42.

. Gil Y, DeVore A, Dawn A. Obesity and the skin: Skin physio-

logy and skin manifestations of obesity. J Am Acad Dermatol.
2007;56:901-16.

. Garcia-Hidalgo L, Orozco-Topete R, Gonzalez Barranco J, Villa

AR, Dalman JJ, Ortiz Pedroza G. Dermatoses in 156 obese adults.
Obes Res. 1999;7:299-302.

. Garcia-Hidalgo L. Dermatological complications of obesity. Am

J Clin Dermatol. 2002;3:497-506.

. Sadeghian G, Ziaie H, Amini M, Ali Nilfroushzadeh M. Evalua-

tion of insulin resistance in obese women with and without
acanthosis nigricans. J Dermatol. 2009;36:209-12.

. Yamazaki H, Ito S, Yoshida H. Acanthosis nigricans is a relia-

ble cutaneous marker of insulin resistance in obese Japanese
children. Pediatr Int. 2003;45:701-5.

. Copeland K, Pankratz K, Cathey V, Immohotichey P, Maddox J,

Felton B, et al. Acanthosis nigricans, insulin resistance (HOMA)
and dyslipidemia among native American children. J Okla State
Med Assoc. 2006;99:19-24.

. Burke JP, Hale DE. A quantitative scale of acanthosis nigricans.

Diabetes Care. 1999;22:1655-60.

. Matthews DR, Hosker JP, Rudenski AS, Naylor BA, Treacher

DF, Turner RC. Homeostasis model assessment: Insulin resis-
tance and beta-cell function from fasting plasma glucose
and insulin concentrations in man. Diabetologia. 1985;28:
412-9.

. Norma Oficial Mexicana NOM-008-SSA3-2010, para el trata-

miento integral del sobrepeso y la obesidad. Agosto 2010.
Disponible en: http://www.dof.gob.mx

. Barlow SE, Expert Committee. Expert committee recommenda-

tions regarding the prevention, assessment, and treatment of
child and adolescent overweight and obesity: summary, report.
Pediatrics. 2007;120 4 Suppl:S164-92.

. Guida B, Nino M, Perrino NR, Laccetti R, Trio R, Labella S,

et al. The impact of obesity on skin disease and epidermal
permeability barrier status. J Eur Acad Dermatol Venereol.
2010;24:191-5.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Garcia-Solis O, Medina-Castillo DE, de la Cruz-Lopez J, Huerta-
Alvarado S, Diaz Guadarrama I, Velazquez-Canchola F, et al.
Obesidad y dermatosis: estudio prospectivo y descriptivo en la
clinica de consulta externa Alfredo del Mazo Vélez del ISSEMyM
Toluca. Dermatologia Rev Mex. 2010;54:3-9.

Hud Jr JA, Cohen JB, Wagner JM, Cruz PD. Prevalence and sig-
nificance of acanthosis nigricans in an adult obese population.
Arch Dermatol. 1992;128:941-4.

Cruz Jr PD, Hud Jr JA. Excess insulin binding to insulin-like
growth factor receptors: Proposed mechanism for acanthosis
nigricans. J Invest Dermatol. 1992;98 Suppl:82S-5S.

Stoddart ML, Blevins KS, Lee ET, Wang W, Blackett PR, Cherokee
Diabetes Study. Association of acanthosis nigricans with hype-
rinsulinemia compared with other selected risk factors for type
2 diabetes in Cherokee Indians: the Cherokee Diabetes Study.
Diabetes Care. 2002;25:1009-14.

Kong AS, Williams RL, Smith M, Sussman AL, Skipper B, Hsi AC,
et al. Acanthosis nigricans and diabetes risk factors: preva-
lence in young persons seen in southwestern US primary care
practices. Ann Fam Med. 2007;5:202-8.

Jowkar F, Fallahi A, Namazi MR. Is there any relation
between serum insulin and insulin-like growth factor-I in non-
diabetic patients with skin tag? J Eur Acad Dermatol Venereol.
2010;24:73-4.

Rasi A, Soltani-Arabshahi R, Shahbazi N. Skin tag as a cutaneous
marker for impaired carbohydrate metabolism: A case-control
study. Int J Dermatol. 2007;46:1155-9.

Yosipovitch G, Mevorah B, Mashiach J, Chan YH, David M.
High body mass index, dry scaly leg skin and atopic condi-
tions are highly associated with keratosis pilaris. Dermatology.
2000;201:34-6.

Weber TM, Kausch M, Rippke F, Schoelermann AM, Filbry AW.
Treatment of xerosis with a topical formulation containing gly-
ceryl glucoside, natural moisturizing factors, and ceramide. J
Clin Aesthet Dermatol. 2012;5:29-39.

Jones RH, Carek PJ. Management of varicose veins. Am Fam
Physician. 2008;78:1289-94.

Barth JH, Ng LL, Wojnarowska F, Dawber RP. Acanthosis nigri-
cans, insulin resistance and cutaneous virilism. Br J Dermatol.
1988;118:613-9.

Kobaissi HA, Weigensberg MJ, Ball GD, Cruz ML, Shaibi GQ,
Goran MI. Relation between acanthosis nigricans and insulin
sensitivity in overweight Hispanic children at risk for type 2
diabetes. Diabetes Care. 2004;27:1412-6.


http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0045
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0045
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0045
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0045
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0045
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0045
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0045
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0045
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0045
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0045
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0045
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0045
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0045
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0045
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0045
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0045
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0045
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0045
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0045
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0045
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0045
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0045
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0045
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0045
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0045
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0045
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0045
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0045
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0045
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0045
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0055
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0055
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0055
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0055
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0055
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0055
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0055
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0055
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0055
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0055
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0055
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0055
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0055
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0055
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0055
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0055
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0080
http://www.dof.gob.mx/
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0115
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00359-1/sbref0155

	Dermatosis en pacientes con sobrepeso y obesidad y su relación con la insulina
	Introducción
	Material y métodos
	Análisis estadístico

	Resultados
	Discusión
	Conclusiones
	Responsabilidades éticas
	Protección de personas y animales
	Confidencialidad de los datos
	Derecho a la privacidad y consentimiento informado

	Conflicto de intereses
	Bibliografía


