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PALABRAS CLAVE Resumen Proteger a los nifios de la radiacion ultravioleta es uno de los principales objetivos
Fotoproteccion; de todas las campanas de prevencion del cancer cutaneo. Sin embargo, el conocimiento
Nifo; acerca de las diferencias en riesgos derivados de la fotoexposicion con respecto a los adultos
Adolescente; y de las estrategias idoneas para afrontarlos son escasos. Entre los factores que favorecen una

Piel; mayor susceptibilidad de la piel infantil se encuentran ciertos condicionantes anatémicos y
funcionales en los nifios por debajo de los 2 anos de edad y habitos de mayor exposicion en
las 2 primeras décadas de la vida. Los filtros en forma de emulsion en aceite con principios
activos inorganicos parecen ser los mas seguros para los nifios, aunque se requiere la adicion de
algunos filtros organicos para obtener un SPF 50. La oxibenzona y probablemente el octocrileno
son filtros que deberian evitarse en los fotoprotectores pediatricos. El uso de fotoprotectores
debe ser parte de una estrategia fotoprotectora basada en evitar la exposicion solar en las
horas del mediodia y usar ropas y gorros.

Todo ello justifica la implementacion de campanas de prevencion primaria que eduquen a los
nifos en habitos de fotoproteccion, y continuar la investigacion basica y epidemioldgica en la
busqueda de estrategias y fotoprotectores concretos para cada edad.
© 2013 Elsevier Espana, S.L. y AEDV. Todos los derechos reservados.
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Abstract One of the main goals of all skin cancer prevention campaigns is to protect children
from ultraviolet radiation. However, little is known about how sun exposure risks differ bet-
ween adults and children or about how these risks are best managed. Children’s skin is more
susceptible to sun damage for a number of reasons, including certain anatomical and functio-
nal aspects in children under 2 years of age and habits that predispose to greater sun exposure
during the first 2 decades of life. Oil-based emulsions containing inorganic filters appear to be
safest sunscreens for children, although the addition of certain organic filters is necessary to
achieve a sun protection factor of 50. Oxybenzone, and probably also octocrylene, should be
avoided in sunscreens for children. Sunscreen use should be part of an overall sun protection
strategy that includes avoidance of exposure to midday sun and the use of protective clothing
and hats.
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The above considerations justify the implementation of primary prevention campaigns focused
on sun protection education for children and the continuation of basic and epidemiological
research into specific sun protection strategies and sunscreens for each age group.

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

El sol permite la vida en la Tierra, proporciona sensacion
de bienestar y controla los biorritmos. Ademas, es funda-
mental para la sintesis de vitamina D. Sin embargo, también
son conocidos los efectos perjudiciales de la radiacion solar
tanto a corto —eritema, inmunosupresion— como a largo
plazo —fotocarcinogénesis y dano actinico—. Estos efec-
tos adversos han justificado el desarrollo y evolucion de
una serie de medidas destinadas a minimizarlos, conocidas
globalmente como fotoproteccién y consideradas adecua-
das para toda la poblacion expuesta. Sin embargo, se ha
propuesto que la poblacion infantil seria especialmente sus-
ceptible a los efectos daiinos de la radiacion solar. Estas
consideraciones, unidas a una demanda social al respecto,
han favorecido el desarrollo por parte de la industria de
lineas de fotoproteccion de uso exclusivo infantil, asi como
de estrategias de prevencion primaria dirigidas a la pobla-
cion pediatrica.

Aunque pudiera parecer este contexto temerario, es
licito formularse la pregunta de si realmente la consi-
deracion de la edad infantil como diana diferenciada en
fotoproteccion tiene sentido. Es decir ;existe evidencia
cientifica que justifique distinguir las estrategias de fotopro-
teccion pediatrica de las que se llevan a cabo para el resto de
la poblacion? Una estrategia de fotoproteccion especifica-
mente infantil seria razonable si la infancia, por cuestiones
fisiologicas relacionadas con la edad o con sus habitos,
implicase un riesgo intrinseco aifadido en referencia a los
efectos adversos de la radiacion solar. Por otro lado, tam-
bién deberia evaluarse de forma diferenciada en caso de que
los componentes mismos de la estrategia de fotoproteccion
—por ejemplo los excipientes contenidos en los productos
empleados o inclusive los propios filtros solares— supusie-
sen en la infancia un riesgo adicional, bien por efectos
directos de estas sustancias (dermatitis alérgica, carcino-
génesis), bien indirectos (por ejemplo hipovitaminosis D por
baja fotoexposicion).

La segunda cuestion importante es que aun asumiendo
que en efecto la edad infantil represente un grupo diferen-
ciado que requiera una aproximacion particular en materia
de fotoproteccion, deberemos conocer si las estrategias y
posibilidades técnicas disponibles las implementan de forma
adecuada.

En su conjunto los datos acerca de la exposicion solar
en la infancia son limitados y proceden en su mayoria de
entrevistas en grupos seleccionados y voluntarios. Existe la

tendencia a considerar que el tiempo de exposicion al sol en
lainfancia es mayor que en la edad adulta, circunstancia que
condicionaria que durante estos afos se acumulase buena
parte de la irradiacion —y por lo tanto, también del riesgo—
que un individuo va a recibir a lo largo de su vida. Wright y
Reeder estimaron, a partir de la evaluacion de 345 escola-
res, que su exposicion solar diaria media era de 2,3 horas,
y que esta era superior en los dias lectivos que durante los
fines de semana, de ahi el promover la fotoproteccion en las
escuelas’.

La evaluacion de qué dosis eritematdgena puede repre-
sentar este numero de horas es enormemente dificil de
establecer, ademas de ser muy variable en funcion de la
latitud o de las condiciones climaticas. En su conjunto
se considera que entre el 25 y el 50% del total de la
dosis eritematogena recibida hasta los 60 anfos de edad
ocurre durante la nifez, considerando como nifo, segun
la Convencion de los Derechos del Nifo de 1990, desde el
nacimiento hasta los 18 afios>>. Por tanto, parece que este
es, para muchos individuos, el periodo de la vida en el que
estan mas expuestos a la radiacion solar, lo que justifica
estimular la fotoproteccion a esta edad.

Punto clave

Entre el 25-50% del total de la dosis eritematdgena
que se ha recibido a los 60 anos ocurre durante la infan-
cia.

Otro factor de riesgo adicional para la piel del nifo podria
venir condicionado por el hecho de que la susceptibilidad al
dano derivado de la luz solar fuera mayor que en los adultos
o los mecanismos de defensa menos eficientes que en aque-
llos. La asuncion de que la piel del nifio es mas sensible o
mas susceptible que la piel de los adultos a los dafos solares
parece justificada en los nifios menores de 2 afios*. Como se
puede apreciar en la tabla 1 la piel de los lactantes presenta
diferencias estructurales con respecto a la de los adultos’.
Por un lado, tanto el estrato corneo como la epidermis com-
pleta son mas delgados, el tamaio de los corneocitos y de
las células de la capa granulosa es mas pequefo y hay mayor
cantidad, lo que sugiere un mayor recambio. Ademas, la
proporcion de lipidos por proteina es menor, asi como la con-
centracion de melanina. Con respecto a esta Ultima algunos
estudios de espectroscopia de reflectancia difusa han permi-
tido demostrar que la piel de los niflos menores de 12 meses
tiene menor concentracion de melanina que la de los nifos
entre 16-24 meses de edad®.

En nifios por encima de esta edad el grosor de la piel
es similar a la de los adultos. Sin embargo, la especial
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Diferencias en la estructura de la piel del lactante y del adulto*

Estructuras cutaneas

Epidermis
Corneocitos
Células granulares
Profundidad dermatoglifos
Melanina

Dermis
Papila dérmica (densidad, tamano y morfologia)
Transicion dermis papilar/reticular

Caracteristicas cutdneas
Concentracion de factor hidratante natural
pH
Secrecion sebacea
Contenido de agua del estrato corneo
Densidad de fibras de colageno

Funciones cutdneas
Absorcion de agua
Desorcion de agua
Funcion barrera
Pérdida transdérmica de agua

RN: recién nacidos.

estructura anatémica de la piel de los nifios condiciona
que la parte superior de las papilas dérmicas resulten mas
expuestas a la radiacion solar, de manera que las células
madre de la capa basal se encuentran expuestas a mayo-
res dosis de radiacion UV favoreciéndose, de este modo,
el escalon de inicio del cancer cutaneo no melanocitario’
(tabla 1).

No obstante, estas diferencias estructurales de la piel no
tienen necesariamente un impacto en algunos de los aspec-
tos fotobiologicos, como el eritema. De este modo, se ha
demostrado que no hay diferencias en la dosis eritematica
minima (DEM) de nifios por debajo de los 15 afios de edad
respecto a la de los adultos®.

Punto clave
La piel de los ninos menores de 2 anos tiene rasgos
anatomicos y funcionales que la hacen mas susceptible
a los danos de la radiacion UV que la de los adultos.
Aunque existen algunas diferencias estructurales
entre la piel de nifos y adultos no las hay en la DEM.

Si consideramos que el bronceado es iniciado por la p53
que se activa cuando existe dano en el ADN y que la
exposicion solar incidental induce bronceado ya en los nifios
menores de 1 afo’, puede concluirse que el dafio derivado
de la radiacion actinica se inicia en los primeros afos de
vida. Aqui de nuevo cabe plantearse si la melanogénesis,

Piel del lactante Piel del adulto

Mas grandes
Mas grandes

Mas pequenos
Mas pequeiias
Similar al adulto
Menos Mas

Mas homogéneas Menos homogéneas

Ausente Presente

Menor Mayor

Mayor (solo RN) Menor

Menor Mayor

Mayor Menor

Menor Mayor (adulto joven)
Mayor Menor

Mayor Menor

Competente Competente

Mayor Menor

como mecanismo de defensa frente a la radiacion solar,
muestra diferencias funcionales en la edad infantil con
respecto a la edad adulta. En este sentido se ha compro-
bado cémo aunque los nifios desde los 6 meses presentan
pigmentacion como respuesta a la radiacion solar, esta
es menor en el intervalo de 6-12 meses con respecto a
los 16-24 meses, circunstancia que pone en evidencia
variaciones en la melanogénesis en relacién con la edad'.

El desarrollo de nevos melanociticos ha sido considerado
como un signo de dano actinico y un marcador de riesgo para
melanoma. De este modo, Whiteman et al., en un estudio
epidemiologico en Australia, encontraron que la presencia
de mas de 10 nevos melanociticos de al menos 5 mm mul-
tiplicaba por 9,9 el riesgo de presentar un melanoma en la
infancia''.

En estudios epidemioldgicos internacionales se ha com-
probado como al comparar nifios de 8-9 anos de un mismo
grupo étnico pero en latitudes distintas el nimero de nevos
fue hasta 7 veces superior en las areas de mayor irra-
diacién —Australia frente a Gran Bretafia—'2. También se
ha encontrado relacion epidemioldgica entre el nimero
de nevos y aquellas zonas corporales sometidas a mayor
nimero de episodios de quemadura solar'®. Algunos auto-
res proponen que no seria tanto la dosis acumulada como
las exposiciones excesivas intermitentes que se producen
en la practica de deporte al aire libre o de episodios
vacacionales las que incrementarian el riesgo de nevos
melanociticos'* ", aunque esto es algo no completamente
demostrado.

Los nevos melanociticos de los nifios son también diferen-
tes de los nevos de los adultos en cuanto a su epidemiologia,
morfologia, genética y riesgo asociado de melanoma. La
hipotesis es que pueden derivar de melanocitos en diferen-
tes momentos de maduracion'®.
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Punto clave

Los nevos melanociticos de nifios y adultos son dife-
rentes y su nimero es mayor en aquellos nifios que viven
en zonas geograficas de menor latitud y en areas cor-
porales que estan mas fotoexpuestas y/o han sufrido
quemaduras solares.

Sin duda uno de los riesgos mas relevantes supuestamente
asociados a la exposicion solar es el posible incremento del
riesgo de padecer un melanoma. En su conjunto, el riesgo de
melanoma en la infancia es bajo, y representa entre el 2 y
el 3% del total de melanomas'’. Sin embargo, este riesgo se
incrementa en el tiempo, de forma que el 85% de melanomas
por debajo de los 20 anos se concentran en el intervalo entre
los 15 y los 19 afos'®.

De este modo es probable que el peso de la predis-
posicion genética sea mucho mayor en los melanomas
desarrollados en los primeros anos de la vida, mientras que
la radiacion solar podria adquirir un mayor peso etiolégico
en los acontecidos en la adolescencia. En este sentido, en
un estudio caso control sobre melanoma en la adolescencia,
los casos presentaron un mayor numero de episodios de
quemadura solar que los controles'. Existen otros datos
a favor de esta propuesta. Se ha detectado una mayor
incidencia de melanoma en relacion con la latitud del lugar
de residencia en la infancia, circunstancia que permite
sugerir la implicacion de la radiacion solar de forma similar
a lo que ocurre en la edad adulta?®. Algunos datos a
partir de poblacion inmigrante ponen de manifiesto como
el riesgo de melanoma en inmigrantes se iguala al de la
poblacion nativa cuando el desplazamiento se realiza en los
primeros anos de la vida, circunstancia que parece hablar
a favor del peso de la radiacion solar en los primeros anos
de la vida en la incidencia de melanoma?'.

En un estudio caso control realizado en 1990 se propuso
que el riesgo de melanoma en la edad adulta asociado a
la radiacion solar estaba condicionado por la cantidad de
radiacion recibida durante la infancia??. Sin embargo, deben
tenerse en cuenta numerosos factores de sesgo tales como la
cantidad de radiacion recibida en la edad adulta, los habi-
tos personales de exposicion o el nimero de episodios de
quemadura solar.

Uno de los condicionantes de la fotoexposicion temprana
en el desarrollo de melanoma en la edad adulta puede
venir dado por las caracteristicas del daio genético inducido
cuando la radiacion ocurre durante la infancia?®. En pacien-
tes con melanoma primariamente invasivo con una edad
media al diagnostico de 47 anos, y con una intensa exposi-
cion solar en los primeros anos de su vida, la mutacion mas
frecuentemente encontrada fue BRAF, mientras que aquellos
con una mayor exposicion a la edad de los 50 y 60 aiios, con
una media al diagnoéstico de 62 anos, presentaron con mas
frecuencia mutaciones en NRAS?. En consonancia con estos
datos los nevos melanociticos adquiridos en zonas fotoex-
puestas en ninos y adolescentes con frecuencia presentan

mutaciones en BRAF y menos frecuentemente en NRAS. Sin
embargo, en los nevos presentes al nacimiento la mayoria
presentan mutaciones en NRAS, aunque aquellos con carac-
teristicas histoldgicas de nevos congénitos pero con historia
clinica de aparicion mas tardia muestran mas frecuente-
mente mutaciones en BRAF?,

La incidencia de cancer cutaneo no melanoma en la infancia
es practicamente despreciable, excepto en aquellos casos
en los que existen trastornos genéticos en la reparacion del
ADN como el xeroderma pigmentoso o el sindrome del nevo
basocelular?®. Aunque en estos casos la exposicion solar
parece desempefar un papel relevante, no es conocida la
trascendencia de la radiacion solar acumulada durante
la infancia cuando el cancer cutaneo no melanoma se des-
arrolla durante la vida adulta. Un estudio reciente afirma
que la exposicion solar en la infancia es mas importante en
el desarrollo del carcinoma escamoso que del basocelular?®.

Puntos clave

La presencia de mutaciones en BRAF, tanto en nevus
melanociticos adquiridos como en melanomas, se aso-
cia a una mayor exposicion solar durante la infancia.
Dicha exposicion parece tener un mayor papel en el
desarrollo del carcinoma escamoso que del carcinoma
basocelular.

El riesgo para la mayoria de melanomas en adolescentes esta
en relacion con los genes que controlan la pigmentacion de
la piel y la propension a desarrollar nevos melanociticos. Un
nimero elevado de nevos y efélides, el cabello pelirrojo,
los ojos azules, la incapacidad para broncearse, asi como
la historia familiar son los principales determinantes de
melanoma entre los adolescentes?’. Este riesgo asociado al
fototipo condiciona claras diferencias en el riesgo de cancer
cutaneo entre nifos y adultos emigrantes de areas de alta a
baja latitud?.

En una investigacion llevada a cabo en Colorado estu-
diando el desarrollo de nevos melanociticos de los 3 a los
8 anos de edad, los nifios blancos no hispanos fueron los que
presentaron un incremento mayor con respecto a otros gru-
pos raciales, en torno a 4-6 nevos/ano, siendo el nimero
medio de nevos mas elevado en las zonas crénicamente
expuestas de los nifios que de las nifas?. Si el nimero de
nevos melanociticos es un factor de riesgo para el desarrollo
de melanoma, estos nifos podrian presentar un mayor riesgo
para el desarrollo de este tumor, en relacion directa con su
exposicion solar en la infancia?’.

Punto clave
Tener fototipo 1 es el factor de riesgo mas importante
para el desarrollo de melanoma en la adolescencia.



Realidades y retos de la fotoproteccion en la infancia

257

Numerosos estudios —realizados en modelos de laboratorio
o en individuos adultos— permiten afirmar que la radiacion
UV disminuye tanto la respuesta inmunologica primaria
como las células T de memoria a una gran variedad de
antigenos®. Sin embargo, se presume que los efectos
sobre la respuesta inmune en edades tempranas pueden
modificar no solo las respuestas presentes, sino quizas
también las futuras. En los ratones neonatos la radiacion
con UV se asocia a una sintesis disminuida de citocinas, con
un deterioro de la red de células de Langerhans con pérdida
de la capacidad para captar el antigeno y estimular la
proliferacion de células T. Ademas, se ha comprobado que
suprime la respuesta de tipo Th; y favorece un incremento
del nimero de Tregs en los nddulos linfaticos®'.

Estas acciones podrian condicionar una inmunosupresion
antigeno-especifica que suponga un aumento del riesgo de
desarrollar cancer cutaneo en el futuro. La observacion
experimental de como una Unica dosis de RUV puede cau-
sar cancer en recién nacidos pero no en adultos en modelos
de laboratorio pone de manifiesto como el impacto del dafo
actinico puede ser mucho mayor en un sistema inmunoldgico
inmaduro®.

Incluso la efectividad de las pautas de vacunacion podria
verse influida, en opinidn de algunos autores, por los efectos
inmunomoduladores de la radiacion UV,

Sin embargo, no todas las acciones de la radiacion UV
sobre el sistema inmunologico infantil son perjudiciales,
ya que también proporciona proteccion frente al desarro-
llo de fotodermatosis como la erupcion solar polimorfa o
enfermedades autoinmunes mediadas por células T, como la
esclerosis multiple o el asma.

Punto clave

Aunque se sabe por experiencias en animales que
la radiacion UV posee efectos inmunoduladores tanto
negativos, favoreciendo la carcinogénesis, como posi-
tivos, evitando procesos autoinmunes, no se tiene el
conocimiento de como ocurre esto en la poblacion
infantil ni qué repercusiones tiene en la realidad.

El empleo de productos fotoprotectores es el método de
proteccion solar mas utilizado en general y también en la
poblacién infantil**. En 1998 se publicé un estudio que rela-
cionaba el uso de fotoprotector con el desarrollo de nevus
melanociticos en nifos europeos de raza blanca, con la
hipotesis de que quizas su uso favorecia exposiciones sola-
res mas prolongadas®. Esta observacidn parecia sugerir un
efecto negativo, aunque colateral al incremento de expo-
sicion, en cuanto al empleo de sustancias fotoprotectoras.
Sin embargo, estudios posteriores han permitido sugerir un

efecto contrario cuando se empleaban fotoprotectores de
amplio espectro y factor de proteccion solar (FPS) elevado.
Esto es, una disminucion del desarrollo de nevos melanoci-
ticos en nifios, especialmente en los nifios pecosos®. Esta
misma polémica ha surgido en referencia a la relacion entre
el empleo de fotoprotectores solares y el riesgo de mela-
noma. Aunque inevitablemente los datos son indirectos y
sometidos a no pocos sesgos, el inico metaanalisis publicado
sobre el tema permitio concluir la ausencia de datos que
demostrasen la asociacion entre fotoprotectores topicos y el
incremento de melanoma®’. Por el contrario, incluso algunos
autores han evidenciado que el uso regular de fotoprotec-
tor podria prevenir el melanoma®®. Un reciente metaanalisis
concluye que por ahora no hay evidencia de que los fotopro-
tectores prevengan el desarrollo de nevos melanociticos en
nifios®.

Punto clave

Con la evidencia hasta ahora disponible no se puede
afirmar que el uso de fotoprotector en los nifos pre-
venga o favorezca el desarrollo de nevos melanociticos.

En su conjunto, los fotoprotectores se considera que
contienen moléculas seguras, en particular los de Ultima
generacion. Estas Gltimas moléculas son de tamano rela-
tivamente grande y apenas pueden penetrar mas alla de
la epidermis, circunstancia que limita las posibilidades de
interaccion con el sistema inmunologico o la absorcion®.

Sin embargo, debe recordarse que en los ninos el estrato
corneo continGia desarrollandose a lo largo de los primeros
anos de la vida®'. La piel de los lactantes hasta el afio de vida
tiene un mayor grado de hidratacion, mas permeabilidad
para el agua y menor concentracion de factor natu-
ral hidratante*?. Estas circunstancias hacen especialmente
relevante la vigilancia en cuanto al riesgo de absorcion o de
reacciones adversas de los fotoprotectores en la infancia.

La oxibenzona (benzofenona 3) es un fotoprotector de
amplio espectro. Se ha observado que penetra en la piel
humana in vitro y también se ha encontrado en la orina tras
su aplicacion topica. De hecho, en un estudio poblacional
se encontro en el 97% de los sujetos estudiados, incluidos
niflos mayores de 6 afos*. Sin embargo, no se demostro
que esta circunstancia afectase el eje hipotalamo-hipofisis-
gonadal en adultos*. Se han encontrado diversos filtros
solares, entre ellos la oxibenzona, excretados en la leche
materna, y esta cantidad era proporcional a la cantidad
aplicada en la piel de la madre. Por esta razon los autores
recomiendan limitar el uso de estas sustancias en gestantes
y lactantes. Por el momento, no se ha demostrado ninguna
toxicidad debida a la absorcion sistémica de ingredientes de
los fotoprotectores™!.

El octocrileno es un éster formado por la condensacion de
difenilcianoacrilato con 2-etilhexanol que forma parte
de la familia de los cinamatos. Es un filtro introducido
hace aproximadamente una década que absorbe tanto la
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Figura 1 Nifo con dermatitis alérgica de contacto facial por
octocrileno.

radiacion UVB como UVA cercano y ademas es un importante
estabilizador de otros muchos filtros, especialmente los
cinamatos y el butil-dibenzoilmetano, incrementando su
eficacia y haciéndolos mas resistentes al agua.

Las ventajas galénicas del octocrileno han hecho
que cada vez se use mas y a mayor concentracion. Mas
de 300 de los fotoprotectores comercializados actual-
mente en el mercado espafol contienen octocrileno.
Aunque globalmente debe considerarse una sustancia
segura, desde hace unos anos se han descrito tanto reac-
ciones alérgicas como fotoalérgicas, incluyendo pequenas
series infantiles (fig. 1). Mientras que en la edad adulta a
menudo se asocia a fotoalergia, con frecuencia por reaccion
cruzada con ketoprofeno, en la infancia la manifesta-
cion mas habitual es en forma de dermatitis alérgica de
contacto, casi siempre de relevancia presente®.

El retinil palmitato esta presente en muchos cosméti-
cos y también como aditivo en alimentos. Recientemente
se ha postulado su papel como fotocarcindgeno por exceso
de produccion de especies reactivas del oxigeno. El reti-
nol o vitamina A es un nutriente esencial con muchas
funciones bioldgicas. En la piel se acumula en forma de
retinil-palmitato. Los estudios en ratones han demostrado
que el retinil palmitato aumenta la actividad fotocarcino-
genética de la radiacidon UVB*, aunque su uso en humanos
desde hace mas de 50 anos no ha permitido evidenciar que
exista ningln reflejo clinico de ello®.

La voluntad por minimizar todos estos riesgos en la
infancia ha favorecido las recomendaciones de emplear pre-
ferentemente fotoprotectores con filtros inorganicos. Los
filtros inorganicos, como el dxido de cinc y de titanio, tienen
la ventaja de ser muy fotoestables y de no provocar reac-
ciones alérgicas. Sin embargo, son menos cosméticos que
los filtros organicos. En este punto, las posibilidades tec-
noldgicas han permitido elaborar moléculas cada vez mas
pequenas, de entre 20 a 50 nandémetros frente a los 200-
300 nanometros habituales en formulaciones previas. Asi,
se han conseguido moléculas de tamano incluso inferior a
0,2 micras, transparentes a la luz visible*. La aplicacién
de la nanotecnologia hace a estas sustancias mas transpa-
rentes y por tanto mas cosméticas, pero surgen las dudas
acerca de si su menor tamano puede favorecer su absor-
cion a través de la piel y, por lo tanto, su toxicidad. Un
reciente estudio realizado en animales de experimentacion
permitié demostrar como tras el empleo de una formula de

nanoparticulas de dioxido de titanio estas permanecian de
forma agregada en las capas mas externas de la epidermis,
tanto en la piel intacta como en la irradiada con un simu-
lador solar”. En este sentido, por ahora no hay evidencias
de su mayor absorcion ni tampoco de un potencial efecto
citotoxico o genotoxico. No obstante, no existen datos refe-
rentes al uso de estos productos en lactantes y nifios que
avalen —o no— la seguridad en este grupo poblacional. El
amplio empleo del didxido de titanio, que se utiliza como
blanqueante de pasta de dientes o en la leche descremada,
y del 6xido de cinc, presente en las pastas barrera para los
bebés o como aditivo en cereales, sin haberse detectado
problemas asociados a su uso, van a favor de su seguridad
en este grupo de edad”'.

Aunque en condiciones basales estas moléculas solo son
capaces de penetrar hasta el estrato corneo, podrian plan-
tearse dudas en aquellos casos en que el estrato corneo no
esta integro®®. Hasta la fecha, sin embargo, los estudios rea-
lizados tanto en piel humana como sobre modelos animales
no han permitido demostrar esta circunstancia, ni siquiera
en aquellos casos de piel dahada, como seria el caso en
individuos con dermatitis atopica®'.

Debido a su frecuente uso combinado en los meses de
mayor exposicion solar debe recordarse que los fotopro-
tectores pueden aumentar la absorcion de los repelentes
de insectos N, N- dimetil-meta-toluamida (DEET) especial-
mente cuando el DEET se aplica en primer lugar. Tampoco
se recomiendan aquellos productos que combinan ambas
sustancias*' Ademas, mientras que los fotoprotectores se
deben reaplicar los repelentes de insectos no, para asi evitar
su toxicidad debido a la absorcién percutanea®?.

Punto clave

En la actualidad no existen evidencias de que nin-
guno de los filtros utilizados en los fotoprotectores
tengan efectos perjudiciales en los nifios. No obstante,
el uso de filtros organicos como la oxibenzona o el
octocrileno, asi como de nanoparticulas de los filtros
inorganicos es controvertido, especialmente en nifios
pequenos y en aquellos con problemas de integridad
del estrato corneo.

Riesgos asociados de insuficiencia de vitamina D

La vitamina D es una hormona fundamental para el adecuado
desarrollo y mantenimiento del sistema musculoesquelético
y desempena un importante papel en otras funciones del
organismo como el sistema immune o el cardiovascular®?.
El efecto de las practicas para prevenir el cancer cuta-
neo sobre los niveles séricos de vitamina D depende de
las medidas fotoprotectoras que cada individuo realice, el
lugar donde viva, el fototipo, la edad y la ingesta oral de
vitamina D. Esta circunstancia se pone de manifiesto en
estudios epidemiologicos en adultos en lugares como Aus-
tralia, Bangladesh y Hong Kong, con una alta irradiancia
solar a lo largo de todo el ano, en los que se demues-
tran niveles séricos de vitamina D de media inferiores a lo
deseable®.
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La evidencia disponible hasta la fecha no ha permitido
demostrar que el uso de sustancias fotoprotectoras afecte
a los niveles de vitamina D en la poblacién general®. La
falta habitual de implementacion de los requisitos teoricos
para una adecuada aplicacion de los fotoprotectores puede
favorecer de hecho la produccion de vitamina D en muchos
individuos®®. De hecho se ha demostrado como la produccion
de vitamina D se incrementa exponencialmente depen-
diendo de la cantidad de radiacién UVB recibida cuando
se aplica menos espesor de fotoprotector del recomendado
(<2mg cm?)”’. Desafortunadamente, no se dispone de estu-
dios especificos en la poblacion infantil.

Aunque es indiscutible que la vitamina D es importante
para mantener un buen estado de salud, recomendar su
obtencion mediante una exposicion intencionada a la radia-
cion solar no es adecuado, ya que la radiacion ultravioleta
es un reconocido carcinégeno humano®®. De este modo se
ha establecido que la dosis de radiacion UV efectiva para
producir 1.000 Ul de vitamina D, que es la que garantiza los
niveles suficientes de esta vitamina en sangre para cumplir
sus funciones, se consigue con 25% de la dosis eritematogena
minima de radiacion UV incidente en un 25% de la superficie
corporal (manos, brazos y cara), ademas de tener en cuenta
la radiacion solar ponderada por el momento en el que
se hace la determinacion®®. Por otro lado, la exposicion
solar fuera del pico solar entre las 10 y las 15h solar en
primavera, verano y otono tiene un impacto limitado en la
sintesis cutanea de vitamina D°°. Ademaés, la cantidad de
fotones de radiacion UVB que alcanzan la superficie terres-
tre durante los meses de invierno en latitudes superiores
a 35° es muy poca. No hay estudios en nifos que permitan
sugerir qué nivel de exposicion solar es necesario para no
hacer necesarias las recomendaciones dietéticas de ingesta
de vitamina D. De esta forma, tanto la Academia Americana
de Pediatria (AAP) como el Comité de Nutricion de la Asocia-
cién Espaiola de Pediatria recomiendan suplementar a los
lactantes menores de un afo con 400 Ul de vitamina D5 al dia
desde el nacimiento, o recurrir al uso de formulas infantiles
suficientemente enriquecidas®®. Aquellos nifios por encima
de esta edad y adolescentes que no ingieran 400 Ul/dia en
su dieta deberian ser suplementados con dicha cantidad.

Punto clave
No parece saludable confiar en la exposicion solar
como fuente esencial de vitamina D en los nifos.

Como en cualquier aspecto de nuestra salud, la estrategia
mas adecuada a largo plazo para realizar una exposicion
solar adecuada y responsable es la de la concienciacion y
adquisicion de habitos saludables en la poblacion. La incor-
poracion de estos habitos es mejor hacerla en la infancia,
por lo que estos mensajes han de llegar a la poblacion

infantil a través de campaias de educacion para la salud
que les ensefien como integrarlos en su forma de vivir. Estas
campanas han de ser coordinadas con otras que promuevan
otros comportamientos saludables, como la prevencion de
la obesidad y el sindrome metabdlico. De hecho, estimular
habitos fotoprotectores se ha visto que no incrementa
el sedentarismo en los nifos, ni tampoco su indice de
masa corporal. De forma idonea, estas campanas deberian
orquestarse de forma coordinada y con medios suficientes
desde los organismos que regulan la salud publica. De
hecho, en contraposicion a lo que pudiéramos pensar, las
intervenciones a través de los consejos de los pediatras o los
dermatologos son Utiles, pero modifican poco los habitos de
la poblacién®'. Campafas de amplia difusién en la sociedad
como SunSmart en Australia®?, SunSafe o SunWise en EE.
UU.%3% o incluso con un ambito mas reducido SolSano®® en
nuestro pais, tienen como objetivo educar a los nifios y a sus
padres para realizar actividades al aire libre pero evitando
los perjuicios que la exposicion solar puede conllevar.

Punto clave

La educacion para la salud es la herramienta mas
efectiva para que los ninos adquieran habitos saluda-
bles que perduren toda su vida, incluidos los habitos de
fotoproteccion.

Las medidas fotoprotectoras que en principio se recomien-
dan para los ninos, independientemente de su fototipo,
incluyen llevar gorros y ropas, limitar la exposicion solar en
las horas centrales del mediodia, y para los nifos mayores
de 6 meses uso habitual de fotoprotectores con al menos un
FPS 15¢7.

Como se ha desarrollado en parrafos previos, la inmadurez
de la barrera epidérmica y la prevalencia de dermatitis ato-
pica, especialmente en los nifos mas pequefios, refuerzan
la necesidad de que los fotoprotectores para este grupo
de edad sean minimamente irritantes, con escaso o nulo
potencial de sensibilizacion y que no se absorban. También
es importante que no irriten los ojos (los nifos se frotan la
cara). Por otro lado, resulta fundamental que permitan una
fotoproteccion de amplio espectro, preferentemente dura-
dera y resistente al agua y a la actividad fisica, condiciones
habituales de empleo a esta edad. Ahora bien, jcumplen
los fotoprotectores infantiles con estos requisitos?

Puede sorprender comprobar que la Recomendacion
de la Comision de la Unién Europea de 22 de septiembre
de 2006 no establece ningln requisito obligado para los
fotoprotectores pediatricos. En general, estos contienen
los mismos tipos de filtros que los de los adultos, si bien
algunos de ellos poseen las mismas caracteristicas que
los fotoprotectores destinados a «pieles sensibles» y la
mayoria son resistentes o muy resistentes al agua (capaces
de soportar 2-4 inmersiones de 20 min, segln la normativa).
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Medidas de fotoproteccion para nifios y adolescentes

o Evitar el sol del mediodia y usar ropas, sombreros y gafas
 Utilizar un fotoprotector con las siguientes caracteristicas:
FPS 30 o superior reaplicandolo cada 2h

Amplio espectro de proteccion (en su etiqueta ha de llevar la palabra UVA rodeada por un circulo)

Resistente al agua

Evitar la oxibenzona en su composicion (y quizas el octocrileno, especialmente en nifios con base atopica)
o Especial cuidado si existen nevus, pecas o antecedentes familiares de melanoma
o Enfasis en realizar fotoproteccién > 10 afios (ya que a partir de esta edad disminuye enormemente el uso de medidas

fotoprotectoras y comienza la busqueda del bronceado)
o En adolescentes desaconsejar los rayos UVA

o Aunque la exposicion de la piel al sol es una fuente de vitamina D, en la infancia se recomienda la administracion de 400 Ul
de vitamina D; al dia durante el primer afo de vida, asi como por encima de esta edad y en adolescentes que no ingieran

dicha cantidad en su dieta.

e Recomendaciones de fotoproteccion para los nifios menores de 2 afos

Evitar la exposicion solar
Ropa ligera pero de trama apretada

Aplicar fotoprotector solo en zonas no cubiertas por ropa o gorro cuando sea necesario

Las emulsiones en aceite que incorporan filtros inor-
ganicos parecen ser las mas adecuadas para evitar la
sensibilizacion, la irritacion y la fotoalergia, pero no se
han testado en nifios*. No obstante, se ha demostrado
que solo aquellos fotoprotectores pediatricos que combinan
filtros organicos e inorganicos en su formula pueden pro-
porcionar un FPS 50, y no asi los que solo contienen filtros
inorganicos®.

Un factor importante en la efectividad de un fotopro-
tector es que se aplique en cantidad suficiente. Los adultos
tienden a ponerse entre una cuarta parte y la mitad de los
2mg/cm? recomendados, de manera que el SPF se reduce
proporcionalmente a la cantidad aplicada. Recientemente
se ha comprobado que esto también ocurre en los nifos
cuando se lo aplican ellos mismos®. El estudio realizado
en nifos de 5-12 afos permitié determinar que la cantidad
media de fotoprotector aplicada fue de 0,48 mg/cm?, siendo
mayor si se aplica con un envase provisto de dispensador que
si se hace presionando un envase blando o aplicandolo con un
roll-on. En cuanto a la edad, los ninos de 5-7 anos tienden a
ponerse mas cantidad de fotoprotector (0,62-0,65 mg/cm?)
que los de 10-12 afos (0,28-0,37 mg/cm?).

Punto clave

Los fotoprotectores en forma de emulsion en aceite
con filtros inorganicos parecen ser los mas seguros para
los ninos. No obstante, se requiere la adicion de algunos
filtros organicos para garantizar un SPF 50.

Atendiendo a todo lo expuesto, y en consonancia con las
recomendaciones de la Academia Americana de Pediatria®
y de la Academia Americana de Dermatologia 2012, los con-
sejos para la fotoproteccion de nifos y adolescentes que
proponemos quedan expuestos en la tabla 2.

Segun la evidencia existente y expuesta en este articulo
existen datos que apoyan unas estrategias de fotoproteccion
especificas en la infancia dadas las peculiaridades anatomi-
cas, fisioldgicas y funcionales de la piel infantil. También lo
hacen recomendable los presumibles efectos que la radia-
cién UV recibida en la edad infantil tendra afnos mas tarde
en la carcinogénesis. Faltan, sin embargo, muchos datos al
respecto. De este modo, seria idoneo conocer cuales son los
requisitos y necesidades para cada intervalo de edad, habida
cuenta de que la consideracion de la «edad infantil» como
un todo es poco realista. También sera necesario personali-
zar la estrategia de fotoproteccion en funcion del fototipo,
de la latitud y de los habitos de exposicion.

En cuanto a las medidas concretas, especialmente los
fotoprotectores, que es la medida mas utilizada, los cono-
cidos como productos de fotoproteccion infantil se limitan
a perfilar algunas de las caracteristicas —alta proteccion,
resistencia al agua y a la actividad fisica, predominio de los
filtros inorganicos— presentes en los fotoprotectores habi-
tuales para los adultos.

Habida cuenta de que aunque las necesidades de una
fotoproteccion infantil estan ahi, la regulacion/normativa
actual solo establece unos limites genéricos coherentes
con las limitaciones tanto en el conocimiento intimo de
las peculiaridades del dano actinico en la infancia como,
en consecuencia, de las capacidades técnicas para imple-
mentarlas. La existencia de fotoprotectores especificos
infantiles esta justificada, pero no solo para recordar la
importancia de proteger de forma especial a este colec-
tivo, sino porque deben ofrecer elementos diferenciadores
y adaptados a este grupo de edad.

Es probable que, en este contexto, y a la espera de cono-
cer mejor el espectro del dano actinico en la infancia, tanto
desde el punto de vista epidemioldgico como fisiopatogé-
nico, las estrategias mas adecuadas —aunque también las
mas dificiles de implementar— son aquellas que tienen que
ver con el desarrollo y ejecucion de campanas de preven-
cion y la difusion e integracion por parte de la poblacion
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general, y de los nifos en particular, de habitos saludables
de fotoproteccion.

Responsabilidades éticas

Proteccion de personas y animales. Los autores declaran
que para esta investigacion no se han realizado experimen-
tos en seres humanos ni en animales.

Confidencialidad de los datos. Los autores declaran que
han seguido los protocolos de su centro de trabajo sobre la
publicacion de datos de pacientes y que todos los pacientes
incluidos en el estudio han recibido informacion suficiente
y han dado su consentimiento informado por escrito para
participar en dicho estudio.

Derecho a la privacidad y consentimiento informado. Los
autores declaran que en este articulo no aparecen datos de
pacientes.

Conflicto de intereses

Los autores declaran que no hay conflicto de intereses.

Bibliografia

1. Wright CY, Reeder Al. Youth solar ultraviolet radiation exposure,
concurrent activities and sunprotective practices: A review.
Photochem Photobiol. 2005;81:1331-42.

2. Thieden E, Philipsen PA, Sandby-Moller J, Heydenreich J,
Wulf HC. Proportion of lifetime UV dose received by children,
teenagers and adults based on time-stamped personal dosime-
try. J Invest Dermatol. 2004;123:1147-50.

3. Green AC, Wallingford SC, McBride P. Childhood exposure to
ultraviolet radiation and harmful skin effects: Epidemiological
evidence. Prog Biophys Mol Biol. 2011;107:349-55.

4. Paller AS, Hawk JL, Honig P, Giam YC, Hoath S, Mack MC, et al.
New insights about infant and toddler skin: Implications for sun
protection. Pediatrics. 2011;128:92-102.

5. Stamatas GN, Nikolovski J, Juedtke MA, Kollias N, Wiegand BC.
Infant skin microstructure assessed in vivo differs from adult
skin in organization and at the celular level. Pediatr Dermatol.
2010;27:125-31.

6. Stamatas GN, Nikolovski J, Mack MC, Kollias N. Infant skin phy-
siology and development during the first years of life: A review
of recent findings based on in vivo studies. Int J Cosmet Sci.
2011;33:17-24.

7. Volkmer B, Greinert R. UV and children’s skin. Prog Biophys Mol
Biol. 2011;107:386-8.

8. Cox NH, Diffey BL, Farr PM. The relationship between chronolo-
gical age and the erythemal response to ultraviolet B radiation.
Br J Dermatol. 1992;126:315-9.

9. Gilchrest BA. Molecular aspects of tanning. J Invest Dermatol.
2011;131:E14-7.

10. Tuchinda C, Srivannaboon S, Lim HW. Photoprotection by
window glass, automobile glass, and sunglasses. J Am Acad Der-
matol. 2006;5:845-54.

11. Whiteman DC, Valery P, McWhirter W, Green AC. Risk factors
for childhood melanoma in Queensland. Australia Int J Cancer.
1997;70:26-31.

12. Green A, Sorahan T, Pope D, Siskind V, Hansen M, Hanson L,
et al. Moles in Australian and British schoolchildren. Lancet.
1988;332:1487-97.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

. Zalaudek |,

. Dodd AT, Morelli J, Mokrohisky ST, Asdigian N, Byers TE,

Crane LA. Melanocytic nevi and sun exposure in a cohort of Colo-
rado children: Anatomic distribution and site-specific sunburn.
Cancer Epidemiol Biomarkers Prev. 2007;16:2136-43.

. Mahé E, Beauchet A, de Paula Corréa M, Godin-Beekmann S,

Haeffelin M, Bruant S, et al. Outdoor sports and risk of ultravio-
let radiation-related skin lesions in children: Evaluation of risks
and prevention. Br J Dermatol. 2011;165:360-7.

. Gefeller O, Tarantino J, Lederer P, Uter W, Pfahlberg AB. The

relation between patterns of vacation sun exposure and the
development of acquired melanocytic nevi in German children
6-7 years of age. Am J Epidemiol. 2007;165:1162-9.

Whiteman D, Rosendahl C, Menzies SW,
Green AC, Hersey P, et al. Update on melanoma and
non-melanoma skin cancer. Annual Skin Cancer Conference
2011, Hamilton Island, Australia, 5-6 August 2011. Expert Rev
Anticancer Ther. 2011;11:1829-32.

. Zhu N, Warr R, Cai R, Rigby HS, Burd DAR. Cutaneous malignant

melanoma in the young. Br J Plastic Surg. 1997;50:10-4.

. Baade P, Green A, Smithers M, Aitken J. Trends in melanoma

incidence among children: Possible influence of sun protection
programs. Expert Rev Anticancer Ther. 2011;11:661-4.

. Youl P, Aitken J, Hayward N, Hogg D, Liu L, Lassam N, et al.

Melanoma in adolescents: A case-control study of risk factors
in Queensland. Australia Int J Cancer. 2002;98:92-8.

Baade PD, Youlden DR, Valery PC, Hassall T, Ward L, Green AC,
et al. Trends in incidence of childhood cancer in Australia, 1983-
2006. Br J Cancer. 2010;102:620-6.

Gomez Garcia AM, McLaren CE, Meyskens FL. Melanoma: Is
hair the root of the problem? Pigment Cell Melanoma Res.
2011;24:110-8.

Autier P, Dore JF, EPIMEL and EORTC Melanoma Cooperative
Group. European Organisation for Research and Treatment of
Cancer Influence of sun exposures during childhood and during
adulthood on melanoma risk. Int J Cancer. 1998;77:533-7.

Lin JS, Eder M, Weinmann S, Zuber SP, Beil TL, Plaut D, et al.
Behavioral Counseling to Prevent Skin Cancer: Systematic evi-
dence review to update the 2003 U.S. Preventive Services
Task Force Recommendation [Internet]. Rockville (MD): Agency
for Healthcare Research and Quality (US); 2011 Feb. [consul-
tado 15 Oct 2012]. Disponible en: http://www.ncbi.nlm.nih.
gov/books/NBK53508/

Thomas NE, Edmiston SN, Alexander A, Millikan RC, Groben PA,
Hao H, et al. Number of nevi and early-life ambient UV exposure
are associated with BRAF-mutant melanoma. Cancer Epidemiol
Biomarkers Prev. 2007;16:991-7.

Efron PA, Chen MK, Glavin FL, Kays DW, Beierle EA. Pedia-
tric basal cell carcinoma: Case reports and literature review.
J Pediatr Surg. 2008;43:2277-80.

lannacone MR, Wang W, Stockwell HG, O’Rourke K, Giuliano AR,
Sondak VK, et al. Patterns and timing of sunlight exposures and
risk of basal cell and squamous cell carcinomas of the skin- a
case-control study. BMC Cancer. 2012;12:417.

Weir HK, Marrett LD, Cokkinides V, Barnholtz-Sloan J, Patel P,
Tai E, et al. Melanoma in adolescents and young adults (ages
15-39 years): United States, 1999-2006. J Am Acad Dermatol.
2011;65 5 Suppl 1:538-49.

Crane LA, Mokrohisky ST, Dellavalle RP, Asdigian NL, Aalborg J,
Byers TE, et al. Melanocytic nevus development in Colorado
children born in 1998: A longitudinal study. Arch Dermatol.
2009;145:148-56.

Aalborg J, Morelli JG, Mokrohisky ST, Asdigian NL, Byers TE,
Dellavalle RP, et al. Tanning and increased nevus development
in very-light-skinned children without red hair. Arch Dermatol.
2009;145:989-96.

Schwarz T, Schwarz A. Molecular mechanisms of ultravio-
let radiation-induced immunosuppression. Eur J Cell Biol.
2011;90:560-4.


http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0005
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0010
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0015
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0020
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0020
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0020
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0020
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0020
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0020
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0020
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0020
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0020
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0020
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0020
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0020
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0020
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0020
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0020
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0020
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0020
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0020
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0020
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0020
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0020
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0020
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0020
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0020
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0020
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0020
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0020
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0020
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0020
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0020
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0020
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0020
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0020
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0020
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0025
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0030
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0035
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0040
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0045
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0045
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0045
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0045
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0045
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0045
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0045
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0045
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0045
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0045
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0045
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0045
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0045
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0045
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0050
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0055
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0055
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0055
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0055
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0055
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0055
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0055
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0055
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0055
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0055
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0055
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0055
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0055
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0055
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0055
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0055
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0055
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0055
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0055
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0055
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0055
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0055
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0055
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0055
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0055
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0055
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0055
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0055
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0060
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0065
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0070
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0075
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0080
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0085
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0085
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0085
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0085
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0085
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0085
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0085
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0085
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0085
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0085
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0085
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0085
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0085
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0085
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0085
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0085
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0085
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0085
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0085
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0085
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0085
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0085
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0085
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0085
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0085
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0085
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0090
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0095
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0100
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0105
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0110
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0110
http://www.ncbi.nlm.nih.gov/books/NBK53508/
http://www.ncbi.nlm.nih.gov/books/NBK53508/
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0120
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0125
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0130
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0135
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0140
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0145
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0150
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0150

262

Y. Gilaberte, J.M. Carrascosa

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

141.

42.

43.

45.

46.

47.

48.

49.

McGee HM, Malley RC, Muller HK, Woods GM. Neonatal exposure
to UVR alters skin immune system development, and suppresses
immunity in adulthood. Immunol Cell Biol. 2011;89:767-76.
Noonan FP, Recio JA, Takayama H, Duray P, Anver MR, Rush WL,
et al. Neonatal sunburn and melanoma in mice. Nature.
2001;413:271-2.

Norval M. The challenges of UV-induced immunomodulation for
children’s health. Prog Biophys Mol Biol. 2011;107:323-32.
Severi G, Cattaruzza MS, Baglietto L, Boniol M, Doré JF,
Grivegnée AR, et al., European Organization for Research Treat-
ment of Cancer (EORTC) Melanoma Cooperative Group. Sun
exposure and sun protection in young European children: An
EORTC multicentric study. Eur J Cancer. 2002;38:820-6.

Autier P, Doré JF, Cattaruzza MS, Renard F, Luther H, Gentiloni-
Silverj F, et al. Sunscreen use, wearing clothes, and number
of nevi in 6- to 7-year-old European children. European Orga-
nization for Research and Treatment of Cancer Melanoma
Cooperative Group. J Natl Cancer Inst. 1998;90:1873-80.
Gallagher RP, Rivers JK, Lee TK, Bajdik CD, McLean DI,
Coldman AJ. Broad-spectrum sunscreen use and the develop-
ment of new nevi in white children: A randomized controlled
trial. JAMA. 2000;14:2955-60, 283.

Huncharek M, Kupelnick B. Use of topical sunscreens and the risk
of malignant melanoma: a meta-analysis of 9,067 patients from
11 case-control studies. Am J Public Health. 2002;92:1173-7.
Green AC, Williams GM, Logan V, Strutton GM. Reduced mela-
noma after regular sunscreen use: randomized trial follow-up.
J Clin Oncol. 2011;29:257-63.

De Maleissye MF, Beauchet A, Saiag P, Correa M, Godin-
Beeckmann S, Haeffelin M, et al. Sunscreen use and melanocytic
nevi in children: A systematic review. Pediatr Dermatol.
2013;30:51-9.

Montenegro L, Carbone C, Paolino D, Drago R, Stancampiano
AH, Puglisi G. In vitro skin permeation of sunscreen agents from
O/W emulsions. Int J Cosmet Sci. 2008;30:57-65.

Balk SJ, Council on Environmental Health; Section on Der-
matology. Ultraviolet radiation: A hazard to children and
adolescents. Pediatrics. 2011;127:e791-817.

Telofski LS, Morello 3rd AP, Mack Correa MC, Stamatas GN. The
infant skin barrier: Can we preserve, protect, and enhance the
barrier? Dermatol Res Pract. 2012;2012:198789, http://dx.doi
.org/10.1155/2012/198789.

Calafat AM, Wong LY, Ye X, Reidy JA, Needham LL. Concentra-
tions of the sunscreen agent benzophenone-3 in residents of
the United States: National Health and Nutrition Examination
Survey 2003-2004. Environ Health Perspect. 2008;116:893-7.

. Janjua NR, Mogensen B, Andersson AM, Petersen JH,

Henriksen M, Skakkebaek NE, et al. Systemic absorption of
the sunscreens benzophenone-3,octyl-methoxycinnamate, and
3-(4-methyl-benzylidene) camphor after whole-body topical
application and reproductive hormone levels in humans. J Invest
Dermatol. 2004;123:57-61.

Avenel-Audran M, Dutartre H, Goossens A, Jeanmougin M,
Comte C, Bernier C. Octocrylene, an emerging photoallergen.
Arch Dermatol. 2010;146:753-7.

National Toxicology Program. Photocarcinogenesis study of
retinoic acid and retinyl palmitate [CAS Nos. 302-79-4 (All-
trans-retinoic acid) and 79-81-2 (All-trans-retinyl palmitate)]
in SKH-1 mice (Simulated Solar Light and Topical Application
Study). Natl Toxicol Program Tech Rep Ser. 2012;568:1-352.
Burnett ME, Wang SQ. Current sunscreen controversies:
A critical review. Photodermatol Photoimmunol Photomed.
2011;27:58-67.

Documento informativo de Z-cote, producto fotoprotector a
base de 6xido de zinc micronizado. [consultado Dic 2012]. Dis-
ponible en: http://www.solsunguard.com/zcote_brochure.pdf
Miquel-Jeanjean C, Crépel F, Raufast V, Payre B, Datas L,
Bessou-Touya S. Penetration study of formulated nanosized

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

titanium dioxide in models of damaged and sun-irradiated skins.
Photochem Photobiol. 2012;88:1513-21.

Wang SQ, Tooley IR. Photoprotection in the era of nanotechno-
logy. Semin Cutan Semin Cutan Med Surg. 2011;30:210-3.
Schilling K, Bradford B, Castelli D, Dufour E, Nash JF, Pape W,
et al. Human safety review of «nano» titanium dioxide and zinc
oxide. Photochem Photobiol Sci. 2010;9:495-509.

American Academy of Pediatrics, Committee on Environmental
Health. Follow safety precautions when using DEET on children.
AAp News May 2003. [consultado 10 Nov 2012]. Disponible en:
http://aapnews.aapublications.org/cgi/content/full/e200399
Gilaberte Y, Aguilera J, Carrascosa JM, Figueroa FL, Romani de
Gabriel J, Nagore E. Vitamin D: Evidence and controversies.
Actas Dermosifiliogr. 2011;102:572-88.

Van Schoor NM, Lips P. Worldwide vitamin D status. Best Pract
Res Clin Endocrinol Metab. 2011;25:671-80.

Norval M, Wulf HC. Does chronic sunscreen use reduce
vitamin D production to insufficient levels? Br J Dermatol.
2009;161:732-6.

Reddy KK, Gilchrest BA. latrogenic effects of photoprotec-
tion recommendations on skin cancer development, vitamin D
levels, and general health. Clinics Dermatol. 2011;29:644-51.
Faurschou A, Beyer DM, Schmedes A, Bogh MK, Philipsen PA,
Wulf HC. The relation between sunscreen layer thickness and
vitamin D production after ultraviolet B exposure: A randomized
clinical trial. Br J Dermatol. 2012;167:391-5.

Van der Pols JC, Russell A, Bauer U, Neale RE, Kimlin MG,
Green AC. Vitamin D status and skin cancer risk independent
of time outdoors: 11-year prospective study in an Australian
community. J Invest Dermatol. 2013;133:637-41.

Dowdy JC, Sayre RM, Holick MF. Holick’s rule and vitamin D from
sunlight. J Steroid Biochem Mol Biol. 2010;121:328-30.
Martinez Suarez V, Moreno Villares JM, Dalmau Serra J, Comité
de Nutricion de la Asociacion Espanola de Pediatria. Recommen-
ded intake of calcium and vitamin D: positioning of the Nutrition
Committee of the AEP. An Pediatr (Barc). 2012;77:57, e51-58.
Lin JS, Eder M, Weinmann S. Behavioral counseling to prevent
skin cancer: A systematic review for the U.S. Preventive Servi-
ces Task Force. Ann Intern Med. 2011;154:190-201.

Jones SB, Beckmann K, Rayner J. Australian primary schools’
sun protection policy and practice: Evaluating the impact of
the National SunSmart Schools Program. Health Promot J Austr.
2008;19:86-90.

Hewitt M, Denman S, Hayes L, Pearson J, Wallbanks C. Eva-
luation of «Sun-safe»: A health education resource for primary
schools. Health Educ Res. 2001;16:623-33.

Olson AL, Gaffney C, Starr P, Gibson JJ, Cole BF, Dietrich AJ.
SunSafe in the Middle School Years: A community-wide inter-
vention to change early-adolescent sun protection. Pediatrics.
2007;119:e247-56.

Kyle JW, Hammitt JK, Lim HW, Geller AC, Hall-Jordan LH,
Maibach EW, et al. Economic evaluation of the US Environ-
mental Protection Agency’s SunWise program: Sun protection
education for young children. Pediatrics. 2008;121:e1074-84.
Gilaberte Y, Alonso JP, Teruel MP, Granizo C, Gallego J. Eva-
luation of a health promotion intervention for skin cancer
prevention in Spain: The SolSano program. Health Promot Int.
2008;23:209-19.

Sambandan DR, Ratner D. Sunscreens: An overview and update.
J Am Acad Dermatol. 2011;64:748-58.

Ghazi S, Couteau C, Paparis E, Coiffard LJ. Interest of exter-
nal photoprotection by means of clothing and sunscreen
products in young children. J Eur Acad Dermatol Venereol.
2012;26:1026-30.

Diaz A, Neale RE, Kimlin MG, Jones L, Janda M. The children
and sunscreen study: A crossover trial investigating children’s
sunscreen application thickness and the influence of age and
dispenser type. Arch Dermatol. 2012;148:606-12.


http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0155
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0160
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0160
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0160
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0160
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0160
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0160
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0160
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0160
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0160
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0160
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0160
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0160
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0160
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0160
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0160
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0160
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0160
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0160
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0160
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0160
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0160
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0160
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0160
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0160
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0160
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0160
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0160
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0160
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0160
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0160
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0160
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0165
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0165
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0165
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0165
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0165
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0165
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0165
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0165
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0165
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0165
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0165
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0165
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0165
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0165
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0165
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0165
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0165
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0165
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0165
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0165
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0165
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0165
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0170
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0175
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0180
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0180
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0180
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0180
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0180
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0180
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0180
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0180
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0180
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0180
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0180
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0180
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0180
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0180
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0180
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0180
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0180
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0180
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0180
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0180
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0180
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0180
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0180
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0180
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0180
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0180
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0180
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0180
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0180
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0180
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0180
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0180
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0180
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0180
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0180
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0180
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0180
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0185
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0185
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0185
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0185
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0185
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0185
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0185
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0185
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0185
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0185
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0185
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0185
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0185
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0185
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0185
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0185
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0185
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0185
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0185
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0185
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0185
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0185
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0185
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0185
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0185
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0185
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0185
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0185
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0185
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0185
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0185
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0185
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0185
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0190
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0190
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0190
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0190
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0190
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0190
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0190
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0190
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0190
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0190
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0190
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0190
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0190
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0190
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0190
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0190
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0190
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0190
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0190
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0190
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0190
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0190
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0190
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0190
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0190
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0190
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0190
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0190
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0190
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0195
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0195
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0195
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0195
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0195
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0195
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0195
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0195
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0195
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0195
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0195
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0195
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0195
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0195
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0195
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0195
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0195
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0195
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0195
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0195
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0195
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0195
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0195
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0195
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0195
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0195
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0195
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0195
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0195
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0195
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0195
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0195
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0195
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0195
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0195
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0195
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0195
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0200
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0200
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0200
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0200
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0200
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0200
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0200
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0200
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0200
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0200
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0200
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0200
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0200
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0200
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0200
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0200
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0200
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0200
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0200
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0200
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0200
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0200
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0200
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0200
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0200
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0200
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0200
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0200
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0200
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0200
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0200
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0200
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0205
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0205
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0205
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0205
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0205
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0205
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0205
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0205
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0205
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0205
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0205
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0205
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0205
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0205
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0205
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0205
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0205
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0205
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0205
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0205
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0205
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0205
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0205
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0205
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0205
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0205
dx.doi.org/10.1155/2012/198789
dx.doi.org/10.1155/2012/198789
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0215
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0215
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0215
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0215
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0215
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0215
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0215
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0215
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0215
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0215
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0215
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0215
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0215
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0215
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0215
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0215
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0215
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0215
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0215
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0215
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0215
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0215
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0215
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0215
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0215
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0215
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0215
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0215
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0215
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0215
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0215
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0215
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0215
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0215
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0215
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0215
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0215
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0215
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0215
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0215
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0215
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0215
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0215
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0215
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0220
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0220
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0220
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0220
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0220
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0220
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0220
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0220
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0220
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0220
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0220
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0220
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0220
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0220
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0220
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0220
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0220
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0220
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0220
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0220
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0220
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0220
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0220
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0220
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0220
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0220
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0220
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0220
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0220
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0220
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0220
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0220
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0220
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0220
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0220
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0220
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0220
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0220
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0220
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0220
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0220
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0220
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0225
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0225
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0225
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0225
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0225
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0225
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0225
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0225
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0225
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0225
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0225
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0225
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0225
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0225
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0225
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0225
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0225
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0225
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0225
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0225
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0225
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0225
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0225
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0225
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0230
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0235
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0235
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0235
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0235
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0235
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0235
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0235
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0235
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0235
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0235
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0235
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0235
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0235
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0235
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0235
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0235
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0235
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0235
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0235
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0235
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0235
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0235
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0235
http://www.solsunguard.com/zcote_brochure.pdf
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0245
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0245
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0245
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0245
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0245
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0245
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0245
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0245
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0245
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0245
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0245
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0245
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0245
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0245
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0245
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0245
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0245
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0245
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0245
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0245
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0245
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0245
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0245
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0245
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0245
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0245
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0245
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0245
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0245
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0245
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0245
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0245
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0245
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0245
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0245
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0245
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0245
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0245
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0245
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0245
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0250
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0250
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0250
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0250
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0250
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0250
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0250
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0250
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0250
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0250
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0250
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0250
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0250
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0250
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0250
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0250
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0250
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0250
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0250
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0250
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0250
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0250
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0250
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0250
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0250
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0250
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0255
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0255
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0255
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0255
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0255
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0255
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0255
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0255
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0255
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0255
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0255
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0255
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0255
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0255
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0255
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0255
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0255
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0255
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0255
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0255
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0255
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0255
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0255
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0255
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0255
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0255
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0255
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0255
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0255
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0255
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0255
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0255
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0255
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0255
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0255
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0255
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0255
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0255
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0255
http://aapnews.aapublications.org/cgi/content/full/e200399
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0265
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0265
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0265
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0265
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0265
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0265
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0265
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0265
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0265
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0265
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0265
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0265
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0265
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0265
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0265
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0265
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0265
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0265
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0265
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0265
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0265
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0265
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0265
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0265
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0265
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0265
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0265
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0265
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0265
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0265
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0270
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0270
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0270
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0270
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0270
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0270
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0270
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0270
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0270
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0270
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0270
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0270
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0270
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0270
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0270
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0270
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0270
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0270
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0270
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0270
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0270
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0270
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0270
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0270
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0270
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0275
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0275
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0275
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0275
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0275
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0275
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0275
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0275
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0275
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0275
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0275
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0275
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0275
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0275
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0275
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0275
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0275
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0275
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0275
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0275
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0275
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0275
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0275
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0275
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0280
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0280
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0280
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0280
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0280
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0280
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0280
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0280
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0280
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0280
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0280
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0280
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0280
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0280
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0280
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0280
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0280
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0280
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0280
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0280
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0280
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0280
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0280
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0280
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0280
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0280
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0280
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0280
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0285
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0285
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0285
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0285
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0285
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0285
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0285
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0285
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0285
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0285
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0285
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0285
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0285
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0285
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0285
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0285
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0285
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0285
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0285
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0285
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0285
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0285
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0285
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0285
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0285
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0285
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0285
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0285
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0285
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0285
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0285
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0285
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0285
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0285
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0285
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0285
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0285
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0285
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0285
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0285
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0285
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0290
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0295
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0295
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0295
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0295
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0295
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0295
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0295
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0295
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0295
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0295
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0295
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0295
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0295
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0295
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0295
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0295
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0295
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0295
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0295
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0295
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0295
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0295
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0295
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0295
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0295
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0300
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0305
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0305
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0305
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0305
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0305
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0305
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0305
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0305
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0305
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0305
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0305
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0305
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0305
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0305
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0305
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0305
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0305
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0305
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0305
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0305
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0305
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0305
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0305
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0305
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0305
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0305
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0305
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0305
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0305
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0305
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0305
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0305
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0305
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0305
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0310
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0310
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0310
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0310
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0310
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0310
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0310
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0310
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0310
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0310
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0310
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0310
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0310
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0310
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0310
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0310
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0310
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0310
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0310
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0310
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0310
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0310
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0310
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0310
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0310
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0310
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0310
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0310
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0310
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0310
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0310
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0310
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0310
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0310
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0310
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0315
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0315
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0315
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0315
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0315
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0315
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0315
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0315
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0315
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0315
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0315
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0315
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0315
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0315
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0315
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0315
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0315
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0315
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0315
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0315
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0315
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0315
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0315
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0315
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0315
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0315
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0315
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0315
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0315
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0315
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0315
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0315
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0315
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0315
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0315
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0320
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0320
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0320
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0320
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0320
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0320
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0320
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0320
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0320
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0320
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0320
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0320
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0320
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0320
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0320
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0320
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0320
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0320
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0320
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0320
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0320
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0320
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0320
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0320
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0320
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0320
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0320
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0320
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0320
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0320
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0320
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0320
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0320
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0320
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0320
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0320
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0320
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0325
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0325
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0325
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0325
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0325
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0325
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0325
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0325
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0325
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0325
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0325
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0325
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0325
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0325
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0325
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0325
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0325
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0325
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0325
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0325
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0325
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0325
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0325
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0325
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0325
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0325
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0325
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0325
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0325
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0325
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0325
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0325
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0325
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0325
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0325
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0325
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0325
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0325
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0325
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0325
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0325
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0325
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0325
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0325
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0330
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0330
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0330
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0330
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0330
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0330
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0330
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0330
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0330
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0330
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0330
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0330
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0330
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0330
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0330
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0330
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0330
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0330
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0330
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0330
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0330
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0330
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0330
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0330
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0330
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0330
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0330
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0330
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0330
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0330
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0330
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0330
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0330
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0330
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0330
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0330
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0330
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0330
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0330
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0335
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0335
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0335
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0335
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0335
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0335
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0335
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0335
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0335
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0335
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0335
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0335
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0335
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0335
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0335
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0335
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0335
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0335
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0340
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0340
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0340
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0340
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0340
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0340
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0340
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0340
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0340
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0340
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0340
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0340
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0340
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0340
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0340
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0340
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0340
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0340
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0340
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0340
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0340
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0340
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0340
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0340
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0340
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0340
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0340
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0340
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0340
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0340
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0340
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0340
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0340
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0340
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0340
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0345
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0345
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0345
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0345
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0345
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0345
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0345
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0345
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0345
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0345
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0345
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0345
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0345
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0345
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0345
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0345
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0345
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0345
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0345
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0345
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0345
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0345
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0345
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0345
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0345
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0345
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0345
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0345
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0345
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0345
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0345
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0345
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0345
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0345
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0345
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0345
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0345
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0345
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0345
http://refhub.elsevier.com/S0001-7310(13)00237-8/sbref0345

	Realidades y retos de la fotoprotección en la infancia
	Introducción
	¿Existe un riesgo incrementado asociado a la fotoexposición en la infancia con respecto a la edad adulta?
	Riesgos relacionados con los hábitos de exposición
	Riesgos relacionados con diferencias estructurales entre la piel infantil y la de los adultos
	Melanogénesis como marcador de daño actínico y marcador de riesgo de melanoma
	Radiación actínica en la infancia y riesgo de cáncer cutáneo en la vida adulta
	Melanoma
	Cáncer cutáneo no melanocitario

	Riesgos relacionados con el fototipo
	Riesgos asociados a la inmunosupresión

	¿Supone la fotoprotección un riesgo específico en la edad infantil?
	Riesgo de desarrollo de nevos melanocíticos y melanoma en usuarios de fotoprotectores
	Riesgos asociados a los efectos adversos tópicos o sistémicos de los fotoprotectores
	Riesgos asociados de insuficiencia de vitamina D

	¿Las estrategias fotoprotectoras actuales se corresponden con las necesidades en fotoprotección infantil?
	Campañas de fotoprotección
	Medidas generales de fotoprotección
	Uso de fotoprotectores

	Recomendaciones para una adecuada fotoprotección infantil
	Conclusiones y reflexiones
	Responsabilidades éticas
	Protección de personas y animales
	Confidencialidad de los datos
	Derecho a la privacidad y consentimiento informado

	Conflicto de intereses
	Bibliografía


