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RESUMEN

La enfermedad hepdtica grasa no alcohdlica comprende un espectro de afecciones hepa-
ticas que va desde la simple esteatosis a la esteatohepatitis, fibrosis y hasta cirrosis. Su
prevalencia aumenta con la edad, la obesidad y esta fuertemente asociada con la presencia
de sindrome metabdlico y aumento de la mortalidad cardiovascular y por enfermedades
malignas. Se produce por una acumulacién de triglicéridos en los hepatocitos relacionada
con insulinorresistencia hepatica y muscular. Su presencia se asocia con aumento de tran-
saminasa glutamico-oxaloacética o glutamico-pirtivica, aunque esta tltima puede no estar
elevada en la enfermedad avanzada. Existen 5 indices utilizados para el diagnéstico de
esteatosis hepatica: SteatoTest, fatty liver index, NAFLD liver fat score, lipid acumulation
product y hepatic steatosis index, mientras que para esteatohepatitis contamos con el
NASH test, NASH diagnostics, NASH score y HAIR (Hypertention, increased ALT and IR o
Insulin resistence). En estadios de fibrosis el indice transaminasa glutamicooxéloacetica-
glutamicopiruvica aumenta, asi como la ferritina en sangre y el valor del NAFLD fibrosis
score, siendo de alta especificidad para el diagnéstico. La ecografia abdominal tiene una
gran disponibilidad, pero su sensibilidad diagnéstica es menor cuando existen grados leves
de infiltracién grasa hepética. La tomografia computada tiene una especificidad del 100%
cuando el contenido graso es mayor al 30% pero la radiacién emitida no permite un uso
frecuente. La resonancia magnética con espectroscopia constituye el método de eleccién
para la deteccién y cuantificacién de contenido de grasa hepatica. La biopsia hepética es
un método invasivo que permite una clasificacién pronédstica adecuada de la enfermedad,
pero por sus complicaciones solo debe realizarse en pacientes seleccionados: aquellos con
riesgo elevado de esteatohepatitis o riesgo de fibrosis por laboratorio o clinica, o con otras
enfermedades hepaticas coexistentes. La identificacién temprana de enfermedad hepética
grasa no alcohdlica permite la implementacién de medidas tempranas para disminuir la

morbimortalidad asociada a esta condicién.
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ABSTRACT

Non-alcoholic fatty liver disease (NAFLD) includes a spectrum of liver diseases ranging from
steatosis to steatohepatitis, fibrosis and cirrhosis. Its prevalence increases with age and with
obesity, and is strongly associated with the presence of metabolic syndrome and increased
cardiovascular and malignant diseases. It is caused by an accumulation of triglycerides in
liver hepatocytes and muscles, and related to insulin resistance. Its presence is associated
with the increase of alanine aminotransferase (alt), although it may not be elevated in advan-
ced disease. There are 5 indexes used for the diagnosis of hepatic steatosis: SteatoTest, fatty
liver index, NAFLD liver fat score, lipid accumulation product and hepatic steatosis index,
whereas for esteatohepatitis the NASH test, NASH diagnostics, as well as the non-alcoholic
steatohepatitis (NASH) score and HAIR (hypertension, ALT, and insulin resistance). In sta-
ges of fibrosis AST-ALT index increases as well as ferritin in blood and the NAFLD fibrosis
score, which has a high specificity for diagnosis. Abdominal ultrasound is widely available,
but its diagnostic sensitivity is lower when there are mild degrees of hepatic fatty infiltra-
tion. Computed tomography has a specificity of 100% when fat content is greater than 30%,
but the radiation emitted prevents frequent use. Magnetic resonance spectroscopy is the
method of choice for the detection and quantification of liver fat content. Liver biopsy is
an invasive method that enables appropriate prognostic classification of the disease, but
has some complications, and should only be performed in selected individuals: high risk
of steatohepatitis or fibrosis risk of laboratory or clinical or other co-existing liver disease.
Early identification of NAFLD allows early measures to be implemented in order to reduce
morbidity and mortality associated with this condition.

© 2016 Sociedad Argentina de Endocrinologia y Metabolismo. Published by Elsevier

Espana, S.L.U. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).

Introduccién

La enfermedad hepatica grasa no alcohdlica (EHGNA) se define
por la presencia de infiltracién grasa en el higado en ausen-
cia de consumo de alcohol y de otras causas secundarias de
enfermedad crénica hepatica (tabla 1). Es una condicién cli-
nica que comprende un amplio espectro de dano hepatico
que se extiende desde esteatosis a esteatohepatitis no alcohé-
lica (EHNA), fibrosis hasta cirrosis (tabla 2). La mayoria de los
pacientes suelen permanecer asintomaticos hasta el desarro-
llo de cirrosis, considerado el iltimo estadio de la enfermedad.

La prevalencia e incidencia mundial son variables depen-
diendo de la poblacién estudiada. Los datos son muy diversos
debido a que el diagnéstico depende del método y criterio
utilizado®. Se estima que en Estados Unidos la prevalencia en
la poblacién general varia de un 3 al 23%?. En poblacién latina
la prevalencia evaluada por ecografia hepatica fue de 15% en
México® y en Brasil, entre mujeres obesas, 33%".

Entre los factores de riesgo para el desarrollo de la EHGNA
que modifican su prevalencia se encuentran la edad, el estilo
devidayelindice de masa corporal (IMC). Enrelacién ala edad,
un estudio de autopsias estim6 una prevalencia de EHGNA de
9,6% en ninos y adolescentes (entre 2 y 19 anos). La prevalencia
de higado graso se incrementé con la edad desde 0,7% entre
los ninos de 2 a 4 anos hasta 17,3% en adolescentes de 15 a
19 afos’. En adultos, un estudio observacional de 7.371 indi-
viduos demostré que la prevalencia de EHGNA fue de 26,7% en

Tabla 1 - Otras causas de esteatosis

Otras causas de esteatosis (o secundarias)

Enfermedad hepdtica grasa alcohélica

Enfermedad hepdtica grasa inducida por drogas

Higado graso asociado a virus de hepatitis C (genotipo 3).
Otros:

-Hemocromatosis

-Hepatitis autoinmune

-Enfermedad celiaca

-Enfermedad de Wilson

-Lipoatrofia

-A/hipobetalipoproteinemia

-Hipopituitarismo

-Hipotiroidismo

-Nutricién parenteral, ayuno

-Errores congénitos del metabolismo (enfermedad de Wolman,
deficiencia de lipasa acida lisosomal)

Adaptada de European Association for the Study of the Liver (EASL),
European Association for the Study of Diabetes (EASD), (EASO) Euro-
pean Association for the Study of Obesity™.

mayores de 60 afios mientras que en menores de 60 anos fue
de 22,8% evaluada por ecografia®.

Enrelacién a la asociacién de la enfermedad grasa hepética
con el IMC elevado, aproximadamente el 58% de los indivi-
duos con sobrepeso y el 90% con obesidad moérbida, presenta
EHGNA’. De todas maneras no estd claro sila infiltracién grasa
precede al desarrollo de las alteraciones del metabolismo de
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Tabla 2 - Enfermedad hepatica grasa no alcohdlica.
Subclasificacion

Enfermedad Subclasificacién
Enfermedad HIGADO GRASO NO ALCOHOLICO
hepatica grasano  *Pura esteatosis

alcohdlica *Esteatosis e inflamacién lobular leve
(EHGNA)a ESTEATOHEPATITIS NO ALCOHOLICA

*EHNA temprana: ausencia o fibrosis leve
(FO-F1)

*EHNA fibrética: fibrosis significativa (> F2) o
avanzada (> F3, puentes fibréticos)
*EHNA-cirrosis (F4)

Carcinoma hepatocelular

@ También llamada «primaria» y asociada a factores de riesgo meta-
bélico/componentes del sindrome metabdlico.

Adaptada de European Association for the Study of the Liver (EASL),
European Association for the Study of Diabetes (EASD), European
Association for the Study of Obesity (EASO)™.

la glucosa y de los lipidos o se desarrolla de manera concomi-
tante.

En cuanto a la asociacién de EHGNA con otras enfermeda-
des, se ha demostrado que en personas con diabetes tipo 2
la prevalencia se eleva al 70% y en aquellos con dislipidemia
puede alcanzar el 80%°.

Los pacientes con EHGNA tienen mas riesgo de pade-
cer enfermedad coronaria, disfuncién ventricular izquierda,
hipertrofia y/o falla cardiaca, arritmias y enfermedad valvu-
lar que los pacientes sin EHGNA®?, También presentan otros
marcadores de riesgo cardiovascular como incremento en la
concentracién de proteina C reactiva, calcificaciones arteriales
y aumento del grosor de la intima arterial'’'2,

E1 30-40% de los pacientes con EHGNA tienen fibrosis hepé-
tica avanzada al momento del diagnéstico y 10-15% cirrosis
establecida. Aquellos que desarrollan cirrosis pueden pre-
sentar solo estigmas cutdneos (eritema palmar, nevus) o
caracteristicas que se relacionan con la severidad del cua-
dro como ictericia, ascitis, edema, sangrado gastrointestinal
y encefalopatia’®.

La tasa de progresiéon de EHGNA a cirrosis o carcinoma
hepatocelular es baja. Sin embargo, dada la elevada preva-
lencia de higado graso en la poblacién general, en pacientes
con algin grado de obesidad y en pacientes con diabetes
tipo 2, la esteatosis hepatica se ha transformado en la pri-
mera causa de cirrosis o carcinoma hepatocelular en los paises
desarrollados.

El riesgo de muerte en pacientes con EHGNA es mayor
que en la poblacién general, teniendo siempre en cuenta que
la asociacién en mayor o menor grado con componentes de
sindrome metabdlico suma morbimortalidad. Estudios pros-
pectivos han demostrado que los eventos cardiovasculares
son la principal causa de muerte'®'®, El estudio de Mat-
teoni, prospectivo con 8 anos de seguimiento y que incluyé a
132 pacientes con EHGNA encontré que la tasa de mortalidad
fue de 36%, y la mayor parte de las muertes fueron origina-
das por complicaciones cardiovasculares'®. Otras causas de
muerte de estos pacientes fueron la cirrosis y el cancer’.

El objetivo de esta revisién es exponer los métodos com-
plementarios disponibles para diagnosticar EHGNA.

Enfermedad hepdtica grasa no alcohélica: fisiopatogenia

El primer cambio en la EHGNA es una acumulacién de lipidos
-en especial triglicéridos- en los hepatocitos. El estrés oxi-
dativo resultante de la oxidacién mitocondrial de los &cidos
grasos provenientes del metabolismo de los triglicéridos y el
aumento de citoquinas inflamatorias son considerados facto-
res causales de inflamacién, fibrosis y dafio hepatico'. Dado
que la mayoria de los pacientes con EHGNA tienen ademads
sindrome metabdlico (SM), algunos autores consideran a la
EHGNA como un componente del SM; ambos estan estrecha-
mente asociados con elevados niveles de insulina.

En el estudio de DiAdamo (2010) utilizaron un clamp euglu-
cémico hiperinsulinémico para demostrar que adolescentes
obesos con gran contenido de grasa hepética tenian menor
sensibilidad a la insulina en higado y musculo esquelético y
un defecto temprano en la secrecién de insulina por la célula
beta que fue independiente de la grasa visceral y el contenido
de grasa miocelular'®.

Evaluacion inicial ante sospecha de enfermedad hepatica
grasa no alcohélica

La guia para el manejo de EHGNA de la Asociacién Europea

para el Estudio del Higado, Asociacién Europea para el Estudio

de la Diabetes y la Asociacién Europea para el Estudio de la

Obesidad’® propone la evaluacién inicial de los pacientes en

quienes se sospecha EHGNA con los siguientes pardmetros:
Interrogatorio:

¢ Ingesta de alcohol <20 g/dia en mujeres y <30 g/dia en hom-
bres.

e Historia personal y familiar de diabetes, hipertensién y
enfermedades cardiovasculares.

o Infeccién por hepatitis B y/o hepatitis C.

o Ingesta de farmacos asociados a esteatosis.

Examen fisico:
e IMC, circunferencia de cintura, cambios en el peso corporal.
Estudios complementarios:

e Enzimas hepéticas (TGO, TGP, GGT).

e Glucemia de ayuno, HBA1lc, PTOG, insulina de ayuno, indice
HOMA.

e Hemograma.

o Colesterol total, colesterol HDL, triglicéridos, acido trico.

e Ecografia hepatica.

Métodos no invasivos de diagnéstico (tabla 3)

Laboratorio

Si bien existen muchos marcadores de inflamacién, no hay
determinaciones de laboratorio aisladas especificas de higado
que permitan detectar esteatosis. La alanina aminotrans-
ferasa o glutamato-piruvato transaminasa (TGP) ha sido
utilizada como screening para el diagnéstico. Puede estar
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Tabla 3 - Métodos diagnédsticos de EHGNA

Métodos no invasivos de diagndstico de esteatosis hepatica

Bioquimica Ventajas Desventajas

SteatoTest Bajo costo. Requiere validacién en la poblacién a valorar
Utiliza variables solicitadas de rutina. (etnia, edad, etc.)
S 85% E 80%
Ha sido validado con biopsia hepatica

FLI Bajo costo. Requiere validacion en la poblacién a valorar

NAFLD Liver fat score

Utiliza variables solicitadas de rutina.
S:87 E 86%

Ha sido validado con ecografia hepatica
y resonancia magnética nuclear

con espectroscopia

Bajo costo.

Utiliza variables solicitadas de rutina.
S86% E 71%

(etnia, edad, etc.)

Requiere validacién en la poblacién a valorar
(etnia, edad, etc.)

LAP Requiere menos variables. Requiere validacién en la poblacién a valorar
Util en pacientes con sospecha de esteatosis (etnia, edad, etc.)

HSI Alta sensibilidad y especificidad. S 93%, E 92% Requiere validacién en la poblacién a valorar

(etnia, edad, etc.)

NASH test AUROC 0,84 Realizados en pequenas poblaciones

NASH diagnostics Realizados en poblaciones pequeiias Realizados en pequeiias poblaciones

Nice model Realizados en pequenas poblaciones

HAIR Realizados en pequeiias poblaciones

NASH score Realizados en pequenas poblaciones

Indices de fibrosis hepatica Ventajas Desventajas

NFS Identifica candidatos adecuados para la biopsia Baja sensibilidad y especificidad.

ELF Alta especifidad (98%) Baja sensibilidad

Imagenes Ventajas Desventajas

Ecografia Alta disponibilidad, bajo costo. No es util en grados leves.

Operador dependiente

Elastografia (fibroscan) Distingue grados de fibrosis
TC Répido no operador dependiente
RM Alta especificidad

No distingue entre fibrosis y esteatosis.
Baja especificidad

Poco accesible. Alto costo

Exposicién a radiacién

Alto costo.

Baja disponibilidad

Métodos invasivos de diagnéstico de esteatosis hepatica

Ventajas

Desventajas

Biopsia hepatica

Método de referencia (gold standard)

Complicaciones severas por el procedimiento

AUROC: area bajo la curva ROC; E: especificidad; ELF: enhanced liver fibrosis panel; FLI: fatty liver index; HAIR: hipertensién; HSI: hepatic steatosis
index; LAP: lipid accumulation product; NFS: NAFLD fibrosis score; RM: resonancia magnética nuclear; S: sensibilidad; TC: tomografia computada.

levemente elevada, pero no mas de 2 o 3 veces del valor del
limite superior del método. Sin embargo, las transaminasas
no son marcadores confiables de EHNA puesto que pueden ser
normales ain en casos de fibrosis avanzada?®?!. En un estudio
efectuado en la divisién de Endocrinologia del hospital Durand
el 70% de los pacientes portadores de esteatosis hepatica
ecografica tenian TGP normal. La sensibilidad y especificidad
de la TGP elevada para el diagndstico de EHNA reportada es 45
y 85%, respectivamente?”. Se han propuesto valores de corte
que reflejen mejor la normalidad en diferentes poblaciones
pero aun no han sido globalmente aceptados.

En cuanto alarelacién entre ambas transaminasas, cuando
el cociente TGO/TGP es mayor a 0,8 permite sospechar estadios
avanzados como la fibrosis.

En ocasiones puede observarse elevacién de enzimas y
proteinas tales como y GT (GGT), a2 macroglobulina, hapto-
globina, apolipoproteina A y TIMP1, pero ninguna es marcador
especifico de EHGNA. Los niveles séricos aumentados de ferri-
tina se consideran un predictor independiente de fibrosis
hepatica avanzada en pacientes con EHGNA.

Las citokinas proinflamatorias, tales como factor de necro-
sis tumoral alfa (TNF-a) e interleukina 6 (IL-6), se encuentran
elevadas en pacientes con EHNA en comparacién con pacien-
tes que presentan higado graso sin inflamacién?®.

Se han investigado niveles circulantes de citokeratina 18
(CK 18) como nuevos biomarcadores de esteatohepatitis en
pacientes con EHGNA. La CK 18 es un producto de degrada-
cién resultante de la apoptosis de los hepatocitos mediada
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por caspasa 3. En el primer estudio, se incluyeron 39 pacientes
con EHGNA y valores de CK 18 de 395 U/1 los cuales mostra-
ron alta sensibilidad y especificidad para diagnosticar EHNA?*.
Posteriormente se realiz6 un estudio de validacién incluyendo
139 pacientes con EHNA confirmada con biopsia hepatica®.
Por el mismo método en un estudio de cohorte multiétnico,
la sensibilidad y especificidad de la CK 18 para diagnosticar
EHNA fue de 58 y 68%, respectivamente?®. Sin embargo, ain no
hay un valor de corte establecido y el ensayo no esté disponible
comercialmente.

Indices de esteatosis hepadtica

Se han desarrollado 5 diferentes indices para diagnosticar y
cuantificar esteatosis:

e SteatoTest: comprende las 6 variables del FibroTest-ActiTest
(« 2 macroglobulina, haptoglobina, apolipoproteina A, GGT,
bilirrubina total y TGP) mds IMC, colesterol total, triglicéri-
dos y glucemia, ajustados por sexo y edad. Un valor de 0,3
tiene una sensibilidad > 85% para diagnosticar higado graso
y un resultado de 0,7 tiene una especificidad de 80%?’. Este
test ha sido validado con biopsia hepatica en 494 pacientes
con obesidad severa?®.

o Fatty liver index (FLI): incluye IMC, circunferencia de cintura,
triglicéridos y GGT. Un valor <30 descarta esteatosis con una
sensibilidad de 87% y un valor predictivo negativo de 0,2
mientras que un score >60 se considera indicativo de pre-
sencia de esteatosis con una especificidad de 86% y un valor
predictivo positivo de 4,3%°. Estos scores fueron validados
con ecografia hepética y resonancia magnética nuclear con
espectroscopia.

o NAFLD liver fat score se construye con 5 variables: SM, diabe-
tes mellitus tipo 2, insulina de ayuno, TGP y ratio TGO/TGP.
Un valor de -0,640 predice aumento del contenido de grasa
hepatica con una sensibilidad del 86% y una especificidad
del 71%%.

o Lipid accumulation product (LAP) incluye 3 variables: circunfe-
rencia de cintura, triglicéridos y género>’. En este modelo el
incremento en un punto se asocié en un riesgo de 4,28 (IC
95% 3,2 a 5,5) de presentar esteatosis severa (diagnosticada
por ecografia).

e Hepatic steatosis index (HSI) se basa en 3 variables: ratio
TGO/TGP, IMC y diabetes. Un valor <30 tiene una sensibi-
lidad de 93% para diagnéstico de esteatosis y un valor > 36
descarta esteatosis con una especificidad de 92% validado
por ecografia®?.

Indices de esteatohepatitis no alcohélica

Se han propuesto también modelos predictivos combinando
parametros clinicos y de laboratorio para diagnosticar EHNA.
El NashTest incluye 12 parametros y tiene un indice de sensi-
bilidad y especificidad por curva ROC de 0,84. Otros modelos
predictivos son el NASH diagnostics (citokeratina 18, adiponec-
tina y resistina), Nice model (TGP, citokeratina 18 y la presencia
de SM), HAIR (HTA; TGP e IR) y el NASH score (genotipo PNPLA3,
TGO e insulina)*334. Sin embargo, la mayoria de estos scores
se estudiaron en poblaciones pequenas, muy seleccionadas y

todavia no han sido validados en grandes grupos poblaciona-
les.

Indices de fibrosis hepdtica

La progresién de la enfermedad hepética no conduce inevi-
tablemente a la fibrosis ya que multiples factores provocan
cambios en el higado de manera dindmica. La identificacién y
cuantificacién de la fibrosis son clinicamente importantes ya
que la fibrosis se asocia con una evolucién clinica desfavorable.

Se han desarrollado varios modelos predictivos de fibro-
sis usando pardmetros clinicos y medicién de subrogantes del
proceso fibrogénico. Entre ellos el NAFLD fibrosis score (NFS)
y el enhanced liver fibrosis panel (ELF) son ejemplos de para-
metros clinicos y bioquimicos que permiten predecir fibrosis
severa en EHGNA con alta exactitud. De ellos, el NFS es el
mejor validado. Se calcula utilizando 6 variables (edad, IMC,
presencia o ausencia de hiperglucemia, recuento de plaquetas,
albumina y ratio TGO/TGP) que fueron asociadas significativa-
mente con fibrosis severa y/o cirrosis en pacientes con EHGNA
confirmada por biopsia. Es util para identificar pacientes con
enfermedad hepatica severa que podrian beneficiarse con una
biopsia hepatica®>3°. Un NFS > 0,676 identifica la presencia de
fibrosis avanzada con una sensibilidad y especificidad de 33 y
98%, respectivamente.

Imdgenes

Los estudios por imagenes son métodos no invasivos que
permiten la evaluacién cualitativa y cuantitativa de la grasa
hepatica®. Entre ellos se encuentran la ecografia, la tomo-
grafia computada (TC), la resonancia magnética (RM) y la
elastografia.

Ecografia

La ecografia abdominal es el estudio de imagenes utilizado con
mads frecuencia para identificar higado graso debido a su gran
disponibilidad, seguridad, no invasividad, bajo costo y exacti-
tud en el diagnéstico®®. El procedimiento diagnéstico compara
la ecogenicidad del rifnén derecho con el parénquima hepatico.
El higado sin esteatosis muestra una ecoestuctura homogénea
similar a la corteza renal y al parénquima esplénico. El higado
graso tiene una ecogenicidad mayor (mas brillante) que la cor-
teza renal y el bazo debido a la acumulacién intracelular de
vacuolas grasas. Enla EHGNA también puede observarse hepa-
tomegalia y alteraciones en las estructuras vasculares. Los
grados de esteatosis ecografica se definen cualitativamente
con una escala de 4 puntos: grado 0, sin esteatosis; grado 1,
leve; grado 2, moderada y grado 3, severa®.

La ecografia es 1til para diagnosticar esteatosis de grados
2 y 3 pero es menos efectiva para grado 1. Por otra parte, no
permite distinguir entre fibrosis y esteatosis hepética®’.

La sensibilidad para detectar esteatosis es del 93% cuando
el higado tiene mas de 33% de grasa; diferentes estudios mos-
traron una especificidad entre 84-95%.

Elindice sonografico hepatorrenal es conocido como el ratio
entre el nivel de brillo medio del rifién derecho y el higado y ha
sido sugerido como medida de esteatosis. Un estudio mostrd
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una sensibilidad del 100% y una especificidad del 91% con un
valor de corte de 1,49 con esteatosis > 5%%?.

A pesar de todos los beneficios de la ecografia hepatica,
la misma tiene sus limitaciones, como el pequeno campo
de observacion, la sensibilidad limitada en pacientes obesos,
la imposibilidad de distinguir el grado de fibrosis, cirrosis o
EHNA, la dependencia del operador y del equipo y la baja sen-
sibilidad cuando la presencia de esteatosis es menor a 20-30%.

Tomografia computada

La evaluacién de la esteatosis hepética por TC depende de los
valores atenuados denominados unidades Hounsfield (Hus) del
parénquima hepdtico. El mejor método tomografico para cal-
cular la grasa hepatica es la TC sin contraste, que permite
una evaluacién mas cuantitativa de la atenuacién hepatica.
El grado de disminucién de la atenuacién es el mejor determi-
nante del grado de contenido de grasa hepéatica®?.

La TC tiene una sensibilidad de 82% y una especificidad de
100% para diagnosticar esteatosis hepatica cuando el conte-
nido de grasa es > 30%*3. Aunque la TC es un método rapido,
no operador dependiente, se debe tener en cuenta la radiacién
ala que se expone a los pacientes. Aligual que la ecografia, la
TC es bastante exacta para diagnosticar esteatosis grado 2-3,
pero no para detectar esteatosis grado 1. Por otro lado, la ate-
nuacién del parénquima hepatico puede verse afectada por
otros factores, como la presencia de exceso de hierro y glucé-
geno, drogas como la amiodarona y el metotrexate o hepatitis
téxica aguda y cirrosis*.

Resonancia magnética

Laresonancia magnética es el método de diagndstico por ima-
genes mads sensible para deteccién del incremento de grasa
intrahepdtica. Se ha encontrado buena correlacién entre RM e
histologia en pacientes con EHGNA y puede detectar esteatosis
con solo 3% de contenido graso®®. El grado de infiltracién grasa
puede ser calculado con técnicas de cambio quimico (CSI) o
espectroscopia (MRS). La RM con CSI y con MRS tiene mayor
precisién diagnéstica que el ultrasonido y la TC, alcanzando
una exactitud cercana al 100%%°.

Como desventajas se encuentran el elevado costo y la baja
disponibilidad de espectroscopia ya que solo los equipos méas
modernos tienen este hardware, que se utiliza principalmente
en estudios de investigacién.

Elastografia

Aunque métodos de diagnéstico por imagenes como la eco-
grafia, la TC y la RM pueden evaluar esteatosis hepatica,
ninguno de ellos puede evaluar fibrosis y EHNA. La evaluacién
no invasiva de fibrosis y EHNA puede ser realizada midiendo
la elasticidad del tejido mediante la velocidad de la onda
por ecografia y RM. Para ecografia existen diferentes técnicas:
elastografia transitoria, elastografia de onda supersénica y
elastografia de impulso de fuerza de radiacién acustica (ARFI).
La elastografia transitoria (FibroScan) es realizada con pulso
ultrasonografico. Consta de una sonda emisora-receptora que
emite dos tipos de ondas: una onda pulsatil vibratoria que
penetra en el tejido hepatico y una onda de ultrasonidos que

capta la velocidad a la que se propaga la primera onda. Puede
detectar cirrosis con alta exactitud pero la precisién dismi-
nuye en los estadios con menor fibrosis?’. Hay estudios que
mostraron alta exactitud para distinguir entre fibrosis hepa-
tica severa de fibrosis leve, con sensibilidad de 88,9 a 100% y
especificidad de 75 a 100%*%4°.

El FibroScan también incluye una nueva tecnologia cono-
cida como medicién de controlled attenuation parameter (CAP)
y ha sido propuesto como un método no invasivo para la
deteccién y medicién simultdnea de esteatosis hepatica. El
mecanismo de CAP es la reduccién de la amplitud de ultra-
sonido que puede ser estimada ya que esta es amplificada a
través del tejido hepatico usando los mismos datos de radio-
frecuencia utilizados para estimar la rigidez hepdtica con
Fibroscan. La velocidad esta reducida cuando hay infiltracién
grasa>’.

La elastografia transitoria (con o sin CAP) ofrece una alter-
nativa no invasiva a la biopsia para la evaluacién de esteatosis
y fibrosis hepética, debido a su exactitud diagnéstica®'. La
elastografia con RM es superior a la elastografia transitoria
para evaluar fibrosis y tiene la ventaja de que sus resultados
no se ven afectados por la obesidad. Tiene muy alto costo y
baja disponibilidad®?.

Métodos invasivos de diagnéstico (tabla 3)
Biopsia hepatica

La biopsia hepatica es el mejor método para diagnosticar,
clasificar y predecir la evolucién de la esteatohepatitis no alco-
hélica. Permite descartar la presencia de otras enfermedades
hepéticas causales o concomitantes a la esteatohepatitis®.
Sin embargo, es un procedimiento invasivo que puede originar
graves complicaciones como dolor, sangrado intraperitoneal,
hematoma subcapsular, infeccién y lesién accidental de otros
6rganos’.

Se debe considerar la realizacién de una biopsia hepatica
en las siguientes situaciones:

- Pacientes con esteatosis hepatica mayores de 60 anos, aque-
llos que tengan historia familiar de diabetes y en los que
presenten riesgo elevado de esteatohepatitis tales como
sindrome metabdlico o factores de riesgo metabdlico (dia-
betes, hipertension, obesidad central, triglicéridos elevados
o colesterol HDL bajo)°*.

- Pacientes con esteatosis hepdtica que presenten riesgo
elevado de fibrosis avanzada en el laboratorio (relacién
TGO/TGP>1, hiperbilirrubinemia, coagulopatia, trombo-
citopenia) o examen fisico que evidencie enfermedad
hepética avanzada®*?.

- Pacientes con sospecha de esteatosis en quienes otras cau-
sas de esteatosis hepdtica y otras enfermedades hepaticas
coexistentes no puedan descartarse por otros métodos no
invasivos®*.

La EHGNA comprende a) solo esteatosis, b) esteatosis con
inflamacién lobular o portal sin balonizacién y c) esteatosis
con balonizacién pero sin inflamacién. El diagnéstico de EHNA
requiere la presencia conjunta de esteatosis, balonizacién
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e inflamacién lobular>°, Otras caracteristicas histolégicas
que pueden observarse en la EHNA, pero no necesarias para
el diagnéstico son: inflamacién portal, infiltrados polimorfo-
nucleares, cuerpos de Mallory- Denk, cuerpos apoptéticos,
nucleos con vacuolas claras, esteatosis microvacuolar y mega-
mitocondrias.

La clasificacién de Brunt es una escala semicuantitativa
para determinar grado y estadio de EHNA®’ y valora:

1) Elgrado de esteatosis: 0=no esteatosis; I = <33%; II= 33-66%;
[II=>66%.

La inflamacién hepatica (esteatosis hepatocelular, balo-
nizacién e inflamacién acinar o portal): 0=ausencia de
inflamacién; 1=inflamacién portal leve; 2=inflamacién
portal o intraacinar leve a moderada; 3 =inflamacién lobu-
lar y portal mayor al grado 2.

2)

3) Fibrosis hepatica: O=ausencia de fibrosis; 1=fibrosis
perisinusoidal/pericelular leve; 2=fibrosis perisinu-
soidal/pericelular con fibrosis periportal; 3=fibrosis

perisinusoidal/pericelular, fibrosis

fibrosos; 4 = cirrosis.

portal puentes

y

Basado en la clasificacién de Brunt, Kleiner et al. publica-
ron en 2005>° el sistema de puntuacién semicuantitativo NAS
(NAFLD activity score).

El total de la puntuacién del NAS representa la suma de las
puntuaciones para esteatosis, inflamacién lobular y baloniza-
cién, y el rango es de 0-8. La clasificacién para esteatosis es 0
a 3, para inflamacién lobular 0 a 3 y para balonizacién hepato-
celular es 0 a 2. Interpretacién: NAS: > 5 diagnéstico de EHNA;
NAS: 3-4 posible EHNA; NAS < 3 ausencia de EHNA.

La guia para el manejo de EHGNA de la Asociacién Euro-
pea para el Estudio del Higado'® propone utilizar el algoritmo
FLIP (fatty liver inhibition of progresién) basado en el score SAF
(esteatosis, actividad, fibrosis) para disminuir las variaciones
interobservador entre los patélogos, siendo una alternativa
con buena reproducibilidad que proporciona una descripcién
més precisa y completa (fig. 1)°%.

Presencia de factores de riesgo metabodlico (cualquier componente de SM)

!

Ecografia hepética
Biomarcadores de esteatosis®/enzimas hepé{ticasb

"

Presencia de esteatosis

!

Enzimas hepaticas
normales

Marcadores séricos de fibrosis®

Bajo riesgo®  Medio/alto riesgo®

Control en 2 afios

Enzimas hepaticas
Biomarcadores de fibrosis
hepatica

A

4

Derivar a hepatélogo

A

4

Buscar otras causas de EH cronica
Decidir si se realiza biopsia

.

Ausencia de esteatosis

— |

Enzimas hepaticas
anormales®

Enzimas hepaticas
normales

v
Control en 3-5 afios

v
Ecografia hepética
Enzimas hepaticas

Adaptado de EASL-EASD-EASO clinical practice guidelines for the management of nonalcoholic

fatty liver disease, 2016

& Biomarcadores de esteatosis: Fatty liver index (FLI), SteatoTest, NAFLD liver fat score

® Enzimas hepaticas: TGO, TGP, GGT
° Algin aumento en TGO, TGP o GGT

Marcadores séricos de fibrosis: NAFLD fibrosis score (NFS) y enhanced liver fibrosis panel (ELF)
© Bajo riesgo: indicadores de fibrosis ausente o leve; Medio/alto riesgo: indicadores de fibrosis

severa o cirrosis

Figura 1 - Algoritmo de diagnéstico y seguimiento de EHGNA. Adaptada del propuesto por European Association for the
Study of the Liver (EASL), European Association for the Study of Diabetes (EASD), (EASO) European Association for the Study

of Obesity’°.
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Conclusion

El aumento de la prevalencia de obesidad y SM condujo a una
mayor incidencia de enfermedad hepatica severa como fibro-
sis y/o cirrosis. Este hecho conlleva a la necesidad de conocer
el fundamento de diferentes herramientas diagnésticas, sus
fortalezas, debilidades y las poblaciones para las cuales cada
una es util.

La evaluacién clinica y bioquimica a través de indices como
el HSI, FLI o el NAFLD liver fat score permite por su sencillez,
bajo costo y buena correlacién con las técnicas mdas comple-
jas, su uso en muestras de estudios epidemiolégicos y en la
evaluacién inicial de los pacientes.

La ecografia es de utilidad para la evaluacién inicial por
su disponibilidad, pero no permite el diagnéstico en esta-
dios tempranos de la enfermedad, por lo cual -en caso de
ser negativa y tener alta sospecha de enfermedad- se debe
complementar la evaluacién con otros métodos diagnésticos.

La RM con espectroscopia es el método de eleccién por su
sensibilidad y especificidad pero su uso no es costo efectivo.

Finalmente, la biopsia hepatica debe ser reservada para
indicaciones puntuales debido a que es un método invasivo y
conlleva ciertos riesgos, pero permite evitar errores diagnos-
ticos y clasificar correctamente la enfermedad.

La esteatosis hepatica puede preceder al diagnéstico de
diabetes, hipertensién arterial o dislipidemia; su evaluacién
resulta fundamental para identificar pacientes de riesgo, no
solo de fibrosis y cirrosis hepética, sino también pacientes con
mayor riesgo de eventos cardiovasculares. De esta forma, se
podrian implementar medidas tempranas de cambios en el
estilo de vida que conduzcan a disminuir la morbimortalidad
de nuestros pacientes.

Responsabilidades éticas

Proteccion de personas y animales. Los autores declaran que
para esta investigacién no se han realizado experimentos en
seres humanos ni en animales.

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

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 no tener ningin conflicto de intereses.

BIBLIOGRAFIA

1. Satapathy SK, Sanyal AJ. Epidemiology and natural history
of nonalcoholic fatty liver disease. Seminars in Liver Disease.
2015:221-35.

2. Ong JP, Younossi ZM. Epidemiology and natural history
of NAFLD and NASH. Clinics in Liver Disease. 2007:1-16.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

. Roesch-Dietlen F, Dorantes-Cuéllar A, Carrillo-Toledo M, Al E.

Frequency of NAFLD in a group of patients with metabolic
syndrome in Veracruz, Mexico. Rev Gastroenterol Mex.
2006;71:446-52.

. Araujo LMB, de Oliveira DA, Nunes DS. Liver and biliary

ultrasonography in diabetic and non-diabetic obese women.
Diabetes Metab. 1998;24:458-62.

. Schwimmer JB, Deutsch R, Kahen T, Lavine JE, Stanley C,

Behling C. Prevalence of fatty liver in children and
adolescents. Pediatrics. 2006;118:1388-93.

. Wang Z, Xu M, Peng]J, Jiang L, Hu Z, Wang H, et al. Prevalence

and associated metabolic factors of fatty liver disease in the
elderly. Exp Gerontol [Internet]. 2013;48:705-9. Disponible en:
http://www.ncbi.nlm.nih.gov/pubmed/23721951

. Ahmed M. Non-alcoholic fatty liver disease in 2015. World J

Hepatol [Internet]. 2015;7:1450-9. Disponible en:
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=
4462685&tool=pmcentrez&rendertype=Abstract

. Zhang QQ, Lu LG. Nonalcoholic fatty liver disease:

dyslipidemia, risk for cardiovascular complications, and
treatment strategy. ] Clin Transl Hepatol [Internet].
2015;3:78-84. Disponible en:
http://www.ncbi.nlm.nih.gov/pubmed/26357637

. Lonardo A, Sookoian S, Pirola C, Targher G. Non-alcoholic

fatty liver disease and increased risk of cardiovascular
disease. Atherosclerosis [Internet]. Elsevier Inc. 2015.
Disponible en: http://dx.doi.org/10.1016/j.metabol.2015.09.017
Sookoian S, Pirola CJ. Non-alcoholic fatty liver disease is
strongly associated with carotid atherosclerosis: a systematic
review. ] Hepatol [Internet]. 2008;49:600-7. Disponible en:
http://www.ncbi.nlm.nih.gov/pubmed/18672311

Kantartzis K, Stefan N. Cardiovascular disease in patients
with non-alcoholic fatty liver disease. Ann Gastroenterol.
2012;25:276-7.

Targher G, Bertolini L, Padovani R, Zenari L, Zoppini G, Falezza
G. Relation of nonalcoholic hepatic steatosis to early carotid
atherosclerosis in healthy men. Diabetes Care.
2004;27:2498-500.

Rinella M. Nonalcoholic fatty liver disease: A systematic
review. JAMA. 2015;313:2263-73.

Ekstedt M, Franzén L, Mathiesen U, Thorelius L, Holmqvist M,
Bodemar G, et al. Long-term follow-up of patients with NAFLD
and elevated liver enzymes. Hepatology. 2006;44:865-73.
Soderberg C, Stal P, Askling J, Glaumann H, Lindberg G,
Marmur J. Decreased survival of subjects with elevated liver
function test during a 28- year follow-up. Hepatology.
2010;51:595-602.

Matteoni CA, Younossi ZM, Gramlich T, Boparai N, Liu YC,
McCullough AJ. Nonalcoholic fatty liver disease: a spectrum
of clinical and pathological severity. Gastroenterology
[Internet]. 1999;116:1413-9. Disponible en:
http://www.ncbi.nlm.nih.gov/pubmed/10348825

Day C. The potential role of genes in nonalcoholic fatty liver
disease. Clin Liver Dis. 2004;8:673-91.

D’Adamo E, Cali A, Weiss R, Santoro N, Pierpont B, Northrup
V, et al. Central role of fatty liver in the pathogenesis of
insulin resistance in obese adolescents. Diabetes Care.
2010;33:1817-22.

European Association for the Study of the Liver (EASL),
European Association for the Study of Diabetes (EASD),
(EASO) European Association for the Study of Obesity.
EASL-EASD-EASO Clinical Practice Guidelines for the
management of non-alcoholic fatty liver disease. ] Hepatol.
2016;64:1388-402.

Mofrad P, Contos M, Haque M, Sargeant C, Fisher R, Luketic V.
Clinical and histologic spectrum of nonalcoholic fatty liver
disease associated with normal ALT values. Hepatology.
2003;37:1286-92.


http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0295
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0295
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0295
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0295
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0295
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0295
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0295
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0295
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0295
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0295
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0295
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0295
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0295
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0295
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0295
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0295
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0295
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0295
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0295
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0295
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0295
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0295
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0295
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0295
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0295
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0295
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0295
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0295
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0295
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0295
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0295
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0295
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0295
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0300
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0300
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0300
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0300
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0300
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0300
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0300
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0300
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0300
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0300
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0300
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0300
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0300
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0300
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0300
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0300
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0300
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0300
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0300
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0300
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0300
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0300
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0300
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0300
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0300
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0300
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0300
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0300
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0300
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0305
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0310
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0310
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0310
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0310
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0310
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0310
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0310
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0310
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0310
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0310
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0310
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0310
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0310
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0310
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0310
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0310
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0310
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0310
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0310
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0310
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0310
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0310
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0310
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0310
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0310
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0310
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0310
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0310
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0310
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0310
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0310
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0310
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0310
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0310
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0310
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0310
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0310
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0310
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0310
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0310
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0310
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0310
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0315
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0315
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0315
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0315
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0315
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0315
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0315
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0315
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0315
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0315
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0315
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0315
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0315
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0315
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0315
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0315
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0315
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0315
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0315
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0315
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0315
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0315
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0315
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0315
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0315
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0315
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0315
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0315
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0315
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0315
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0315
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0315
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0315
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0315
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0315
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0315
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0315
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0315
http://www.ncbi.nlm.nih.gov/pubmed/23721951
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=4462685&tool=pmcentrez&rendertype=Abstract
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=4462685&tool=pmcentrez&rendertype=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/26357637
http://dx.doi.org/10.1016/j.metabol.2015.09.017
http://www.ncbi.nlm.nih.gov/pubmed/18672311
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0345
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0345
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0345
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0345
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0345
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0345
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0345
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0345
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0345
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0345
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0345
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0345
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0345
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0345
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0345
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0345
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0345
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0345
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0345
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0345
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0345
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0345
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0345
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0345
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0345
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0345
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0345
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0350
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0355
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0355
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0355
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0355
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0355
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0355
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0355
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0355
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0355
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0355
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0355
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0355
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0355
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0355
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0355
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0355
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0355
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0355
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0355
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0355
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0360
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0360
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0360
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0360
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0360
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0360
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0360
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0360
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0360
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0360
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0360
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0360
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0360
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0360
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0360
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0360
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0360
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0360
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0360
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0360
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0360
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0360
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0360
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0360
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0360
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0360
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0360
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0360
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0360
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0360
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0360
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0360
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0360
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0360
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0360
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0360
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0360
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0360
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0360
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0360
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0360
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0360
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0365
http://www.ncbi.nlm.nih.gov/pubmed/10348825
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0375
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0375
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0375
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0375
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0375
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0375
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0375
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0375
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0375
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0375
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0375
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0375
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0375
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0375
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0375
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0375
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0375
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0375
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0375
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0375
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0375
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0375
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0375
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0375
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0375
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0375
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0380
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0385
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0390

REV ARGENT ENDOCRINOL METAB.2017;54(1):37-46

45

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Amarapurkar D, Patel N. Clinical spectrum and natural
history of non-alcoholic steatohepatitis with normal alanine
aminotransferase values. Trop Gastroenterol. 2004;25:130-4.
Perés Wingeyer S, de Larranaga G, Belli S, Graffigna M,
Fainboim H. The range of normal values of liver enzymes in
the era of metabolic syndrome: the need for a redefinition.
Eur J Gastroenterol Hepatol. 2008;20:589-91.

Sanal M. Biomarkers in nonalcoholic fatty liver disease-the
emperor has no clothes? World J Gastroenterol.
2015;21:3223-31.

Wieckowska A, Zein N, Yerian L, Lopez A, McCullough A,
Feldstein A. In vivo assessment of liver cell apoptosis as a
novel biomarker of disease severity in nonalcoholic fatty liver
disease. Hepatology. 2006;44:27-33.

Feldstein AE, Wieckowska A, Lopez AR, Liu YC, Zein NN,
McCullough AJ. Cytokeratin-18 fragment levels as
noninvasive biomarkers for nonalcoholic steatohepatitis: A
multicenter validation study. Hepatology. 2009;50:1072-8.
Diab DL, Yerian L, Schauer P, Kashyap SR, Lopez R, Hazen SL,
et al. Cytokeratin 18 fragment levels as a noninvasive
biomarker for nonalcoholic steatohepatitis in bariatric
surgery patients. Clin Gastroenterol Hepatol. 2008;6:
1249-54.

Poynard T, Ratziu V, Naveau S, Thabut D, Charlotte F, Messous
D, et al. The diagnostic value of biomarkers (SteatoTest) for
the prediction of liver steatosis. Comp Hepatol [Internet].
2005;4:10. Disponible en: http://www.pubmedcentral.nih.
gov/articlerender.fcgi?artid=1327680&tool=pmcentrez
&rendertype=Abstract

Poynard T, Lassailly G, Diaz E, Clement K, Caiazzo R,
Tordjman J, et al. Performance of biomarkers FibroTest,
ActiTest, SteatoTest, and NashTest in patients with severe
obesity: Meta analysis of individual patient data. PLoS One.
2012;7:€30325.

Bedogni G, Bellentani S, Miglioli L, Masutti F, Passalacqua M,
Castiglione A, et al. The Fatty Liver Index: a simple and
accurate predictor of hepatic steatosis in the general
population. BMC Gastroenterol [Internet]. 2006;6:33.
Disponible en: http://www.pubmedcentral.nih.gov/
articlerender.fcgi?artid=1636651&tool=pmcentrez
&rendertype=Abstract

Kotronen A, Peltonen M, Hakkarainen A, Sevastianova K,
Bergholm R, Johansson LM, et al. Prediction of non-alcoholic
fatty liver disease and liver fat using metabolic and genetic
factors. Gastroenterology [Internet]. 2009;137:865-72.
Disponible en:
http://www.ncbi.nlm.nih.gov/pubmed/19524579

Bedogni G, Kahn H, Bellentani S, Tiribelli C. A simple index of
lipid overaccumulation is a good marker of liver steatosis.
BMC Gastroenterol. 2010;10:98.

Lee JH, Kim D, Kim HJ, Lee CH, Yang JI, Kim W, et al. Hepatic
steatosis index: a simple screening tool reflecting
nonalcoholic fatty liver disease. Dig Liver Dis [Internet].
2010;42:503-8. Disponible en:
http://www.ncbi.nlm.nih.gov/pubmed/19766548

Poynard T, Ratziu V, Charlotte F, Messous D, Munteanu M,
Imbert-Bismut F, et al. Diagnostic value of biochemical
markers (NashTest) for the prediction of non alcoholo steato
hepatitis in patients with non-alcoholic fatty liver disease.
BMC Gastroenterol [Internet]. 2006;6:34. Disponible en:
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=
1657015&tool=pmcentrez&rendertype=Abstract

Hyysalo ], Mannisto VT, Zhou Y, Arola J, Karja V, Leivonen M,
et al. A population-based study on the prevalence of NASH
using scores validated against liver histology. ] Hepatol.
2014,60:839-46.

Angulo P, Hui JM, Marchesini G, Bugianesi E, George J, Farrell
GC, et al. The NAFLD fibrosis score: A noninvasive system

36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

47.

48.

49.

50.

that identifies liver fibrosis in patients with NAFLD.
Hepatology. 2007;45:846-54.

Angulo P. Long-term mortality in nonalcoholic fatty liver
disease: is liver histology of any prognostic significance?
Hepatology. 2010;51:373-5.

Koplay M, Sivri M, Erdogan H, Nayman A. Importance of
imaging and recent developments in diagnosis of
nonalcoholic fatty liver disease. World ] Hepatol.
2015;7:769-76.

Singh D, Das CJ, Baruah MP. Imaging of non alcoholic fatty
liver disease: A road less travelled. Indian ] Endocrinol Metab
[Internet]. 2013;17:990-5. Disponible en: http://www.
pubmedcentral.nih.gov/articlerender.fcgi?artid=3872717
&tool=pmcentrez&rendertype=Abstract

Saadeh S, Younossi ZM, Remer EM, Gramlich T, Ong JP, Hurley
M, et al. The utility of radiological imaging in nonalcoholic
fatty liver disease. Gastroenterology. 2002;123:745-50.
Mathiesen UL, Franzen LE, Aselius H, Resjoé M, Jacobsson L,
Foberg U, et al. Increased liver echogenicity at ultrasound
examination reflects degree of steatosis but not of fibrosis in
asymptomatic patients with mild/moderate abnormalities of
liver transaminases. Dig Liver Dis. 2002;34:516-22.

Webb M, Yeshua H, Zelber-Sagi S, Santo E, Brazowski E,
Halpern Z, et al. Diagnostic value of a computerized
hepatorenal index for sonographic quantification of liver
steatosis. Am J Roentgenol. 2009;192:909-14.

Kodama Y, Ng CS, Wu TT, Ayers GD, Curley SA, Abdalla EK,

et al. Comparison of CT methods for determining the fat
content of the liver. Am ] Roentgenol. 2007;188:1307-12.

Park SH, Kim PN, Kim KW, Lee SW, Yoon SE, Park SW, et al.
Macrovesicular hepatic steatosis in living liver donors: use of
CT for quantitative and qualitative assessment. Radiology
[Internet]. 2006;239:105-12. Disponible en:
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi’cmd=Retrieve
&db=PubMed&dopt=Citation&list uids=16484355\nhttp://
radiology.rsna.org/content/239/1/105.full.pdf

. Park YS, Park SH, Lee SS, Kim DY, Shin YM, Lee W, et al.

Biopsy-proven nonsteatotic liver in adults: estimation of
reference range for difference in attenuation between the
liver and the spleen at nonenhanced CT. Radiology [Internet].
2011;258:760-6. Disponible en:
http://www.ncbi.nlm.nih.gov/pubmed/21212369

Fishbein M, Castro F, Cheruku S, Jain S, Webb B, Gleason T,
et al. Hepatic MRI for fat quantitation: its relationship to fat
morphology, diagnosis, and ultrasound. J Clin Gastroenterol
[Internet]. 2005;39:619-25. Disponible en: http://www.ncbi.
nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed
&dopt=Citation&list_.uids=16000931

Reeder SB, Cruite I, Hamilton G, Sirlin CB. Quantitative
assessment of liver fat with magnetic resonance imaging
and spectroscopy. ] Magn Resonan Imaging. 2011:

729-49.

Talwalkar JA, Kurtz DM, Schoenleber SJ, West CP, Montori VM.
Utrasound-based transient elastography for the detection of
hepatic fibrosis: Systematic review and meta-analysis. Clin
Gastroenterol Hepatol [Internet]. 2007;5:1214-20. Disponible
en: <Go to ISI>://000250363600018.

Friedrich-Rust M, Ong MF, Martens S, Sarrazin C, Bojunga J,
Zeuzem S, et al. Performance of transient elastography for the
staging of liver fibrosis: a meta-analysis. Gastroenterology.
2008;134:960-74.

Nobili V, Vizzutti F, Arena U, Abraldes JG, Marra F,
Pietrobattista A, et al. Accuracy and reproducibility of
transient elastography for the diagnosis of fibrosis in
pediatric nonalcoholic steatohepatitis. Hepatology. 2008;48:
442-8.

Chan WK, Nik Mustapha NR, Mahadeva S. Controlled
attenuation parameter for the detection and quantification


http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0395
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0395
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0395
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0395
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0395
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0395
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0395
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0395
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0395
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0395
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0395
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0395
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0395
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0395
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0395
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0395
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0395
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0395
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0395
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0395
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0395
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0395
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0395
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0395
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0395
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0395
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0395
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0395
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0395
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0395
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0395
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0395
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0395
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0395
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0395
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0395
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0400
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0405
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0405
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0405
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0405
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0405
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0405
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0405
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0405
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0405
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0405
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0405
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0405
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0405
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0405
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0405
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0405
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0405
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0405
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0405
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0405
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0405
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0405
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0405
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0405
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0410
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0415
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0420
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=1327680&tool=pmcentrez&rendertype=Abstract
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=1327680&tool=pmcentrez&rendertype=Abstract
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=1327680&tool=pmcentrez&rendertype=Abstract
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0430
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=1636651&tool=pmcentrez&rendertype=Abstract
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=1636651&tool=pmcentrez&rendertype=Abstract
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=1636651&tool=pmcentrez&rendertype=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19524579
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0445
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0445
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0445
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0445
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0445
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0445
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0445
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0445
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0445
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0445
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0445
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0445
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0445
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0445
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0445
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0445
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0445
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0445
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0445
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0445
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0445
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0445
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0445
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0445
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0445
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0445
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0445
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0445
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0445
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0445
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0445
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0445
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0445
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0445
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0445
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0445
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0445
http://www.ncbi.nlm.nih.gov/pubmed/19766548
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=1657015&tool=pmcentrez&rendertype=Abstract
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=1657015&tool=pmcentrez&rendertype=Abstract
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0460
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0465
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0470
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0470
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0470
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0470
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0470
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0470
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0470
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0470
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0470
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0470
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0470
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0470
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0470
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0470
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0470
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0470
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0470
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0470
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0470
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0470
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0470
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0470
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0470
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0470
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0470
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0470
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0470
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0470
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0470
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0470
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0470
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0470
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0475
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=3872717&tool=pmcentrez&rendertype=Abstract
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=3872717&tool=pmcentrez&rendertype=Abstract
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=3872717&tool=pmcentrez&rendertype=Abstract
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0485
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0490
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0495
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0500
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=16484355/nhttp://radiology.rsna.org/content/239/1/105.full.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=16484355/nhttp://radiology.rsna.org/content/239/1/105.full.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=16484355/nhttp://radiology.rsna.org/content/239/1/105.full.pdf
http://www.ncbi.nlm.nih.gov/pubmed/21212369
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=16000931
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=16000931
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=16000931
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0520
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0520
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0520
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0520
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0520
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0520
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0520
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0520
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0520
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0520
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0520
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0520
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0520
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0520
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0520
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0520
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0520
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0520
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0520
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0520
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0520
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0520
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0520
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0520
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0520
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0520
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0520
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0520
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0520
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0520
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0520
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0520
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0520
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0520
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0520
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0520
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0520
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0520
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0520
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0520
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0520
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0520
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0520
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0520
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0525
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0530
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0535
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0540
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0540
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0540
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0540
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0540
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0540
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0540
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0540
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0540
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0540
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0540
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0540
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0540
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0540
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0540
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0540
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0540
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0540
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0540
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0540
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0540

46

REV ARGENT ENDOCRINOL METAB.2017;54(1):37-46

51.

52.

53.

54.

of hepatic steatosis in nonalcoholic fatty liver disease.

] Gastroenterol Hepatol. 2014;29:1470-6.

Brener S. Transient elastography for assessment of liver
fibrosis and steatosis: An evidence-based analysis. Ont Health
Technol Assess Ser. 2015;15:1-45.

Huwart L, Sempoux C, Vicaut E, Salameh N, Annet L, Danse E,
et al. Magnetic resonance elastography for the noninvasive
staging of liver fibrosis. Gastroenterology. 2008;135:32—40.
Spengler EK, Loomba R. Recommendations for diagnosis,
referral for liver biopsy, and treatment of nonalcoholic fatty
liver disease and nonalcoholic steatohepatitis. Mayo Clinic
Proceedings. 2015:1233-46.

Chalasani N, Younossi Z, Lavine JE, Diehl AM, Brunt EM, Cusi
K, et al. The diagnosis and management of non-alcoholic
fatty liver disease: Practice Guideline by the American
Association for the Study of Liver Diseases. American College
of Gastroenterology, and the American Gastroenterological
Association. Hepatology. 2012;55:2005-23.

55.

56.

57.

58.

Kleiner DE, Brunt EM, Van Natta M, Behling C, Contos MJ,
Cummings OW, et al. Design and validation of a histological
scoring system for nonalcoholic fatty liver disease.
Hepatology. 2005;41:1313-21.

Kleiner D, Brunt E. Nonalcoholic fatty liver disease: pathologic
patterns and biopsy evaluation in clinical research. Semin
Liver Dis [Internet]. 2012;32:3-13. Disponible en: https://www.
thieme-connect.com/products/ejournals/abstract/10.1055/
s-0032-1306421

Brunt EM, Janney CG, di Bisceglie AM, Neuschwander-Tetri
BA, Bacon BR. Nonalcoholic steatohepatitis: A proposal for
grading and staging the histological lesions. Am J
Gastroenterol. 1999;94:2467-74.

Bedossa P, FLIP Pathology Consortium. Utility and
appropriateness of the fatty liver inhibition of progression
(FLIP) algorithm andsteatosis, activity, and fibrosis (SAF) score
in the evaluation of biopsies of nonalcoholic fatty liver
disease. Hepatology. 2014;60:565-75.


http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0540
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0540
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0540
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0540
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0540
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0540
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0540
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0540
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0540
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0540
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0540
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0540
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0540
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0540
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0540
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0540
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0540
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0540
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0540
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0540
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0540
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0545
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0545
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0545
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0545
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0545
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0545
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0545
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0545
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0545
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0545
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0545
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0545
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0545
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0545
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0545
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0545
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0545
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0545
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0545
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0545
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0545
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0545
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0545
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0545
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0545
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0545
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0545
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0545
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0545
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0545
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0545
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0545
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0545
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0545
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0545
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0545
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0545
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0550
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0555
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0555
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0555
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0555
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0555
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0555
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0555
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0555
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0555
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0555
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0555
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0555
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0555
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0555
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0555
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0555
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0555
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0555
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0555
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0555
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0555
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0555
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0555
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0555
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0555
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0555
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0555
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0555
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0555
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0555
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0555
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0555
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0555
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0555
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0555
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0555
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0555
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0555
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0555
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0555
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0560
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0565
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-0032-1306421
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-0032-1306421
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-0032-1306421
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0575
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580
http://refhub.elsevier.com/S0326-4610(16)30065-1/sbref0580

	Diagnóstico de esteatosis hepática por métodos clínicos, bioquímicos y por imágenes
	Introducción
	Enfermedad hepática grasa no alcohólica: fisiopatogenia
	Evaluacion inicial ante sospecha de enfermedad hepática grasa no alcohólica

	Métodos no invasivos de diagnóstico (tabla 3)
	Laboratorio
	Índices de esteatosis hepática
	Índices de esteatohepatitis no alcohólica
	Índices de fibrosis hepática
	Imágenes
	Ecografía
	Tomografía computada
	Resonancia magnética
	Elastografía

	Métodos invasivos de diagnóstico (tabla 3)
	Biopsia hepática

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

	Conflicto de intereses
	Bibliografía


