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La concordancia mutacional entre el tumor primario y sus
metastasis es una investigacion de gran relevancia en el
campo de la oncologia. Dicho estudio adquiere una mayor
importancia en el caso de mutaciones que son la diana de
tratamientos dirigidos, como es el caso de las mutaciones
del oncogén BRAF en melanoma.

Esta correlacion ha sido estudiada intensamente en otros
tumores malignos, pero no asi en el melanoma. La mayor
parte de los estudios en otras neoplasias muestran una
elevada concordancia: HER-2 en cancer de esofago (85%
de concordancia)’, BRAF en cancer de colon (98-100%
de concordancia)’® y KRAS en cancer de colon (92-100%
concordancia)>*¢'*. Aunque algunos autores han reflejado
una tasa de discordancia nada despreciable entre el tumor
primario y sus correspondientes metastasis: HER-2 en can-
cer de esofago (hasta un 22,5% de discordancia)' y KRAS en
cancer de colon (hasta un 32,4%)>°.

En melanoma son pocos los estudios que analizan la
correlacion mutacional entre la lesion primaria y sus metas-
tasis. Los resultados son heterogéneos, encontrando algunos
autores una elevada concordancia'”'® mientras que otros
muestran tasas alrededor del 50%'°-%'. La mayor parte de
estas publicaciones basan sus resultados en un solo método
de determinacion de la mutacion y un tamano muestral bajo
que no permite obtener conclusiones validas. El objetivo de
esta publicacion es revisar la evidencia cientifica actual en
el melanoma cutaneo respecto a los distintos métodos de
deteccion de la mutacion en BRAF utilizados en la practica
clinicay la concordancia mutacional entre el tumor primario
y sus correspondientes metastasis.

La proteina BRAF es uno de los miembros clave de la via
de las MAPK. Se encuentra codificada en el oncogén BRAF
en el cromosoma 7q34%2. De entre las mutaciones en el
gen BRAF, la mutacién en un nucleétido en el codén 600
(V600E) en el exdn 15 causante de la sustitucion de valina
por acido glutamico (GTG > GAG) en la proteina es la mas fre-
cuente, ocurriendo hasta en el 85-90% de los casos??%*. La
segunda mutacion en frecuencia (V600K) es la que da lugar
a la sustitucion de valina por lisina (GTG > AAG) con hasta un
20-21% de los casos mutados?®>~%8 | habiéndose registrado una
mayor prevalencia en algunas poblaciones?®?¢. Otras muta-
ciones como V600R (GTG > AGG), V600D (GTG > GAT), V600E2
(GTG > GAA), V600A, V600G, K601N, K601E, L597R, L597Q,
G596R y D594N son mas infrecuentes?®30,

La alteracion en la proteina BRAF produce una activacion
constitutiva de la via de las MAPK, evitando asi la necesi-
dad de activacion por parte de RAS. Su mutacion genera
una actividad quinasa de la proteina 10 veces superior a la
forma no mutada (BRAF%T)?23' ' conduciendo a la prolifera-
cion neoplasica mediada por una transcripcion continuada.
La mutacion somatica en el oncogén BRAF esta presente
con mayor frecuencia en el melanoma cutaneo que en otros
tumores??. Por otro lado, esta mutacién esta presente en
hasta el 50-70% de los melanomas, siendo con diferencia la
mutacion mas frecuente en el melanoma cutaneo respecto
a otras como NRAS, p16 o p533233,

Existen distintos métodos que permiten la deteccion de las
mutaciones en BRAF. La eleccion de uno u otro método se
ve justificada por su facilidad/rapidez de realizacion, su
sensibilidad/especificidad, asi como por su coste.

La secuenciacion de Sanger y la pirosecuenciacion son los
métodos para determinar el estado mutacional utilizados
mas ampliamente en investigacion. Durante anos la secuen-
ciacion de Sanger de ADN previamente amplificado mediante
la reaccion en cadena de la polimerasa (PCR) se ha con-
siderado el método de referencia para la deteccion de
mutaciones adquiridas en tumores y para la secuencia-
cion del genoma humano. Se trata de una técnica que
permite detectar sustituciones de bases, deleciones e inser-
ciones, aunque no alteraciones en las copias cromosomicas
o translocaciones®. Este tipo de secuenciacion precisa de
un tiempo elevado para su realizacion (18-19 h), un equipo
especifico no siempre disponible en muchos laboratorios y
un personal cualificado para la lectura de los resultados.
Posee una alta especificidad, pero su mayor limitacion es que
posee una baja sensibilidad (92,5%)**, lo cual obliga a dis-
poner de una carga tumoral de hasta un 5% en las muestras
a analizar®®. Su tasa superior de falsos negativos condiciona
un mayor riesgo de que pacientes portadores de la mutacion
no sean tratados con los BRAFi.

La pirosecuenciacion o secuenciacion por sintesis se basa
en la liberacion de pirofosfato por la ADN polimerasa al
anadir nucledtidos de forma complementaria a la cadena
de ADNss. Para su realizacion se realiza una amplificacion
del ADN mediante PCR, se hibrida la cadena de ADNss con
un primer y finalmente se incuba con las enzimas. Poste-
riormente se afaden y lavan secuencialmente soluciones
con los nucledtidos A, C, G y T. El pirofosfato liberado
con la incorporacion de un nucledtido se acopla a las enzi-
mas ATP sulfurilasa y luciferasa para generar luz detectable
mediante una reaccion de quimioluminiscencia. La libera-
cion de luz producida es detectada cada vez que una base
es afadida, y la senal queda registrada como un pico en
un grafico llamado pirograma (fig. 1). La intensidad de la
luz representada por la altura de dicho pico determinara
si hay mas de un nucleétido repetido®>*°. Esta técnica per-
mite detectar no solo la presencia o ausencia de mutacion,
sino también el porcentaje de ADN que porta la muta-
cién. La pirosecuenciacion ha mostrado una sensibilidad
muy superior a la secuenciacion de Sanger’’, detectando
también no solo la mutacion BRAFY%%E | sino también otras
mutaciones menos frecuentes como V600K, V600D, V600R,
K601E3%*4, Se trata de una técnica rapida (< 24 h) pero que,
con frecuencia, produce errores en secuencias con un mismo
nucleétido repetido 6-7 veces (homopolimeros). A diferen-
cia de la secuenciacion de Sanger, que permite detectar
longitudes de 800-1000 nucledtidos, esta técnica permite
solo detectar 300-500 nucledtidos. La mayor desventaja es
el coste elevado de los reactantes y la necesidad de un
equipo especifico, no siempre disponible en los laboratorios
convencionales.
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Secuencia de nucledtidos
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Ejemplo de un pirograma.

Las pruebas diagnésticas basadas en reaccion en cadena
de la polimerasa a tiempo real (RT-qPCR) se han conver-
tido en el método mas utilizado en los laboratorios clinicos
para la deteccion de mutaciones en tejido tumoral. Se trata
de una técnica mas rapida (<8h) y con sensibilidad supe-
rior a la secuenciacion de Sanger de hasta un 97,5%3437:38,

La técnica in vitro se basa en el uso de un termociclador
incorporando un lector de fluorescencia (fig. 2). El obje-
tivo es la deteccion mediante fluorescencia de la mutacion
presente en ADN extraido de muestras tisulares fijadas en
formalina y embebidas en parafina. En el caso de la muta-
cion en el protooncogén BRAF el estudio se dirige hacia
una secuencia especifica en el exon 15. El resultado nos
permite conocer la presencia o ausencia de mutacién. Se
trata, por tanto, de una técnica rapida y econémica, que
permite analizar lotes de 3 muestras sin reduccion del ren-
dimiento del reactivo y la utilizacion de dispositivos ya
presentes en el laboratorio para la deteccion de otras muta-
ciones solicitadas en la practica clinica diaria (como KRAS
en cancer de colon o EGFR en carcinoma de pulmén no
microcitico).

Actualmente se encuentran aprobados varios dispositivos
para la realizacion de RT-gPCR, siendo la plataforma Cobas®
4800 BRAF V600 Mutation Test (Roche Molecular Systems) la
mas ampliamente utilizada tras su aprobacion en 2011 por
la FDA para pacientes candidatos a tratamiento con vemu-
rafenib. La utilidad clinica del test Cobas® ha sido validada
para la identificacion de tumores portadores de la mutacion
BRAFV60E (100% de las muestras detectadas)®, mostrandose
también de utilidad para la determinacion de las mutacio-
nes BRAFY0% (70% de las muestras detectadas)®’, BRAFY600D
y BRAFV600E2 38,40 F| |imite inferior de deteccién de la muta-
cion con la plataforma Cobas® es de 4,4% alelos mutados
por 1,25ng/pl. En el caso de mutaciones como la V600K
y V600E2 se requieren porcentajes mas elevados (31% vy
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Técnica de la RT-qPCR para la deteccion de mutaciones en BRAF V600. A. Estudio de ADN tumoral sin mutacion BRAFV600E
mostrando como la union con la sonda no mutada (sonda WT) emite una fluorescencia Unica que es interpretada como «NO MUTADO».
B. Estudio de ADN tumoral con mutacion BRAFV600E mostrando como la union con ambas sondas emite 2 tipos de fluorescencia que

son interpretadas como «<MUTADO».
Fuente: adaptado de Curry et al.*.
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68% respectivamente)®. Los errores objetivados con esta
técnica frecuentemente se deben al pigmento melanico,
considerado un inhibidor de la PCR.

Yancovitz et al.?' determinaron la presencia de la
mutacion BRAFV9E con esta técnica en 112 muestras de
melanoma hallando una positividad en el 75,9% (66,7% pri-
marios y 77,7% metastasis) frente a la obtenida mediante
secuenciacion convencional en las mismas muestras del
32,1% de los casos (38,9% primarios y 30,9% metastasis). En
estos casos, ademas, no hallaron ningn tumor mutado que
fuese detectado por la secuenciacion, pero no por la PCR a
tiempo real.

En el caso de las muestras citologicas obtenidas por pun-
cion algunos autores*' han mostrado también la utilidad
de este método para su estudio. Se ha hallado una con-
cordancia del 93% con respecto a la secuenciacion en 117
muestras parafinadas y citologicas, conteniendo estas ulti-
mas al menos un 50% de células tumorales.

Recientemente se ha desarrollado un anticuerpo monoclo-
nal frente a la proteina mutada BRAFY60E (VE1)42-44, Este
anticuerpo permite la deteccion de la mutacion mediante
técnicas inmunohistoquimicas en muestras parafinadas de
los tumores. La técnica ha mostrado una sensibilidad de
hasta el 100%*4“> en la deteccién de la mutacion BRAFY600E
aunque no permite detectar otras mutaciones incluyendo la
BRAFY60% | Dado que la inmunohistoquimica es una técnica
rapida y econémica utilizada rutinariamente en el laborato-
rio anatomopatoldgico hospitalario, su aplicacion se muestra
como una herramienta rapida y eficiente para la practica
clinica diaria. El problema es que se trata de un método no
aprobado por el momento por la FDA o la EMEA para la detec-
cion de la mutacion en pacientes candidatos a tratamiento
con BRAFi. Por otro lado, teniendo en cuenta que los BRAFi
se han mostrado eficaces en el tratamiento de tumores con
la mutacion BRAFY6OK | [a utilizacion de la inmunohistoqui-
mica como técnica de deteccion exclusivamente impediria
que los pacientes con dicha mutacién se beneficiasen del
tratamiento.

La llamada «biopsia liquida» es una técnica que ha sido
estudiada en otros tumores sdlidos* y estd adquiriendo
cada vez mas relevancia en melanoma. Este término abarca
tanto la deteccion en sangre periférica de células tumora-
les circulantes, como de ADN tumoral circulante (ctADN) o
de microARN circulantes”. El estudio en plasma mediante
RT-gPCR tanto de células tumorales circulantes como de
ADN tumoral circulante liberado tras la apoptosis o necro-
sis celular supone un campo prometedor en el seguimiento
de los pacientes con melanoma metastasico. Actualmente
se encuentra en validacion su utilidad no solo en la existen-
cia de discordancia mutacional con el tumor primario, sino
también en la valoracion de la respuesta a tratamientos y la
recaida tumoral.

Parece razonable, por tanto, la utilizacion combinada de
técnicas como la inmunohistoquimica con técnicas mole-
culares como la RT-gPCR o la pirosecuenciacion para la

deteccion de la mutacion BRAF en pacientes con melanoma
metastasico.

Dado que la discordancia entre el estado mutacional del
tumor primario y las metastasis ya ha sido objetivada en
otros tumores*, y esta constituye una causa de resistencia
al tratamiento, su estudio resulta esencial para pacientes
oncologicos candidatos a terapias dirigidas. En el melanoma
metastasico el estudio de otras mutaciones, como NRAS, ha
mostrado una concordancia elevada®.

Si revisamos los estudios publicados hasta la fecha sobre
concordancia mutacional de BRAF en melanoma podremos
objetivar que la mayoria de ellos han sido realizados con
un bajo tamafo muestral’®-2". Son una excepcion a ello los
publicados por Colombino et al."” y, mas recientemente, por
nuestro grupo®. Si revisamos las tasas de concordancia en
los estudios publicados podemos evidenciar que muestran
resultados dispares (tabla 1).

Colombino et al."” encuentran una baja tasa de
discordancia (15 de 165 casos), siendo las lesiones discor-
dantes un 53% tumores primarios BRAFWT con metastasis
BRAFM y un 47% tumores primarios BRAFM con metéastasis
BRAFYT,

Nuestro grupo®’, en un estudio multicéntrico con un
tamano muestral mayor que incluye 140 melanomas prima-
rios y 171 metastasis emparejadas, obtiene una tasa mayor
de concordancia. Dicha tasa es del 83,6% cuando se deter-
mina la mutacion con la plataforma Cobas” y asciende hasta
el 100% de concordancia cuando se combinan la RT-qPCR con
la secuenciacion y la inmunohistoquimica VE1.

Otros autores, con un tamano muestral menor, obtienen
también elevadas tasas de concordancia. Omholt et al.’
estudian BRAF en 71 melanomas primarios de los que en
51 casos pueden estudiarse metastasis emparejadas (aun-
que sin especificar en el estudio el tipo de metastasis). Solo
2 casos presentan discordancia, siendo tumores primarios
BRAFYT con metastasis BRAFM. En 17 casos estudian ademas
metastasis consecutivas, encontrando solo un caso discor-
dante de un paciente con primario BRAF™ que desarrollo
posteriormente una metastasis BRAF™ y otra BRAFYT. Sarou-
fim et al.’" estudian 40 muestras de tumores primarios y
metastasis emparejadas, de las cuales solo se dispone de
tejido suficiente en 33. En 6 casos obtienen resultados no
valorables con RT-qPCR, por lo que recurren a la inmunohis-
toquimica. Objetivan una concordancia en 26 casos (79%),
siendo los casos discordantes 5 tumores primarios BRAFM
con metastasis BRAFWT y 2 primarios BRAF%T con metas-
tasis BRAF™, Akslen et al.’? estudian 18 casos, de ellos en
17 obtienen resultados mostrando solo 2 casos discordan-
tes, siendo ambos casos tumores primarios BRAFYT, Busam
et al.” realizan un estudio con muestras de pacientes con
estado mutacional ya conocido por secuenciacion en las que
valoran los resultados de la tincion inmunohistoquimica VE1.
Entre los casos se encuentra un tumor primario BRAF™ en el
que se valora su correspondiente metastasis, que muestra
concordancia.

Estudios con un bajo tamano muestral evidencian en
cambio una mayor discordancia. Houben et al.’* estudian
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Concordancia de la mutacion BRAFY¢% en melanoma primario y metastasico; publicaciones previas

Linfaticas
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9
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Riveiro et al.*°

BRAFM/BRAFWT
BRAFM/BRAFWT

BRAFWT

2 (4%)

7 (19%)
3 (43%)

6 (7%)
2 (9%)

78 (93%)

20 (91%)

84
22

Colombino et al.'”

PCR+IH

2 (50%)

0

2 (50%)
1(100%)

1(33%)

4

1

3

4 (57%)

7

33
13
10

33

Saroufim et al.”’

5 (42%)
3 (60%)

7 (58%)
2 (40%)
No especificadas

12
5

Shinozaki et al."
Lin et al.Z0

BRAFM/BRAFWT

S

2 (67%)

2 (100%)

0

2

BRAFWT

2 (4%)

49 (96%)
19 (79%)

15 (88%)
10 (56%)

512

71

24

Ombholt et al.'®

BRAFM/BRAFWT

BRAFWT

5(21%)
2 (12%)

24?
172
182

Houben et al.>

17

Akslen et al.”?

BRAFM/BRAFWT

S+PCR
S+IH

8 (44%)

0

Yancovitz et al.?
Busam et al.”?

1 (100%)

1a

Se indican en primer lugar aquellos autores que especifican el tipo de metastasis y en segundo lugar aquellos que incluyen metastasis no especificadas.

Conc: concordancia; Disc: discordancia; IH: inmunohistoquimica; PCR: reaccion en cadena de la polimerasa; S: secuenciacion Sanger.

@ No especificada ubicacion de las metastasis.

NRAS y BRAF en una muestra de 24 metastasis emparejadas,
encontrando discordancia en 7 casos. En 3 casos se trata de
tumores primarios BRAFYT que presentan metastasis BRAF™
(V600E, V600R, V600K). Otros 2 casos son tumores inicial-
mente mutados (BRAFY®'E) cuyas metastasis son BRAFWT,
pero adquieren mutaciones en NRAS que no estaban pre-
sentes en el tumor primario. El resto de los casos muestran
discordancia mutacional exclusivamente en NRAS. Yancovitz
et al.?" estudian la concordancia de BRAF en 18 tumores y
sus correspondientes metastasis. De los 8 casos discordan-
tes, 6 son tumores BRAFYT con metastasis BRAFM, mientras
que 2 son tumores BRAF™ con metastasis BRAFWT. Ademas,
objetivan en 9 de los tumores primarios la presencia de
heterogeneidad en el estado mutacional de las poblaciones
celulares dentro del mismo tumor. Este fenomeno ha sido
descrito también por otros autores®>¢. Shinozaki et al.'
encuentran discordancia en 8 casos de 13 estudiados, siendo
todos los casos tumores primarios BRAFYT que presentan
metastasis BRAFM. Los autores indican que la presencia de
la mutacion podria adquirirse durante la progresion de la
enfermedad. Lin et al.?° objetivan discordancia en muestras
de 3 pacientes en los que las poblaciones celulares BRAFM en
tumores primarios inicialmente heterogéneos se seleccionan
positivamente. Una de ellas se trataba de una recurrencia
mutada en un paciente con un tumor primario originaria-
mente no portador de la mutacion. En otra de las muestras
se objetiva heterogeneidad tumoral en el tumor primario
(BRAFYT +BRAFY¢9%K) vy una predominancia de la mutacion
BRAFV60X en 7 de las 9 metastasis viscerales y subcutaneas.
Finalmente, un tercer paciente con tumor primario porta-
dor de la mutacion BRAFY9K presenta un mayor nimero de
alelos mutados en la metastasis ganglionar. Apuntan dichos
autores que incluso en melanomas acrales y mucosos pueden
hallarse pequenas subpoblaciones minoritarias con mutacion
en BRAF en el tumor primario que posteriormente predomi-
nen en las metastasis.

Son varios los estudios en los que no se dispone del tumor
primario pero si de varias metastasis de un mismo paciente
para analizar la concordancia. Un estudio interesante es el
de Sigalotti et al.”” que analiza metastasis iniciales (n=15)
y subsecuentes (n=19) de 15 pacientes. Encuentran que en
todos los casos se mantenia el estado mutacional de BRAF
(3 BRAFYT y 12 BRAFM), siendo la Gnica variacion objetivada
la adquisicion en 2 casos de un estatus homozigoto en las
metastasis subsecuentes originadas por lesiones primarias
heterozigotas. Este estudio sugiere la estabilidad del estado
mutacional del melanoma tras haber alcanzado el estado
metastasico, independientemente de la localizacién o inter-
valo de tiempo transcurrido® . Siguiendo esta linea, Saroufim
et al.”® con metastasis subsecuentes y Niessner et al.>® con
muestras de metastasis cerebrales y extracerebrales empa-
rejadas, objetivan un patron idéntico en BRAF, NRAS y KIT. En
contraposicion, Chang et al.”® analizan en su estudio 3 casos
con metastasis multiples en tejido criopreservado mediante
secuenciacion, encontrando concordancia completa en uno
de ellos, mientras que en los otros 2 casos encuentran metas-
tasis discordantes.
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Discusién

La existencia de discordancia entre tumores primarios y
sus correspondientes metastasis podria explicarse basan-
dose en una reciente teoria propuesta por Yancovitz et al.?'
segun la cual en el melanoma existen subclones de distin-
tas poblaciones dentro del mismo tumor (fig. 3), la llamada
heterogeneidad intratumoral. La presencia de estas distin-
tas poblaciones celulares, unas portadoras de la mutacion y
otras no, permitiria el desarrollo tanto de metastasis BRAF™
como BRAFWT, Del mismo modo, la presencia de heteroge-
neidad intratumoral (subclones distintos en un mismo tumor)
e intertumoral (entre lesiones primarias y sus metastasis)
podria explicar la resistencia a las terapias dirigidas y la
progresion tras una buena respuesta inicial al tratamiento
con BRAFi en algunos pacientes por seleccion clonal.

Si seleccionamos los estudios con un mayor tamano mues-
tral, podemos afirmar que la discordancia en el melanoma
cutaneo es baja o casi ausente. La existencia de mutacio-
nes distintas de V600E, asi como la utilizacion de un solo
método de determinacion de la mutacion, en ocasiones con
baja sensibilidad, podria explicar gran parte de la discordan-
cia objetivada en algunos estudios. El hecho que el estudio
con mayor numero de muestras y mayor nimero de técni-
cas de deteccion presente un 100% de concordancia apoya
la teoria de una elevada estabilidad en el estado mutacional
durante la progresion del melanoma.

En cualquier caso, aunque dicho porcentaje discordante
sea bajo, no debe despreciarse teniendo en cuenta que todos
los casos discordantes pueden tratarse de pacientes candi-
datos a beneficiarse del tratamiento con inhibidores de BRAF
(BRAFi) y la no deteccion de la mutacion supondria negarles
dicha opcidn terapéutica.

Parece por tanto logico proponer que el tejido idoneo
para el analisis de la mutacion sea el tejido metastasico
disponible mas reciente, siempre que se disponga de una
cantidad adecuada. Cuando no se disponga de acceso a dicho
tejido metastasico, la elevada concordancia de los estudios

BRAFVGOOE

BRAFV600E ///

BRAFVGOOE

Figura 3  Heterogeneidad intratumoral. Presencia de subclo-
nes portadores de la mutacion BRAFV600E en un tumor primario
mayoritariamente BRAFWT.

con mayor tamano muestral nos indica que seria correcto
el estudio del tumor primario en su lugar. Del mismo modo,
ante una progresion durante tratamiento con BRAFi deberian
analizarse las nuevas metastasis valorando la posible pro-
gresion por parte de clones no portadores de la mutacion.
La utilizacion ademas de técnicas combinadas, como la RT-
gPCRy la inmunohistoquimica, permitiria ademas aumentar
la sensibilidad en la deteccién de la mutacion.

Responsabilidades éticas

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

Confidencialidad de los datos. Los autores declaran que 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 ningln conflicto de intereses.
Bibliografia

1. Schoppmann SF, Jesch B, Zacherl J, Wrba F, Hejna M, Maresch J,
et al. HER-2 status in primary oesophageal cancer, lymph nodes
and distant metastases. Br J Surg. 2011;98:1408-13.

2. Cejas P, Lopez-Gomez M, Aguayo C, Madero R, Moreno-Rubio
J, de Castro CJ, et al. Analysis of the concordance in the EGFR
pathway status between primary tumors and related metastases
of colorectal cancer patients: Implications for cancer therapy.
Curr Cancer Drug Targets. 2012;12:124-31.

3. Molinari F, Martin V, Saletti P, De DS, Spitale A, Camponovo A,
et al. Differing deregulation of EGFR and downstream proteins
in primary colorectal cancer and related metastatic sites may
be clinically relevant. Br J Cancer. 2009;100:1087-94.

4. Artale S, Sartore-Bianchi A, Veronese SM, Gambi V, Sarnataro
CS, Gambacorta M, et al. Mutations of KRAS and BRAF in primary
and matched metastatic sites of colorectal cancer. J Clin Oncol.
2008;26:4217-9.

5. Baldus SE, Schaefer KL, Engers R, Hartleb D, Stoecklein NH,
Gabbert HE. Prevalence and heterogeneity of KRAS, BRAF,
and PIK3CA mutations in primary colorectal adenocarcino-
mas and their corresponding metastases. Clin Cancer Res.
2010;16:790-9.

6. Cejas P, Lopez-Gomez M, Aguayo C, Madero R, de Castro CJ,
Belda-Iniesta C, et al. KRAS mutations in primary colorectal
cancer tumors and related metastases: A potential role in pre-
diction of lung metastasis. PLoS One. 2009;4:e8199.

7. Baas JM, Krens LL, Guchelaar HJ, Morreau H, Gelderblom H.
Concordance of predictive markers for EGFR inhibitors in pri-
mary tumors and metastases in colorectal cancer: A review.
Oncologist. 2011;16:1239-49.

8. Watanabe T, Kobunai T, Yamamoto Y, Matsuda K, Ishihara S,
Nozawa K, et al. Heterogeneity of KRAS status may explain the
subset of discordant KRAS status between primary and metas-
tatic colorectal cancer. Dis Colon Rectum. 2011;54:1170-8.

9. Knijn N, Mekenkamp LJ, Klomp M, Vink-Borger ME, Tol J,
Teerenstra S, et al. KRAS mutation analysis: A comparison bet-


http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0300
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0300
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0300
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0300
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0300
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0300
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0300
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0300
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0300
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0300
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0300
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0300
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0300
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0300
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0300
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0300
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0300
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0300
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0300
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0300
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0300
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0300
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0300
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0300
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0300
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0300
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0300
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0300
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0300
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0300
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0300
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0300
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0300
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0300
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0300
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0300
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0300
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0305
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0310
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0315
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0315
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0315
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0315
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0315
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0315
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0315
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0315
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0315
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0315
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0315
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0315
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0315
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0315
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0315
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0315
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0315
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0315
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0315
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0315
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0315
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0315
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0315
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0315
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0315
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0315
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0315
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0315
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0315
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0315
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0315
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0315
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0315
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0315
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0315
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0315
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0315
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0315
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0315
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0320
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0320
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0320
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0320
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0320
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0320
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0320
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0320
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0320
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0320
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0320
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0320
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0320
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0320
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0320
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0320
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0320
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0320
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0320
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0320
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0320
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0320
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0320
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0320
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0320
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0320
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0320
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0320
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0320
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0320
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0320
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0320
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0320
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0320
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0320
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0320
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0320
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0320
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0320
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0320
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0320
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0325
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0325
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0325
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0325
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0325
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0325
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0325
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0325
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0325
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0325
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0325
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0325
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0325
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0325
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0325
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0325
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0325
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0325
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0325
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0325
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0325
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0325
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0325
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0325
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0325
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0325
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0325
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0325
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0325
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0325
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0325
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0325
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0325
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0325
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0325
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0325
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0325
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0325
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0330
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0330
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0330
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0330
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0330
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0330
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0330
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0330
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0330
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0330
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0330
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0330
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0330
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0330
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0330
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0330
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0330
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0330
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0330
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0330
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0330
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0330
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0330
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0330
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0330
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0330
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0330
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0330
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0330
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0330
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0330
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0330
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0330
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0330
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0330
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0335
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340

900

E. Godoy-Gijon et al.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

ween primary tumours and matched liver metastases in 305
colorectal cancer patients. Br J Cancer. 2011;104:1020-6.
Etienne-Grimaldi MC, Formento JL, Francoual M, Francois E,
Formento P, Renee N, et al. K-Ras mutations and treatment
outcome in colorectal cancer patients receiving exclusive fluo-
ropyrimidine therapy. Clin Cancer Res. 2008;14:4830-5.
Loupakis F, Pollina L, Stasi |, Ruzzo A, Scartozzi M, Santini D,
et al. PTEN expression and KRAS mutations on primary tumors
and metastases in the prediction of benefit from cetuximab plus
irinotecan for patients with metastatic colorectal cancer. J Clin
Oncol. 2009;27:2622-9.

Santini D, Loupakis F, Vincenzi B, Floriani I, Stasi |, Canestrari
E, et al. High concordance of KRAS status between primary
colorectal tumors and related metastatic sites: Implications for
clinical practice. Oncologist. 2008;13:1270-5.

Zauber P, Sabbath-Solitare M, Marotta SP, Bishop DT. Molecular
changes in the Ki-ras and APC genes in primary colorectal carci-
noma and synchronous metastases compared with the findings
in accompanying adenomas. Mol Pathol. 2003;56:137-40.

Losi L, Benhattar J, Costa J. Stability of K-ras mutations throug-
hout the natural history of human colorectal cancer. Eur J
Cancer. 1992;28A:1115-20.

Pagni F, Zannella S, Ronchi S, Garanzini C, Leone BE. HER2 status
of gastric carcinoma and corresponding lymph node metastasis.
Pathol Oncol Res. 2013;19:103-9.

Kim MJ, Lee HS, Kim JH, Kim YJ, Kwon JH, Lee JO, et al. Diffe-
rent metastatic pattern according to the KRAS mutational status
and site-specific discordance of KRAS status in patients with
colorectal cancer. BMC Cancer. 2012;12:347.

Colombino M, Capone M, Lissia A, Cossu A, Rubino C, De
Giorgi V, et al. BRAF/NRAS mutation frequencies among pri-
mary tumors and metastases in patients with melanoma. J Clin
Oncol. 2012;30:2522-9.

Ombholt K, Platz A, Kanter L, Ringborg U, Hansson J. NRAS and
BRAF mutations arise early during melanoma pathogenesis and
are preserved throughout tumor progression. Clin Cancer Res.
2003;9:6483-8.

Shinozaki M, Fujimoto A, Morton DL, Hoon DS. Incidence of BRAF
oncogene mutation and clinical relevance for primary cutaneous
melanomas. Clin Cancer Res. 2004;10:1753-7.

Lin J, Goto Y, Murata H, Sakaizawa K, Uchiyama A, Saida T,
et al. Polyclonality of BRAF mutations in primary melanoma and
the selection of mutant alleles during progression. Br J Cancer.
2011;104:464-8.

Yancovitz M, Litterman A, Yoon J, Ng E, Shapiro RL, Berman
RS, et al. Intra- and inter-tumor heterogeneity of BRAF(V600E)
mutations in primary and metastatic melanoma. PLoS One.
2012;7:€29336.

Davies H, Bignell GR, Cox C, Stephens P, Edkins S, Clegg S,
et al. Mutations of the BRAF gene in human cancer. Nature.
2002;417:949-54.

Curtin JA, Fridlyand J, Kageshita T, Patel HN, Busam KJ, Kutzner
H, et al. Distinct sets of genetic alterations in melanoma. N Engl
J Med. 2005;353:2135-47.

Brose MS, Volpe P, Feldman M, Kumar M, Rishi |, Gerrero R, et al.
BRAF and RAS mutations in human lung cancer and melanoma.
Cancer Res. 2002;62:6997-7000.

Long GV, Menzies AM, Nagrial AM, Haydu LE, Hamilton AL,
Mann GJ, et al. Prognostic and clinicopathologic associations
of oncogenic BRAF in metastatic melanoma. J Clin Oncol.
2011;29:1239-46.

Kirschner M, Helmke B, Starz H, Benner A, Thome M, Deichmann
M. Preponderance of the oncogenic V599E and V599K mutations
in the B-raf kinase domain is enhanced in melanoma lymph node
metastases. Melanoma Res. 2005;15:427-34.

Thomas NE, Edmiston SN, Alexander A, Millikan RC, Groben PA,
Hao H, et al. Number of nevi and early-life ambient UV exposure

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

1.

42.

43.

are associated with BRAF-mutant melanoma. Cancer Epidemiol
Biomarkers Prev. 2007;16:991-7.

Rubinstein JC, Sznol M, Pavlick AC, Ariyan S, Cheng E,
Bacchiocchi A, et al. Incidence of the V600K mutation among
melanoma patients with BRAF mutations, and potential thera-
peutic response to the specific BRAF inhibitor PLX4032. J Transl
Med. 2010;8:67.

Martin-Algarra S, Fernandez-Figueras MT, Lopez-Martin JA,
Santos-Briz A, Arance A, Lozano MD, et al. Guidelines for bio-
marker testing in metastatic melanoma: A National Consensus
of the Spanish Society of Pathology and the Spanish Society of
Medical Oncology. Clin Transl Oncol. 2014;16:362-73.

Curry JL, Torres-Cabala CA, Tetzlaff MT, Bowman C, Prieto VG.
Molecular platforms utilized to detect BRAF V600E mutation in
melanoma. Semin Cutan Med Surg. 2012;31:267-73.
Satyamoorthy K, Li G, Gerrero MR, Brose MS, Volpe P, Weber BL,
et al. Constitutive mitogen-activated protein kinase activation
in melanoma is mediated by both BRAF mutations and autocrine
growth factor stimulation. Cancer Res. 2003;63:756-9.
Bennett DC. How to make a melanoma: What do we know
of the primary clonal events? Pigment Cell Melanoma Res.
2008;21:27-38.

Fecher LA, Amaravadi RK, Flaherty KT. The MAPK pathway in
melanoma. Curr Opin Oncol. 2008;20:183-9.

Colomba E, Helias-Rodzewicz Z, von DA, Marin C, Terrones
N, Pechaud D, et al. Detection of BRAF p.V600E mutations in
melanomas: Comparison of four methods argues for sequential
use of immunohistochemistry and pyrosequencing. J Mol Diagn.
2013;15:94-100.

Ronaghi M, Nygren M, Lundeberg J, Nyren P. Analyses of
secondary structures in DNA by pyrosequencing. Anal Biochem.
1999;267:65-71.

Sivertsson A, Platz A, Hansson J, Lundeberg J. Pyrosequencing
as an alternative to single-strand conformation polymorphism
analysis for detection of N-ras mutations in human melanoma
metastases. Clin Chem. 2002;48:2164-70.

Ichii-Nakato N, Takata M, Takayanagi S, Takashima S, Lin J,
Murata H, et al. High frequency of BRAFV600E mutation in
acquired nevi and small congenital nevi, but low frequency of
mutation in medium-sized congenital nevi. J Invest Dermatol.
2006;126:2111-8.

Cheng S, Koch WH, Wu L. Co-development of a compa-
nion diagnostic for targeted cancer therapy. N Biotechnol.
2012;29:682-8.

Anderson S, Bloom KJ, Vallera DU, Rueschoff J, Meldrum C,
Schilling R, et al. Multisite analytic performance studies of a
real-time polymerase chain reaction assay for the detection of
BRAF V600E mutations in formalin-fixed, paraffin-embedded tis-
sue specimens of malignant melanoma. Arch Pathol Lab Med.
2012;136:1385-91.

Ascierto PA, Kirkwood JM, Grob JJ, Simeone E, Grimaldi AM,
Maio M, et al. The role of BRAF V600 mutation in melanoma.
J Transl Med. 2012;10:85.

Martin-Algarra S, Labiano T, Echeveste JI, Gomez N, Montahana
M, Aguirre M, et al. Use of Cobas 4800 BRAF mutation test for the
analysis of BRAF V600 mutations in cytological samples (CS) from
metastatic melanoma (MM). J Clin Oncol. 2012; ASCO Annual
Meeting Abstracts. Vol 30, No 15_suppl (May 20 Suppl), 2012:
8572.

Capper D, Berghoff AS, Magerle M, Ilhan A, Wohrer A, Hackl
M, et al. Immunohistochemical testing of BRAF V60OE status in
1,120 tumor tissue samples of patients with brain metastases.
Acta Neuropathol. 2012;123:223-33.

Capper D, Preusser M, Habel A, Sahm F, Ackermann U, Schindler
G, et al. Assessment of BRAF V600E mutation status by immu-
nohistochemistry with a mutation-specific monoclonal antibody.
Acta Neuropathol. 2011;122:11-9.


http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0340
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0345
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0345
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0345
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0345
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0345
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0345
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0345
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0345
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0345
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0345
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0345
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0345
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0345
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0345
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0345
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0345
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0345
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0345
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0345
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0345
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0345
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0345
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0345
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0345
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0345
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0345
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0345
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0345
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0345
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0345
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0345
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0345
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0345
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0345
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0345
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0345
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0345
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0345
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0345
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0345
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0350
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0355
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0355
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0355
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0355
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0355
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0355
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0355
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0355
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0355
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0355
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0355
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0355
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0355
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0355
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0355
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0355
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0355
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0355
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0355
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0355
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0355
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0355
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0355
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0355
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0355
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0355
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0355
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0355
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0355
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0355
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0355
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0355
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0355
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0355
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0355
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0355
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0355
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0355
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0355
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0360
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0360
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0360
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0360
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0360
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0360
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0360
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0360
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0360
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0360
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0360
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0360
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0360
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0360
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0360
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0360
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0360
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0360
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0360
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0360
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0360
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0360
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0360
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0360
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0360
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0360
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0360
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0360
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0360
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0360
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0360
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0360
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0360
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0360
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0360
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0360
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0360
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0360
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0360
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0360
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0360
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0360
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0360
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0365
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0365
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0365
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0365
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0365
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0365
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0365
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0365
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0365
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0365
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0365
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0365
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0365
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0365
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0365
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0365
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0365
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0365
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0365
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0365
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0365
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0365
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0365
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0365
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0365
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0365
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0365
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0365
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0365
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0370
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0370
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0370
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0370
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0370
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0370
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0370
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0370
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0370
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0370
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0370
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0370
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0370
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0370
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0370
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0370
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0370
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0370
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0370
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0370
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0370
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0370
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0370
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0370
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0370
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0370
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0370
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0370
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0370
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0370
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0370
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0370
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0370
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0375
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0375
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0375
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0375
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0375
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0375
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0375
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0375
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0375
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0375
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0375
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0375
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0375
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0375
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0375
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0375
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0375
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0375
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0375
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0375
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0375
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0375
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0375
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0375
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0375
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0375
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0375
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0375
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0375
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0375
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0375
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0375
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0375
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0375
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0375
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0375
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0375
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0375
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0375
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0375
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0375
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0375
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0375
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0375
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0380
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0380
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0380
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0380
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0380
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0380
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0380
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0380
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0380
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0380
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0380
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0380
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0380
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0380
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0380
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0380
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0380
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0380
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0380
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0380
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0380
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0380
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0380
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0380
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0380
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0380
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0380
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0380
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0380
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0380
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0380
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0380
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0380
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0380
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0380
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0380
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0380
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0380
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0385
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0385
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0385
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0385
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0385
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0385
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0385
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0385
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0385
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0385
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0385
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0385
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0385
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0385
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0385
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0385
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0385
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0385
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0385
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0385
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0385
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0385
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0385
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0385
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0385
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0385
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0385
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0385
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0385
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0385
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0385
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0385
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0385
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0385
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0390
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0390
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0390
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0390
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0390
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0390
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0390
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0390
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0390
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0390
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0390
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0390
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0390
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0390
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0390
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0390
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0390
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0390
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0390
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0390
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0390
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0390
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0390
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0390
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0390
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0390
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0390
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0390
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0390
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0395
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0395
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0395
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0395
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0395
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0395
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0395
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0395
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0395
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0395
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0395
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0395
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0395
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0395
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0395
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0395
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0395
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0395
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0395
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0395
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0395
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0395
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0395
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0395
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0395
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0395
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0395
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0395
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0395
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0395
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0395
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0395
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0395
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0395
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0395
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0395
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0395
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0395
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0395
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0395
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0395
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0400
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0400
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0400
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0400
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0400
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0400
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0400
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0400
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0400
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0400
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0400
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0400
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0400
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0400
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0400
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0400
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0400
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0400
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0400
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0400
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0400
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0400
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0400
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0400
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0400
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0400
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0400
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0400
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0400
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0400
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0400
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0405
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0405
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0405
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0405
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0405
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0405
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0405
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0405
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0405
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0405
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0405
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0405
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0405
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0405
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0405
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0405
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0405
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0405
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0405
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0405
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0405
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0405
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0405
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0405
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0405
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0405
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0405
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0405
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0405
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0405
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0410
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0410
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0410
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0410
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0410
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0410
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0410
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0410
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0410
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0410
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0410
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0410
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0410
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0410
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0410
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0410
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0410
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0410
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0410
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0410
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0410
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0410
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0410
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0410
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0410
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0410
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0410
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0410
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0410
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0410
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0410
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0410
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0410
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0415
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0415
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0415
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0415
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0415
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0415
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0415
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0415
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0415
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0415
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0415
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0415
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0415
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0415
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0415
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0415
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0415
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0415
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0415
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0415
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0415
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0415
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0415
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0415
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0415
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0415
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0415
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0415
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0415
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0415
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0415
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0415
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0415
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0415
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0415
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0420
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0420
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0420
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0420
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0420
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0420
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0420
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0420
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0420
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0420
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0420
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0420
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0420
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0420
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0420
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0420
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0420
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0420
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0420
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0420
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0420
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0420
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0420
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0420
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0420
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0420
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0420
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0420
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0420
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0420
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0420
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0420
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0420
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0420
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0425
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0425
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0425
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0425
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0425
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0425
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0425
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0425
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0425
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0425
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0425
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0425
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0425
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0425
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0425
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0425
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0425
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0425
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0425
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0425
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0425
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0425
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0425
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0425
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0425
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0425
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0425
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0425
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0425
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0425
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0425
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0425
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0425
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0425
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0425
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0425
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0425
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0425
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0425
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0425
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0425
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0425
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0430
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0430
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0430
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0430
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0430
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0430
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0430
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0430
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0430
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0430
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0430
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0430
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0430
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0430
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0430
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0430
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0430
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0430
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0430
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0430
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0430
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0430
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0430
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0430
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0430
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0430
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0430
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0430
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0430
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0430
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0430
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0430
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0430
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0430
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0430
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0430
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0430
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0430
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0430
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0435
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0435
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0435
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0435
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0435
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0435
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0435
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0435
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0435
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0435
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0435
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0435
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0435
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0435
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0435
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0435
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0435
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0435
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0435
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0435
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0435
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0435
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0435
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0435
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0435
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0435
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0435
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0435
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0435
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0435
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0435
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0435
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0435
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0435
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0435
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0435
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0435
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0435
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0435
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0435
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0435
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0435
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0435
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0440
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0445
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0445
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0445
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0445
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0445
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0445
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0445
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0445
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0445
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0445
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0445
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0445
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0445
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0445
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0445
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0445
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0445
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0445
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0445
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0445
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0445
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0445
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0445
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0445
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0445
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0445
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0445
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0445
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0445
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0445
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0445
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0445
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0445
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0450
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0450
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0450
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0450
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0450
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0450
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0450
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0450
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0450
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0450
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0450
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0450
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0450
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0450
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0450
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0450
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0450
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0450
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0450
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0450
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0450
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0450
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0450
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0450
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0450
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0450
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0450
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0450
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0450
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0450
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0450
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0450
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0450
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0450
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0450
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0450
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0450
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0450
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0450
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0450
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0450
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0450
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0450
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0455
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0455
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0455
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0455
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0455
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0455
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0455
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0455
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0455
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0455
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0455
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0455
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0455
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0455
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0455
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0455
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0455
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0455
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0455
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0455
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0455
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0455
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0455
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0455
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0455
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0455
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0455
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0460
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0460
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0460
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0460
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0460
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0460
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0460
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0460
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0460
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0460
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0460
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0460
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0460
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0460
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0460
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0460
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0460
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0460
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0460
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0460
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0465
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0465
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0465
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0465
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0465
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0465
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0465
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0465
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0465
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0465
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0465
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0465
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0465
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0465
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0465
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0465
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0465
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0465
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0465
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0465
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0465
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0465
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0465
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0465
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0465
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0465
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0465
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0465
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0465
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0465
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0465
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0465
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0465
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0465
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0465
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0465
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0465
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0465
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0465
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0465
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0465
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0465
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0465
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0465
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0470
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0470
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0470
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0470
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0470
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0470
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0470
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0470
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0470
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0470
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0470
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0470
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0470
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0470
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0470
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0470
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0470
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0470
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0470
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0470
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0470
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0470
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0470
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0470
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0470
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0475
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0475
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0475
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0475
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0475
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0475
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0475
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0475
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0475
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0475
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0475
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0475
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0475
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0475
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0475
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0475
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0475
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0475
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0475
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0475
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0475
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0475
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0475
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0475
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0475
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0475
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0475
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0475
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0475
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0475
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0475
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0475
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0475
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0480
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0485
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0485
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0485
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0485
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0485
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0485
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0485
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0485
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0485
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0485
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0485
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0485
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0485
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0485
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0485
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0485
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0485
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0485
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0485
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0485
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0485
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0485
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0485
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0485
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0485
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0485
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0490
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0495
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0495
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0495
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0495
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0495
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0495
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0495
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0495
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0495
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0495
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0495
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0495
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0495
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0495
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0495
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0495
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0495
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0495
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0495
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0495
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0495
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0495
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0495
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0495
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0495
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0495
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0495
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0495
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0495
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0505
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0505
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0505
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0505
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0505
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0505
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0505
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0505
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0505
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0505
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0505
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0505
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0505
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0505
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0505
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0505
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0505
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0505
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0505
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0505
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0505
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0505
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0505
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0505
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0505
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0505
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0505
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0505
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0505
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0505
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0505
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0505
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0505
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0505
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0505
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0505
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0505
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0505
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0510
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0510
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0510
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0510
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0510
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0510
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0510
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0510
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0510
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0510
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0510
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0510
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0510
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0510
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0510
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0510
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0510
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0510
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0510
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0510
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0510
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0510
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0510
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0510
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0510
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0510
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0510
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0510
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0510
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0510
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0510
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0510
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0510
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0510
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0510
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0510
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0510
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0510

Concordancia mutacional de BRAF entre melanoma primario cutaneo y sus metastasis

901

44,

45.

46.

47.

48.

49.

50.

51.

52.

Koperek O, Kornauth C, Capper D, Berghoff AS, Asari R,
Niederle B, et al. Imnmunohistochemical detection of the BRAF
V600E-mutated protein in papillary thyroid carcinoma. Am J
Surg Pathol. 2012;36:844-50.

Lo MC, Paterson A, Maraka J, Clark R, Goodwill J, Nobes J, et al.
A UK feasibility and validation study of the VE1 monoclonal anti-
body immunohistochemistry stain for BRAF-V600E mutations in
metastatic melanoma. Br J Cancer. 2016;115:223-7.

Francis G, Stein S. Circulating cell-free tumour DNA in the mana-
gement of cancer. Int J Mol Sci. 2015;16:14122-42.

Huang SK, Hoon DS. Liquid biopsy utility for the survei-
llance of cutaneous malignant melanoma patients. Mol Oncol.
2016;10:450-63.

Liegl B, Kepten I, Le C, Zhu M, Demetri GD, Heinrich MC,
et al. Heterogeneity of kinase inhibitor resistance mechanisms
in GIST. J Pathol. 2008;216:64-74.

Omholt K, Karsberg S, Platz A, Kanter L, Ringborg U, Hansson
J. Screening of N-ras codon 61 mutations in paired primary
and metastatic cutaneous melanomas: Mutations occur early
and persist throughout tumor progression. Clin Cancer Res.
2002;8:3468-74.

Riveiro-Falkenbach E, Villanueva CA, Garrido MC, Ruano Y,
Garcia-Martin RM, Godoy E, et al. Intra- and inter-tumoral
homogeneity of BRAF(V600E) mutations in melanoma tumors.
J Invest Dermatol. 2015;135:3078-85.

Saroufim M, Habib RH, Gerges R, Saab J, Loya A, Amr SS, et al.
Comparing BRAF mutation status in matched primary and metas-
tatic cutaneous melanomas: Implications on optimized targeted
therapy. Exp Mol Pathol. 2014;97:315-20.

Akslen LA, Angelini S, Straume O, Bachmann IM, Molven A,
Hemminki K, et al. BRAF and NRAS mutations are frequent in

53.

54.

55.

56.

57.

58.

59.

nodular melanoma but are not associated with tumor cell proli-
feration or patient survival. J Invest Dermatol. 2005;125:312-7.
Busam KJ, Hedvat C, Pulitzer M, von DA, Jungbluth AA. Immu-
nohistochemical analysis of BRAF(V600E) expression of primary
and metastatic melanoma and comparison with mutation status
and melanocyte differentiation antigens of metastatic lesions.
Am J Surg Pathol. 2013;37:413-20.

Houben R, Becker JC, Kappel A, Terheyden P, Brocker EB, Goetz
R, et al. Constitutive activation of the Ras-Raf signaling pathway
in metastatic melanoma is associated with poor prognosis. J
Carcinog. 2004;3:6.

Edlundh-Rose E, Egyhazi S, Omholt K, Mansson-Brahme E,
Platz A, Hansson J, et al. NRAS and BRAF mutations in mela-
noma tumours in relation to clinical characteristics: A study
based on mutation screening by pyrosequencing. Melanoma Res.
2006;16:471-8.

Chang DZ, Panageas KS, Osman |, Polsky D, Busam K,
Chapman PB. Clinical significance of BRAF mutations in metas-
tatic melanoma. J Transl Med. 2004;2:46.

Sigalotti L, Fratta E, Parisi G, Coral S, Maio M. Stability of BRAF
V600E mutation in metastatic melanoma: new insights for the-
rapeutic success. Br J Cancer. 2011;105:327-8.

Saroufim M, Novy M, Taraif S, Habib RH, Loya A, Rauscher B,
et al. BRAF mutational epidemiology in dysplastic nevi: does dif-
ferent solar UV radiation exposure matter? J Eur Acad Dermatol
Venereol. 2014;28:615-25.

Niessner H, Forschner A, Klumpp B, Honegger JB, Witte M,
Bornemann A, et al. Targeting hyperactivation of the AKT survi-
val pathway to overcome therapy resistance of melanoma brain
metastases. Cancer Med. 2013;2:76-85.


http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0515
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0515
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0515
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0515
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0515
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0515
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0515
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0515
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0515
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0515
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0515
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0515
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0515
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0515
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0515
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0515
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0515
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0515
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0515
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0515
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0515
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0515
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0515
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0515
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0515
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0515
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0515
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0515
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0515
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0515
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0515
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0515
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0515
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0515
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0515
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0515
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0515
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0520
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0520
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0520
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0520
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0520
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0520
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0520
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0520
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0520
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0520
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0520
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0520
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0520
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0520
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0520
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0520
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0520
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0520
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0520
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0520
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0520
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0520
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0520
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0520
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0520
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0520
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0520
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0520
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0520
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0520
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0520
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0520
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0520
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0520
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0520
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0520
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0520
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0520
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0520
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0520
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0520
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0520
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0520
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0520
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0525
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0525
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0525
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0525
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0525
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0525
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0525
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0525
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0525
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0525
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0525
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0525
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0525
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0525
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0525
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0525
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0525
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0525
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0525
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0525
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0525
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0525
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0525
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0525
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0530
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0530
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0530
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0530
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0530
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0530
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0530
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0530
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0530
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0530
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0530
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0530
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0530
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0530
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0530
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0530
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0530
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0530
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0530
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0530
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0530
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0530
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0530
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0535
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0535
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0535
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0535
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0535
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0535
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0535
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0535
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0535
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0535
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0535
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0535
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0535
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0535
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0535
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0535
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0535
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0535
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0535
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0535
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0535
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0535
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0535
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0535
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0535
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0535
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0535
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0535
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0535
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0535
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0535
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0535
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0540
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0540
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0540
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0540
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0540
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0540
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0540
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0540
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0540
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0540
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0540
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0540
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0540
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0540
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0540
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0540
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0540
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0540
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0540
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0540
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0540
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0540
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0540
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0540
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0540
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0540
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0540
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0540
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0540
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0540
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0540
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0540
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0540
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0540
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0540
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0540
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0540
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0540
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0540
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0540
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0540
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0540
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0545
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0545
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0545
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0545
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0545
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0545
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0545
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0545
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0545
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0545
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0545
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0545
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0545
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0545
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0545
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0545
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0545
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0545
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0545
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0545
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0545
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0545
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0545
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0545
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0545
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0545
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0545
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0545
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0545
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0545
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0545
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0545
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0545
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0545
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0545
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0550
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0550
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0550
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0550
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0550
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0550
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0550
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0550
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0550
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0550
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0550
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0550
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0550
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0550
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0550
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0550
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0550
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0550
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0550
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0550
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0550
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0550
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0550
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0550
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0550
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0550
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0550
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0550
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0550
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0550
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0550
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0550
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0550
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0550
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0550
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0550
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0550
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0550
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0550
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0550
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0550
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0555
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0555
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0555
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0555
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0555
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0555
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0555
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0555
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0555
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0555
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0555
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0555
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0555
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0555
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0555
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0555
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0555
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0555
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0555
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0555
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0555
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0555
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0555
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0555
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0555
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0555
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0555
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0555
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0555
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0555
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0555
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0555
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0555
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0555
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0555
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0555
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0555
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0555
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0555
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0555
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0555
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0555
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0555
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0560
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0560
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0560
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0560
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0560
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0560
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0560
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0560
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0560
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0560
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0560
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0560
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0560
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0560
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0560
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0560
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0560
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0560
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0560
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0560
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0560
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0560
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0560
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0560
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0560
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0560
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0560
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0560
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0560
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0560
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0560
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0560
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0560
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0560
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0560
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0560
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0560
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0560
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0560
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0560
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0560
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0560
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0560
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0565
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0565
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0565
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0565
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0565
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0565
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0565
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0565
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0565
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0565
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0565
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0565
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0565
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0565
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0565
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0565
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0565
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0565
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0565
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0565
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0565
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0565
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0565
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0565
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0565
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0565
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0565
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0565
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0565
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0565
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0565
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0565
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0565
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0565
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0570
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0570
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0570
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0570
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0570
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0570
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0570
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0570
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0570
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0570
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0570
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0570
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0570
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0570
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0570
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0570
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0570
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0570
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0570
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0570
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0570
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0570
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0570
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0570
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0570
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0570
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0570
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0570
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0570
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0570
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0570
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0570
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0570
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0570
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0570
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0570
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0570
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0570
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0570
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0570
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0570
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0570
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0570
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0570
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0575
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0575
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0575
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0575
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0575
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0575
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0575
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0575
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0575
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0575
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0575
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0575
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0575
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0575
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0575
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0575
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0575
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0575
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0575
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0575
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0575
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0575
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0575
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0575
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0575
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0575
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0575
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0575
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0580
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0580
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0580
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0580
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0580
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0580
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0580
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0580
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0580
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0580
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0580
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0580
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0580
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0580
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0580
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0580
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0580
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0580
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0580
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0580
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0580
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0580
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0580
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0580
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0580
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0580
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0580
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0580
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0580
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0580
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0580
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0580
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0580
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0580
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0585
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0585
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0585
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0585
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0585
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0585
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0585
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0585
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0585
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0585
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0585
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0585
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0585
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0585
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0585
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0585
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0585
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0585
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0585
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0585
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0585
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0585
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0585
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0585
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0585
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0585
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0585
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0585
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0585
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0585
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0585
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0585
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0585
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0585
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0585
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0585
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0585
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0585
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0585
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0585
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0590
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0590
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0590
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0590
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0590
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0590
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0590
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0590
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0590
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0590
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0590
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0590
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0590
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0590
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0590
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0590
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0590
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0590
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0590
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0590
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0590
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0590
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0590
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0590
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0590
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0590
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0590
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0590
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0590
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0590
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0590
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0590
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0590
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0590
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0590
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0590
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0590
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0590
http://refhub.elsevier.com/S0001-7310(17)30277-6/sbref0590

	Concordancia mutacional de BRAF entre melanoma primario cutáneo y sus correspondientes metástasis. Revisión de la evidenci...
	Introducción
	La mutación BRAF en melanoma
	Métodos de detección de las mutaciones en BRAF
	Secuenciación
	Reacción en cadena de la polimerasa a tiempo real
	Anticuerpo monoclonal VE1
	Biopsia líquida

	Concordancia mutacional de BRAF entre el tumor primario y las metástasis
	Concordancia en metástasis subsecuentes

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

	Conflicto de intereses
	Bibliografía


