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Enfermedad de R
Creutzfeldt-Jakob familiar por ™
mutacion E200K. Correlacion

en RM, EEG, PET y

neuropatologia en una familia

E200K familial Creutzfeldt-Jakob disease.
MRI, EEG, PET and neuropathological
correlation in a family

Sr. Editor:

La enfermedad de Creutzfeldt-Jakob (ECJ) es una enferme-
dad neurodegenerativa con curso rapidamente progresivo y
pronostico infausto. Se estima que solo el 10% de los casos
son familiares (ECJf). En estos, existe una mutacion en el
gen de la proteina prionica, localizado en el cromosoma 20,
donde puede haber codificada una metionina (M) o valina
(V) en el coddn 129"2. No existen muchos casos documen-
tados de ECJf en Espafia. A continuacion se presentan dos
casos y la genealogia de una familia con la mutacion E200K
129 M/M.

Caso clinico 1

Mujer de 59 anos sin antecedentes relevantes que consulta
por deterioro cognitivo, y trastorno de la marcha de un mes
de evolucion. La paciente desarrolla mutismo acinético y
fallece 2 meses después del inicio del cuadro. Sus caracte-
risticas clinicas se exponen en la tabla 1. Una tomografia por
emision de positrones con 18-fluorodesoxiglucosa (FDG-PET)
a los 45 dias del inicio del cuadro, muestra hipometabo-
lismo en corteza parietal y estriado derecho (fig. 1A); y la
resonancia magnética (RM) muestra hiperintensidad bilate-
ral de predominio en zona insular y parietal derecha en
secuencias Fluid-Attenuated Inversion Recovery (FLAIR) y
Diffusion-Weighted Imaging (DWI) (fig. 1B). A los 60 dias,
un electroencefalograma (EEG) registra descargas focales
punta onda con predominio para sagital derecho (fig.1C).
La proteina 14-3-3 en el liquido cefalorraquideo es positiva
y el estudio genético confirma la mutacién E200K 129 M/M.
En el estudio posmorten se observan cambios espongiformes
en territorio subcortical y cortical de predominio izquierdo.

El padre de la paciente falleci6 con 63 afos de un pro-
ceso neurodegenerativo rapidamente progresivo en 3 meses,
no se hizo autopsia. Previa informacion y consejo, se rea-
liza estudio genético a los familiares interesados. Dos de los
cuatro hermanos (mujeres) de la paciente y uno de los dos

Tabla 1 Caracteristicas clinicas, hallazgos semioldgicos y en las exploraciones complementarias de los casos clinicos
presentados
Caso clinico 1 Caso clinico 2
Edad de inicio (afos) 59 50
Género Mujer Mujer

Debut clinico Deterioro cognitivo

Trastorno de la marcha

Otros sintomas y signos

Deterioro cognitivo
Trastorno de la marcha

Mioclonias Si Si

Alucinaciones visuales No Si (luces rojas)

Ataxia cerebelosa No Si

Trastorno movimiento Si (distonia mano derecha, corea mano No

izquierda)

Crisis epiléptica Si Si

Alteracion del comportamiento Si Si

Insomnio No Si

Reflejos liberacion frontal Si Si

Disfagia Si Si

Afectacion via piramidal Si (hemicuerpo izquierdo > derecho) Si

Rigidez Si Si

Evolucién a mutismo acinético Si Si

Duracion de la enfermedad 2 meses 3 meses
Pruebas complementarias

RM Hiperintensidad cortical parietal y en ggbb Hiperintensidad cortical bilateral de predominio

derechos en FLAIR y DWI

Hipometabolismo parietal y ggbb derecho.

EEG Enlentecimiento actividad de fondo,
puntas y ondas agudas en trenes a 3 Hz

FDG-PET

hemisféricas derechas

14-3-3 en LCR Positiva
Estudio genético Mutacion E200K 129M/M
Necropsia Si

izquierdo y en ggbb izquierdos en FLAIR y DWI.
No realizado

Enlentecimiento actividad de fondo, elementos
agudos periodicos generalizados y focales de
predominio izquierdo

No realizada

Mutacion E200K 129M/M

Si

DWI: diffusion-weighted imaging; EEG: electroencefalograma; FDG-PET: 18-fluorodesoxiglucosa tomografia por emision de positrones;
FLAIR: fluid-attenuated inversion recovery; ggbb: ganglios de la base; LCR: liquido cefalorraquideo; RM: resonancia magnética.

399


https://doi.org/
http://www.elsevier.es/neurologia
http://crossmark.crossref.org/dialog/?doi=10.1016/j.nrl.2020.06.016&domain=pdf
dx.doi.org/10.1007/s10286-019-00611-1
dx.doi.org/10.1212/CON.0000000000000812
dx.doi.org/10.1056/NEJM200009213431204
dx.doi.org/10.1093/brain/awh605
dx.doi.org/10.1002/msj.21352
dx.doi.org/10.1001/archneurol.2009.341
dx.doi.org/10.1016/j.mayocp.2019.03.009
dx.doi.org/10.1016/j.autneu.2008.10.022
dx.doi.org/10.1007/s10286-017-0493-8
dx.doi.org/10.1001/archneurol.2011.60
dx.doi.org/10.1136/jnnp.2009.181222
mailto:idiaquez@123.cl
https://doi.org/10.1016/j.nrl.2020.06.016
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.nrl.2020.07.008&domain=pdf
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0100
dx.doi.org/10.1016/j.clineuro.2014.08.020
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0130
mailto:agustinsanchosaldana@gmail.com
https://doi.org/10.1016/j.nrl.2020.07.008
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.nrl.2020.07.020&domain=pdf
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
mailto:pablo.mayo92@gmail.com
https://doi.org/10.1016/j.nrl.2020.07.020
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.nrl.2020.07.019&domain=pdf
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0070
mailto:mimorales@sescam.jccm.es
https://doi.org/10.1016/j.nrl.2020.07.019
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.nrl.2020.07.018&domain=pdf
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0030
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0030
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0030
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0030
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0030
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0030
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0030
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0030
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0030
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0030
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0030
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0030
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0030
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0030
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0030
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0030
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0030
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0030
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0030
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0030
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0030
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0030
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0030
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0030
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0030
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0030
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0030
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0030
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0030
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0035
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0040
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0045
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30238-3/sbref0050
mailto:andresmaria@gmail.com
https://doi.org/10.1016/j.nrl.2020.07.018
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.nrl.2020.07.017&domain=pdf
dx.doi.org/10.1212/WNL.0000000000001729
dx.doi.org/10.1212/WNL.0000000000001729
dx.doi.org/10.1002/ana.21753
dx.doi.org/10.1001/archneurol.2011.154
dx.doi.org/10.3174/ajnr.A5775
dx.doi.org/10.1212/WNL.0000000000001367
dx.doi.org/10.1212/WNL.0000000000001367
dx.doi.org/10.1002/ana.25411
dx.doi.org/10.1177/1352458512441271
dx.doi.org/10.1007/s11011-017-0141-y
dx.doi.org/10.1007/s11011-017-0141-y
dx.doi.org/10.1016/j.jns.2017.10.042
dx.doi.org/10.1191/1352458505ms1236cr
mailto:nuolezhu@gmail.com
https://doi.org/10.1016/j.nrl.2020.07.017
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.nrl.2020.07.016&domain=pdf

CARTAS AL EDITOR

Figura 1

-w"“s‘f,\ e O\ m. VM

A\ Ma\".u,\ AT

Ay vr»v'/-""'“'/ ! ""ﬂ/"lv"ﬂ"-‘l'vw» *MV.\M—»W
o

B
A M‘«" \W‘ -«.—m\-ﬂ\ M v-Nv W™,

Imagenes A-C) corresponden a Caso clinico 1. A) FDG-PET: hipometabolismo insular posterior y parietal derecho. B) RM

DWI: hiperintensidad de predominio insular derecho. C) EEG vigilia (sistema 10/20): actividad lenta hemisférica bilateral y actividad
epileptiforme focal parasagital derecha. Imagenes D-F) corresponden a Caso clinico 2. D) RM FLAIR y E) RM DWI: hiperintensidad
cortical y de ganglios basales de predominio izquierdo. F) EEG vigilia (sistema 10/20): actividad theta-delta generalizada y elementos
agudos tipo onda, punta-onda lenta de presentacion periddica y predominio izquierdo.

hijos (varén) presenta la mutacion E200K 129 M/M. Uno de
los hermanos (varon) rechaza estudiarse.

Caso clinico 2

Mujer de 50 afos, portadora de la mutacion E200K 129 M/M,
hermana de la paciente anterior; presenta deterioro cogni-
tivo progresivo y trastorno de la marcha en un mes. Fallece
en estado de mutismo acinético a los 3 meses del inicio.
Las caracteristicas clinicas se resumen en la tabla 1. A los
60 dias, la RM muestra hiperintensidad cortical en cau-
dado y lenticular bilaterales con predominio hemisférico
izquierdo en FLAIR y DWI (fig. 1D-E); el EEG registra elemen-
tos agudos periodicos generalizados y focales bilaterales con
predominio hemisférico izquierdo (fig. 1F). Por deseo de los
familiares y la paciente, no se realizaron otras exploracio-
nes complementarias. En el estudio postmorten se observan
cambios espongiformes en territorio cortical y subcortical
de predominio izquierdo.

La notificacion de ECJf en Espaia es escasa y en solo 3
de los 12 casos reportados con origen genético se ha confir-
mado historia familiar>“. En 2007, Morgado-Linares et al.,
presentaban otros 3 casos de una familia con la mutacién
E200K 129 M/M> la mas frecuente en Europa®.

La RM de las dos pacientes mostro hiperintensidad cor-
tical bilateral asimétrica y en ganglios de la base en
secuencias FLAIR y DWI, hallazgos caracteristicos de la ECJ
esporadica (ECJe) y genética'. La afectacion de los gan-
glios de la base es en todo caso mas frecuente en pacientes

con la mutacion E200K, y se correlaciona con una menor
supervivencia’:®.

En ningln EEG presentado se encontraron complejos agu-
dos periddicos, caracteristicos de la ECJ, siendo variable su
incidencia en pacientes con mutacion E200K (entre el 38%
y 75%)%°. En ambas pacientes encontramos concordancia
entre el hemisferio afectado con mayor afectacion cortical
en la RMy lateralidad de los grafoelementos epileptiformes,
aspectos conocidos en pacientes con la mutacion E200K°.

El caso 1, al igual que otros casos de ECJle,
presenta concordancia topografica entre las zonas de
hipometabolismo en el FDG-PET y los hallazgos radioldgi-
cos y neuropatoldgicos'’. En este sentido, en el 51,5% de
los casos de ECJe hay concordancia entre FDG-PET y alte-
raciones corticales en RM, y entre 80-34% entre FDG-PET y
estudios posmorten'’.

Las caracteristicas clinicas de las dos pacientes son simi-
lares a las descritas en otros casos con la misma mutacion,
asi como en el subtipo mas frecuente de ECJe (MM1). La
diferenciacion clinica entre ECJe y ECJf es dificil. Las prue-
bas complementarias ayudan a caracterizar la enfermedad,
y a diferenciar formas esporadicas de familiares. Se reco-
mienda realizar siempre que sea posible, estudio genético
al paciente y sus familiares para evitar catalogar casos fami-
liares como esporadicos.

Como conclusion, se presentan dos casos de una misma
familia con ECJf con la mutacion E200K 129M/M, y al
menos dos generaciones afectas. Se expone la correla-
cion topografica entre los hallazgos en FDG-PET, RM, EEG
y neuropatologia en uno de los casos; y entre RM, EEG y
neuropatologia en el otro.
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