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contaminacion atmosférica
como factor de riesgo de ictus

en las guias de practica clinica

para las enfermedades
cerebrovasculares: revision de

la literatura

Recognition of air pollution as a risk factor for
stroke in clinical practice guidelines: a
literature review

Sr. Director:

Las enfermedades cardio- y cerebrovasculares suponen la
primera causa de muerte en nuestro entorno. En el caso del
ictus, es la primera causa de discapacidad y la segunda causa
de muerte en adultos. Ademas, mas del 90% de la carga de
la enfermedad es atribuida a factores de riesgo prevenibles
y modificables, entre los que se incluye la exposicion (tanto
a corto como a largo plazo) a contaminacion atmosférica'—>.
En las Ultimas décadas, numerosos estudios epidemioldgicos
han demostrado la relacion de la contaminacion atmosférica
con el riesgo de enfermedades vasculares, incluido el ictus,
lo que ha llevado a que hoy en dia sea reconocida como un
factor de riesgo bien establecido para enfermedad vascular
por la comunidad cientifica*”. Se desconoce, no obstante,
si esta evidencia ha sido trasladada a las guias de prac-
tica clinica para la atencion y prevencion de la enfermedad

vascular. Por otra parte, es de especial interés el conocer
cuales son las recomendaciones dirigidas a los clinicos para
la reduccion de su riesgo atribuible.

Nuestro objetivo es analizar: 1) si las guias clinicas de
prevencion del ictus incluyen la contaminacion atmosférica
como factor de riesgo, 2) comparar los resultados con las
guias clinicas de prevencion de enfermedad cardiovascular
y 3) analizar qué recomendaciones o intervenciones se les
ofrece a los clinicos para su abordaje.

Métodos

Revisamos la base de datos bibliografica PubMed y las webs
oficiales de sociedades cientificas para obtener las guias
clinicas de 6 organizaciones internacionales europeas y ame-
ricanas de referencia en el area a tratar: la European Stroke
Organisation (ESO), \a European Society of Cardiology (ESC),
la American Stroke Association, la American Heart Asso-
ciation (AHA), la Sociedad Espafiola de Cardiologia y la
Sociedad Espanola de Neurologia.

Los criterios de inclusion para la revision de las guias
de practica clinica eran los siguientes (fig. 1): a) guias de
prevencion primaria y secundaria del ictus (isquémico y
hemorragico), insuficiencia cardiaca y sindrome coronario,
b) y guias de manejo agudo de la enfermedad, si estas
incluian un apartado sobre el manejo de los factores de
riesgo. El periodo de analisis para la revision se limitd de
enero de 2004 (fecha en la que se reconoce por primera
vez la contaminacion atmosférica como factor de riesgo por
parte de una sociedad cientifica®) hasta diciembre de 2019.

480


https://doi.org/
http://www.elsevier.es/neurologia
http://crossmark.crossref.org/dialog/?doi=10.1016/j.nrl.2020.07.021&domain=pdf
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0150
mailto:sara.rodrigor@gmail.com
https://doi.org/10.1016/j.nrl.2020.07.021
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.2020.06.017&domain=pdf
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0050
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30254-1/sbref0085
mailto:gemmasese@gmail.com
https://doi.org/10.1016/j.nrl.2020.06.017
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.2020.08.006&domain=pdf
dx.doi.org/10.1016/j.nrl.2020.04.023
dx.doi.org/10.1016/j.clineuro.2004.09.015
dx.doi.org/10.1016/j.regg.2016.05.003
dx.doi.org/10.1227/00006123-199301000-00017
dx.doi.org/10.1016/j.medcli.2015.01.006
mailto:miguel.gelabert@usc.es
https://doi.org/10.1016/j.nrl.2020.08.006
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.2020.08.005&domain=pdf
dx.doi.org/10.1001/archinte.162.6.693
dx.doi.org/10.1001/archinte.162.6.701
dx.doi.org/10.1016/j.ijid.2009.11.010
dx.doi.org/10.1007/s10654-004-0108-2
dx.doi.org/10.1007/s10654-004-0108-2
dx.doi.org/10.7205/milmed-d-03-7108
dx.doi.org/10.1016/j.pediatrneurol.2007.09.004
dx.doi.org/10.1016/j.pediatrneurol.2007.09.004
dx.doi.org/10.3201/eid2408.180249
dx.doi.org/10.1016/j.jocn.2013.05.021
dx.doi.org/10.1016/j.jocn.2013.05.021
dx.doi.org/10.1128/CMR.00045-16
mailto:cromerosanchez@sescam.jccm.es
https://doi.org/10.1016/j.nrl.2020.08.005
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.2020.08.004&domain=pdf
dx.doi.org/10.1136/jnnp.30.5.383
dx.doi.org/10.1212/01.WNL. 0000065900.62880.4F
dx.doi.org/10.1001/archneur.1975.00490440069011
dx.doi.org/10.1161/01.STR.25.7.1516
dx.doi.org/10.1093/brain/102.2.387
dx.doi.org/10.1002/ana.410150412
dx.doi.org/10.1523/JNEUROSCI. 0676-05.2005
dx.doi.org/10.1001/archneur.1974.00490330035006
dx.doi.org/10.1016/j.jns.2011.06.010
dx.doi.org/10.1152/jn.1984.51.6.1149
dx.doi.org/10.1111/j.1499-1654.2000.001637.x
mailto:eduardosanpedromurillo@gmail.com
https://doi.org/10.1016/j.nrl.2020.08.004
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.2020.08.003&domain=pdf

Neurologia 36 (2021) 472—486

Guias de practica
clinica de

6 sociedades
cientificas
(2004 — 2019)

European Stroke Organisation
European Society of Cardiology
American Stroke Association
American Heart Association
Sociedad Espafola de Cardiologia
Sociedad Espafiola de Neurologia

o secundaria

Guias de manejo agudo

Guias de prevencion primaria

Ictus
Sindrome coronario
Insuficiencia
cardiaca

¢Incluyen seccién dedicada a la prevencion o

manejo de los factores de riesgo?

.

1 European Stroke Organisation

12 European Society of Cardiology
5 American Stroke Association
11 American Heart Association

2 Sociedad Espanola de Neurologia

3 Incluyen la contaminacion
atmosférica

2 guias de sindrome coronario

1 de prevencion de enfermedad cardiovascular

Figura 1

Resultados

Un total de 31 guias de practica clinica cumplieron los crite-
rios de inclusion (7 guias sobre ictus, 15 sobre insuficiencia
cardiaca o sindrome coronario agudo y 9 sobre prevencion
de enfermedad cardiovascular).

En 3 guias de practica clinica (9%) se incluyé la conta-
minacion atmosférica como factor de riesgo (Diagnosis and
management of patients with stable ischemic heart disease,
AHA, 2012°; Cardiovascular disease prevention in clinical
practice, ESC, 2016, con la colaboracion de la European
Stroke Organization'?; Diagnosis and management of chronic
coronary sindromes, ESC, 2019'") (fig. 1).

En las guias sobre diagndstico y manejo de los sin-
dromes coronarios (AHA, 2012; ESC, 2019) se incluyeron
recomendaciones a nivel individual (evitar la exposicion
a contaminacion atmosférica y el uso de purificadores de
aire de alta eficiencia y de mascarillas faciales en zonas
altamente contaminadas). En las guias de manejo de los
sindromes coronarios crénicos (ESC, 2019) y de prevencion
de enfermedad cardiovascular (ESC, 2016) se mencionaba
la necesidad de politicas a nivel poblacional para reducir
la contaminacién atmosférica (la reduccion de impues-

Criterios de seleccion aplicados para la revision de guias clinicas y resultados.

tos a transportes eléctricos o hibridos; la construccion
de residencias y escuelas en zonas de baja polucion; y
la participacion de los clinicos en iniciativas educaciona-
les y politicas enfocadas al logro de este objetivo) (tabla
1).

Sin embargo, no se encontré mencion a la contaminacion
atmosférica como factor de riesgo ni medidas al respecto en
las guias sobre el ictus revisadas.

Discusion

En la presente revision se ha observado que la contamina-
cion atmosférica no aparece descrita como factor de riesgo
en las guias sobre el ictus. En el caso de las sociedades
de cardiologia, la han incluido en una pequefia proporcion
(3/24). Por otro lado, consideramos que no se aportan sufi-
cientes recomendaciones a los clinicos para la evaluacion del
impacto que la contaminacion puede tener en su poblacion
de referencia ni se clarifican si existen recomendaciones
especificas que puedan aportar a sus pacientes. Por otro
lado, creemos que tampoco se subraya la importancia de
la participacion de los clinicos en la promocion de politicas
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Tabla 1 Guias de practica clinica que incluyen la contaminacion atmosférica como factor de riesgo y recomendaciones aportadas

Titulo de la Guia

Sociedad cientifica

Afo de la
publicacion

Recomendacion

Grado de recomendacion
/Nivel de evidencia

ACCF/AHA/ACP/AATS/PCNA/SCAI/STS

guideline for the diagnosis and
management of patients with
stable ischemic heart disease

European Guidelines on
cardiovascular disease prevention
in clinical practice.

ESC Guidelines for the diagnosis and
management of chronic coronary
syndromes

American Heart
Association

European Society
of Cardiology

European Society
of Cardiology

2012

2016

2019

It is reasonable for patients with SIHD to avoid
exposure to increased air pollution to reduce the
risk of cardiovascular events

[...] Further efforts to reduce air pollution
should be encouraged and taken up by national
governments (e.g. through appropriate and
effective legislation). Patient organizations and
health professionals have an important role to
play in supporting education and policy initiatives
and provide a strong voice in the call for action
at the governmental level. The media can inform
the population on air quality (e.g. by apps) and
by providing smog alerts. Information on
patients’ behavior during smog is needed.
Economic incentives such as reduced taxes on
electric and hybrid cars can contribute to the
improvement of air quality. New houses and
schools can be built in areas remote from
highways and polluting industries

[...] Patients with CCS should avoid heavily
traffic-congested areas. Air purifiers with
high-efficiency particulate air (‘HEPA’) filters
reduce indoor pollution, and wearing respirator
face masks in heavily polluted areas has been
shown to be protective. Environmental noise also
increases the risk of CVD. Policies and regulations
that reduce air pollution and environmental noise
should be supported, and patients should be
advised about these risks.

lla/C?

No especificado

No especificado

@ Metodologia basada en la evidencia desarrollada por el grupo de trabajo que participa en la guia: Class lla, It is reasonable to perform procedure/administer treatment; Level of

evidence C, Recommendation in favor of treatment or procedure being useful/effective - Only diverging expert opinion, case studies, or standard of care.
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poblacionales orientadas a mitigar el riesgo atribuible a la
contaminacion atmosférica.

Desde que en el ano 2004 la AHA reconocid por primera
vez la contaminacion atmosférica como factor de riesgo para
enfermedad cardiovascular, numerosos trabajos han demos-
trado una asociacion entre la contaminacion atmosféricay el
riesgo y pronostico de la enfermedad cardiovascular y cere-
brovascular. Pese a ello, no se recoge esta informacion en
las guias para el manejo del ictus revisadas.

Tal y como la Sociedad Espafola de Neurologia ha rea-
lizado recientemente en las nuevas guias de prevencion
primaria y secundaria del ictus'?, consideramos que la incor-
poracion de la contaminacion atmosférica como factor de
riesgo deberia hacerse extensiva a futuras guias sobre la
prevencion del ictus. Consideramos, ademas, que las guias
deberian transmitir que el neurdlogo debe ejercer un rol
activo en la prevencion de este factor de riesgo, ya que, a
través de consultas a mapas de concentracion de contami-
nantes en areas de referencia asistencial y el uso de futuras
herramientas para el calculo del riesgo vascular podra reali-
zar recomendaciones individualizadas para la prevencion del
riesgo de la contaminacion atmosférica en la enfermedad
cerebrovascular'?.
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Sindrome de
Foix-Chavany-Marie secundario
a encefalitis por virus herpes
simple tipo 2

The Foix-Chavany-Marie syndrome due to
herpes symplex virus encephalitis type 2

Sr. Editor:

El sindrome de Foix-Chavany-Marie (SFCM) o sindrome
opercular anterior hace referencia a la paralisis de la

musculatura orofacial y faringea para los movimientos
voluntarios, con preservacion de los movimientos automa-
ticos y reflejos', secundario a lesiones bilaterales de la
corteza opercular anterior, si bien se han descrito casos con
afectacion unilateral o lesiones bilaterales subcorticales?.
La etiologia mas frecuente es la vascular’, pero tam-
bién puede tener un origen infeccioso, desmielinizante,
traumatico, neoplasico, epiléptico o neurodegenerativo®.
Describimos un caso secundario a encefalitis por virus herpes
simple tipo 2 (VHS-2).

Mujer de 27 afos, diestra, con antecedente de tiroiditis
autoinmune sin tratamiento, que present6 cuadro progre-
sivo de 2 dias de evolucidon de debilidad facial bilateral
superior e inferior de predominio izquierdo, asi como impo-
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