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Melanoma y trasplante: serie de n
casos

Melanoma in Organ Transplant Recipients: A
Case Series

Sr. Director:

El melanoma maligno es una neoplasia altamente
inmunogénica’, la inmunosupresion iatrogénica podria
influir en su incidencia y prondstico. Describimos una serie
de casos retrospectiva de 12 pacientes adultos con un
diagndstico de melanoma después del trasplante de 6rgano
solido entre los afos 1996 y 2017 en el servicio de der-
matologia. Durante el periodo de estudio, se encontraban
en seguimiento mas de 1.650 pacientes trasplantados de
organo solido, entre los cuales la mayoria habian recibido un
trasplante renal. Se diagnosticaron 12 casos de melanoma,
8 varones y 4 mujeres. La mediana de edad en el trasplante
fue de 55,5 anos (intervalo: 29-73) y en el diagnodstico del
melanoma de 69 (intervalo: 45-78). La mediana de tiempo
transcurrido desde el trasplante hasta el diagnostico de
melanoma fue de 8,5 afos (intervalo: 1-22). La mayoria, 9
pacientes, recibio un trasplante renal y la localizacion mas
frecuente del melanoma fue la facial. Tres eran melanoma
in situ y entre los pacientes con melanoma invasivo, el
indice de Breslow mediano fue de 0,65mm (intervalo:
0,30-1,24). La mediana del tiempo de seguimiento fue de
6,5 anos (intervalo: 0,12-17). Solo un paciente presento una
recidiva de la enfermedad, con una infiltracién ganglionar
14 afios tras el diagnostico inicial (paciente 8). No se
observo ningln fallecimiento por melanoma, sin embargo,
el paciente 11 se encontraba al diagnéstico en estadio
avanzado y fallecio, mes y medio después del diagndstico
de melanoma, a causa de un infarto agudo de miocardio
masivo antes de iniciar el tratamiento quimioterapico.

Caracteristicas de los pacientes del estudio

El cancer cutaneo es la neoplasia mas frecuente tras el

trasplante. Respecto a la relacion entre el melanoma y el
trasplante, existen principalmente 3 escenarios a analizar:

- El primer escenario es el que hace referencia a los pacien-

tes con antecedente de melanoma. Sobre este asunto,
conviene recordar que deben ser descartados como donan-
tes, seglin el documento de consenso de la Organizacion
Nacional Espafola de Trasplantes (mayo 2006) (tabla 1).
El segundo escenario son los pacientes con un melanoma
diagnosticado antes del trasplante. Hasta la fecha, no
hay evidencia de que haya un aumento del riesgo de
recurrencia ni una mayor mortalidad en los pacientes con
una historia de melanoma previo al trasplante?™“. Arron
et al. tras revisar 68 pacientes con melanoma que pos-
teriormente recibieron un trasplante y compararlos con
141.441 pacientes con melanoma de la poblacién general,
no observaron diferencias estadisticamente significativas
en la mortalidad especifica por melanoma, por lo que con-
sideran que estos datos respaldan la practica actual de
considerar candidatos para trasplante a pacientes con un
antecedente personal de melanoma’®. Las guias respecto
a la manera de actuar para seleccionar a pacientes con
antecedentes de melanoma como receptores son escasas;
en 2016 Zwald et al.?, propusieron las recomendaciones
de actuacién que se muestran en la tabla 2.

Por ultimo, en relacion con los pacientes a los que se
les diagnostica un melanoma tras el trasplante, es cono-
cido que existe un aumento de la incidencia de melanoma
en los pacientes trasplantados. Garret et al. estudiaron
10.649 pacientes trasplantados, la tasa de incidencia de
melanoma fue de 125 por 100.000 personas/afo, lo que
contrasta con los 9 a 18 por 100.000 personas/afo de la
poblacion general. Como factores de riesgo identificaron
la edad avanzada, la raza blanca, el sexo masculino y
haber recibido un 6rgano toracico®. Ascha et al. identifica-

Paciente Trasplante Melanoma
N.° Sexo Ano de Aho Organo Ano del Localizacion indice de Recidiva Mortalidad
nacimiento diagnostico Breslow por MM
1 M 1938 2011 Rifon 2013 Facial 0,30 No No
2 F 1930 1992 Rifion 2004 Facial 0,50 No No
3 M 1941 2007 Rifion 2010 Facial 0,40 No No
4 F 1938 1998 Rifion 2012 Extremidad 1,24 No No
5 M 1953 2007 Rifon 2011 Tronco 0,60 No No
6 M 1963 2013 Rifion 2014 - 0,88 No No
7 M 1957 1986 Rifion 2007 Facial NC No No
8 M 1957 1997 Higado 2002 Tronco 0,85 Si No
9 M 1936 1992 Rifidn 2014 Facial 0,70 No No
10 F 1945 2000 Higado 2014 Tronco NC No No
11 M 1963 2014 Pulmon 2017 Extremidad —a — No
12 F 1940 2004 Rifion 2017 Facial NC No No

MM: melanoma maligno; NC: no calculable al tratarse de melanomas in situ.
@ Elindice de Breslow no estaba disponible ya que presentaba enfermedad metastasica al diagnostico (extension ganglionar y hepatica),

y no se llevod a cabo la extirpacion completa de la lesion primaria.


https://doi.org/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ad.2019.07.015&domain=pdf
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
mailto:roseta999@hotmail.com
https://doi.org/10.1016/j.ad.2019.05.015
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.ad.2019.07.015&domain=pdf
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
mailto:santigc85@gmail.com
https://doi.org/10.1016/j.ad.2019.04.020
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.ad.2019.07.015&domain=pdf
dx.doi.org/10.1016/j.ymgme.2019.01.020
dx.doi.org/10.1016/j.ymgme.2019.01.023
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
mailto:Daniel.jaramillo2@udea.edu.co
https://doi.org/10.1016/j.ad.2019.04.019
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.ad.2019.07.015&domain=pdf
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0050
dx.doi.org/10.1111/j.1524-4725.2004.30351.x
dx.doi.org/10.1159/000443378
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0070
dx.doi.org/10.5021/ad.2017.29.2.234
dx.doi.org/10.1016/j.jaad.2009.11.018
dx.doi.org/10.1016/j.jaad.2009.11.018
mailto:lournacam@gmail.com
https://doi.org/10.1016/j.ad.2019.04.017
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.ad.2019.07.015&domain=pdf
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0065
dx.doi.org/10.1111/j.1365-2230.2008.03183.x
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0075
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0080
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0085
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0090
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0095
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0095
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0095
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0095
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0095
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0095
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0095
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0095
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0095
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0095
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0095
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0095
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0095
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0095
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0095
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0095
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0095
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0095
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0095
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0095
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0095
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0095
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0095
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0095
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0095
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0095
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0095
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0095
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0095
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0095
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0095
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0095
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0095
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0095
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0095
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0095
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0095
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0095
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0100
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0100
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0100
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0100
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0100
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0100
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0100
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0100
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0100
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0100
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0100
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0100
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0100
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0100
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0100
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0100
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0100
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0100
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0100
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0100
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0100
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0100
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0100
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0100
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0100
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0100
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0100
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0100
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0100
http://refhub.elsevier.com/S0001-7310(20)30416-6/sbref0100
mailto:pfondap@gmail.com
https://doi.org/10.1016/j.ad.2019.05.014
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ad.2019.07.015&domain=pdf

CARTAS CIENTIFICO-CLINICAS

Tabla 2 Tiempos de espera recomendados antes del tras-
plante para pacientes con antecedentes de melanoma

MM (estadificacion Tiempo entre el diagndstico de
AJCC) melanoma y el trasplante

In situ No es necesaria la espera
Estadio 1A 2 afios

Estadio IB/IIA 2-5 anos

Estadio IIB/1IC 5 anos

Estadio Ill/IV No candidato a trasplante

AJCC: American Joint Committee on Cancer; MM: melanoma
maligno.
Fuente: Zwald et al.’.

ron como factores de riesgo de melanoma en los pacientes
con un trasplante renal, entre otros, el uso de sirolimus y
de ciclosporina como inmunosupresores. El tiempo medio
desde el trasplante hasta el diagndstico de melanoma fue
de 1,45 afos’, menor que en nuestra serie. El prondstico
del melanoma postrasplante parece estar determinado
por el espesor tumoral al diagndstico, siendo similar al
de la poblacion general cuando el indice de Breslow es
<1,5mm*8, Ninguno de nuestros pacientes presenté un
indice de Breslow >1,5mm. Es importante sehalar que,
aunque el cambio de la terapia inmunosupresora a inhi-
bidores del mTOR se asocia con una menor incidencia
de cancer cutaneo, el efecto antitumoral de estos agen-
tes para el melanoma solo se ha demostrado en modelos
murinos’.

Como conclusion, en nuestro estudio, no observamos una
mortalidad por melanoma en los pacientes con melanoma
postrasplante, aunque un paciente desarrollé una recidiva
de la enfermedad y otro presenté enfermedad metastasica
al diagnostico. El trabajo presente, es un estudio descrip-
tivo, retrospectivo y observacional, por lo que la presencia
de una asociacion puede ser un hecho fortuito. Con él, se
pretende hacer reflexionar sobre una circunstancia poco fre-
cuente, pero con una implicacion trascendente para la vida
del paciente, ya que el melanoma maligno puede ser un
evento que suponga un cambio en la vida, pero negar un
trasplante de 6rgano es una sentencia de muerte.
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