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Tratamiento con
inmunoglobulinas intravenosas
del penfigoide gestacional
refractario al tratamiento
convencional

Intravenous Immunoglobulin Therapy
for Gestational Pemphigoid Refractory
to Conventional Treatment

Sr. Director:

El penfigoide gestacional (PG) es una enfermedad ampollosa
autoinmune rara que afecta a mujeres durante la gestacion
y se caracteriza por la aparicion de placas, papulas eritema-
tosas y/o ampollas muy pruriginosas que suelen comenzar en
la zona periumbilical’.

El PG se presenta en el segundo o tercer trimestre del
embarazo o en el puerperio, y puede ocasionar compli-
caciones fetales como bajo peso, malformaciones o parto
pretérmino’?.

Se debe realizar el diagnostico diferencial con otras
dermatosis del embarazo, para lo cual la biopsia para
realizar estudios histolégicos convencionales es de poca
utilidad. El diagnodstico se debe de realizar por técnicas
de inmunofluorescencia directa o mediante técnicas de
inmunofluorescencia indirecta o de deteccion antigénica,
principalmente por ELISA (pero también se puede utilizar
inmunoblot o inmunoprecipitacién)’.

Su tratamiento es complicado debido al limitado nimero
de estudios de seguridad en gestantes. La mayoria de los
corticoides sistémicos se consideran seguros, a pesar de
haberse descrito efectos teratogénicos (anomalias orofacia-
les), riesgo de aborto y muerte fetal anteparto®“.

Aunque la mayoria de casos responden adecuadamente a
los corticoides sistémicos, en algunos se necesitan terapias
adyuvantes para disminuir la sintomatologia, la dosis y el
tiempo de administracion de la corticoterapia.

A continuacion se describen 4 casos refractarios a trata-
miento con corticoides, que requirieron administracion de
inmunoglobulinas intravenosas (IglV).

Caso 1

Una mujer de 44 aiios con gestacion gemelar comenzé en la
semana 16 del embarazo con unas placas eritematosas pruri-
ginosas en el abdomen y en ambas extremidades inferiores,
que progresaron a los antebrazos y al tronco. Se realiz6 una
biopsia e inmunofluorescencia directa (IFD), que confirmoé el
diagnostico de PG (fig. 1).

El tratamiento inicial comenzd con prednisona 20 mg/dia
via oral, con posterior aumento a 30 mg/dia. No se objetivd
mejoria, por lo que se decidié en comité multidisciplinar
utilizar ciclos mensuales con IglV a una dosis de 1g/kg/dia
durante 2 dias consecutivos, siguiendo el protocolo de nues-
tro centro.

Tras la primera dosis las lesiones mejoraron notable-
mente, por lo que se pudo disminuir la dosis de prednisona
progresivamente hasta 10 mg diarios. Se administraron 4

Fig. 1 Con el microscopio de inmunofluorescencia directa se
observa un depésito lineal de IgG a lo largo de la union dermoe-
pidérmica.

Fig. 2 Placas eritematosas muy pruriginosas en el abdomen.

ciclos, observandose una remision completa en la semana
34. Se realiz6 una cesarea por presentacion podalica del
primer gemelo en la semana 36.

El puerperio transcurri6 sin incidencias, pudiendo reti-
rarse la corticoterapia un mes posparto (fig. 2).

Caso 2

Una mujer de 42 afos comenz6 en la semana 24 con unas
lesiones ampollosas muy pruriginosas en el abdomen y los
miembros inferiores. La biopsia e IFD confirmaron el diag-
nostico de PG. Se instaur6 tratamiento con prednisona
30mg/dia. Las lesiones continuaron evolucionando, por lo
que se decidi6 comenzar tratamiento con ciclos mensua-
les de IglV en semana 30. Tras la primera administracion se
observo una clara mejoria, pudiéndose disminuir la dosis de
prednisona a 20 mg/dia. En semana 35 se realizo una cesa-
rea por un fracaso de la induccion (tras rotura prematura de
membranas). Tras el parto las lesiones desaparecieron, por
lo que se retird la medicacion sin incidencias (fig. 3).


https://doi.org/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ad.2019.04.016&domain=pdf
dx.doi.org/10.1111/bjd.19145
dx.doi.org/10.1016/j.jaad.2020.04.091
dx.doi.org/10.1111/phpp.12562
dx.doi.org/10.1016/j.jaad.2020.03.085
dx.doi.org/10.1016/j.jaad.2020.03.085
mailto:aguilisha@hotmail.com
https://doi.org/10.1016/j.ad.2020.07.001
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.2019.04.016&domain=pdf
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0030
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0030
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0030
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0030
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0030
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0030
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0030
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0030
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0030
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0030
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0030
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0030
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0030
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0030
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0030
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0030
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0030
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0030
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0030
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0030
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0030
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0030
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0030
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0030
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0030
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0030
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0030
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0030
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0030
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0030
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0030
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0030
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0030
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0030
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0030
dx.doi.org/10.1186/1750-1172-2-34
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
mailto:manojpawar624@yahoo.com
https://doi.org/10.1016/j.ad.2020.08.001
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.2019.04.016&domain=pdf
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0065
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0070
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0070
mailto:toyamade@fmu.ac.jp
https://doi.org/10.1016/j.ad.2019.02.030
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.2019.04.016&domain=pdf
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
mailto:marumazzei@hotmail.com
https://doi.org/10.1016/j.ad.2019.03.022
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.2019.04.016&domain=pdf
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0035
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0040
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0045
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0050
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0055
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
http://refhub.elsevier.com/S0001-7310(20)30236-2/sbref0060
mailto:andrea_13_3217@hotmail.com
https://doi.org/10.1016/j.ad.2019.02.031
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.2019.04.016&domain=pdf

84

CARTAS CIENTIFICO-CLINICAS

Fig. 3

Placas eritematosas pruriginosas con pequenas ampo-
llas afectando a ambos miembros inferiores.

Caso 3

Una mujer de 32 afos comenzé a presentar en la semana
28 una erupcion constituida por unas vesiculas y unas placas
eritematosas abdominales. Los hallazgos histologicos y la IFD
confirmaron el diagnostico de PG. Comenzd tratamiento con
prednisona 30 mg/dia, sin observarse mejoria, por lo que
se decidio la administracion de IglV. Tras un primer ciclo,
en la semana 30, se objetivo mejoria clinica. Debido a un
repentino aumento de peso se decidié disminuir progresiva-
mente la corticoterapia a 10 mg/dia. Se administré un nuevo
ciclo de IglV en la semana 34. Debido a la aparicion de trom-
bocitopenia gestacional se aumentd de nuevo la dosis de
prednisona a 20 mg/dia. En la semana 35 tuvo lugar el parto
de manera espontanea, sin incidencias. Tres semanas pos-
parto se produjo un rebrote de las lesiones, por lo que se
continud con corticoterapia 2 meses mas.

Caso 4

Una mujer de 40 afos presentoé en la semana 31 de embarazo
unas placas eritemato-edematosas y vesiculas distribuidas
predominantemente en el abdomen, aunque también afec-
taba al resto del tronco y las extremidades. En la biopsia
cutanea e IFD se diagnostico de PG. Se obtuvo un buen con-
trol durante la gestacion con 30mg/dia de prednisona via
oral. Se realiz6 una cesarea en la semana 37 tras fracaso
de induccion por diabetes gestacional, con un postoperato-
rio sin incidencias. En el primer mes de puerperio present6
una reagudizacion, que requirié aumentar la corticoterapia
hasta 60mg/dia, sin clara mejoria, por lo que se decidio
administrar IglV. Ante la escasa mejoria se programaron
otros 2 ciclos, se disminuyd la corticoterapia a 40 mg/dia
y se inicié metrotrexato 15 mg/semana. Tras el tercer ciclo
se pudo continuar con la pauta descendente de corticoides y
de metrotrexato hasta la completa desaparicion del cuadro
12 meses después (fig. 4).

No se encontraron efectos secundarios en ninguno de los
4 casos descritos tras la administracion de IgIV.

Los corticoides y antihistaminicos orales aparecen como
primera opcién en el tratamiento del PG°. Sin embargo,
cuando estas terapias resultan insuficientes, el abanico tera-

Fig. 4 Placas eritematoedematosas dianiformes y vesiculas
en el abdomen.

péutico se reduce debido a los efectos secundarios y al
potencial efecto embriotdxico de otras medicaciones inmu-
nosupresoras.

En este punto la terapia con IglV aparece como una
opcion segura, que ha demostrado su eficacia en otras enfer-
medades de etiologia similar, como el pénfigo vulgar o la
epidermolisis bullosa®.

Son muy pocos los casos de PG refractarios tratados
con IglV publicados en la literatura>’-"°, Hasta donde
conocemos, esta serie se trata de la mas amplia publicada
hasta ahora.
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Tratamiento de liquen escleroso L]
y atrofico vulvar con laser de

dioxido de carbono fraccionado.
Presentacion de cuatro casos

Treatment of Vulvar Lichen Sclerosus et
Atrophicus With Fractional Carbon Dioxide
Laser Therapy: A Report of 4 Cases

Sr. Director:

El liquen escleroso y atrofico (LEA) vulvar tiene un gran
impacto en la calidad de vida. Ademas, puede degenerar
en un carcinoma epidermoide’-3.

La mayoria de los pacientes se pueden controlar con tra-
tamientos de primera y segunda linea topicos. Sin embargo,
los casos recalcitrantes pueden precisar tratamientos como:
retinoides, ciclosporina o terapia fotodinamica (TFD)°.
Dichos tratamientos son crénicos y tienen una eficacia limi-
tada, con recurrencias frecuentes y mala adherencia®*.

La cirugia se considera en alteraciones estructurales®’.
El laser CO, se ha descrito principalmente en el LEA del
pene. Sin embargo, son menos los casos publicados en el
vulvar®7-2, En cuanto al modo fraccionado aparece solo de
forma aislada en la literatura’. En este sentido, los autores
publicamos el tratamiento de un LEA extragenital con laser
erbium:YAG fraccionado'.

Presentamos cuatro casos, confirmados mediante biop-
sia, de LEA vulvar de larga evolucion. Los principales
sintomas fueron: prurito, dispareunia y malestar con apa-
ricion frecuente de heridas y erosiones. Todas las pacientes
habian utilizado tratamientos previos con mal control. Cabe
destacar que una paciente habia realizado tratamiento con
laser Nd:YAG y otra con ciclosporina y TFD (tabla 1).

Las pacientes fueron tratadas con laser CO, (Lumenis®
AcuPulse) en modo fraccional profundo con los siguientes
parametros: 15-175 mJ y 10-20% densidad. Las sesiones se
realizaron a intervalos mensuales hasta alcanzar la remi-
sion, con un total de cinco a siete sesiones. Inicialmente
se realizaron bajo anestesia intralesional, pero posterior-
mente se sustituyo por anestesia topica con buen control del

dolor. El tiempo de recuperacion fue rapido y bien tolerado.
Durante dicho periodo se aconsejé el uso de antibidti-
cos topicos. No se realizd profilaxis antiviral por no tener
antecedentes de herpes genital ninguna de las pacientes.
En caso de antecedentes positivos hubiera sido precisa dicha
profilaxis. Las pacientes no realizaron ningin tratamiento de
forma concomitante.

Se observo una mejoria de los siguientes signos: eritema,
leucoderma, elasticidad cutanea, reduccion de las erosiones
y fisuras, color y textura de la piel normal (figs. 1y 2). A
nivel histologico también se pudo objetivar dicha mejoria
en la paciente 1 (fig. 3). En el resto de las pacientes no se
realizo biopsia postratamiento.

Las pacientes estuvieron muy satisfechas con el trata-
miento y lo evaluaron con una mejoria mayor del 75%. La
disminucion de los sintomas se pudo apreciar desde las pri-
meras sesiones (1-3), siendo el prurito el primer sintoma en
mejorar. La paciente 1 presentd un aumento de la elastici-
dad y mejoria de la dispareunia. Pensamos que esta paciente
requiri6 de mas sesiones porque se utilizaron parametros
mas bajos. La paciente 2 refirié una gran mejoria en la sen-
sacion de quemazon que previamente le limitaba el uso de
la ropa. En esta paciente la mejoria fue objetivada también
por su ginecélogo. Ademas, ha vuelto a tener relaciones con
penetracion que antes estaban imposibilitadas. De forma
similar la paciente 3 ha intentado tener relaciones cuando
antes le limitaba el miedo al dolor. En ella la mejoria fue
notable desde la primera sesion cuando no habia mejorado
con ninguno de los tratamientos previos. A titulo de curio-
sidad, llevaba un diario de su sintomatologia que quedd en
blanco tras las primeras sesiones. Consideramos estos resul-
tados muy significativos dado que las pacientes refirieron
previamente que la enfermedad afectaba su calidad de vida
entre 8-9 sobre 10. Durante el seguimiento las pacientes
estuvieron libres de sintomas sin requerir de mas tratamien-
tos. En tres de las pacientes se realizd con posterioridad
laser CO, fraccionado intravaginal para mejoria de la atro-
fia vaginal propia de la menopausia. En las pacientes 1y 4
se realizd una sesion de mantenimiento a los seis meses. En
la primera por persistencia de molestias en la zona de epi-
siotomia y en la cuarta por aparicion de sinequias en clitoris
en zona no tratada previamente.
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