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Resumo

Fundamentos: A psoriase é doenca cutaneoarticular de etiologia desconhecida. Acredita-se
que seja doenca imunomediada por células T, com predominancia de células Th1 e Th17. Seme-
lhante a psoriase, a lingua geografica é doenca inflamatoria com participagao das células Th17
e apresenta relacdo com a psoriase.

Objetivo: Investigar as respostas inflamatorias e a via Th17 na psoriase e lingua geografica.
Métodos: Estudo transversal, com 46 participantes com diagnostico clinico de psoriase e lingua
geografica. Os participantes foram categorizados em: A) pacientes com psoriase vulgar; B)
pacientes com lingua geografica e psoriase vulgar; e C) pacientes com apenas lingua geografica.
Todos os pacientes foram submetidos a bidpsia de pele e oral para exame histopatologico e
analise imuno-histoquimica com anticorpos anti-IL6, anti-IL17 e anti-IL23.

Resultados: A analise histopatoldgica das lesoes revelou predominio do infiltrado inflamatoério
mononuclear. Entretanto, a intensidade moderada prevaleceu nos grupos psoriase vulgar e lin-
gua geografica e psoriase vulgar. A imunopositividade aos anticorpos apresentou um padréao de
marcacgao citoplasmatica, predominantemente basal, tanto na psoriase quanto na lingua geo-
grafica. Em relacdo a IL-6 no psoriase vulgar e lingua geografica, a marcacao foi mais intensa do
que no grupo de pacientes com apenas lingua geografica. A IL-17 apresentou uma marcacao mais
acentuada e extensa quando comparada as demais interleucinas. Na lingua geogréfica, o padrao
de imunorreatividade foi semelhante, porém menos intenso do que na marcacao cutanea. A
IL-23 apresentou imunopositividade semelhante entre a lingua geografica e a psoriase.
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Limitacbes do estudo: O tamanho da amostra.

Conclusdo: A resposta inflamatoria e a imunomarcacao com as interleucinas 6, 17 e 23 séao
semelhantes na lingua geografica e na psoriase, reforcam a associacao entre essas condicoes.

© 2019 Sociedade Brasileira de Dermatologia. Publicado por Elsevier Espaiia, S.L.U. Este € um
artigo Open Access sob uma licenca CC BY (http://creativecommons.org/licenses/by/4.0/).

Introducao

A psoriase é doenca inflamatoria cronica e imunomediada
que afeta de 1% a 3% da populagdo mundial." Embora sua
etiologia seja desconhecida, acredita-se que seja doenca
imunoldgica de base genética, caracterizada pela ativacao
imunoldgica inapropriada desencadeada por linfocitos T,
predominantemente Th1 e Th17.23 As interleucinas (IL)
17 e 23 sao responsaveis pelo desenvolvimento e pela
manutencao das células Th17, atuam na producéo de IL-22
e IL-6, que estimulam a proliferacao de queratindcitos. Os
altos niveis de ILs em lesdes de pele de pacientes com pso-
riase aumentaram o interesse pela atuacao da IL-23 e Th17
na psoriase.>*>

A psoriase apresenta expressao variavel, de acordo com
o0 componente genético e fatores ambientais, pode afe-
tar outros locais como a mucosa oral.°® A lesao oral
mais fortemente associada a psoriase é a lingua geogra-
fica (LG), caracterizada por areas irregulares de perda de
papilas filiformes, frequentemente circunscritas por uma
linha branco-amarelada.?'® Assim como a psoriase, a LG
€ uma doenca inflamatoria cronica com base genética e
imunoldgica, com envolvimento da IL-6 e IL-17 em seu
desenvolvimento.'0-"3

A ocorréncia de manifestacdes orais da psoriase é pouco
relatada na literatura e suas semelhancas clinicas, histolo-
gicas e imunogenéticas com a LG criam controvérsias sobre
a real existéncia de uma leséo oral causada pela psoriase ou
se a LG pode ser um marcador de gravidade da doenca de
pele, uma vez que essas lesoes sao mais encontradas na pso-
riase grave.®% %1% Assim, mais estudos sao necessarios para
melhor compreensao da patogénese e a associacdo entre
essas condicoes.

O objetivo deste estudo foi investigar e comparar as res-
postas inflamatorias e a via Th17 por meio da evolucao da
expressao de IL-6, IL-17 e IL-23 na psoriase e na LG.

Métodos

Estudo transversal, com 46 participantes com idade superior
a 18 anos, com diagnostico clinico de psoriase vulgar e LG.
Com base em exames dermatologicos e estomatoldgicos, os
participantes foram categorizados em trés grupos: A) PV,
composto por 11 pacientes com psoriase vulgar; B) PV-LG,
composto por 15 pacientes com LG e psoriase vulgar; e C)
NPS, composto por 20 pacientes com LG sem psoriase. Os
participantes foram excluidos se tivessem outras doencas de
pele, doencas autoimunes, doencas metabdlicas, doencas
cardiovasculares graves, infeccdes por virus da hepatite B ou

C ou HIV, uso de medicamentos imunossupressores, alergias
ou possibilidade de gravidez no momento da avaliacao.

Todos os pacientes foram submetidos a anamnese, exame
clinico e biopsia cutanea e oral com punch de 5mm para
avaliacao histopatologica e analise imuno-histoquimica com
anticorpos anti-IL6, anti-IL17 e anti-IL23. A selecdo da area
de biopsia foi baseada no exame clinico. Pacientes com
psoriase vulgar tiveram a bidpsia feita em lesdes tipicas,
que sao placas eritematosas-descamativas bem demarca-
das, com escamas prateadas. Pacientes com LG tiveram a
biopsia feita em areas com halo branco e atrofia. Apos a
remocao cirdrgica, os fragmentos de tecido foram fixados
em formaldeido tamponado com fosfato a 10% e incluidos
em blocos de parafina. Uma lamina foi corada com hemato-
xilina e eosina e preparada para analise histopatoldgica da
resposta inflamatoria.

As laminas coradas com hematoxilina e eosina foram
digitalizadas com aumento de 40 x com o uso do sistema
de ultrarresolucdo ScanScope® (Aperio Technologies, Ca,
EUA) e todas as alteracoes histolégicas foram analisadas
e descritas detalhadamente. Fez-se analise qualitativa e
quantitativa, avaliaram-se o tipo de célula predominante
(polimorfonucleares ou mononucleares) e a intensidade do
infiltrado inflamatdrio. Para a classificacdo da intensidade,
todas as laminas digitalizadas foram analisadas e aquela
com infiltrado inflamatorio mais intenso foi selecionada. Na
amplificacao de 40 x , a area mais celular foi capturada e as
células foram contadas manualmente com uma grade auxi-
liar, total de 360 células. Desse modo, o nimero total foi
dividido por trés e o infiltrado inflamatdrio da area mais
celular foi considerado como leve se abaixo de 120 células,
moderado se entre 120 e 240 células e intenso se acima de
240 células.

Posteriormente, fragmentos de tecido em blocos de para-
fina foram organizados em Tissue Macroarray (TMaA) para
feitura de imuno-histoquimica (IHQ) e posterior analise.

0 estudo foi aprovado pelo Comité de Etica em Pesquisa
(02330258000-10) e todos os participantes assinaram um
termo de consentimento.

Construcao de tecidos Macroarray (TMaA)

Para montar os blocos de TMaA, os blocos de parafina com
fragmentos de pele foram agrupados de acordo com o tipo
de psoriase. Os fragmentos retirados dos blocos parafina-
dos foram colocados em cassetes identificados e imersos em
banho de parafina liquida a 57°C. Moldes metalicos foram
preparados para receber os fragmentos identificados. Para
isso, uma fina camada de parafina liquida foi colocada em
um molde metalico para a adesao do tecido. Apds a fixacdo
dos tecidos no molde metalico, com pincas anatémicas, a
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parafina liquida foi vagarosamente inserida para a
construcdo dos blocos de parafina. Trés blocos de parafina
de TMaA foram construidos; os blocos de parafina doadora.
Para cada bloco de parafina, seccoes de 5 um foram cole-
tadas em laminas de vidro carregadas positivamente para
[HC.?0

Imuno-histoquimica

A expressao de IL-6, IL-17 e IL-23 foi demonstrada imuno-
-histoquimicamente pela técnica de imunoperoxidase. Os
anticorpos primarios usados foram: anticorpo monoclonal
de rato anti-IL6 humana (Abcam, ab9324; EUA; diluicao
1:8000), anticorpo monoclonal de rato anti-IL17 humana
(Abcam, ab79056; USA; diluicao 1:1500) e anticorpo mono-
clonal de rato anti-IL23 humana (Abcam, ab115759; EUA,
diluicdo 1:1000). Apds desparafinizacao e reidratacao, a ati-
vidade da peroxidase endogena foi bloqueada com peroxido
de hidrogénio a 3% por 30 minutos. A recuperacado antigé-
nica foi feita com tampao citrato (pH 6,0) em banho-maria
(96°C) por 40 minutos. A ligacdo proteica ndo especifica
foi bloqueada com bloqueio proteico sem soro (durante
15 minutos). As seccbes foram incubadas por 10 horas
em camara Umida a 4°C com os anticorpos primarios. As
laminas foram subsequentemente incubadas com Dako EnVi-
sion+Dual Link System-HRP (Dako, K4061; EUA) durante
30min. A visualizacdao foi feita por incubacao durante
3 minutos no sistema cromogénico liquido 3,3’diaminoben-
zidina (Dako, K3468;). As secoes foram contrastadas com a
hematoxilina de Harris. Um fragmento de amigdala foi usado
como controle positivo para anticorpo anti-IL-6, linfonodo
para anti-IL-17 e rim para anti-IL-23. Controles negativos
foram feitos por omissdo do anticorpo primario.

Andlise imuno-histoquimica

Imagens temporarias digitais de laminas de TMaA cora-
das com IHC foram obtidas em aumento de 40 x com o
scanner Aperio CS2 (Leica Biosystems, EUA). Depois disso,
as secoes foram visualizadas pelo software ImageScope™
(Leica Biosystems, EUA) com a analise subsequente de
todos os fragmentos. A expressao proteica IL-6, IL-17 e
IL-23 foi demonstrada pela marcacao citoplasmatica positiva
nos queratinocitos, células inflamatorias, células endote-
liais e fibroblastos. A analise imuno-histoquimica foi feita
de maneira qualitativa e quantitativa, considerou o padrao,
a localizacéo, intensidade e extensdo da marcacdo. Areas
inadequadas para analise, como dobras teciduais e outros
artefatos, foram excluidas.

Analise estatistica

Todos os testes estatisticos foram feitos no SPSS (Statis-
tical Package for the Social Sciences, 22.0). As variaveis
categoricas foram descritas por meio de proporcoes e as
variaveis numéricas como mediana, média, desvio-padrao
(DP) e intervalo. Para avaliar a diferenca entre duas ou mais
variaveis categoricas, foi aplicado o teste exato de Fisher. O
nivel de significancia estatistica estabelecido para todas as
analises foi de 5% (p <0,05).

Resultados

A idade dos 46 participantes incluidos neste estudo variou
entre 18 e 85 anos, com média de 52 (DP=15), mostrou-
-se uma leve preferéncia pelo sexo feminino com 27 (58%)
casos.

Considerando-se lesdes de pele de pacientes psoriasicos,
o infiltrado inflamatorio superficial foi predominantemente
mononuclear em 100% dos casos. A intensidade do infiltrado
variou entre os pacientes, foi moderada em seis (54%), leve
em trés (37%) e intensa em dois (19%). A analise compara-
tiva dos critérios histoldgicos entre LG e lesdes cutaneas
em pacientes com e sem psoriase revelou que ambas as
lesdes apresentavam infiltrado inflamatério predominante-
mente mononuclear. No entanto, a intensidade moderada
predominou em pacientes com LG e psoriase e pacientes
com psoriase exclusivamente; p=0,078 (tabela 1) (fig. 1).

A imunomarcacao dos trés anticorpos (anti-IL6, anti-1L17
e anti-IL23) apresentou padréao de coloracgao citoplasmatico
semelhante, predominaram basal e parabasal, tanto na LG
quanto na psoriase. Quando a camada basal foi significativa-
mente mais hiperplasica, a coloracao foi mais proeminente
e extensa. O infiltrado inflamatoério mononuclear mostrou o
mesmo padrao de coloracado para todos os anticorpos usados.

Em relacao a IL-6, na lesao cutanea houve imunopositivi-
dade no terco basal do epitélio, proporcional a hiperplasia
da camada basal. A coloracao epitelial foi mais forte nas
regides com hiperceratose mais intensa. A imunopositivi-
dade na derme foi observada no infiltrado inflamatério
mononuclear, principalmente nos linfocitos, assim como no
endotélio. A coloragcdo foi mais intensa na LG de pacien-
tes com psoriase do que naqueles sem psoriase. Isso pode
ser porque a primeira apresentava hiperplasia da camada
basal mais proeminente, semelhantemente ao padrao da
pele (fig. 2).

A IL-17 apresentou coloracao mais evidente e extensa
quando comparada as outras interleucinas avaliadas. Nas
lesdes de pele houve imunopositividade nos dois tercos
inferiores da epiderme, embora algumas areas apresentas-
sem extensdao a camada superficial devido a hiperplasia
intensa. O padrao de coloracao foi mais homogéneo, intenso
e extenso em todos os fragmentos quando comparado a
coloragdo anti-IL6. Na LG de pacientes com psoriase, o
padrao de imunomarcacao foi semelhante ao encontrado na
LG de pacientes nao afetados pela psoriase. No entanto, essa
coloracao foi menos intensa do que nas lesoes de pele e nao
houve diferenca significativa entre os dois padrées, como
foi encontrado para a coloracao de IL-6. Na LG de pacientes
nao psoriasicos, o padrao de imunomarcacao encon-
trado foi mais semelhante aos encontrados em lesdes de
pele (fig. 2).

A IL-23 apresentou imunopositividade basal e suprabasal
nas lesdes cutaneas, estendeu-se as camadas superfici-
ais do epitélio e mais intensa e extensa do que a IL-6.
Os neutrofilos infiltrados no epitélio (microabscessos de
Munro) também foram corados com esse anticorpo. Na
derme, houve positividade no infiltrado mononuclear e
no endotélio, semelhante aos outros anticorpos usados.
Na LG de pacientes com psoriase ou nao, o padrao de
coloracao foi o mesmo encontrado nas lesdes da psoriase,
com predominio basal e suprabasal, mais intenso e extenso
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Tabela 1  Aspectos histopatologicos das lesdes orais e cutaneas dos pacientes com lingua geografica, lingua geografica com
psoriase e apenas psoriase

Aspectos Lingua geografica sem Lingua geografica com Psoriase p?
histopatologicos psoriase, n=20 (%) psoriase, n=15 (%) n=11 (%)

Infiltrado - - - 0,514
inflamatorio

superficial

Mononuclear 19 (95%) 15 (100%) 11 (100%)

Polimorfonuclear 1 (5%) - -

Intensidade do - - - 0,078
infiltrado

inflamatorio

Leve 9 (45%) 2 (13%) 3 (27%)

Moderado 5 (25%) 11 (74%) 6 (55%)

Intenso 6 (30%) 2 (13%) 2 (18%)

@ Teste exato de Fisher.

Figura 1

Aspectos histopatoldgicos do infiltrado inflamatorio (Hematoxilina & eosina, x 40): A, Moderado infiltrado na psoriase;

B, Leve infiltrado na psoriase; C, Moderado infiltrado na lingua geografica de pacientes psoriasicos; D, Leve infiltrado na lingua

geografica.

do que a IL-6, e neutrdfilos no epitélio também corados,
porém menos intensos do que na coloracao da pele (fig. 2).

Discussao

A psoriase é doenca cutdnea e articular comum, imunolo-
gicamente mediada e desencadeada por linfocitos T, com
producao de citocinas dos tipos Th1 e Th17."* A via Th17
tem sido associada a imunopatogénese da psoriase e outras
doencas imunomediadas, como a LG." Autores sugerem
uma associacdo entre essas duas condicoes. Além da alta
prevaléncia em pacientes psoriasicos, a LG apresenta simi-
laridades clinicas, etiologicas, microscopicas e genéticas
com a psoriase.®% 1 Como alguns pacientes apresentam
LG mas nao apresentam psoriase, € dificil para alguns
autores aceitar essa condicao bucal como manifestacao da
psoriase.'®?'-2> Além disso, existem poucos estudos com

aspectos histologicos e imuno-histoquimicos da LG e sua
correlacao com a doenca de pele. Na literatura revisada,
nao houve estudos que avaliaram aspectos inflamatorios da
LG em comparacao com a psoriase.

Os achados microscopicos da psoriase sao muito caracte-
risticos, tais como: aumento regular da camada espinhosa
com espessamento das porcoes inferiores; espessamento e
inchaco das papilas; paraqueratose; auséncia de camada
granular; presenca de microabscessos de Munro; hipotrofia
suprapapilar que ocasionalmente apresentava uma pequena
pustula espongiforme; e infiltracdo de células inflamato-
rias, principalmente linfocitos T, macrofagos e neutrofilos,
na derme e na submucosa.®?*% Tais caracteristicas tam-
bém podem ser encontradas na LG.%%® Nosso estudo propde
uma analise comparativa focada na resposta inflamatoéria em
que o tipo e a intensidade do infiltrado inflamatério foram
avaliados em LG e psoriase. Ambas as condicdes apresen-
taram predominio do infiltrado inflamatorio mononuclear,
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Figura 2

Aspectos imuno-histoquimicos das interleucinas na psoriase e lingua geografica: interleucina 6 - A, Psoriase; B, Lingua

geografica em paciente psoriasico; C, Lingua geografica. Interleucina 17 - D, Psoriase; E, Lingua geografica em paciente psoriasico;
F, Lingua geografica. Interleucina 23 - G, Psoriase; H, Lingua geografica em paciente psoriasico; I, Lingua geografica.

foi prevalente a moderada intensidade na psoriase e LG
de pacientes com psoriase. O infiltrado inflamatorio tem
sido destacado na psoriase e é particularmente composto
por linfocitos T.?” Além disso, ndo encontramos estudos que
apresentassem essa analise na literatura levantada.

Femiano (2001) fez avaliacdo histolégica, comparou as
lesbes da LG em pacientes psoriasicos e nao psoriasi-
cos. O primeiro grupo apresentou analises histologicamente
compativeis com psoriase. No ultimo grupo, as mesmas
caracteristicas foram observadas em 80% dos individuos.
Assim, o autor considerou a LG uma manifestacao oral da
psoriase, mas sugere a possibilidade de ter outro tipo de
LG nao associado a psoriase.?® Embora as diferencas his-
toldgicas encontradas no presente estudo sejam discretas,
corrobora a teoria formulada por Femiano (2001) de outro
tipo de LG em pacientes nao psoriasicos.

A analise imuno-histoquimica foi direcionada a imunor-
reatividade dos anticorpos anti-IL6, anti-IL17 e anti-IL23 em
LG e psoriase. No presente estudo, essa analise evidenciou
semelhanca na distribuicao e quantidade de células imuno-
positivas na pele e nas lesdes orais, reforcou a associacao
entre elas.

Goodman et al. (2000) avaliaram a expressao de IL-6 em
tecidos psoriasicos lesionados, ndo lesionados e normais,
revelaram maior expressao na pele psoriasica lesionada do
que em areas nao lesionadas e em pele normal. Além disso,
observou-se predominancia de IL-6 nas papilas, no plexo
vascular superficial e nos queratindcitos epidérmicos.?
Grossman et al. (1989) evidenciaram imunorreatividade para
anti-IL6 em queratindcitos, células endoteliais e na maior
parte do infiltrado dérmico da psoriase em placa. Houve
marcacao citoplasmatica em todos os casos e, em alguns
casos, houve também marcacao nuclear e de membrana. Os
queratinocitos da camada basal foram mais intensamente

marcados que os da camada espinhosa.?’ Nosso estudo reve-
lou semelhangas entre os trés grupos, que apresentaram
0 mesmo padrdo de imunopositividade nas células endo-
teliais, queratindcitos e infiltrado inflamatorio dérmico,
exibiram marcacéo citoplasmatica, predominantemente na
regiao basal e camadas suprabasais. Alikhani et al. (2014)
analisaram a concentracao de TNF-« e IL-6 na saliva de paci-
entes com LG e mostraram um aumento significativo dessas
citocinas nessa lesdo. Os autores concluiram que a LG é
uma condicao inflamatdria e imunomediada, reforcaram sua
associacao com a psoriase. "'

Cerca de 15 anos atras, a expressao de IL-17 foi detectada
em fragmentos de pele de pacientes psoriasicos, enquanto
nao foi evidenciada em tecidos controles normais, sugeriu o
envolvimento de IL-17 na imunopatogénese da psoriase.*° A
IL-17 é a citocina homonima produzida pelos subgrupos Th17
de linfécitos T.#3°

Li Zhang et al. (2010) fizeram analise imuno-histoquimica
da IL-17 em 24 fragmentos de pele com psoriase, confir-
maram que essa interleucina foi significativamente maior
nesses pacientes do que em individuos saudaveis, foi corre-
lacionada a gravidade da doenca. Este estudo indica a IL-17
como uma citocina pré-inflamatéria capaz de amplificar
o desenvolvimento de inflamacdo cutanea e manter o
suporte da dermatite cronica por meio da estimulacao
de queratindcitos.>' Nosso estudo demonstrou que a IL-17
esta presente em grande nimero no infiltrado inflamatério
mononuclear, além da imunopositividade nos queratindcitos
basais e suprabasais das areas de hiperplasia epitelial e
endotélio vascular. Isso ocorre porque os queratindcitos
fazem parte do sistema imune e também das células endo-
teliais, desempenham um papel central na ativacao de vias
envolvidas na imunopatogénese da psoriase, atuam primei-
ramente como um antigeno que se apresenta aos linfocitos
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T.32-3% Aqui, o mesmo que em psoriase, a coloracdo intensa
de IL-17 na LG demonstra que essa interleucina também
esta envolvida na patogénese dessa lesdo oral. Baron (2017)
relatou um caso de LG associada a acrodermatite continua
de Hallopeau com bom resultado para o secukinumab, um
anticorpo monoclonal seletivo anti-IL17A."* Esse achado
corrobora com a teoria de que a IL-17 esta envolvida em
ambas as condicoes.

Em relacdo a IL-23, é citocina-chave envolvida na res-
posta imune protetora contra infeccées bacterianas e
fingicas, embora sua producao descontrolada também possa
promover autoimunidade inflamatéria.?*> Estudos laborato-
riais identificaram o eixo IL-23/IL-17 como via primaria de
sinalizacdo que leva a mudancas caracteristicas molecula-
res, celulares e estruturais na pele psoriasica. Na presenca
de IL-23, secretada principalmente por células dendriticas
dérmicas inflamatérias (DCs), as células Th17 aumentam
em nimero e produzem grandes quantidades de IL-17, que
impulsionam a regulacao positiva de muitos genes relaciona-
dos a psoriase produzidos pelos queratinocitos epidérmicos.
Além das CDs dérmicas, os queratindcitos epidérmicos e
os macrofagos dérmicos também produzem IL-23 e podem
contribuir para a patogénese e a manutencao das lesdes
psoriasicas. Novos resultados de pesquisas indicam que a
IL-23 é uma das citocinas mais importantes na patogé-
nese da psoriase.”* Song et al. (2016) mostraram, por
imuno-histoquimica, que as expressoes de IL-23 e IL-17
foram observadas na epiderme e area dérmica perivascular
na psoriase, sugeriram que essas interleucinas desempe-
nham um papel importante nessa doenca.*® No presente
estudo, pudemos observar uma coloracao mais intensa da
IL-17; no entanto, a IL-23 também mostrou coloracdo seme-
lhante, confirmou a ligacao entre essas duas interleucinas.
Em resposta a IL-23, essas células Th17 criam um ambi-
ente imunolégico que desencadeia a hiperproliferacao de
queratinocitos e leva ao recrutamento de outras células
imunes.” Além disso, demonstramos pela primeira vez o
envolvimento dessa interleucina em LG e a coloracdo de
neutrofilos com IL-23, principalmente nas areas de micro-
abscessos de Munro. Foi descrito que os neutrofilos na fase
inicial da lesdo psoriasica atingem a epiderme, constituem
0 microabscesso de Munro. Os neutrofilos sao conhecidos
por sua producao relevante de mediadores pré-inflamatdrios
e, uma vez que essas células expressam o receptor de
IL-17, a IL-17 pode representar um sinal importante de
autoamplificacdo autdcrina. Além disso, os neutrofilos res-
pondem a IL-23, o que leva a um aumento do nimero de
neutroéfilos IL-17 + e IL-23 +na psoriase.?

Conclusao

Nosso estudo mostra que a resposta inflamatéria e a
imunomarcacao das interleucinas 6, 17 e 23 sao frequen-
temente similares tanto na LG quanto na psoriase, reforca
a possibilidade de haver um tipo de LG que represente uma
manifestacao oral da psoriase. Portanto, a via Th17 parece
desempenhar um papel central na LG, independentemente
da presenca de psoriase. Mais estudos sdo necessarios para
uma melhor compreensdo do papel da via Th17 na patogé-
nese da LG.

Suporte financeiro

Coordenacéo de Aperfeicoamento de Pessoal de Nivel Supe-
rior (Capes). Fundo de Apoio a Dermatologia (FUNADERM)
da Sociedade Brasileira de Dermatologia/Brazilian Society
of Dermatology.

Contribuicao dos autores

Bruna Lavinas Sayed Picciani: Analise estatistica; aprovacao
da versao final do manuscrito; concepcao e planejamento
do estudo; elaboracao e redacao do manuscrito; obtencao,
analise e interpretacao dos dados; participacao efetiva na
orientacao da pesquisa; participacao intelectual em conduta
propedéutica e/ou terapéutica de casos estudados; revisao
critica da literatura; revisao critica do manuscrito.

Tabata Alves Domingos: Elaboracao e redacdo do manus-
crito; obtencdo, analise e interpretacao dos dados; revisao
critica do manuscrito.

Thays Teixeira-Souza: Elaboracao e redacao do manus-
crito; obtencao, analise e interpretacdo dos dados; revisao
critica da literatura; revisao critica do manuscrito.

Anna Karoline Fausto-Silva: Aprovacao da versao final do
manuscrito; elaboracao e redacao do manuscrito; obtencao,
analise e interpretagao dos dados; revisao critica da litera-
tura; revisao critica do manuscrito.

Eliane Pedra Dias: Aprovacao da versao final do manus-
crito; concepcao e planejamento do estudo; obtencao,
analise e interpretacao dos dados; revisédo critica do manus-
crito.

Sueli Carneiro: Aprovacao da versao final do manuscrito;
concep¢ao e planejamento do estudo; elaboracao e redacao
do manuscrito; obtencao, analise e interpretacao dos dados;
participacao efetiva na orientacao da pesquisa; revisao cri-
tica da literatura; revisao critica do manuscrito.

Conflitos de interesse
Nenhum.
Agradecimentos

Os autores querem agradecer as agéncias CAPES e FUNA-
DERM - Sociedade Brasileira de Dermatologia pelo apoio
financeiro.

Referéncias

1. Eberle FC, Briick J, Holstein J, Hirahara K, Ghoreschi K. Recent
advances in understanding psoriasis. F1000Res. 2016:5, pii:
F1000.

2. Chiricozzi A, Romanelli P, Volpe E, Borsellino G, Romanelli M.
Scanning the Immunopathogenesis of Psoriasis. Int J Mol Sci.
2018:19, pii: E179.

3. Harden JL, Krueger JG, Bowcock AM. The immunogene-
tics of Psoriasis: A comprehensive review. J Autoimmun.
2015;64:66-73.

4. Torres T, Filipe P. Interleukin-17 as a therapeutic target in pso-
riasis. Acta Med Port. 2014;27:252-8.

5. Chiricozzi A. Pathogenic role of IL-17 in psoriasis and psoriatic
arthritis. Actas Dermosifiliogr. 2014;105 Suppl 1:9-20.


http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0185
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0185
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0185
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0185
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0185
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0185
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0185
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0185
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0185
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0185
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0185
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0185
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0185
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0185
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0185
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0185
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0185
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0185
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0185
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0185
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0185
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0190
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0190
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0190
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0190
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0190
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0190
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0190
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0190
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0190
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0190
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0190
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0190
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0190
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0190
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0190
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0190
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0190
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0190
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0190
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0190
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0190
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0190
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0190
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0190
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0190
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0190
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0195
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0195
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0195
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0195
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0195
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0195
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0195
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0195
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0195
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0195
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0195
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0195
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0195
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0195
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0195
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0195
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0195
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0195
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0195
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0195
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0195
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0195
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0200
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0200
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0200
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0200
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0200
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0200
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0200
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0200
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0200
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0200
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0200
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0200
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0200
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0200
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0200
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0200
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0200
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0200
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0200
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0200
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0200
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0200
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0200
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0200
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0205
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0205
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0205
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0205
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0205
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0205
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0205
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0205
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0205
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0205
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0205
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0205
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0205
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0205
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0205
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0205
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0205
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0205
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0205
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0205
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0205
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0205

Investigacdo da via Th17 na psoriase e na lingua geografica

683

6.

20.

21.

Gonzaga HF, Chaves MD, Gonzaga LH, Picciani BL, Jorge MA, Dias
EP, et al. Environmental factors in benign migratory glossitis
and psoriasis: retrospective study of the association of emo-
tional stress and alcohol and tobacco consumption with benign
migratory glossitis and cutaneous psoriasis. J Eur Acad Dermatol
Venereol. 2015;29:533-6.

. Jorge MA, Gonzaga HFS, Tomimori J, Picciani BLS, Barbosa

CA. Prevalence and heritability of psoriasis and benign migra-
tory glossitis in one Brazilian population. An Bras Dermatol.
2017;92:816-9.

. Picciani BL, Domingos TA, Teixeira-Souza T, Santos VC, Gon-

zaga HF, Cardoso-Oliveira J, et al. Geographic tongue and
psoriasis: clinical, histopathological, immunohistochemical and
genetic correlation ? a literature review. An Bras Dermatol.
2016;91:410-21.

. Picciani B, Santos VC, Teixeira-Souza T, Izahias LM, Curty A,

Avelleira JC, et al. Investigation of the clinical features of geo-
graphic tongue: unveiling its relationship with oral psoriasis. Int
J Dermatol. 2017;56:421-7.

. Jainkittivong A, Langlais RP. Geographic tongue: clinical cha-

racteristics of 188 cases J Contemp Dent Pract. 2005;6:123-35.

. Alikhani M, Khalighinejad N, Ghalaiani P, Khaleghi MA, Askari E,

Gorsky M. Immunologic and psychologic parameters associated
with geographic tongue. Oral Surg Oral Med Oral Pathol Oral
Radiol. 2014;118:68-71.

. Guimaraes AL, Correia-Silva JF, Diniz MG, Xavier GM, Horta

MC, Gomez RS. Investigation of functional gene polymorphisms:
IL-1B. IL-6 and TNFA in benign migratory glossitis in Brazilian
individuals. J Oral Pathol Med. 2007;36:533-7.

. Baron JA. Acrodermatitis of Hallopeau and erosive oral muco-

sitis successfully treated with secukinumab. JAAD Case Rep.
2017;3:215-8.

. Picciani BL, Carneiro S, Sampaio AL, Santos BM, Santos VC,

Gonzaga HF, et al. A possible relationship of human leucocyte
antigens with psoriasis vulgaris and geographic tongue. J Eur
Acad Dermatol Venereol. 2015;29:865-74.

. Picciani BL, Souza TT, Santos VC, Domingos TA, Carneiro S, Avel-

leira JC, et al. Geographic tongue and fissured tongue in 348
patients with psoriasis: correlation with disease severity. Sci-
entificWorldJournal. 2015;2015:564326.

. Abe M, Sogabe Y, Syuto T, Ishibuchi H, Yokoyama Y, Ishikawa O.

Successful treatment with cyclosporin administration for per-
sistent benign migratory glossitis. J Dermatol. 2007;34:340-3.

. Fatahzadeh M, Schwartz RA. Oral Psoriasis: An Overlooked

Enigma. Dermatology. 2016;232:319-25.

. Yesudian PD, Chalmers RJ, Warren RB, Griffiths CE. In search of

oral psoriasis. Arch Dermatol Res. 2012;304:1-5.

. Talaee R, Hajheydari Z, Moghaddam AY, Moraveji SA, Ravandi BF.

Prevalence of Oral Mucosal Lesions and Their Association with
Severity of Psoriasis among Psoriatic Patients Referred To Der-
matology Clinic: A Cross-Sectional Study in Kashan/Iran. Open
Access Maced J Med Sci. 2017;5:978-82.

Dias EP, Picciani BLS, Santos VCBD, Cunha KS. A simple technique
to construct tissue macroarrays. J Clin Pathol. 2018;7:890-4.
Daneshpazhooh M, Moslehi H, Akhyani M, Etesami M. Ton-
gue lesions in psoriasis: a controlled study. BMC Dermatol.
2004;4:16.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Migliari DA, Penha SS, Marques MM, Matthews RW. Considerati-
ons on the diagnosis of oral psoriasis: a case report. Med Oral.
2004;9:300-3.

Younai FS, Phelan JA. Oral mucositis with features of psoriasis:
report of a case and review of the literature. Oral Surg Oral Med
Oral Pathol Oral Radiol Endod. 1997;84:61-7.

Ferreli C, Pinna AL, Pilloni L, Tomasini CF, Rongioletti F. Histo-
pathological aspects of psoriasis and its uncommon variants. G
Ital Dermatol Venereol. 2018;153:173-84.

Moorchung N, Khullar J, Mani N, Chatterjee M, Vasudevan B,
Tripathi T. A Study of Various Histopathological Features and
their Relevance in Pathogenesis of Psoriasis. Indian J Dermatol.
2013;58:294-8.

Femiano F. Geographic tongue (migrant glossitis) and psoriasis.
Minerva Stomatol. 2001;50:213-7.

Wolberink EA, van Erp PE, Teussink MM, van de Kerkhof PC,
Gerritsen MJ. Cellular features of psoriatic skin: imaging and
quantification using in vivo reflectance confocal microscopy.
Cytometry B Clin Cytom. 2011;80:141-9.

Goodman WA, Levine AD, Massari JV, Sugiyama H, McCor-
mick TS, Cooper KD. IL-6 signaling in psoriasis prevents
immune suppression by regulatory T cells. J Immunol. 2009;183:
3170-6.

Grossman RM, Krueger J, Yourish D, Granelli-Piperno A, Murphy
DP, May LT, et al. Interleukin 6 is expressed in high levels
in psoriatic skin and stimulates proliferation of cultured
human keratinocytes. Proc Natl Acad Sci U S A. 1989;86:
6367-71.

Teunissen MB, Koomen CW, de Waal Malefyt R, Wierenga
EA, Bos JD. Interleukin-17 and interferon-gamma synergize in
the enhancement of proinflammatory cytokine production by
human keratinocytes. J Invest Dermatol. 1998;111:645-9.
Zhang L, Yang XQ, Cheng J, Hui RS, Gao TW. Increased Th17
cells are accompanied by FoxP3(+) Treg cell accumulation
and correlated with psoriasis disease severity. Clin Immunol.
2010;135:108-17.

Lima EA, Lima MA. Reviewing concepts in the immunopathoge-
nesis of psoriasis. An Bras Dermatol. 2011;86:1151-8.

Bressan AL, Pereira D, Medeiros PM, Carneiro S, Azulay-
Abulafia L. How relevant are vascular endothelial growth factor
and intercellular adhesion molecule in the systemic capil-
lary leak syndrome of psoriasis? An Bras Dermatol. 2017;92:
826-9.

Bressan AL, Picciani BLS, Azulay-Abulafia L, Fausto-Silva AK,
Almeida PN, Cunha KSG, et al. Evaluation of ICAM-1 expres-
sion and vascular changes in the skin of patients with
plaque, pustular, and erythrodermic psoriasis. Int J Dermatol.
2018;57:209-16.

Fotiadou C, Lazaridou E, Sotiriou E, loannides D. Targeting IL-
23 in psoriasis: current perspectives. Psoriasis (Auckl). 2018;8:
1-5.

Song HS, Kim SJ, Park Tl, Jang YH, Lee ES. Immunohistochemi-
cal Comparison of IL-36 and the IL-23/Th17 Axis of Generalized
Pustular Psoriasis and Acute Generalized Exanthematous Pustu-
losis. Ann Dermatol. 2016;28:451-6.


http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0210
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0215
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0215
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0215
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0215
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0215
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0215
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0215
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0215
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0215
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0215
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0215
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0215
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0215
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0215
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0215
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0215
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0215
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0215
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0215
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0215
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0215
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0215
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0215
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0215
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0215
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0215
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0215
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0215
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0215
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0215
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0215
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0215
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0215
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0215
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0215
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0220
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0220
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0220
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0220
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0220
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0220
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0220
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0220
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0220
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0220
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0220
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0220
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0220
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0220
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0220
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0220
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0220
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0220
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0220
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0220
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0220
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0220
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0220
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0220
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0220
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0220
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0220
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0220
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0220
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0220
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0220
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0220
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0220
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0220
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0220
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0220
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0220
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0220
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0220
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0220
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0220
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0220
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0220
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0225
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0225
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0225
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0225
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0225
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0225
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0225
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0225
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0225
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0225
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0225
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0225
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0225
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0225
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0225
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0225
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0225
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0225
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0225
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0225
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0225
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0225
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0225
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0225
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0225
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0225
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0225
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0225
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0225
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0225
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0225
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0225
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0225
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0225
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0225
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0225
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0225
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0225
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0225
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0225
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0225
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0230
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0230
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0230
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0230
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0230
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0230
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0230
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0230
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0230
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0230
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0230
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0230
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0230
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0230
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0230
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0230
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0230
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0230
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0230
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0230
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0230
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0230
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0230
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0235
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0235
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0235
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0235
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0235
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0235
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0235
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0235
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0235
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0235
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0235
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0235
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0235
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0235
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0235
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0235
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0235
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0235
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0235
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0235
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0235
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0235
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0235
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0235
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0235
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0235
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0235
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0235
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0235
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0235
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0235
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0235
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0235
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0235
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0235
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0240
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0240
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0240
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0240
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0240
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0240
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0240
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0240
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0240
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0240
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0240
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0240
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0240
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0240
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0240
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0240
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0240
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0240
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0240
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0240
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0240
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0240
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0240
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0240
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0240
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0240
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0240
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0240
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0240
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0240
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0240
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0240
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0240
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0240
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0240
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0240
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0240
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0240
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0240
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0240
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0245
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0245
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0245
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0245
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0245
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0245
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0245
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0245
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0245
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0245
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0245
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0245
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0245
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0245
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0245
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0245
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0245
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0245
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0245
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0245
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0245
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0245
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0245
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0250
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0250
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0250
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0250
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0250
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0250
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0250
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0250
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0250
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0250
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0250
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0250
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0250
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0250
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0250
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0250
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0250
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0250
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0250
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0250
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0250
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0250
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0250
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0250
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0250
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0250
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0250
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0250
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0250
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0250
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0250
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0250
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0250
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0250
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0250
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0250
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0250
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0250
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0250
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0250
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0255
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0255
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0255
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0255
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0255
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0255
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0255
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0255
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0255
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0255
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0255
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0255
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0255
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0255
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0255
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0255
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0255
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0255
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0255
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0255
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0255
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0255
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0255
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0255
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0255
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0255
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0255
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0255
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0255
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0255
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0255
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0255
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0255
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0255
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0255
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0255
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0255
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0255
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0260
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0260
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0260
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0260
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0260
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0260
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0260
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0260
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0260
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0260
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0260
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0260
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0260
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0260
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0260
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0260
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0260
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0260
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0260
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0260
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0260
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0260
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0260
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0260
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0260
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0260
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0260
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0260
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0260
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0260
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0260
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0260
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0260
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0260
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0265
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0265
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0265
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0265
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0265
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0265
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0265
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0265
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0265
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0265
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0265
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0265
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0265
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0265
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0265
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0265
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0270
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0270
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0270
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0270
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0270
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0270
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0270
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0270
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0270
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0270
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0270
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0270
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0270
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0270
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0270
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0270
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0270
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0270
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0270
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0270
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0270
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0270
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0270
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0270
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0275
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0280
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0280
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0280
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0280
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0280
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0280
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0280
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0280
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0280
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0280
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0280
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0280
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0280
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0280
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0280
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0280
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0280
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0280
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0280
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0280
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0280
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0280
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0280
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0280
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0280
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0280
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0285
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0285
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0285
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0285
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0285
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0285
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0285
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0285
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0285
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0285
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0285
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0285
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0285
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0285
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0285
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0285
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0285
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0285
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0285
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0285
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0285
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0290
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0290
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0290
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0290
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0290
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0290
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0290
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0290
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0290
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0290
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0290
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0290
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0290
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0290
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0290
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0290
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0290
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0290
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0290
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0290
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0290
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0290
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0290
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0290
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0290
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0290
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0290
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0290
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0290
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0295
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0295
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0295
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0295
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0295
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0295
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0295
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0295
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0295
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0295
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0295
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0295
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0295
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0295
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0295
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0295
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0295
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0295
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0295
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0295
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0295
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0295
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0295
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0295
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0295
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0295
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0295
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0295
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0295
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0295
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0295
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0295
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0295
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0295
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0295
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0295
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0300
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0300
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0300
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0300
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0300
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0300
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0300
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0300
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0300
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0300
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0300
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0300
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0300
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0300
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0300
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0300
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0300
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0300
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0300
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0300
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0300
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0300
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0300
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0300
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0300
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0300
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0300
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0300
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0300
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0300
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0300
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0300
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0300
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0300
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0300
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0305
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0305
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0305
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0305
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0305
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0305
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0305
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0305
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0305
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0305
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0305
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0305
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0305
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0305
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0305
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0305
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0305
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0305
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0305
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0305
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0305
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0305
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0305
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0305
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0305
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0305
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0305
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0305
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0305
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0305
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0305
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0305
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0305
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0305
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0305
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0305
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0305
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0305
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0305
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0310
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0310
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0310
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0310
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0310
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0310
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0310
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0310
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0310
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0310
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0310
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0310
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0310
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0310
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0310
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0310
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0315
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0315
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0315
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0315
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0315
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0315
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0315
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0315
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0315
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0315
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0315
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0315
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0315
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0315
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0315
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0315
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0315
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0315
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0315
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0315
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0315
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0315
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0315
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0315
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0315
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0315
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0315
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0315
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0315
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0315
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0315
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0315
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0315
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0315
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0315
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0315
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0315
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0315
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0315
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0315
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0320
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0320
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0320
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0320
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0320
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0320
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0320
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0320
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0320
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0320
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0320
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0320
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0320
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0320
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0320
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0320
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0320
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0320
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0320
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0320
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0320
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0320
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0320
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0320
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0320
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0320
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0320
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0320
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0320
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0320
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0320
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0320
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0320
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0320
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0325
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0330
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0330
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0330
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0330
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0330
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0330
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0330
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0330
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0330
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0330
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0330
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0330
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0330
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0330
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0330
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0330
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0330
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0330
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0330
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0330
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0330
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0330
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0330
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0330
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0330
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0330
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0330
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0330
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0330
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0330
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0330
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0330
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0330
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0330
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0330
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0330
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0330
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0330
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0330
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0335
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0335
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0335
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0335
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0335
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0335
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0335
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0335
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0335
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0335
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0335
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0335
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0335
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0335
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0335
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0335
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0335
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0335
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0335
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0335
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0335
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0335
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0335
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0335
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0335
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0335
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0335
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0335
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0335
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0335
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0335
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0335
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0335
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0335
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0335
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0335
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0335
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0340
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0340
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0340
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0340
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0340
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0340
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0340
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0340
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0340
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0340
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0340
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0340
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0340
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0340
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0340
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0340
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0340
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0340
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0340
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0340
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0340
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0345
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0345
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0345
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0345
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0345
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0345
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0345
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0345
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0345
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0345
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0345
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0345
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0345
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0345
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0345
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0345
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0345
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0345
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0345
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0345
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0345
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0345
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0345
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0345
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0345
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0345
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0345
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0345
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0345
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0345
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0345
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0345
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0345
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0345
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0345
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0345
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0345
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0345
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0345
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0345
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0345
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0350
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0350
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0350
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0350
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0350
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0350
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0350
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0350
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0350
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0350
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0350
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0350
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0350
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0350
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0350
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0350
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0350
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0350
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0350
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0350
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0350
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0350
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0350
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0350
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0350
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0350
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0350
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0350
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0350
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0350
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0350
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0350
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0350
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0350
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0350
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0350
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0350
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0350
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0350
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0350
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0350
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0350
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0350
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0355
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0355
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0355
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0355
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0355
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0355
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0355
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0355
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0355
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0355
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0355
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0355
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0355
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0355
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0355
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0355
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0355
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0355
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0355
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0355
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0355
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0355
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0355
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0355
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0360
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0360
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0360
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0360
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0360
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0360
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0360
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0360
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0360
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0360
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0360
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0360
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0360
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0360
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0360
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0360
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0360
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0360
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0360
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0360
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0360
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0360
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0360
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0360
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0360
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0360
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0360
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0360
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0360
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0360
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0360
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0360
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0360
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0360
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0360
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0360
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0360
http://refhub.elsevier.com/S2666-2752(19)30055-4/sbref0360

	Investigação da via Th17 na psoríase e na língua geográfica
	Introdução
	Métodos
	Construção de tecidos Macroarray (TMaA)
	Imuno‐histoquímica
	Análise imuno‐histoquímica
	Análise estatística

	Resultados
	Discussão
	Conclusão
	Suporte financeiro
	Contribuição dos autores
	Conflitos de interesse
	Agradecimentos
	Referências


