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Resumo Neste artigo sdo abordados os principais aspectos das manifestacdes cutaneas asso-
ciadas a COVID-19, baseados em revisdo da literatura publicada até a presente data. Desde o
inicio da pandemia, ja sao mais de 1.500 artigos sobre o tema. Com relagao a fisiopatologia,
acredita-se que os mesmos mecanismos responsaveis pela doenca nos principais 6rgdos-alvo
atuem também na pele, embora ainda nao estejam totalmente elucidados. A real frequéncia
das manifestacdes dermatoldgicas ainda € incerta-pode variar de 0,2 a 45%; nas revisoes sis-
tematicas, o valor é proximo a 6%. Estudos pioneiros com grandes séries de casos conduzidos
em paises europeus e os EUA trazem as primeiras informacdes sobre quais seriam as principais
manifestacoes cutaneas associadas a COVID-19 e propdem classificagdes quanto a apresentacao
clinica e fisiopatologia, bem como a frequéncia das manifestacdes. Embora nao haja con-
senso, as erupcdes maculopapulares sao tidas como os quadros mais frequentes, seguidos das
lesoes do tipo eritema pérnio (EP) simile. Manifestacoes como urticaria, quadros vesiculares e
livedo/pUrpura/necrose sao raras. O tempo de surgimento, a gravidade, a necessidade de tra-
tamento especifico e o progndstico sao variaveis conforme o padrdo de apresentacéo clinica. A
crescente descricao histopatoldgica dos quadros cutaneos pode contribuir para o diagnostico,
bem como para a compreensao da fisiopatologia. Ainda no campo dermatologico, a relacdo
entre COVID-19 e androgenos tem sido cada vez mais estudada. Apesar de todo conhecimento
gerado, o significado biologico real das manifestaces cutdneas ainda é incerto. Assim, a exclu-
sao dos principais diagnosticos diferenciais € fundamental para a correlacdo entre manifestacao
cutanea e COVID-19.
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Introducao

No inicio da pandemia de COVID-19, a dermatologia ja
parecia ter um papel importante dentre as manifestacoes
clinicas dessa nova doenca. Desde marco de 2020, mais de
1.500 artigos correlacionando ‘‘dermatologia’’ e ‘*COVID-
19°’ foram publicados. Nunca uma quantidade tao grande de
informacoes foi gerada em tao pouco tempo na comunidade
cientifica, inclusive dermatologica. Embora os primeiros
relatos sejam escassos, possivelmente em razao da inca-
pacidade de se realizarem exame dermatoldgico completo,
registro fotografico, andlise histopatoldgica e/ou imuno-
-histoquimica e também pela baixa presenca do especialista
na assisténcia direta a esses pacientes, pesquisas sub-
sequentes trouxeram importantes contribuicdées sobre o
envolvimento cutaneo na COVID-19." Neste documento
sao revisadas as principais publicacdes até o momento
(30/04/21) sobre diferentes aspectos das manifestacoes
dermatolégicas da COVID-19, segundo as metodologias ado-
tadas nessas pesquisas. Utilizamos como base de dados o
Pubmed, segundo as seguintes palavras chaves: COVID-19,
SARS-CoV-2, “‘dermatology’’, ‘‘skin’’. As informacdes inici-
ais estao reunidas na tabela 1.

Frequéncia das manifestacées cutdneas
associadas a COVID-19

Embora o primeiro relato de um quadro dermatoldgico pos-
sivelmente associado a COVID-19 na literatura tenha sido
publicado em 22/03/2020 por Joob e Wiwanitkit’ no Jour-
nal of the American Academy of Dermatology (JAAD), ja no
final de 2019 Guan et al.? fizeram a primeira citacao sobre
a frequéncia de manifestacdes cutaneas. Dentre os 1.099
pacientes com infeccao por SARS-CoV-2 descritos, 0,2% apre-
sentaram rash.

O primeiro artigo com foco principal na frequéncia
das manifestacdes cutaneas, publicado por Recalcati* em
26/03/20, relatou que entre 88 casos avaliados por derma-
tologistas, 20,4% apresentaram lesoes de pele. Desde entao,
a estimativa de tal frequéncia tem sido amplamente varia-
vel, em diferentes paises, com dados obtidos por diferentes
metodologias. Matar et al.” na Franca, Reknimitr et al.® na
Tailandia e Solak et al.” na Turquia mostraram frequéncias
de 1% (n=756), 15% (n=183) e 18,3% (n=382), respecti-
vamente, por meio da coleta a distancia em entrevista
telefonica apos avaliacao realizada pelo proprio paciente
(autoexame). Frequéncias mais baixas foram registradas por
Gaspari et al.® na Italia (1,4%), Tammaro et al.’ também na
Italia (1,5% n=130) e Tamai et al.'® no Japao (4,3% n=69)
em avaliacao presencial dos pacientes realizada por der-
matologista - fator fundamental para maior sensibilidade
na deteccao de lesdes de pele e acuracia em atribui-las a
COVID-19. Pela metodologia mais adequada, acredita-se que
a real frequéncia esteja proxima as relatadas por esses Ulti-
mos estudos. As principais criticas aos trabalhos iniciais sao
a avaliacao a distancia, avaliacdo pelo préprio paciente ou
por profissionais de salde nao dermatologistas, inclusao de
casos suspeitos de COVID-19 (ndo confirmados) e a nao exclu-
sdo de afeccbes cutaneas comuns, como outras infeccoes
virais e reacoes adversas a medicamentos. O significado bio-
logico real de tais manifestacdes ainda parece incerto. Mais

dados sobre frequéncia serao citados adiante, nos topicos
“*Estudos prospectivos’’ e ‘‘Revisdes sistematicas’’ e resu-
midos na tabela 2.

Curiosamente, um estudo espanhol mostrou que a
frequéncia de manifestacbes dermatoldgicas foi ainda
menor na segunda onda da epidemia naquele pais.'" Possi-
veis explicacoes sao: melhor conhecimento sobre a doenca
propiciou tratamento precoce e com medicacdes mais asser-
tivas, o que reduziu a proporcao de casos graves e reacoes
adversas a medicamentos (um dos principais diagnosticos
diferenciais); maior aplicacao de medidas preventivas e tes-
tes diagnosticos para exclusdao de outras infeccoes virais;
novas mutagdes com maior diversidade de viruléncia e anti-
genicidade. Além disso, a aparente baixa frequéncia de
lesoes dermatologicas em comparacdao as manifestacoes
clinicas ‘‘classicas’’ podem ser explicadas pela menor
expressao de receptores virais na pele em relacao a outros
orgaos-alvo e pela presenca de proteases de membrana com
acao protetora a pele."

Por fim, um recente estudo austriaco com metodolo-
gia caso-controle nao mostrou significancia estatistica entre
a presenca de lesdes de pele no grupo dos pacientes
com COVID-19 confirmados (casos) e no grupo nao COVID
(controles).’® Sugere-se que as lesdes de pele sdao menos
especificas do que outros sinais clinicos, ndao sao boas pis-
tas diagnosticas, devem ser avaliadas com critério e ser
atribuidas a COVID-19 apenas depois de excluidos outros
diagndsticos diferenciais, como reacdes adversas a medica-
mentos e outras infeccoes virais.

Fisiopatologia

Os mecanismos pelos quais o SARS-CoV-2 causa doenca nos
diversos o6rgaos, incluindo a pele, sao bastante complexos e
nao totalmente elucidados.

O risco de um 6rgao desenvolver infeccao por SARS-CoV-
2 é determinado pela presenca dos receptores funcionais
virais da enzima conversora de angiotensina-2 (ACE2) e
transmembrana protease serine 2 (TMPRSS2) expressos nas
células locais. A ACE2 é encontrada principalmente em célu-
las epiteliais alveolares, o que explica a alta vulnerabilidade
dos pulmoes a COVID-19. Alguns estudos mostraram que a
ACE2 é detectavel na camada basal da epiderme, bem como
nos foliculos capilares. No entanto, a presenca de SARS-CoV-
2 em amostras de pele foi relacionada com a expressao da
ACE2 nas células endoteliais de capilares cutaneos, nao em
queratindcitos e melandcitos,' o que faz com que o virus
nao consiga penetrar e infectar direta e primariamente a
pele. O acometimento cutaneo é indireto, ou seja, ocorre
por infeccao das células endoteliais dos vasos dérmicos. A
presenca do SARS-CoV-2 nas lesdes de pele ja foi confir-
mada por técnica de reacdao em cadeia da polimerase (PCR)
em tecido com baixa replicacao, mesmo em paciente com
PCR no swab nasal e sorologias negativas, mostrando que
a pele pode ser um orgao infectado, eventualmente até
diagnodstico. "

A primeira e maior evidéncia sobre a fisiopatologia das
leses cutaneas na COVID-19 foi publicada por Magro et al., "
ainda no inicio da pandemia (15/04/20). Por meio de técni-
cas de histopatologia e imuno-histoquimica de componentes
do complemento e da proteina spike viral, o trabalho de
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Tabela 1 Capsula com os principais pontos-chave

Pontos-chave

O primeiro relato na literatura de manifestacdo cutanea associada a COVID-19 ocorreu em 23/03/20. Desde entédo, ha mais de

1.500 publicacées sobre o tema

A frequéncia das manifestacdes cutaneas varia entre 0,2% a 45%, sendo proxima a 6% no estudos de revisao sistematica

As manifestacdes mais descritas sdo as erupcdes maculo-papulares, seguidas das lesdes eritema pérnio (EP) simile

Quadros urticariformes, vesiculares e do espectro livedo-plrpura-necrose sao menos frequentes

As lesoes de pele habitualmente sdo concomitantes aos sintomas gerais. No entanto, urticarias e vesiculas podem
precedé-los, enquanto EP-simile e livedo-pUrpura-necrose surgem tardiamente

Os principais diagnosticos diferenciais sao reacoes medicamentosas e outras infecgdes virais, que devem ser excluidos

Tabela 2 Frequéncia das manifestacoes dermatologicas na COVID-19

Autor Pais Frequéncia n Forma de avaliacao

Guan et al.? China 0,2% 1099 Nao presencial (banco de dados)
Recalcati et al.* Italia 20,4% 88 Presencial por dermatologista

Matar et al.’ Franca 1% 756 Autoexame por entrevista telefonica
Rerknimitr et al.® Tailandia 15% 183 Autoexame por entrevista telefonica
Solak et al.’ Turquia 18,3% 382 Autoexame por entrevista telefonica
Gaspari et al.® Italia 1,4% Nd Presencial por dermatologista
Tammaro et al.’ Italia 1,5% 130 Presencial por dermatologista

Tamai et al.'® Japao 4,3% 69 Presencial por dermatologista

De Giorgi et al.?' Italia/China 7,8% 678 Presencial (nao especifica avaliador)
Rehktman et al.*? EUA 11,8% 296 Presencial por estudantes de medicina
Méndez-Maestro et al.*’ Espanha 18,7% 75 Presencial por dermatologista
Nuno-Gonzales et al.* Espanha 45,65% 666 Presencial por dermatologista
Jamshindi et al.?¢ g 5,95% 1847 g

Nd, dado nao disponivel.
@ Estudo de metanalise.

Magro mostra que o processo fisiopatologico responsavel
pelo acometimento pulmonar pode ocorrer também na pele,
tanto sa como lesada, além de comprovar a presenca viral
nesses orgaos. Da mesma maneira, Colmenero et al."” tam-
bém identificaram particulas virais no endotélio de lesdes do
tipo eritema pérnio em criancas, o que sustenta a relacao
causal entre o acometimento cutaneo e a presenca viral. O
dano endotelial induzido pelo SARS-CoV-2 na pele pode ser
um dos mecanismos-chave na patogénese.

Sabe-se que a fisiopatologia da COVID-19 é multifatorial
e envolve resposta imune inata, humoral, hipercoagu-
labilidade, ativacdo monocitica/macrofagica, aumento
expressivo de citocinas (‘‘tempestade de citocinas’’),
entre outros.’”® De maneira bastante simplificada, as
manifestacdes cutaneas tém sido divididas em duas formas
quanto a fisiopatologia: (1) inflamatoria, como resposta
imune aos nucleotidios virais, e (2) vascular, secundaria aos
fendmenos de vasculite, vasculopatia e trombose.'® Sobre a
resposta inflamatoria, as infeccdes virais estao relacionadas
com o desencadear de respostas imunes inatas e adaptati-
vas. O sistema monocitico-macrofago produz uma resposta
imune exacerbada, gerando processo inflamatorio sistémico
intenso. A ativacao viral de mastocitos e basofilos poderia
justificar lesdes como urticaria e exantemas.?® Com relacdo
aos mecanismos vasculares, as lesdes mais estudadas sao
do tipo eritema pérnio, em analogia a fisiopatologia de
doencas ja conhecidas, como eritema pérnio ‘‘classico’’
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(desencadeado pelo frio), ‘‘lipico’’ e outras entidades
vasculares, como a vasculopatia livedoide.?' Acredita-se
que o eritema pérnio associado a COVID-19 decorra tam-
bém de uma reacdo imune exagerada com sinalizagao via
interferon tipo I, importante para a erradicacao viral,
porém com resposta generalizada altamente inflamatoria.
Ja nos quadros de purpura retiforme dos pacientes graves, a
trombose vascular na pele e em outros 6rgaos estaria asso-
ciada a uma resposta minima de interferon, possibilitando
a replicacao viral excessiva com liberacdo de proteinas
virais que se localizam no endotélio extrapulmonar e
desencadeiam extensa ativacao do complemento.?>%3

Controvérsias quanto a fisiopatologia e a presenca de par-
ticulas virais desencadeando lesoes cutaneas baseiam-se em
estudos que constatam a auséncia dessas particulas em pes-
quisa, por técnica de PCR nos fragmentos obtidos por biopsia
de lesbes de pele.” Além disso, recentemente, sugere-se
que o SARS-CoV-2 poderia causar a reativacao de outros virus
latentes, como o HHV-6, e que este seria o real responsavel
por algumas manifestacdes cutaneas inicialmente atribuidas
a COVID-19,% como os exantemas e quadros pitiriase rosea
simile.

Grandes séries nacionais e internacionais

Logo apo6s os primeiros relatos de casos isolados de
manifestacdes cutaneas em pacientes com COVID-19, prin-
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Tabela 3 Grandes séries nacionais e internacionais sobre as manifestacdes cutaneas
Autor Pais n Casos Erupcao Urticari- EP- Vesiculo-  Livedo-
confirmados  maculopa- -forme -simile  -bolhosa -pUpura-
pular -necrose
Galvan-Casas et al.?®  Espanha 375 234 (62,4%) 47% 19% 19% 9% 6%
Masson et al.?’ Franca 277 25 (9%) 9% 9% 75% 15% 4%
Freeman et al.?® EUA +31 paises 716 171 (23,8%) 45% 16% 18% 11% 6,4%
Manzano et al.?’ Italia 200 120 (62%) 25,7% 10,2% 24,6%  15,5% 9%°
Visconti et al.*° Reino Unido 11544 694 (6%) 41,2%° 30% 23,1% ¢ -

EP-simile, eritema pérnio simile.

2 Incluem erupgao morbiliforme, eritema maculo-papular e papulo-escamoso.

b Incluem parpura/vasculite, livedo reticular/racemoso.
¢ Incluem erupcao eritemato-papulosa e eritemato-vesiculosa.

cipalmente com a chegada da pandemia na Europa, alguns
paises realizaram estudos com colaboracdao nacional e
internacional sob lideranca de suas respectivas socieda-
des académicas. Surgem, entdo, os primeiros estudos com
grandes séries de casos sobre as manifestagcdes cutaneas
mais prevalentes, incluindo sugestdes de classificacdes em
grupos, conforme o padrao clinico e mecanismos fisiopato-
logicos. Tais estudos foram fundamentais na compreensao
inicial da relacdo entre dermatologia e COVID-19, e sao refe-
réncias importantes até o presente momento. Os principais
dados desses estudos estao reunidos na tabela 3.

Espanha

A primeira grande série retrospectiva foi publicada em
29/04/20 por Galvan-Casas et al.,?* amplamente divulgada,
contendo um atlas dermatologico. Com o apoio da Academia
Espanola de Dermatologia y Venereologia, dermatologistas
de toda a Espanha incluiram imagens de lesdes de pele de
375 pacientes com COVID-19 (suspeitos ou confirmados),
agrupados em cinco padrdes principais: erupcdes macu-
lopapulares (47%), urticariformes (19%), EP-simile (19%),
vesico-bolhosas (9%), e livedo/necrose (6%).

0 padrao mais encontrado foi de erupcdes maculopapula-
res, com inicio concomitante aos sintomas gerais e duracao
média de 8,6 dias, em semelhanca aos quadros urticarifor-
mes. Ambos ndo foram considerados Uteis para o diagnostico
da COVID-19 por serem manifestacoes inespecificas, comuns
a outras afeccdes frequentes, como reacdes adversas a
medicamentos e outras infeccdes virais.

As lesdes EP-simile ocorreram em pacientes mais jovens
com quadros sistémicos leves, de surgimento tardio (média
12,7 dias do inicio dos sintomas gerais) e duracao prolon-
gada. Apenas 1 dos 71 casos relatava EP prévio. Teriam valor
como marcador epidemioldgico e nao diagnostico.

As lesGes vesiculares surgiram antes dos sintomas gerais
em 15% dos casos dessa série, com duracdo média de
10,4 dias e relativa especificidade diagndstica, ja que sao
manifestacdes cutaneas nao relatadas nos exantemas virais.

Livedo/necrose incluem uma gama variavel de
apresentacoes relacionadas com a COVID-19 ou as suas
complicacées, como estado de hipercoagulabilidade e dano
vascular. Estao associadas com faixa etaria elevada e maior
mortalidade.

Embora haja grande mérito pelo pioneirismo e expressivo
numero de casos, a inclusao de pacientes nao confirmados
para COVID-19 (suspeitos), em sua maioria ambulatoriais,
avaliados por registro fotografico, sem analise histoldgica
ou exclusao dos principais diagnosticos diferenciais € uma
limitacao do estudo.

Franca

Em 04/05/20, de Masson et al.,”’ com apoio da Société
Francaise de Dermatologie, publicaram um estudo retros-
pectivo observacional em forma de carta que incluiu
imagens de manifestacdes cutaneas de 277 pacientes com
COVID-19 (252 suspeitos e 25 confirmados) de clinicas pri-
vadas de toda a Franca. Surpreendentemente, as lesoes
EP-simile corresponderam a grande maioria dos casos
(75%), relatadas inclusive como manifestacdo Unica da
doenca. Estudo histologico realizado em trés casos mos-
trou dermatite de interface liquenoide com a presenca
de microtrombos. Outros padroes cutaneos encontrados
foram: vesicular (15%), urticariforme (9%), morbiliforme
(9%), petequial (3%), livedo reticular (1%), outros (15%).
Alguns pacientes foram contabilizados em mais de uma cate-
goria. Vale lembrar que os franceses foram os primeiros a
descrever as lesdes EP-simile relacionadas com a COVID-19,
0 que poderia ser um viés para a alta frequéncia apresen-
tada nesse estudo, nao reprodutivel nos demais trabalhos
semelhantes. Além disso, a elevada prevaléncia das lesoes
EP-simile provavelmente reflete-se na grande porcentagem
de casos nao confirmados incluidos na analise, uma vez que
tais lesdes predominam em quadros oligo ou assintomaticos
da COVID-19, que habitualmente sao pouco testados quanto
a confirmagao laboratorial da infeccao por SARS-CoV-2.

EUA/internacional (31 paises)

Em colaboracao com a American Academy of Dermatology
e com a International League of Dermatological Societies,
Freeman et al.”® coletaram dados de 716 casos de 31 pai-
ses por meio de registro eletronico, resultados publicados
em 02/07/20. Dermatologistas forneceram dados de 54% dos
casos (89% de todos os registros eram provenientes dos EUA).
Apenas 34 pacientes hispanicos/latinos e 13 afro-americanos
foram incluidos, comprometendo a diversidade racial neces-
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saria para a compreensdao das manifestacdes cutaneas.
Apenas 171 pacientes eram COVID-19 confirmados, com as
seguintes manifestacoes e suas frequéncias: morbiliforme
(22%), EP-simile (18%), urticariforme (16%), eritema macu-
lar (13%), vesicular (11%), papuloescamoso (9,9%) e pUrpura
retiforme (6,4%). A maioria das manifestacoes cutaneas teve
inicio concomitante aos sintomas gerais. No entanto, em 12%
as lesdes de pele foram os primeiros sintomas da doenca,
mostrando a possivel importancia das lesdes cutaneas como
marcador para o diagnostico precoce da COVID-19. Com
relacdo a gravidade, as lesdes EP-simile associaram-se a qua-
dros sistémicos mais leves e os casos com pUrpura retiforme
estavam 100% hospitalizados. Estudo histopatologico foi rea-
lizado em 14 casos confirmados. As limitacGes apresentadas
pelo proprio estudo foram: viés do avaliador, impossibili-
dade de estimar frequéncia/prevaléncia das manifestacoes
cutaneas, baixa taxa de casos COVID-19 confirmados (25%)
e pouca diversidade étnica, apesar da aparente alta repre-
sentatividade por 31 paises.

Italia

Em semelhan¢a a Espanha e Franca, em 18/01/21 a Soci-
eta ltaliana di Dermatologia medica, chirurgica, estetica
e delle Malattie Sessualmente Trasmesse também coorde-
nou um estudo nacional que reuniu dados de 200 pacientes
com manifestacées cutaneas. Um dos critérios de inclu-
sdo para Marzano et al.”’ foi a presenca de lesbes de
pele relacionada com a COVID-19, confirmada por um
dermatologista experiente; 62% apresentavam diagndstico
confirmado de COVID-19. Os principais padroes identifica-
dos foram: erupcao maculopapular/exantema morbiliforme
(25,7%), EP-simile (24,6%), erupcao papulovesicular (15,5%),
urticariforme (10,2%), purpura/vasculite (6,9%), livedo
reticular/racemoso (2,1%) e outros (15%), que incluiram
pitiriase rdsea simile, eritema multiforme simile, eritema
nodoso simile, paniculite e angioedema. Nao foram iden-
tificadas lesdes mucosas. O quadro cutaneo surgiu, em
média, 14 dias apo6s o inicio dos sintomas sistémicos e
durou, em média, 12 dias. As lesdes EP-simile apresen-
taram duracdo maior em relacdo aos demais padroes,
ocorreram em faixa etaria mais jovem e representaram
menor risco de desenvolver doenca sistémica grave - todos
fatores com significancia estatistica. A idade média dos
grupos livedo reticular/racemoso e erupcao maculopapu-
lar/exantema morbiliforme também foi maior (p<0,01).
Uma limitacao do estudo é a auséncia de confirmacao diag-
nostica da infeccao por SARS-CoV-2 em 36,5% da amostra,
por fatores econémicos que limitaram a ampla testagem
diagnostica na Italia e em diversos outros paises.

Reino Unido

Por fim, o estudo populacional mais recente, com niume-
ros bastante expressivos, cujos resultados geraram muita
repercussao, foi publicado em 14/01/21 por Visconti et al.,*°
com dados de todo o Reino Unido e desenho distinto das
publicacdes citadas anteriormente.

O primeiro braco do estudo coletou dados de 336.847
usuarios do aplicativo ‘*COVID Symptom Study’’, em que
individuos forneceram informacgdes epidemiolodgicas, labo-

ratoriais e clinicas, dentre elas acerca da presenga ou nao
de lesoes de pele identificadas pelo proprio usuario. Apenas
2.021 (7,4%) usuarios apresentavam confirmacao labora-
torial de COVID-19; desses, 178 (8,8%) relataram lesoes
cutaneas. A prevaléncia foi ligeiramente maior entre as
mulheres. Além disso, a prevaléncia de lesoes na pele foi sig-
nificativamente maior entre os que testaram positivo para
SARS-CoV-2 em comparacao aos que testaram negativo, o
que justificaria a inclusao do acometimento cutaneo na lista
dos sintomas de suspeicao da COVID-19, por seu fator pre-
ditivo diagnostico, independentemente da frequéncia com
que ocorra.

0 segundo braco do estudo procurou investigar com deta-
lhes as manifestacdes cutaneas por meio de questionario
dirigido aos usuarios que as relataram e o compartilha-
mento de fotos. Dentre os 11.544 questionarios respondidos,
apenas 694 (6%) apresentavam diagnoéstico confirmado de
COVID-19. Nesse grupo, embora a maioria tenha referido ini-
cio das lesoes cutaneas juntamente ou logo apds os sintomas
gerais, 17% relataram que as lesdes de pele surgiram antes
dos sintomas sistémicos, e em 21% o quadro cutaneo foi o
Unico sintoma. No entanto, o estudo nédo trouxe informagoes
adicionais detalhadas sobre tais constatacdes. Nao houve
descricao sobre quais foram as manifestacoes cutaneas ocor-
ridas previamente aos sintomas gerais e quanto tempo
antes elas surgiram. Tampouco especificou quais foram as
lesoes de pele consideradas pelo proprio individuo como
manifestacao Unica da COVID-19 ou esclareceu o motivo pelo
qual foi realizada a confirmacao laboratorial da doenca na
auséncia de qualquer sintoma suspeito.

Nesse mesmo braco do estudo, 2.328 usuarios compar-
tilharam fotos das lesdes cutaneas, 260 imagens foram
selecionadas de modo randomizado para analise por der-
matologistas e, dessas, 30 foram descartadas por nao
serem atribuiveis a infeccdo pelo SARS-CoV-2 - p. ex.,
acne, molusco contagioso, herpes-zoster, eczema, derma-
tite perioral, impetigo, dermatofitose -, o que mostra a
limitacdo do proéprio usuario como avaliador das lesdes de
pele. As imagens finais foram avaliadas por quatro der-
matologistas experientes. A apresentacao dermatologica
mais frequente foi erupcdes papulosas (41,2% incluindo
eritemato-papulosas e eritemato-vesiculosas), urticarifor-
mes (30%) e acrais (23,1%).

Até o momento, essa é a primeira e Unica publicacdo de
impacto que afirma a frequéncia e a relevancia das lesoes
cutaneas como Unica manifestacdo da infeccao por SARS-
-CoV-2. Portanto, sdao necessarios cautela e estudos mais
aprofundados sobre o tema para compreendermos sua real
importancia e impacto no diagnostico da COVID-19.

A natureza do estudo apresenta quatro principais
limitacGes: dados baseados na autoavaliacao, nao repre-
sentativos da populacao geral, desconsiderou manifestacoes
dermatolégicas raras e a impossibilidade de excluir diag-
nostico diferenciais importantes, como reacdo adversa a
medicamentos.

Estudos prospectivos

Sao poucos estudos prospectivos sobre manifestacoes
cutaneas associadas a COVID-19 publicados até o momento.
Tal metodologia ofereceria informacdées mais fidedignas
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sobre a real prevaléncia das lesdes cutaneas e os padroes
identificados, especialmente por meio da busca ativa de
lesoes cutaneas pelo especialista.

Ainda assim, diferentes prevaléncias, proporcoes e
classificacdes de manifestacdes cutaneas diagnosticadas por
dermatologistas em pacientes com infeccao confirmada por
SARS-CoV-2 de maneira prospectiva foram relatadas. De
Giorgi et at.>' avaliaram 678 pacientes em hospitais na Italia
e na China com frequéncia de 7,8% de presenca de lesdes
cutaneas - 44% identificadas ao diagnodstico de COVID-19
e 56% nos dias subsequentes, em média apo6s 11,7 dias. O
achado mais frequente foi o exantema (70%), seguido de
lesoes urticariformes (26%) e vesiculares (4%). Todos os casos
de exantema melhoraram espontaneamente em dois a cinco
dias. Rehktman et al.*? avaliaram 296 pacientes em dois hos-
pitais em Nova York, com frequéncia de 11,8% de lesoes
cutaneas nas seguintes proporcdes: ulceras (37,1%), pur-
pura (25,7%), necrose (14,3%), eritema inespecifico (11,4%),
erupcao morbiliforme (11,4%), EP-simile (11,4%) e vesiculas
(2,9%). J& Méndez-Maestro et al.** avaliaram 75 pacientes
em hospital espanhol, dos quais 14 (18,7%) apresenta-
vam lesoes de pele possivelmente associada a COVID-19:
EP-simile (42,8%), erupcao maculopapular (28,6%), urtica-
riforme (14,3%), livedo reticular simile (7,15%) e vesicular
(7,15%). Por fim, Nuno-Gonzales et al.>* avaliaram 666
pacientes, também em ambiente hospitalar na Espanha, e
relataram a altissima frequéncia de 45,65% de lesGes muco-
cutaneas. No entanto, o estudo incluiu alteracées bastante
inespecificas tanto mucosas (p. ex., papilite, glossite, esto-
matite, despapilacdo, mucosite) como cutaneas (p. ex.,
descamacao e maculas eritemato-acastanhada palmoplan-
tares).

No Brasil, até o momento nao ha dados sobre a preva-
éncia de lesbes cutdneas. Avancini et al.®® relataram que
dentre os 86 pacientes internados em um centro de referén-
cia com infeccao confirmada por SARS-CoV-2 para os quais foi
solicitada avaliacao da equipe de dermatologia, em nenhum
foi possivel atribuir correlacdo direta entre as lesdes de
pele e a COVID-19, uma vez que o perfil de dermatoses
encontrado se assemelhou ao periodo pré-pandemia. Cinco
pacientes apresentaram exantema indistinguivel de reacao
medicamentosa e um apresentou lesdes EP-simile, porém
com antecedente pessoal de lUpus eritematoso sistémico.

Revisoes sistematicas

A grande quantidade de publicagcdes em um curto periodo
de tempo tornou possivel que ja no final de 2020 surgis-
sem os primeiros estudos de revisdes sistematicas sobre as
manifestacdes cutaneas da COVID-19, com o intuito de reu-
nir e compilar os resultados até entdo, produzindo dados
com maior evidéncia cientifica. Ainda assim, as conclusoes
sao divergentes.

Em dois artigos de revisao sistematica, a prevaléncia
de lesdes de pele em pacientes com COVID-19 foi bas-
tante semelhante: 5,69 e 5,95%.° No entanto, mesmo os
estudos de metanalise ainda diferem sobre quais seriam as
manifestacoes cutaneas mais frequentes. A maioria das revi-
sdes sistematicas encontrou maior frequéncia das erupcdes
maculopapulares: 37,1%° e 48%, seguida das lesdes vascu-
lares (incluindo EP-simile): 23% e 33%.” No entanto, outros

afirmam que o padrao mais comum seria o de lesdes EP-
-simile (51,5%).% Os quadros urticariformes, vesiculares e
livedo/necrose sdo tidos como mais raros.>¢~38

Em sua revisdo sistematica, Jamshidi et al.*
concentraram-se nos fatores prognosticos associados
aos diferentes padrées de manifestacbes cutaneas. As
erupcoes maculopapulares associam-se a quadros leves
de COVID-19 em 48% dos casos, assim como os padroes
urticariforme e EP-simile. Pacientes com lesbes vasculares
do espectro livedo, pUrpura e necrose apresentaram a
maior mortalidade (18,2%) e aqueles com lesGes urtica-
riformes, a menor (2,2%). Sobre o tempo de surgimento
das manifestacdes cutaneas, em sua grande maioria (92%)
ocorrem em até quatro semanas do inicio dos sintomas
gerais da COVID-19, especialmente nos primeiros dias e até
duas semanas nos casos dos exantemas e urticarias. Ja as
lesdes EP-simile sao mais tardias e surgem entre a segunda
e quarta semanas, assim como as pUrpuras e a necrose.
Em 8 a 10%* dos casos as manifestacdes cutdneas podem
preceder, em média, por trés dias os sintomas clinicos -
sao, portanto, possivelmente Uteis como indicadores para
o diagnéstico precoce da COVID-19. E importante ressaltar
que quase a totalidade dos estudos incluidos nas revisoes
sistematicas é originaria da Europa e dos EUA, com raros
relatos da Asia e América Latina (pela escassez de dados
publicados), o que poderia gerar um viés.

Principais manifestacées cutaneas associadas
a CovID-19

Erupcao maculopapular

Na maioria dos estudos é considerada a manifestacdo
cutanea mais frequente na COVID-19. Engloba quadros de
exantema (fig. 1), rash, papulas difusas, pitiriase résea
simile, eritema multiforme simile, entre outros. Habitu-
almente, surge nos primeiros dias de sintomas gerais da

Figura 1 Exantema em paciente com COVID-19.
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infeccao viral ou em até duas semanas, embora haja
relatos esporadicos de surgimento tardio (apés um més).
Correlaciona-se com quadros sistémicos leves e tem melhora
espontanea em sete a dez dias,’® sem necessidade de trata-
mento especifico.

Embora sejam manifestacoes frequentes, sao altamente
inespecificas uma vez que outras infecgdes virais sdo cau-
sas comuns de exantemas, bem como as reacdes adversas
a medicamentos. Discute-se na literatura a necessidade
de excluir tais diagnosticos diferenciais antes de atribuir-
mos o quadro cutaneo unicamente a COVID-19, mesmo em
casos confirmados da doencga. Outro fator de confusao é a
reativacao viral que ocorre nos casos de farmacodermia,
como a ativacao de HHV-6 nos quadros drug reaction with
eosinofilia and systemic symptoms (DRESS). Uma hipotese
seria que a infeccao por SARS-CoV-2 levaria a uma reativacao
de virus latentes, como o HHV-6, e assim predisporia a um
quadro de reacao adversa a medicamentos.?>3°

Eritema pérnio (EP) simile

Sem dlvida, sdo as manifestacoes mais relatadas em gran-
des séries de casos na literatura.”>*' Com a chegada da
pandemia de COVID-19 na Europa, observou-se uma explo-
sdo de casos semelhantes ao eritema pérnio ‘‘classico’’,
porém com caracteristicas peculiares, distintas da forma
classica: predominio em criancas e jovens, em época de
temperaturas amenas (primavera), sem antecedente pes-
soal de eritema pérnio, colagenoses ou outras condicdes
predisponentes. Foi descrito, entdo, o EP-simile associado
a COVID-19. Desde entédo, ha inimeras publicagdes sobre
o tema, inclusive mostrando a presenca do spike viral nas
lesbes cutaneas,'” mesmo em pacientes com PCR negativo
(swab). O EP-simile é mais frequente em criancas e adultos
jovens, saudaveis, oligo ou assintomaticos para COVID-19,
e pode ser a Unica manifestacao da doenca. Portanto, na
presenca dessas lesoes, sugere-se que a infeccao por SARS-
-CoV-2 seja investigada. Surge em média apds 10 a 14 dias
dos sintomas gerais, duram em média 14 dias, com melhora
espontanea.*’ A maioria dos pacientes (em algumas séries,
até a totalidade) apresentam pesquisa viral por PCR (swab)
negativa. Tal fato poderia ser explicado pela baixa carga
viral encontrada habitualmente nos quadros oligo ou assinto-
maticos de COVID-19 nas criancas e nos estagios mais tardios
da doenca (apds 10 a 14 dias do inicio dos sintomas). Por
outro lado, a auséncia de positividade de PCR, portanto,
da confirmacao laboratorial da infeccao por SARS-CoV-2,
levanta a davida se esses pacientes realmente foram infec-
tados. Estudos de imuno-histoquimica e imunofluorescéncia
podem contribuir para elucidar a relacao entre o EP-simile
e a COVID-19.%

Recentemente, a relacao entre o EP-simile e a infecgao
por SARS-CoV-2 tem sido bastante questionada na literatura.
Uma das principais controvérsias é justamente a auséncia de
comprovacao de infeccao pelo SARS-CoV-2 nesses pacientes.
Foram publicadas séries de casos de EP-simile em que nao
havia nenhuma evidéncia epidemioldgica, clinica ou labora-
torial que corroborasse para o diagnodstico de COVID-19,4
ou mesmo soroldgica, que poderia contribuir para a fisiopa-
tologia do EP-simile.** Embora a presenca do spike viral nas
lesdes de EP-simile ja tenha sido mostrada por técnicas de
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imuno-histoquimica, e inclusive a estrutura viral completa
identificada por microscopia eletronica, esses foram relatos
pontuais na literatura - a grande maioria das publicacées
sobre EP-simile ndo conta com essa evidéncia. Sobre a fisio-
patologia, no inicio da pandemia as lesdes EP-simile, livedo,
purpura e necrose foram interpretadas como fases de um
mesmo espectro de acometimento cutaneo. Atualmente,
acredita-se que elas tenham mecanismos fisiopatoldgicos
distintos.*®

Lesoes urticariformes

As infeccbes, inclusive virais, sao fatores desencadeantes
ja conhecidos de lesdes urticariformes. Nesse sentido, a
infeccao por SARS-CoV-2 poderia ser um novo fator desen-
cadeante. Sao relatados quadros de urticaria associados
a COVID-19 em pacientes sem relatos prévios da doenca.
Um estudo em uma clinica privada relatou aumento da
incidéncia dos casos de urticaria diagnosticados durante a
pandemia, porém nao foi realizada investigacdo quanto a
presenca de COVID-19 nesses pacientes. Clinicamente, as
lesdes sao disseminadas, indistintas das demais causas, e
o angioedema é raro. Estima-se que em 10% dos pacientes
0 quadro cutaneo possa preceder em alguns dias os sinto-
mas gerais de COVID-19 e que, portanto, a deteccao das
lesdes de pele poderia favorecer o diagndstico precoce da
infeccdo. Porém, em sua grande maioria, as lesdes urtica-
riformes surgem concomitantemente aos demais sintomas.
Nao ha predilecao por faixa etaria e associa-se a quadros sis-
témicos leves, com baixa mortalidade. E relatada melhora
espontanea em sete dias, ou com uso de anti-histaminicos
e/ou corticoide sistémico em baixa dose.*

Erupcées vésico-bolhosas

Embora raras, as erupcoes vesico-bolhosas sao consideradas
padrao especifico de lesao cutanea associada a COVID-19,
uma vez que nao sao comumente observadas nos exantemas
virais e por farmacodemia (principais diagnosticos diferenci-
ais). Sao quadros de vesiculas ou bolhas localizadas (fig. 2)
ou disseminadas, que podem acometer regiao palmoplan-
tar, poupando mucosas. Tém inicio cerca de trés dias apds
os sintomas gerais e perduram por 7 a 14 dias, com melhora
espontanea. Associam-se a quadro sistémico leve a mode-
rado. Em uma série de casos, tentou-se isolar o agente viral
por técnica de PCR do conteido da bolha, sem sucesso. E
fundamental excluir outras infeccdes virais, especialmente
a herpética, uma vez que ja foi relatado um caso de herpes
disseminado com pneumonia em paciente com COVID-19,
mostrando a importancia do diagnostico diferencial.*’

Livedo, purpura, necrose

As manifestacdes cutaneas vasculares associadas a COVID-19
compreendem um amplo espectro, que varia desde livedo
reticular transitorio a fixo, livedo racemoso, purpuras e
necrose de extremidades (fig. 3). Sao manifestacoes raras
associadas a quadros sistémicos graves, que ocorrem de
maneira tardia em pacientes idosos, internados em ambi-
ente de terapia intensiva, com multiplas comorbidades e
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Figura 3

Figura 2

Lesdes vesico-bolhosas em paciente com COVID-19.

Livedo racemoso, purpura e necrose de extremidades em paciente com COVID-19.

Tabela 4  Principais caracteristicas das manifestacdes cutaneas associadas a COVID-19

Quadro dermatoldgico Frequéncia Faixa etaria Quadro Surgimento das
sistémico lesoes®
Erupcéo Exantema, rash, 9%—47%%6-30 Adultos Leve 0-14 dias
maculopapular papulo-escamoso,
pitiriase rosea simile,
eritema multiforme
simile
Pseudo eritema Maculas violaceas nas 18%-75%260 Criancas e Leve ou Apés 10-14
pérnio extremidades em jovens assintomatico dias
temperaturas amenas
Urticaria Indistinto das demais 99%-30%26-30 Adultos Leve Pré ou 0-14
formas de urticaria, dias
angioedema é raro
Vésico-bolhosas Varicela simile 99%—15%26-30 Adultos Leve a Pré ou 0-7 dias
moderado
Livedo, parpura, Livedo reticular fixo, 4%-9%%6-30 Idosos Grave Ap6s 10-14
necrose racemoso; purpura, dias

vasculite; necrose de

extremidades

@ Em relacdo ao inicio dos sintomas gerais da COVID-19.
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alteracdes laboratoriais (exemplo: coagulopatias, elevacao
de D-dimero). Frequentemente, associam-se a outros even-
tos tromboticos como trombose venosa profunda, acidente
vascular encefalico (AVE) isquémico e coagulacao intra-
vascular disseminada, que sao responsaveis pela elevada
mortalidade nesae grupo. Assim, os achados cutaneos em
pacientes com doenca potencialmente fatal sao bastante
especificos e distintos do perfil ambulatorial. Isso acontece
pois provavelmente os mesmos mecanismos microangiopati-
cos e trombdticos ocorrem simultaneamente nos principais
orgaos-alvo, como pulmao e rim e na pele. Desse modo,
o tratamento das lesdes cutaneas consiste no tratamento
da proépria doenca de base.'®?%?° Um resumo das princi-
pais caracteristicas das manifestacdes dermatologicas acima
descritas encontra-se na tabela 4.

Outras manifestacoes

Acometimento de mucosas

Lesoes orais durante o curso da COVID-19 também foram
descritas e reunidas em artigos de revisao. Sabe-se que o
SARS-CoV-2 pode ser detectado na saliva por técnica de
PCR - inclusive, atualmente, para fins diagnosticos. Além
disso, o ACE2 (receptor funcional viral no organismo) esta
presente na mucosa oral, com maior densidade no dorso
da lingua e glandulas salivares menores, o que justifica-
ria a presenca de lesdes mucosas. Disgeusia foi o primeiro
sintoma oral reconhecido na COVID-19, com frequéncia
amplamente variavel de 5 a 88%. Posteriormente, foram
também descritas inimeras lesdes orais, das quais as mais
frequentes foram: enantema, petéquias, lesdes aftoides ou
Ulceras, herpetiformes, candidiase e lesdes orais associa-
das a doenca de Kawasaki. Geralmente sao sintomaticas
(dor, queimacao ou prurido) e surgem quatro dias antes
ou até 12 semanas apos os sintomas gerais. O tratamento
depende do padrao de lesao encontrado. Higiene oral
inadequada, imunossupressao, reativacao de virus laten-
tes (p. ex., herpes-virus), infeccoes oportunistas, estresse,
trauma secundario a intubacao, resposta hiperinflamatoria
da COVID-19 sdo fatores predisponentes. Sao necessarios
mais estudos para definir quais manifestacoes orais estao
diretamente ligadas a infeccdo pelo SARS-CoV-2 e quais
sao indiretas, devido a presenca de outras afeccées muco-
sas que, nestes casos, ocorrem no contexto da COVID-19.
Nesse sentido, é fundamental a investigacdo para excluir
tais condicdes. Sugere-se que manifestacoes induzidas pelas
alteragoes vasculares e microtrombos, como petéquias e
Ulceras, e o enantema (em semelhanca ao exantema viral)
possam estar associadas diretamente a fisiopatologia do
SARS-CoV-2.34-48

Eflavio telégeno e COVID-19

Amplamente e ha muito tempo conhecido na Dermatolo-
gia, o efluvio telégeno (ET) pode ser desencadeado por
alteracoes metabdlicas, nutricionais, medicamentosas e
inimeras condicdes sistémicas, entre elas as infeccdes. Na
COVID-19, cogita-se que as citocinas inflamatoérias libera-
das e o uso de medicacées, como a heparina, possam estar
envolvidas no mecanismo do ET. Ha relato de aumento da
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incidéncia do ET em quase trés vezes durante a pandemia.
Estima-se que 10% dos pacientes com COVID-19 evoluam com
ET nas semanas e meses subsequentes a infeccao, espe-
cialmente nos pacientes com comorbidades, mas podem
ocorrer inclusive nos quadros subclinicos. Até o momento,
as informacdes sobre o inicio, evolucao e prognostico do ET
associado a COVID-19 sao indistintas do ET por outras causas
ja conhecidas. Nao ha nenhuma peculiaridade ou caracteris-
tica especifica no ET induzido pela infeccao por SARS-CoV-2.
Portanto, a abordagem, o tratamento e o seguimento des-
ses pacientes devem ser os mesmas adotados para o ET na
pratica dermatologica.**>°

Relatos dos casos

Além das manifestacoes mais descritas e agrupadas em
‘“*padroes’’ nas grandes séries de casos, estudos prospecti-
vos e de revisao sistematica, existem inUmeros relatos de
casos isolados na literatura sobre diversos quadros cuta-
neos possivelmente associados a COVID-19. Em funcao da
limitacdo metodoldgica inerente as publicacées do tipo
relato de casos, nao se pode afirmar o real papel da infeccao
pelo SARS-CoV-2 nessas entidades - ou seja, se sao de
fato atribuiveis a COVID-19 ou nao. As condigcdes isolada-
mente associadas a COVID-19 publicadas em relatos de casos
encontram-se reunidas na tabela 5.

Os primeiros relatos foram de casos de urticaria, inclu-
sive precedendo os sintomas clinicos,’' urticaria vasculite®
e angioedema.” Casos de pitiriase rdsea ou lesdes pitiriase
rosea simile®, sendo que um relato mostrou a presenca
do SARS-CoV-2 por técnicas imuno-histoquimicas,” e outro
apontou para o possivel papel da reativacao do HHV-6 e
outros virus nesses quadros.>®

Ha também relatos de vasculites de pequenos vasos asso-
ciadas a COVID-19,% vasculite leucocitoclastica,’® vasculite
por IgA,>? granulomatose com poliangeite (antes chamada de
doenca de Wegener),° granulomatose eosinofilica com poli-
angeite (antes chamada de sindrome de Churg-Strauss),®’
purpura de Schamberg® e purpura fulminans.®?

Sobre os quadros que se assemelham a farmacoder-
mias, foram descritos pacientes com COVID-19 e eritema
multiforme,® série de casos de pustulose exantematica
generalizada aguda (PEGA),® relatos de necrélise epidér-
mica toxica (NET)®® e SDRIFE (symmetrical drug-related
intertriginous and flexural exanthema).®’

Ha também relatos de caso em topografias espe-
cificas - acometimento ungueal, com descricao do
“‘red half-moon sign’’;%® acometimento palmoplantar
com eritrodisestesia;®® erupcdo folicular,’”® exantema
unilateral,”’ livedo reticular unilateral’? e Ulceras de
pressao em localizacdes nao usuais (como esterno, joelhos)
por pronacdo prolongada.”> Foram publicadas descricoes
dermatoscopicas de erupcao papular purplrica’ e lesbes
EP-simile.”

Ha ainda relatos de herpes-zoster’® e relatos iso-
lados de quadros semelhantes a doenca de Grover,”
sindrome de Melkersson-Rosenthal,’”® eritema nodoso,”’
lesdo sarcoidea,?® sindrome de Gianotti-Crosti,®' derma-
tite seborreica,?” liquen plano anular,®® eritema anular
centrifugo,® granuloma anular®® e alopecia areata rapida-
mente progressiva.®
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Tabela 5

Condicoes dermatoldgicas associadas a COVID-19 - Relatos de casos

Vasculite
leucocitoclastica

Urticaria

Urticaria vasculite Vasculite por IgA SDRIFE
Angioedema Granulomatose NET
eosinofilica com
poliangeite
Granulomatose com PEGA

poliangeite
Purpura de
Schamberg
Purpura fulminans

Eritema multiforme

Ungueal (red Pitiriase rosea simile
half-moon sign)
Eritrodisestesia
palmoplantar

Erupcao folicular

Doenca de Grover

Sindrome de
Melkersson-Rosenthal

Sindrome de
Gianotti-Crosti
Eritema anular
centrifugo

Eritema nodoso
Liquen plano anular
Lesao sarcoidea
Granuloma anular
Alopécia areata

Exantema unilateral

Livedo Unilateral

SDRIFE, symmetrical drug-related intertriginous and flexural exanthema; NET, necrolise epidérmica toxica; PEGA, pustulose exantema-

tica generalizada aguda.

Figura 4 Achados histopatologicos de exantema em paciente com COVID-19. (A), Presenca de vasculite leucocitoclastica dos
vasos capilares da derme superficial e eritrodiapedese (Hematoxilina & eosina, 100x). (B), Em detalhe vasos capilares contendo
neutrofilos integros e degenerados destruindo parcialmente a parede, hemacias extravasadas e a presenca de material amorfo
eosinofilico no lumen vascular sugestivo de trombo de fibrina (Hematoxilina & eosina, 400x).

Histopatologia das manifestacdes cutaneas da
COVID-19

Alguns estudos trazem as primeiras descricoes sobre
as alteracdes histopatologicas e imuno-histoquimicas das
lesoes de pele associadas a COVID-19, com o intuito de cola-
borar para a compreensao dos mecanismos fisiopatologicos
das manifestacoes. A seguir, serdao brevemente citadas as
principais alteracdes histologicas dos padrées cutaneos mais
descritos.®”

Erupcdes maculo-papulares

Dermatite perivascular superficial com discreta linfocitose,
vasos trombosados com debris neutrofilicos e eosinofilicos;
dermatite de interface, infiltrado linfocitico perivascular
superficial e profundo, com ou sem vasculite (fig. 4).

Eritema pérnio (EP) simile

Na epiderme, presenca de paraqueratose e hiperqueratose,
com queratindcitos apoptoticos e, eventualmente, necrose
epidérmica. Infiltrado linfocitico denso na derme superficial
e profunda, também na hipoderme, com padrao perivas-
cular e sinais de ativacao endotelial. Por vezes, infiltrado
linfocitico écrino semelhante ao observado na hidradenite
écrina linfocitica. Outros achados frequentes sdo: eritrodi-
apedese, edema na derme papilar com formacao de bolha
subepidérmica e aumento do deposito de mucina intersti-
cial. Raramente ha presenca de microtrombos vasculares nos
capilares da derme superficial e vénulas dérmicas.

Erupc¢des urticariformes

Infiltrado linfocitico perivascular com alguns eosinodfilos e
edema na derme superficial, eventualmente com derma-

84



Anais Brasileiros de Dermatologia 2022;97(1):75-88

tite de interface vacuolar e necrose de queratinocitos, com
padrdao semelhante ao do eritema multiforme. Na urtica-
ria vasculite ha extravasamento de hemacias com infiltrado
neutrofilico perivascular, macrofagos, necrose e deposito de
fibrina.

Erupgoes vesiculares

Acantose, vesiculas por degeneracdo vacuolar da camada
basal com células disqueratéticas, multinucleadas (suges-
tivas de inclusao viral) sem infiltrado inflamatdrio. Nesses
casos, é fundamental o diagnodstico diferencial com as der-
matoviroses herpéticas.

Livedo, purpura

Vasculopatia trombotica com extensa deposicao de C5b-9 e
C4d (técnica imuno-histoquimica) na microvasculatura.

Androégenos e COVID-19

Durante toda a pandemia observou-se que a infeccao por
SARS-CoV-2 afetava mais homens do que mulheres. Os
homens tém duas vezes mais chance de serem admitidos em
unidades de terapia intensiva (UTI). A associacdo entre a via
dos andrdgenos e a infectividade do SARS-CoV-2 ja foi des-
crita. Portanto, tal predisposicao a infeccdo mediada pelos
andrégenos poderia justificar as altas taxas de internacao e
mortalidade concentradas nos homens. Assim, a expressao
androgénica em forma de alopecia (alopécia androgenética
- AGA) poderia, por si s, ser um fator de risco para a COVID-
19, e ja foi relatada alta frequéncia de AGA entre homens
internados. Além disso, o uso de anti-andrégenos poderia ser
um fator protetor e/ou terapéutico na evolugao desses paci-
entes. Nesse sentido, estudo publicado mostrou que homens
com AGA ou hiperplasia prostatica benigna em uso sistémico
de inibidor de 5-alfa-redutase que contrairam COVID-19
apresentaram reducdo importante dos sintomas no contexto
ambulatorial. Em estudo caso-controle em ambiente hospi-
talar, homens em uso de inibidor de 5-alfa-redutase tiveram
menor chance de serem admitidos em UTI, sugerindo tal
efeito protetor. No entanto, ainda é incerto se a introducao
de antiandrogenos apos a infeccao por SARS-CoV-2 teria
algum beneficio. Aparentemente, os dermatologistas deve-
riam encorajar seus pacientes com AGA a manterem o uso
de antiandrogenos durante a pandemia. Esse €, sem dlvida,
um campo de pesquisa bastante promissor.%-°

Consideracoes finais

Embora o nimero de publicagcdes em um curto intervalo de
tempo seja expressivo e crescente, ainda ha muitas pergun-
tas desafiadoras sobre as manifestacdes cutaneas associadas
a COVID-19. A verdadeira frequéncia dos achados cutaneos é
amplamente variavel (0,2 a 45%) na literatura; os estudos de
revisao sistematica apontam para frequéncia proxima a 6%.
As manifestacdes dermatoldgicas mais encontradas foram as
erupgcdes maculopapulares, seguidas das lesdes EP-simile.
No entanto, ha publicacdes que trazem as lesdes EP-simile
como as manifestacées mais prevalentes. Os quadros de
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erupcoes urticariforme, vesicular e livedo, além de parpura
e necrose sao menos descritos. Quanto ao tempo de surgi-
mento, as lesdes cutaneas sdo habitualmente concomitantes
aos sintomas gerais e raramente podem precedé-los, como
nos casos de urticaria e lesdes vesiculares. O EP-simile pode
surgir tardiamente ou, inclusive, ser a Unica manifestacao
clinica de COVID-19. Os quadros vasculares como livedo, pur-
pura e necrose sao igualmente tardios, porém associados a
maior gravidade e pior progndstico. Estudos histopatologicos
e de imuno-histoquimica dos diferentes padroes de lesoes
cutaneas em pacientes com COVID-19 sao fundamentais para
melhor compreensao do seu significado fisiopatolégico em
relacao a doencga (causadas diretamente pela infecgao viral
decorrentes de complicacdes da doenca sistémica).

Vale ressaltar a importancia da exclusao dos possiveis
diagnosticos diferenciais diante de um paciente com COVID-
19 que apresente lesdes de pele, antes que se atribua o
quadro cutaneo exclusivamente a infeccao viral. Quadros de
urticaria espontanea, demais infecgoes virais, farmacoder-
mias, entre outros, devem ser considerados na investigacao
desses pacientes.

A contribuicao da dermatologia a pandemia de COVID-
19 parece ir além das manifestacdes cutaneas. A estreita
relacdo entre androgenos e o curso da infeccao por SARS-
-CoV-2 abre um promissor campo de pesquisa sobre seus
fatores prognosticos e protetores, especialmente no tocante
ao uso sistémico dos antiandrogenos, amplamente prescritos
na dermatologia.

A pandemia tem proporcionado uma excelente oportuni-
dade para os dermatologistas aprenderem e contribuirem.
Infelizmente, ela ainda nao acabou. Como a ciéncia é um
processo dinamico, hd a esperanca de que mais estudos
sejam desenvolvidos para que respostas possam ser encon-
tradas e as incertezas resolvidas.

Suporte financeiro

Nenhum.

Contribuicao dos autores

Camila Arai Seque: Concepcao e desenho do estudo; ana-
lise e interpretacao dos dados; redacao do artigo e revisao
critica do conteldo; obtencao, analise e interpretacao dos
dados; revisao critica da literatura; aprovacao final da ver-
sao do manuscrito.

Milvia Maria Simodes e Silva Enokihara: Concepcao e dese-
nho do estudo; analise e interpretacao dos dados; redacao
do artigo e revisao critica do conteldo; obtencao, analise e
interpretacao dos dados; participacao na orientacao da pes-
quisa; revisao critica da literatura; aprovacao final da versao
do manuscrito.

Adriana Maria Porro: Concepcao e desenho do estudo;
analise e interpretacao dos dados; redacao do artigo e revi-
sao critica do conteldo; obtencao, analise e interpretacao
dos dados; participacdao na orientacao da pesquisa; revisao
critica da literatura; aprovacao final da versao do manus-
crito.

Jane Tomimori: Concepcao e desenho do estudo; ana-
lise e interpretacao dos dados; analise estatistica; redacao
do artigo e revisao critica do conteldo; obtencao, analise e



C.A. Seque, M.M. Enokihara, A.M. Porro et al.

interpretacao dos dados; participacao na orientacao da pes-
quisa; revisdo critica da literatura; aprovacao final da versao
do manuscrito.

Conflito de interesses

Nenhum.

Referéncias

10.

1.

12.

13.

14.

15.

16.

. Shinkai K, Bruckner AL. Dermatology and COVID-19. JAMA.

2020;324:1133-4.

. Joob B, Wiwanitkit V. COVID-19 can present with a rash and be

mistaken for dengue. J Am Acad Dermatol. 2020;82:177.

. Guan WJ, Ni ZY, Hu Y, Liang WH, Ou CQ, He JX, et al. Clinical

Characteristics of Coronavirus Disease 2019 in China. N Engl J
Med. 2020;382:1708-20.

. Recalcati S. Cutaneous manifestations in COVID-19: a first pers-

pective. J Eur Acad Dermatol Venereol. 2020;34:212-3.

. Matar S, Oulés B, Sohier P, Chosidow O, Beylot-Barroy M, Dupin

N, et al. Cutaneous manifestations in SARS-CoV-2 infection
(COVID-19): a French experience and a systematic review of
the literature. J Eur Acad Dermatol Venereol. 2020;34:686-9.

. Rerknimitr P, Theerawattanawit C, Lertpichitkul P, Janta-

rabenjakul W, Putcharoen O, Puthanakit T, et al. Skin
manifestations in COVID-19: The tropics experience. J Derma-
tol. 2020;47:444-6.

. Solak EO, Ketencioglu BB, Aslaner H, Cinar SL, Kartal D, Benli

AR, et al. Cutaneous symptoms of patients diagnosed with
COVID-19 in one province: a cross-sectional survey. J Eur Acad
Dermatol Venereol. 2021;35:105-6.

. Gaspari V, Orioni G, Misciali C, Viviani F, Zengarini C. COVID-19

skin eruptions: incidence in hospitalized patients in Bologna. Int
J Dermatol. 2021;60:512-3.

. Tammaro A, Adebanjo GAR, Parisella FR, Pezzuto A, Rello

J. Cutaneous manifestations in COVID-19: the experiences
of Barcelona and Rome. J Eur Acad Dermatol Venereol.
2020;34:306-7.

Tamai M, Maekawa A, Goto N, Ge L, Nishida T, Iwahashi H, et al.
Three cases of COVID-19 patients presenting with erythema. J
Dermatol. 2020;47:1175-8.

Fernandez-Guarino M, Ortega-Quijano D, Suarez-Valle A,
Jimenez-Cauhe J, Jaen-Olasolo P, Fernandez-Guarino M, et al.
Lack of skin manifestations in COVID-19 hospitalized patients
during the second epidemic wave in Spain: a possible associa-
tion with a novel SARS-CoV-2 variant a cross sectional study. J
Eur Acad Dermatol Venereol. 2021;35:183-5.

Criado PR, Pincelli TPH, Criado RFJ, Abdalla BMZ, Belda Junior
W. Potential interactions of SARS-CoV-2 with human cell recep-
tors in the skin: Understanding the enigma for a lower frequency
of skin lesions compared to other tissues. Exp Dermatol.
2020;29:936-44.

Unterluggauer L, Pospischil I, Krall C, Saluzzo S, Kimeswenger
S, Karolyi M, et al. Cutaneous manifestations of SARS-CoV-2 a
two-center, prospective, case-controlled study. J Am Acad Der-
matol. 2021;85:202-4.

Bourgonje AR, Abdulle AE, Timens W, Hillebrands JL, Navis
GJ, Gordijn SJ, et al. Angiotensin-converting enzyme 2 (ACE2).
SARS-CoV-2 and the pathophysiology of coronavirus disease 2019
(COVID-19). J Pathol. 2020;251:228-48.

Jamiolkowski D, Miihleisen B, Miiller S, Navarini AA, Tzankov A,
Roider E. SARS-CoV-2 PCR testing of skin for COVID-19 diagnos-
tics: a case report. Lancet. 2020;396:598-9.

Magro C, Mulvey JJ, Berlin D, Nuovo G, Salvatore S, Harp J, et al.
Complement associated microvascular injury and thrombosis in

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

86

the pathogenesis of severe COVID-19 infection: A report of five
cases. Transl Res. 2020;220:1-13.

Colmenero |, Santonja C, Alonso-Riano M, Noguera-Morel L,
Hernandez-Martin A, Andina D, et al. SARS-CoV-2 endothe-
lial infection causes COVID-19 chilblains: histopathological,
immunohistochemical and ultrastructural study of seven pae-
diatric cases. Br J Dermatol. 2020;183:729-37.

Criado PR, Abdalla BMZ, Assis IC, Mello CBG, Caputo GC, Vieira
IC. Are the cutaneous manifestations during or due to SARS-
-CoV-2 infection/COVID-19 frequent or not? Revision of possible
pathophysiologic mechanisms. Inflamm Res. 2020;69:745-56.
Suchonwanit P, Leerunyakul K, Kositkuljorn C. Cutaneous mani-
festations in COVID-19: Lessons learned from current evidence.
J Am Acad Dermatol. 2020;83:57-60.

Criado PR, Pagliari C, Carneiro FRO, Quaresma JAS. Lessons
from dermatology about inflammatory responses in Covid-19.
Rev Med Virol. 2020;30:2130.

Cavanagh G, Criado PR, Pagliari C, Carneiro FRO, Quaresma JAS,
Cappel MA, et al. Pernio during the COVID-19 pandemic and
review of inflammation patterns and mechanisms of hypercoa-
gulability. JAAD Case Rep. 2020;6:898-9.

Magro CM, Mulvey JJ, Laurence J, Sanders S, Crowson NA, Gros-
sman M, et al. The differing pathophysiologies that underlie
COVID-19-associated perniosis and thrombotic retiform pur-
pura: a case series. Br J Dermatol. 2021;184:141-50.

Santonja C, Heras F, NGnez L, Requena L. COVID-19 chilblain-
-like lesion: immunohistochemical demonstration of SARS-CoV-
2 spike protein in blood vessel endothelium and sweat gland
epithelium in a polymerase chain reaction-negative patient. Br
J Dermatol. 2020;183:778-80.

Garcia-Gil MF, Monte-Serrano J, Garcia MG, Prieto-Torres L,
Pascual-Del-Riquelme AJ, Flecha IC, et al. Absence of SARS-
-CoV-2 RNA detection in tissue samples of COVID-19-related
cutaneous lesions analyzed by real-time RT-PCR. J Eur Acad
Dermatol Venereol. 2021;35:318-21.

Abadias-Granado |, Navarro-Bielsa A, Morales-Callaghan AM,
Roc L, Suso-Estivalez CC, Povar-Echeverria M, et al. COVID-19-
associated cutaneous manifestations: does human herpesvirus
6 play an aetiological role? Br J Dermatol. 2021;184:1187-90.
Casas CG, Catala A, Hernandez GC, Rodriguez-Jiménez P,
Fernandez-Nieto D, Lario ARV, et al. Classification of the
cutaneous manifestations of COVID-19: a rapid prospective nati-
onwide consensus study in Spain with 375 cases. Br J Dermatol.
2020;183:71-7.

Masson A, Bouaziz JD, Sulimovic L, Cassius C, Jachiet M, lonescu
MA, et al. Chilblains is a common cutaneous finding during
the COVID-19 pandemic: A retrospective nationwide study from
France. J Am Acad Dermatol. 2020;83:667-70.

Freeman EE, McMahon DE, Lipoff JB, Rosenbach M, Kovarik C,
Desai SR, et al. The spectrum of COVID-19-associated dermato-
logic manifestations: An international registry of 716 patients
from 31 countries. J Am Acad Dermatol. 2020;83:1118-29.
Marzano AV, Genovese G, Moltrasio C, Gaspari V, Vezzoli P,
Maione V, et al. The clinical spectrum of COVID-19-associated
cutaneous manifestations: An Italian multicenter study of 200
adult patients. J Am Acad Dermatol. 2021;84:1356-63.
Visconti A, Bataille V, Rossi N, Kluk J, Murphy R, Puig S, et al.
Diagnostic value of cutaneous manifestation of SARS-CoV-2
infection. Br J Dermatol. 2021;184:880-7.

De Giorgi V, Recalcati S, Jia Z, Chong W, Ding R, Deng Y, et al.
Cutaneous manifestations related to coronavirus disease 2019
(COVID-19): A prospective study from China and Italy. J Am Acad
Dermatol. 2020;83:674-5.

Rekhtman S, Tannenbaum R, Strunk A, Birabaharan M, Wright
S, Grbic N, et al. Eruptions and related clinical course among
296 hospitalized adults with confirmed COVID-19. J Am Acad
Dermatol. 2021;84:946-52.


http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0455
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0455
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0455
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0455
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0455
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0455
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0455
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0455
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0455
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0455
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0455
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0455
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0455
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0460
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0460
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0460
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0460
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0460
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0460
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0460
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0460
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0460
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0460
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0460
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0460
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0460
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0460
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0460
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0460
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0460
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0460
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0460
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0460
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0460
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0460
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0465
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0465
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0465
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0465
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0465
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0465
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0465
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0465
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0465
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0465
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0465
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0465
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0465
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0465
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0465
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0465
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0465
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0465
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0465
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0465
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0465
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0465
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0465
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0465
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0465
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0465
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0465
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0465
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0465
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0465
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0465
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0465
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0465
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0470
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0470
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0470
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0470
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0470
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0470
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0470
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0470
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0470
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0470
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0470
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0470
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0470
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0470
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0470
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0470
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0470
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0470
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0470
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0470
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0470
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0470
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0475
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0475
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0475
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0475
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0475
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0475
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0475
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0475
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0475
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0475
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0475
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0475
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0475
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0475
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0475
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0475
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0475
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0475
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0475
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0475
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0475
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0475
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0475
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0475
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0475
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0475
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0475
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0475
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0475
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0475
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0475
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0475
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0475
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0475
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0475
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0475
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0475
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0475
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0475
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0475
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0475
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0475
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0475
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0480
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0480
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0480
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0480
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0480
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0480
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0480
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0480
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0480
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0480
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0480
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0480
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0480
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0480
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0480
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0480
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0480
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0480
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0480
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0480
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0480
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0480
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0480
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0480
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0480
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0480
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0480
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0480
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0480
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0480
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0480
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0480
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0480
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0480
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0480
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0485
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0485
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0485
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0485
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0485
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0485
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0485
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0485
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0485
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0485
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0485
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0485
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0485
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0485
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0485
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0485
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0485
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0485
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0485
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0485
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0485
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0485
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0485
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0485
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0485
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0485
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0485
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0485
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0485
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0485
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0485
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0485
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0485
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0485
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0485
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0485
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0485
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0485
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0485
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0485
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0485
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0485
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0490
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0490
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0490
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0490
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0490
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0490
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0490
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0490
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0490
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0490
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0490
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0490
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0490
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0490
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0490
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0490
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0490
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0490
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0490
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0490
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0490
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0490
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0490
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0490
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0490
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0490
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0490
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0490
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0490
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0490
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0495
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0495
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0495
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0495
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0495
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0495
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0495
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0495
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0495
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0495
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0495
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0495
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0495
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0495
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0495
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0495
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0495
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0495
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0495
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0495
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0495
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0495
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0495
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0495
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0495
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0495
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0495
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0495
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0495
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0495
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0495
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0495
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0495
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0495
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0495
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0495
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0500
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0500
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0500
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0500
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0500
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0500
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0500
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0500
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0500
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0500
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0500
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0500
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0500
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0500
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0500
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0500
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0500
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0500
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0500
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0500
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0500
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0500
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0500
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0500
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0500
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0500
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0500
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0500
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0500
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0500
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0500
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0505
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0510
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0515
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0515
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0515
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0515
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0515
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0515
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0515
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0515
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0515
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0515
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0515
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0515
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0515
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0515
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0515
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0515
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0515
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0515
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0515
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0515
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0515
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0515
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0515
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0515
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0515
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0515
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0515
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0515
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0515
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0515
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0515
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0515
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0515
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0515
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0515
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0515
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0515
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0515
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0520
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0520
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0520
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0520
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0520
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0520
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0520
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0520
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0520
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0520
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0520
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0520
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0520
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0520
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0520
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0520
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0520
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0520
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0520
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0520
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0520
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0520
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0520
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0520
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0520
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0520
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0520
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0520
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0520
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0520
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0520
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0520
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0520
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0520
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0520
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0520
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0520
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0520
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0525
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0525
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0525
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0525
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0525
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0525
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0525
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0525
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0525
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0525
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0525
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0525
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0525
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0525
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0525
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0525
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0525
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0525
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0525
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0525
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0525
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0525
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0525
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0525
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0525
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0525
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0525
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0525
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0525
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0525
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0525
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0525
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0530
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0530
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0530
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0530
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0530
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0530
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0530
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0530
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0530
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0530
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0530
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0530
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0530
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0530
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0530
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0530
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0530
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0530
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0530
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0530
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0530
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0530
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0530
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0530
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0530
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0530
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0530
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0530
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0530
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0530
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0530
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0530
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0530
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0530
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0530
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0530
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0530
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0530
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0530
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0530
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0530
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0535
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0535
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0535
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0535
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0535
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0535
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0535
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0535
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0535
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0535
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0535
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0535
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0535
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0535
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0535
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0535
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0535
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0535
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0535
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0535
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0535
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0535
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0535
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0535
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0535
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0535
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0535
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0535
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0535
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0535
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0535
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0535
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0535
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0535
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0535
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0535
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0535
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0535
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0535
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0535
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0535
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0535
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0540
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0540
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0540
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0540
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0540
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0540
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0540
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0540
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0540
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0540
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0540
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0540
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0540
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0540
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0540
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0540
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0540
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0540
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0540
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0540
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0540
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0540
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0540
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0540
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0540
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0540
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0540
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0540
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0540
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0540
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0540
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0540
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0540
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0540
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0540
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0540
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0540
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0540
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0540
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0540
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0540
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0540
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0545
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0545
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0545
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0545
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0545
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0545
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0545
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0545
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0545
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0545
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0545
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0545
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0545
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0545
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0545
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0545
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0545
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0545
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0545
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0545
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0545
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0545
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0545
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0545
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0545
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0545
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0545
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0550
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0550
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0550
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0550
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0550
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0550
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0550
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0550
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0550
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0550
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0550
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0550
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0550
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0550
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0550
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0550
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0550
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0550
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0550
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0550
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0550
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0550
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0550
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0555
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0555
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0555
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0555
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0555
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0555
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0555
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0555
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0555
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0555
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0555
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0555
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0555
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0555
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0555
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0555
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0555
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0555
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0555
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0555
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0555
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0555
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0555
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0555
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0555
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0555
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0555
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0555
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0555
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0555
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0555
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0555
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0555
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0555
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0555
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0555
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0555
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0555
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0555
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0555
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0555
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0560
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0560
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0560
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0560
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0560
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0560
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0560
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0560
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0560
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0560
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0560
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0560
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0560
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0560
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0560
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0560
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0560
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0560
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0560
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0560
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0560
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0560
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0560
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0560
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0560
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0560
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0560
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0560
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0560
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0560
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0560
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0560
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0560
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0560
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0560
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0560
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0560
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0560
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0565
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0570
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0575
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0575
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0575
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0575
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0575
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0575
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0575
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0575
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0575
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0575
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0575
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0575
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0575
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0575
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0575
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0575
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0575
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0575
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0575
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0575
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0575
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0575
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0575
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0575
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0575
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0575
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0575
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0575
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0575
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0575
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0575
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0575
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0575
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0575
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0575
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0575
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0580
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0585
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0585
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0585
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0585
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0585
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0585
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0585
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0585
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0585
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0585
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0585
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0585
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0585
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0585
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0585
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0585
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0585
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0585
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0585
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0585
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0585
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0585
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0585
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0585
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0585
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0585
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0585
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0585
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0585
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0585
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0585
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0585
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0585
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0585
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0585
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0585
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0585
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0585
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0585
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0590
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0590
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0590
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0590
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0590
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0590
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0590
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0590
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0590
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0590
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0590
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0590
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0590
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0590
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0590
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0590
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0590
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0590
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0590
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0590
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0590
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0590
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0590
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0590
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0590
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0590
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0590
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0590
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0590
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0590
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0590
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0590
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0590
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0590
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0590
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0590
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0590
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0590
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0590
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0590
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0590
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0595
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0595
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0595
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0595
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0595
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0595
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0595
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0595
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0595
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0595
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0595
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0595
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0595
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0595
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0595
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0595
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0595
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0595
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0595
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0595
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0595
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0595
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0595
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0595
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0595
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0595
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0595
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0595
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0595
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0595
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0595
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0595
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0595
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0595
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0595
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0595
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0595
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0595
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0595
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0595
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0595
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0595
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0595
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0595
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0600
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0600
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0600
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0600
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0600
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0600
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0600
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0600
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0600
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0600
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0600
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0600
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0600
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0600
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0600
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0600
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0600
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0600
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0600
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0600
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0600
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0600
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0600
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0600
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0600
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0600
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0600
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0600
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0600
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0600
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0600
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0600
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0600
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0600
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0605
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0605
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0605
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0605
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0605
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0605
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0605
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0605
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0605
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0605
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0605
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0605
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0605
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0605
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0605
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0605
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0605
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0605
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0605
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0605
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0605
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0605
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0605
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0605
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0605
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0605
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0605
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0605
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0605
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0605
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0605
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0605
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0605
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0605
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0605
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0605
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0605
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0605
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0605
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0605
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0605
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0605
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0605
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0605
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0610
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0610
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0610
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0610
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0610
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0610
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0610
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0610
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0610
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0610
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0610
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0610
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0610
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0610
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0610
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0610
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0610
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0610
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0610
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0610
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0610
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0610
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0610
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0610
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0610
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0610
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0610
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0610
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0610
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0610
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0610
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0610
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0610
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0610
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0610
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0610
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0610
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0610

Anais Brasileiros de Dermatologia 2022;97(1):75-88

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

47.

48.

49.

Maestro IM, Merino LP, Tanago BUG, Gonzalez AA, Sopefia AO,
Vicente JS, et al. Skin manifestations in patients hospitalized
with confirmed COVID-19 disease: a cross-sectional study in a
tertiary hospital. Int J Dermatol. 2020;59:1353-7.
Nuno-Gonzalez A, Martin-Carrillo P, Magaletsky K, Rios MDM,
Manas CH, Almazan JA, et al. Prevalence of mucocutaneous
manifestations in 666 patients with COVID-19 in a field hos-
pital in Spain: oral and palmoplantar findings. Br J Dermatol.
2021;184:184-5.

Avancini J, Miyamoto D, Arnone M, Gabbi TVB, Ferreira PS,
Festa-Neto C, et al. Absence of specific cutaneous manifesta-
tions of severe acute respiratory syndrome coronavirus 2 in a
reference center in Brazil. J Am Acad Dermatol. 2021;84:67.
Jamshidi P, Hajikhani B, Mirsaeidi M, Vahidnezhad H, Dadashi M,
Nasiri MJ. Skin Manifestations in COVID-19 Patients: Are They
Indicators for Disease Severity? A Systematic Review. Front Med
(Lausanne). 2021;8, 634208.

Gisondi P, Leo SD, Bellinato F, Cazzaniga S, Piaserico S, Naldi
L. Time of Onset of Selected Skin Lesions Associated with
COVID-19: A Systematic Review. Dermatol Ther (Heidelb).
2021;11:695-705.

Mirza FN, Malik AA, Omer SB, Sethi A. Dermatologic manifes-
tations of COVID-19: a comprehensive systematic review. Int J
Dermatol. 2021;60:418-50.

Rosell-Diaz AM, Mateos-Mayo A, Nieto-Benito LM, Balaguer-
Franch I, Torre-Ruiz EH, Lainez-Nuez A, et al. Exanthema and
eosinophilia in COVID-19 patients: has viral infection a role
in drug induced exanthemas? J Eur Acad Dermatol Venereol.
2020;34:561-3.

Fernandez-Nieto D, Jimenez-Cauhe J, Suarez-Valle A, Moreno-
Arrones OM, Saceda-Corralo D, Arana-Raja A, et al. Characteri-
zation of acute acral skin lesions in nonhospitalized patients: A
case series of 132 patients during the COVID-19 outbreak. J Am
Acad Dermatol. 2020;83:61-3.

Freeman EE, McMahon DE, Lipoff JB, Rosenbach M, Kovarik
C, Takeshita J, et al. Pernio-like skin lesions associated with
COVID-19: A case series of 318 patients from 8 countries. J Am
Acad Dermatol. 2020;83:486-92.

Kanitakis J, Lesort C, Danset M, Jullien D. Chilblain-like acral
lesions during the COVID-19 pandemic ("*COVID toes’’): Histo-
logic, immunofluorescence, and immunohistochemical study of
17 cases. J Am Acad Dermatol. 2020;83:870-5.

Cleach LL, Dousset L, Assier H, Fourati S, Barbarot S, Bou-
lard C, et al. Most chilblains observed during the COVID-19
outbreak occur in patients who are negative for COVID-19 on
polymerase chain reaction and serology testing. Br J Dermatol.
2020;183:866-74.

. Balestri R, Magnano M, Rizzoli L, Rech G. Do we have serological

evidence that chilblain-like lesions are related to SARS-CoV-2?
A review of the literature. Dermatol Ther. 2020;33, 14229.
Baeck M, Hoton D, Marot L, Herman A. Chilblains and COVID-
19: why SARS-CoV-2 endothelial infection is questioned. Br J
Dermatol. 2020;183:1152-3.

Algaadi SA. Urticaria and COVID-19: A review. Dermatol Ther.
2020;33, 14290.

Marzano AV, Genovese G, Fabbrocini G, Pigatto P, Monfrecola G,
Piraccini BM, et al. Varicella-like exanthema as a specific COVID-
19-associated skin manifestation: Multicenter case series of 22
patients. J Am Acad Dermatol. 2020;83:280-5.

Iranmanesh B, Khalili M, Amiri R, Zartab H, Aflatoonian M. Oral
manifestations of COVID-19 disease: A review article. Dermatol
Ther. 2021;34, 14578.

Moreno-Arrones OM, Lobato-Berezo A, Gomez-Zubiaur A, Arias-
Santiago S, Saceda-Corralo DC, Bernardez-Guerra, et al. SARS-
-CoV-2-induced telogen effluvium: a multicentric study. J Eur
Acad Dermatol Venereol. 2021;35:181-3.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

87

Cline A, Jacobs AK, Fonseca M, Wu J, Asrani F, Safai B, et al.
Race, ethnicity and comorbidities are critical factors in the
diagnosis of telogen effluvium during the COVID-19 pandemic.
J Am Acad Dermatol. 2021;85:209-11.

Quintana-Castanedo L, Feito-Rodriguez M, Valero-Lopez |,
Chiloeches-Fernandez C, Sendagorta-Cudods E, Herranz-Pinto P.
JAAD Case Rep. 2020;6:498-9.

Perosanz-Lobo D, Fernandez-Nieto D, Burgos-Blasco P, Selda-
Enriquez G, Carretero I, Moreno C, et al. Urticarial vasculitis
in COVID-19 infection: a vasculopathy-related symptom? J Eur
Acad Dermatol Venereol. 2020;34:566-8.

Elhag SAA, Ibrahim H, Abdelhadi S. Angioedema and urticaria in
a COVID-19 patient: A case report and review of the literature.
JAAD Case Rep. 2020;6:1091-4.

Johansen M, Chisolm SS, Aspey LD, Brahmbhatt M. Pityriasis
rosea in otherwise asymptomatic confirmed COVID-19-positive
patients: A report of 2 cases. JAAD Case Rep. 2021;7:93-4.
Welsh E, Garza JAC, Cuellar-Barboza A, Franco-Marquez R,
Arvizu-Rivera RI. SARS-CoV-2 spike protein positivity in pityriasis
rosea-like and urticaria-like rashes of COVID-19. Br J Dermatol.
2021;184:1194-5.

Dursun R, Temiz SA. The clinics of HHV-6 infection in COVID-
19 pandemic: Pityriasis rosea and Kawasaki disease. Dermatol
Ther. 2020;33, 13730.

Tahir A, Sohail Z, Nasim B, Parmar NV. Widespread cutaneous
small vessel vasculitis secondary to COVID-19 infection. Int J
Dermatol. 2020;59:1278-9.

Gomez MC, Gonzalez-Cruz C, Ferrer B, Barbera MJ. Leucocy-
toclastic vasculitis in a patient with COVID-19 with positive
SARS-CoV-2 PCR in skin biopsy. BMJ Case Rep. 2020;13,
238039.

Sandhu S, Chand S, Bhatnagar A, Dabas R, Bhat S, Kumar H,
et al. Possible association between IgA vasculitis and COVID-19.
Dermatol Ther. 2021;34, 14551.

Bressler MY, Pathak N, Cervellione K, Bagheri F, Epstein E, Mir
A, et al. New Onset Granulomatosis with Polyangiitis Associated
with COVID-19. Case Rep Dermatol Med. 2021;2021, 8877292.
Hashizume H, Sano Y, Furukawa S, Imokawa S. Eosinophilic
granulomatosis with polyangiitis mimicking coronavirus dise-
ase 2019: a case report. J Eur Acad Dermatol Venereol.
2020;34:557-9.

Wollina U. Schamberg-like purpuric eruptions and tonsillitis in
mild COVID-19. Dermatol Ther. 2020;33, 13766.

Khan IA, Karmakar S, Chakraborty U, Sil A, Chandra A. Pur-
pura fulminans as the presenting manifestation of COVID-19.
Postgrad Med J. 2021;97:473.

Janah H, Zinebi A, Elbenaye J. Atypical erythema multiforme
palmar plaques lesions due to Sars-Cov-2. J Eur Acad Dermatol
Venereol. 2020;34:373-5.

Pezzarossa E, Ungari M, Caresana G, Sagradi F, Cimardi L, Pan
A, et al. Acute Generalized Exanthematous Pustulosis (AGEP) in
12 Patients Treated for SARS-CoV-2 Positive Pneumonia. Am J
Dermatopathol. 2021;43:342-8.

Tanaka A, Isei M, Kikuzawa C, Hinogami H, Nishida K, Gohma I,
et al. Development of toxic epidermal necrolysis in a coronavi-
rus disease 2019 patient with recurrence of positive SARS-CoV-2
viral RNA. J Dermatol. 2021;48:144-5.

Chicharro P, Rodriguez-Jiménez P, Muiioz-Aceituno E, Argila D,
Munoz-Hernandez P, Llamas-Velasco M. SDRIFE-like rash associ-
ated with COVID-19, clinicopathological correlation. Australas
J Dermatol. 2021;62:88-9.

Neri |, Guglielmo A, Virdi A, Gaspari V, Starace M, Piraccini BM.
The red half-moon nail sign: a novel manifestation of coronavi-
rus infection. J Eur Acad Dermatol Venereol. 2020;34:663-5.
Nuno-Gonzalez A, Magaletsky K, Rodriguez FM, Ibarguren AM,
Beato MJ, Bravo ER, et al. Palmoplantar erythrodysesthesia:


http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0615
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0615
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0615
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0615
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0615
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0615
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0615
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0615
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0615
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0615
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0615
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0615
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0615
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0615
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0615
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0615
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0615
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0615
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0615
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0615
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0615
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0615
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0615
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0615
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0615
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0615
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0615
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0615
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0615
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0615
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0615
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0615
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0615
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0615
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0615
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0615
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0615
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0615
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0615
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0615
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0615
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0615
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0620
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0625
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0625
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0625
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0625
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0625
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0625
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0625
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0625
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0625
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0625
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0625
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0625
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0625
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0625
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0625
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0625
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0625
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0625
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0625
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0625
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0625
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0625
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0625
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0625
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0625
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0625
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0625
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0625
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0625
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0625
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0625
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0625
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0625
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0625
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0625
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0625
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0625
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0625
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0625
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0630
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0630
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0630
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0630
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0630
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0630
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0630
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0630
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0630
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0630
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0630
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0630
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0630
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0630
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0630
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0630
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0630
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0630
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0630
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0630
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0630
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0630
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0630
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0630
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0630
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0630
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0630
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0630
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0630
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0630
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0630
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0630
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0630
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0630
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0630
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0630
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0635
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0635
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0635
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0635
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0635
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0635
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0635
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0635
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0635
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0635
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0635
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0635
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0635
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0635
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0635
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0635
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0635
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0635
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0635
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0635
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0635
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0635
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0635
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0635
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0635
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0635
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0635
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0635
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0635
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0635
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0635
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0635
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0635
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0635
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0635
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0635
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0635
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0635
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0635
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0640
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0640
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0640
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0640
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0640
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0640
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0640
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0640
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0640
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0640
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0640
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0640
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0640
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0640
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0640
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0640
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0640
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0640
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0640
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0640
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0640
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0640
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0640
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0640
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0640
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0640
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0645
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0645
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0645
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0645
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0645
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0645
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0645
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0645
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0645
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0645
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0645
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0645
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0645
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0645
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0645
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0645
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0645
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0645
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0645
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0645
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0645
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0645
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0645
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0645
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0645
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0645
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0645
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0645
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0645
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0645
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0645
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0645
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0645
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0645
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0645
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0645
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0645
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0645
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0645
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0645
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0645
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0645
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0645
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0645
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0650
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0655
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0655
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0655
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0655
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0655
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0655
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0655
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0655
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0655
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0655
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0655
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0655
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0655
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0655
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0655
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0655
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0655
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0655
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0655
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0655
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0655
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0655
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0655
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0655
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0655
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0655
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0655
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0655
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0655
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0655
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0655
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0655
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0655
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0655
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0655
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0655
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0655
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0655
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0655
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0655
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0655
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0655
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0660
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0660
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0660
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0660
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0660
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0660
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0660
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0660
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0660
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0660
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0660
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0660
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0660
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0660
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0660
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0660
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0660
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0660
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0660
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0660
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0660
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0660
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0660
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0660
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0660
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0660
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0660
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0660
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0660
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0660
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0660
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0660
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0660
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0660
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0660
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0665
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0670
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0670
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0670
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0670
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0670
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0670
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0670
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0670
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0670
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0670
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0670
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0670
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0670
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0670
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0670
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0670
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0670
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0670
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0670
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0670
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0670
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0670
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0670
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0670
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0670
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0670
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0670
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0670
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0670
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0670
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0670
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0670
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0675
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0675
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0675
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0675
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0675
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0675
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0675
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0675
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0675
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0675
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0675
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0675
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0675
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0675
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0675
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0675
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0675
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0675
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0675
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0675
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0675
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0675
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0675
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0675
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0675
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0675
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0675
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0680
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0680
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0680
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0680
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0680
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0680
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0680
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0680
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0680
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0680
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0680
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0680
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0680
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0685
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0685
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0685
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0685
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0685
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0685
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0685
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0685
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0685
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0685
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0685
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0685
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0685
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0685
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0685
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0685
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0685
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0685
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0685
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0685
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0685
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0685
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0685
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0685
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0685
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0685
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0685
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0685
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0685
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0685
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0685
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0685
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0685
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0685
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0685
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0685
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0685
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0685
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0685
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0685
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0685
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0685
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0685
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0685
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0690
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0690
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0690
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0690
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0690
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0690
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0690
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0690
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0690
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0690
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0690
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0690
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0690
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0690
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0690
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0690
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0690
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0690
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0690
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0690
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0690
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0690
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0690
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0695
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0695
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0695
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0695
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0695
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0695
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0695
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0695
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0695
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0695
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0695
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0695
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0695
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0695
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0695
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0695
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0695
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0695
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0695
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0695
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0695
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0695
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0695
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0695
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0695
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0695
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0695
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0695
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0695
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0695
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0695
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0695
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0695
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0695
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0700
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0700
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0700
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0700
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0700
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0700
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0700
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0700
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0700
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0700
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0700
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0700
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0700
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0700
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0700
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0700
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0700
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0700
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0700
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0700
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0700
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0700
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0700
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0700
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0700
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0700
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0700
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0700
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0700
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0700
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0700
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0700
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0700
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0700
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0700
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0700
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0700
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0700
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0700
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0700
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0700
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0700
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0705
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0705
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0705
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0705
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0705
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0705
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0705
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0705
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0705
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0705
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0705
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0705
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0705
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0705
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0705
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0705
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0705
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0705
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0705
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0705
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0705
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0705
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0705
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0705
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0705
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0710
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0710
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0710
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0710
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0710
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0710
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0710
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0710
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0710
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0710
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0710
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0710
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0710
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0710
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0710
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0710
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0710
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0710
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0710
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0710
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0710
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0710
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0710
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0710
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0710
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0710
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0710
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0710
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0710
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0710
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0710
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0710
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0710
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0710
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0710
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0710
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0715
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0715
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0715
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0715
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0715
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0715
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0715
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0715
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0715
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0715
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0715
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0715
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0715
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0715
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0715
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0715
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0715
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0715
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0715
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0715
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0715
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0715
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0715
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0715
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0715
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0715
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0715
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0715
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0715
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0715
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0720
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0720
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0720
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0720
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0720
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0720
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0720
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0720
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0720
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0720
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0720
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0720
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0720
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0720
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0720
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0720
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0720
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0720
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0720
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0720
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0720
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0720
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0720
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0720
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0720
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0720
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0720
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0720
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0720
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0720
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0720
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0725
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0725
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0725
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0725
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0725
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0725
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0725
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0725
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0725
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0725
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0725
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0725
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0725
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0725
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0725
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0725
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0725
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0725
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0725
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0725
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0725
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0725
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0725
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0725
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0725
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0725
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0725
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0725
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0725
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0725
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0725
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0725
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0730
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0730
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0730
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0730
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0730
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0730
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0730
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0730
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0730
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0730
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0730
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0730
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0730
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0730
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0730
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0730
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0730
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0730
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0730
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0730
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0730
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0730
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0730
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0730
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0730
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0730
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0735
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0735
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0735
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0735
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0735
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0735
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0735
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0735
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0735
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0735
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0735
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0735
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0735
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0735
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0735
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0735
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0735
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0735
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0735
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0735
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0735
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0735
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0735
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0735
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0735
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0735
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0735
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0735
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0735
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0740
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0740
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0740
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0740
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0740
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0740
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0740
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0740
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0740
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0740
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0740
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0740
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0740
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0740
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0740
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0740
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0740
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0740
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0740
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0740
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0740
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0740
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0740
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0740
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0740
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0740
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0740
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0740
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0740
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0740
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0740
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0745
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0745
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0745
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0745
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0745
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0745
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0745
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0745
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0745
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0745
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0745
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0745
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0745
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0745
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0745
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0745
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0745
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0745
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0745
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0745
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0745
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0745
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0745
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0745
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0745
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0745
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0745
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0745
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0750
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0750
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0750
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0750
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0750
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0750
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0750
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0750
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0750
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0750
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0750
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0750
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0750
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0750
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0750
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0750
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0750
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0750
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0750
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0750
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0750
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0750
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0750
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0750
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0750
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0750
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0750
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0750
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0750
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0750
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0750
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0750
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0750
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0755
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0755
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0755
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0755
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0755
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0755
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0755
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0755
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0755
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0755
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0755
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0755
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0755
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0755
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0755
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0755
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0755
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0755
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0755
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0755
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0755
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0755
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0755
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0755
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0755
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0755
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0755
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0755
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0755
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0755
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0755
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0755
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0760
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0760
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0760
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0760
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0760
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0760
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0760
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0760
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0760
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0760
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0760
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0760
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0760
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0760
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0760
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0760
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0765
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0765
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0765
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0765
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0765
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0765
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0765
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0765
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0765
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0765
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0765
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0765
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0765
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0765
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0765
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0765
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0765
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0765
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0765
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0765
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0765
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0765
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0765
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0765
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0770
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0770
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0770
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0770
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0770
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0770
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0770
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0770
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0770
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0770
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0770
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0770
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0770
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0770
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0770
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0770
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0770
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0770
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0770
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0770
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0770
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0770
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0770
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0770
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0770
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0770
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0775
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0775
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0775
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0775
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0775
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0775
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0775
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0775
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0775
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0775
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0775
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0775
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0775
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0775
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0775
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0775
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0775
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0775
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0775
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0775
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0775
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0775
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0775
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0775
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0775
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0775
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0775
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0775
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0775
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0775
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0775
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0775
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0775
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0775
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0775
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0775
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0775
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0775
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0775
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0775
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0775
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0775
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0780
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0780
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0780
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0780
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0780
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0780
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0780
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0780
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0780
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0780
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0780
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0780
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0780
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0780
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0780
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0780
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0780
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0780
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0780
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0780
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0780
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0780
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0780
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0780
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0780
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0780
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0780
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0780
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0780
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0780
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0780
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0780
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0780
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0780
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0780
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0780
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0780
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0780
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0780
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0780
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0780
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0780
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0780
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0785
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0785
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0785
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0785
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0785
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0785
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0785
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0785
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0785
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0785
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0785
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0785
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0785
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0785
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0785
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0785
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0785
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0785
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0785
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0785
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0785
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0785
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0785
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0785
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0785
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0785
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0785
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0785
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0785
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0785
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0785
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0785
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0785
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0785
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0785
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0785
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0785
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0790
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0790
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0790
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0790
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0790
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0790
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0790
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0790
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0790
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0790
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0790
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0790
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0790
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0790
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0790
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0790
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0790
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0790
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0790
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0790
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0790
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0790
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0790
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0790
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0790
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0790
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0790
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0790
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0790
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0790
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0790
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0790
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0790
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0790
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0790
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0790
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0790
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0790
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0795
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0795
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0795
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0795
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0795
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0795
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0795
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0795
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0795
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0795
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0795
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0795
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0795
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0795
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0795
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0795
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0795
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0795
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0795

C.A. Seque, M.M. Enokihara, A.M. Porro et al.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

a diagnostic sign of COVID-19. J Eur Acad Dermatol Venereol.
2021;35:247-9.

Danarti R, Budiarso A, Rini DLU, Soebono H. Follicular erup-
tion as a cutaneous manifestation in COVID-19. BMJ Case Rep.
2020;13, 238182.

Glick LR, Fogel AL, Ramachandran S, Barakat LA. Unilateral
laterothoracic exanthem in association with coronavirus disease
2019. JAAD Case Rep. 2020;6:900-1.

Tusheva |, Damevska K, Dimitrovska |, Markovska Z, Malinovska-
Nikolovska L. Unilateral livedo reticularis in a COVID-19 patient:
Case with fatal outcome. JAAD Case Rep. 2021;7:120-1.
Ramondetta A, Ribero S, Costi S, Dapavo P. Pression-induced
facial ulcers by prone position for COVID-19 mechanical venti-
lation. Dermatol Ther. 2020;33, 13748.

Larrondo J, Cabrera R, Gosch M, Larrondo F, Aylwin M, Castro
A. Papular-purpuric exanthem in a COVID-19 patient: clinical
and dermoscopic description. J Eur Acad Dermatol Venereol.
2020;34:570-2.

Piccolo V, Bassi A, Argenziano G, Mazzatenta G, Guglielmo A,
Patrizi A, et al. Dermoscopy of chilblain-like lesions during the
COVID-19 outbreak: A multicenter study on 10 patients. J Am
Acad Dermatol. 2020;83:1749-51.

Nofal A, Fawzy MM, Deen SMS, El-Hawary EE. Herpes zos-
ter ophthalmicus in COVID-19 patients. Int J Dermatol.
2020;59:1545-6.

Boix-Vilanova J, Gracia-Darder |, Saus C, Ramos D, Llull A,
Santonja C, et al. Grover-like skin eruption: another cuta-
neous manifestation in a COVID-19 patient. Int J Dermatol.
2020;59:1290-2.

Taslidere B, Mehmetaj L, Ozcan AB, Giilen B. Taslidere N.
Melkersson-Rosenthal Syndrome Induced by COVID-19. Am J
Emerg Med. 2021;41:262.

Sipfle N, Bridwell RE, Roper J. Erythema nodosum-like rash in a
COVID-19 patient: A case report. Am J Emerg Med. 2021;40:227.
Behbahani S, Baltz JO, Droms R, Deng AC, Amano SU, Levin NA,
et al. Sarcoid-like reaction in a patient recovering from coro-
navirus disease 19 pneumonia. JAAD Case Rep. 2020;6:915-7.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

88

Brin C, Sohier P, L’honneur AS, Marot S, Matar S, Aractingi S,
et al. An Isolated Peculiar Gianotti-Crosti Rash in the Course of
a COVID-19 Episode. Acta Derm Venereol. 2020;100, 00276.
Alpalhao M, Gaibino N, Filipe P. Seborrheic dermatitis in COVID-
19: a case report. Int J Dermatol. 2020;59:1543-4.
Diaz-Guimaraens B, Dominguez-Santas M, Suarez-Valle A,
Fernandez-Nieto D, Jimenez-Cauhe J, Ballester A. Annular
lichen planus associated with coronavirus SARS-CoV-2 disease
(COVID-19). Int J Dermatol. 2021;60:246-7.

Montinari M, Atzori L, Valdevit S, Rongioletti F. Erythema annu-
lare centrifugum with anosmia and ageusia in a SARS-CoV-2
exposed patient successfully treated with doxycycline. Int J
Dermatol. 2021;60:384-6.

Monte-Serrano J, Garcia-Gil MF, Garcia-Garcia M, Casas-Flecha
I, Matovelle-Ochoa C, Ara-Martin M, et al. Granuloma annu-
lare triggered by SARS-CoV-2 infection: Immunohistochemical
staining. Dermatol Ther. 2021;34:14897.

Flvenson D. COVID-19: association with rapidly progressive
forms of alopecia areata. Int J Dermatol. 2021;60:127.

Kaya G, Kaya A, Saurat JH. Clinical and Histopathological Fea-
tures and Potential Pathological Mechanisms of Skin Lesions in
COVID-19: Review of the Literature. Dermatopathology (Basel).
2020;7:3-16.

Wambier CG, Goren A. Severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) infection is likely to be androgen
mediated. J Am Acad Dermatol. 2020;83:308-9.

Goren A, Wambier CG, Herrera S, McCoy J, Vano-Galvan S, Gioia
F, et al. Anti-androgens may protect against severe COVID-19
outcomes: results from a prospective cohort study of 77 hospi-
talized men. J Eur Acad Dermatol Venereol. 2021;35:13-5.
McCoy J, Cadegiani FA, Wambier CG, Herrera S, Vaho-Galvan S,
Mesinkovska NA, et al. 5-alpha-reductase inhibitors are associ-
ated with reduced frequency of COVID-19 symptoms in males
with androgenetic alopecia. J Eur Acad Dermatol Venereol.
2021;35:243-6.


http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0795
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0795
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0795
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0795
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0795
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0795
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0795
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0795
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0795
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0795
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0795
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0795
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0795
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0795
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0795
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0795
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0800
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0800
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0800
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0800
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0800
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0800
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0800
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0800
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0800
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0800
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0800
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0800
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0800
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0800
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0800
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0800
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0800
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0800
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0800
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0800
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0800
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0800
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0800
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0805
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0805
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0805
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0805
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0805
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0805
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0805
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0805
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0805
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0805
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0805
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0805
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0805
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0805
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0805
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0805
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0805
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0805
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0805
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0805
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0805
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0805
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0805
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0805
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0805
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0805
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0810
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0810
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0810
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0810
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0810
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0810
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0810
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0810
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0810
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0810
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0810
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0810
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0810
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0810
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0810
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0810
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0810
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0810
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0810
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0810
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0810
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0810
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0810
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0810
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0810
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0810
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0810
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0810
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0810
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0810
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0810
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0810
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0815
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0815
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0815
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0815
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0815
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0815
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0815
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0815
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0815
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0815
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0815
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0815
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0815
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0815
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0815
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0815
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0815
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0815
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0815
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0815
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0815
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0815
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0815
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0815
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0815
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0815
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0820
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0820
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0820
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0820
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0820
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0820
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0820
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0820
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0820
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0820
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0820
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0820
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0820
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0820
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0820
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0820
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0820
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0820
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0820
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0820
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0820
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0820
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0820
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0820
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0820
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0820
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0820
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0820
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0820
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0820
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0820
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0820
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0820
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0820
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0820
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0820
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0825
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0825
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0825
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0825
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0825
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0825
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0825
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0825
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0825
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0825
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0825
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0825
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0825
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0825
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0825
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0825
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0825
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0825
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0825
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0825
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0825
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0825
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0825
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0825
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0825
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0825
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0825
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0825
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0825
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0825
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0825
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0825
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0825
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0825
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0825
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0825
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0825
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0825
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0825
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0825
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0830
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0830
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0830
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0830
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0830
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0830
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0830
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0830
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0830
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0830
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0830
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0830
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0830
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0830
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0830
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0830
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0830
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0830
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0830
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0830
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0830
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0830
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0830
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0835
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0835
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0835
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0835
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0835
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0835
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0835
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0835
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0835
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0835
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0835
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0835
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0835
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0835
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0835
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0835
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0835
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0835
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0835
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0835
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0835
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0835
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0835
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0835
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0835
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0835
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0835
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0835
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0835
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0835
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0835
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0835
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0835
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0835
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0840
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0840
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0840
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0840
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0840
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0840
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0840
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0840
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0840
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0840
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0840
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0840
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0840
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0840
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0840
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0840
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0840
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0840
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0840
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0840
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0840
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0840
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0840
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0840
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0840
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0840
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0840
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0840
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0840
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0845
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0845
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0845
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0845
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0845
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0845
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0845
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0845
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0845
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0845
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0845
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0845
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0845
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0845
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0845
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0845
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0845
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0845
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0845
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0845
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0845
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0845
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0850
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0850
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0850
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0850
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0850
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0850
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0850
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0850
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0850
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0850
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0850
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0850
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0850
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0850
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0850
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0850
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0850
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0850
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0850
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0850
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0850
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0850
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0850
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0850
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0850
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0850
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0850
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0850
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0850
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0850
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0850
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0850
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0850
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0850
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0850
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0855
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0855
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0855
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0855
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0855
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0855
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0855
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0855
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0855
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0855
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0855
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0855
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0855
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0855
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0855
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0855
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0855
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0855
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0855
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0855
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0855
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0855
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0855
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0855
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0855
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0855
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0855
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0855
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0855
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0855
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0855
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0855
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0855
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0855
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0855
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0860
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0860
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0860
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0860
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0860
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0860
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0860
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0860
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0860
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0860
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0860
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0860
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0860
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0860
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0860
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0860
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0860
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0860
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0860
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0860
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0860
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0860
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0860
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0865
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0865
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0865
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0865
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0865
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0865
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0865
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0865
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0865
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0865
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0865
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0865
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0865
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0865
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0865
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0865
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0865
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0865
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0865
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0865
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0865
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0865
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0865
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0865
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0865
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0865
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0865
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0865
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0865
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0865
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0865
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0870
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0870
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0870
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0870
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0870
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0870
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0870
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0870
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0870
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0870
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0870
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0870
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0870
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0870
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0870
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0870
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0870
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0870
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0870
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0870
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0870
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0870
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0870
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0870
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0870
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0870
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0870
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0870
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0870
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0870
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0870
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0870
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0870
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0870
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0870
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0870
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0870
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0875
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0875
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0875
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0875
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0875
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0875
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0875
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0875
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0875
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0875
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0875
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0875
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0875
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0875
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0875
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0875
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0875
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0875
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0875
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0875
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0875
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0875
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0875
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0875
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0875
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0875
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0875
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0875
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0875
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0880
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0880
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0880
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0880
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0880
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0880
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0880
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0880
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0880
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0880
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0880
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0880
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0880
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0880
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0880
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0885
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0885
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0885
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0885
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0885
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0885
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0885
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0885
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0885
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0885
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0885
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0885
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0885
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0885
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0885
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0885
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0885
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0885
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0885
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0885
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0885
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0885
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0885
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0885
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0885
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0885
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0885
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0885
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0885
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0885
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0885
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0885
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0885
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0885
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0890
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0890
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0890
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0890
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0890
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0890
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0890
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0890
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0890
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0890
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0890
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0890
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0890
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0890
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0890
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0890
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0890
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0890
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0890
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0890
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0890
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0890
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0890
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0890
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0890
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0890
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0890
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0890
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0890
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0895
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900
http://refhub.elsevier.com/S2666-2752(21)00280-0/sbref0900

	Manifestações cutâneas associadas à COVID‐19
	Introdução
	Frequência das manifestações cutâneas associadas à COVID‐19
	Fisiopatologia
	Grandes séries nacionais e internacionais
	Espanha
	França
	EUA/internacional (31 países)
	Itália
	Reino Unido

	Estudos prospectivos
	Revisões sistemáticas
	Principais manifestações cutâneas associadas à COVID‐19
	Erupção maculopapular
	Eritema pérnio (EP) símile
	Lesões urticariformes
	Erupções vésico‐bolhosas
	Livedo, púrpura, necrose

	Outras manifestações
	Acometimento de mucosas
	Eflúvio telógeno e COVID‐19
	Relatos dos casos

	Histopatologia das manifestações cutâneas da COVID‐19
	Erupções máculo‐papulares
	Eritema pérnio (EP) símile
	Erupções urticariformes
	Erupções vesiculares
	Livedo, púrpura

	Andrógenos e COVID‐19
	Considerações finais
	Suporte financeiro
	Contribuição dos autores
	Conflito de interesses
	Referências


