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Resumo Manifestacdes cutaneas ocorrem no curso das neoplasias hematologicas e precedem,
acompanham ou séo tardias em relacdo ao diagndstico. Decorrem de fenémenos paraneoplasi-
cos, das infiltracdes tumorais, da imunossupressao decorrente da propria doenca hematologica
ou de seu tratamento. Cabe ao dermatologista ter conhecimento desses quadros que podem
auxiliar tanto no diagnéstico da doenca de base quanto na diminuicdo da morbidade dos doen-
tes. Esta revisdo (parte Il) aborda as alteracoes dermatologicas paraneoplasicas associadas as
neoplasias hematoldgicas sistémicas.
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Introducao

Este artigo, parte Il da revisao sobre as manifestacoes
dermatoldgicas das neoplasias hematologicas, aborda as
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dermatoses inespecificas (ou paraneoplasicas) das neo-
plasias hematologicas sistémicas. As principais afeccoes
dermatoldgicas desse contexto serao discutidas.

Define-se dermatose paraneoplasica como um grupo de
doencas cutaneas que apresentam forte associacdo com a
presenca de malignidade interna; elas precedem, acom-
panham ou sao tardias ao aparecimento da neoplasia em
questao, sem que exista a presenca de células cancerigenas
na pele."? Algumas dermatoses ocorrem apenas na presenca
de uma neoplasia e sao chamadas de dermatoses paraneo-
plasicas obrigatérias, enquanto outras ocorrem associadas a
outras condicoes, e sao denominadas dermatoses paraneo-
plasicas facultativas.’

A tabela 1 resume as manifestacoes dermatologicas para-
neoplasicas, as neoplasias hematologicas associadas a essas
e possiveis tratamentos. Na tabela 2 estado listadas as
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Tabela 1

Manifestacbes cutaneas inespecificas das neoplasias hematoldgicas: associacdes e manejo

Diagnostico
Dermatoldgico

Alteracao hematologica
mais frequentemente
encontrada

Manifestacao
dermatologica tipica

Manejo

Sindrome de Sweet

Pioderma gangrenoso

Pustulose subcornea

Hidradenite écrina
neutrofilica

Dermatose eosinofilica

Prurido

LMA, neoplasias mieloides
cronicas, LMMA
Raramente: gamopatias
monoclonais, MM,
neoplasias linfoides

LMA

Outras: SMD, LMC, PV,
trombocitemia essencial,
mielofibrose

Paraproteinemia IgA
Outras: mieloma por IgA,
anemia aplastica, linfomas,
LMC, PV

LMA e LMC associados ou
nao a quimioterapia
QOutras: LLC B, leucemia
mielomonocitica, linfoma
de ESL e nao Hodgkin

LLC B

Outras: doencas
linfoproliferativas de
células B, linfomas T e
leucemia agudas

Neoplasias
mieloproliferativas (LMC,
PV, mielofibrose primaria),
trombocitose essencial

Nodulos, papulas e placas,
eritematosas ou violaceas e
dolorosas

Forma classica: Ulcera
dolorosa de bordas
violaceas irregulares,
subminadas, exsudato
inflamatorio estéril e base
necrotica

Forma bolhosa: bolhas

de borda azul
acinzentada evoluindo
para erosao/ulceras

rasas - face e bracos
Forma vegetante: Lesoes
exofiticas eritematosas,

e verrucosa - cabeca e
pescoco

Forma pustulosa: pUstulas
dolorosas sobre base
eritematosa

Pustulas com distribuicao
serpiginosa - tronco e areas
intertriginosas

Pustulas maiores:
secrecao coletada na
porcao inferior (meio a
meio).

Placas
eritematoedematosas,
pruriginosas ou dolorosas,
dispersas - maos, face,
extremidades

Papulas, vesiculas, bolhas
ou nodulos pruriginosos.
Semelhantes a reacao a
picada de inseto.

Mais comum: prurido
aquagénico - sensacao de
coceira, ardor, queimacao
ou pinicacao depois do
contato com a agua na pele
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Corticoide sistémico
lodeto de potassio
Dapsona

Colchicina

Cuidados locais da ferida -
oxido de zinco ou
petrolatum nas bordas da
ferida

Casos leves: Corticoide topico de alta
poténcia ou inibidores da
calcineurina; Corticoides
intralesionais

Casos extensos: Corticoide sistémico;
Ciclosporina

QOutras: pulsoterapia com
metilprednisolona, metotrexato,
micofenolato, colchicina,
sulfassalazina, dapsona, minociclina,
apremilaste, talidomida
Imunobiologicos: infliximabe,
adalimumabe, etanercepte,
ustekinumabe

Doenca refrataria: imunoglobulina
endovenosa, ciclofosfamida,
clorambucil

Dapsona

Fototerapia, corticoides

topicos, corticoide

sistémico e acitretina

Corticoide sistémico

Dapsona

Corticoide topico

Fototerapia

Corticoide sistémico

Dapsona

Imunossupressores: metotrexato,
azatioprina, lenalidomida,
Dupilumabe

Inibidores da recaptacao de
serotonina - paroxetina
Anticonvulsivantes - gabapentina,
pregabalina
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Tabela 1

(Continuacao)

Diagnostico
Dermatolagico

Alteracao hematologica
mais frequentemente
encontrada

Manifestacao
dermatologica tipica

Manejo

Vasculite cutanea de
pequenos vasos

Poliarterite nodosa

Eritema elevatum
diutinum

Pénfigo paraneoplasico

Ictiose adquirida

Eritema Nodoso

Xantoma plano difuso

Linfomas de Hodgkin e nao
Hodgkin

SMD

QOutras: LMA, LMC,
mielofibrose, PV,
trombocitemia essencial

Leucemia de células pilosas

Gamopatias monoclonais do
tipo IgA
SMD

Linfoma nao Hogdkin
LLC
Doenca de Castleman

Macroglobulinemia de
Waldenstrom

Linfoma de Hodgkin
Outras: Linfoma nao
Hodgkin, linfoma cutaneo
de células T,
leiomiossarcoma, MF, MM

LMA, LMC, LMMC

MM
Gamopatias monoclonais

Purpuras palpaveis
dolorosas/pruriginosas
Principalmente:

membros inferiores
distais

Nodulos subcutaneos,
purpura palpavel, livedo
reticular ou racemoso,
ulceracoes e bolhas
Principalmente:

membros inferiores
Papulas, nddulos ou placas
eritematoviolaceas -
superficies extensoras dos
membros

Eros6es progredindo para
ulceracoes orais e
conjuntivais graves - toda
superficie da
orofaringe/vermelhao dos
labios

Pseudoconjuntivite
membranosa grave
Escamas romboides
hipocromicas/cinza, com
aspereza/ descamacao
lamelar.

Semelhante a escama de
peixe

Tronco e membros -
superficies extensoras,
poupando flexuras
Nodulos sensiveis e
eritematosos e placas de
1-6 cm de diametro
Lesdes simétricas em
extremidades distais
inferiores/pré-tibiais

Maculas ou placas
amarelo-alaranjadas
irregulares, difusas,
simétricas e assintomaticas
Predilecao por face,

tronco e areas
intertriginosas
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Antagonista dos receptores de
opioides - Naltrexone
Fototerapia

Acido acetilsalicilico na PV
Antagonista do receptor da
neuroquina-1: aprepitanto
Corticoides nos casos intrataveis
Talidomida nos pacientes paliativos
Tratamento da doenca de

base

Corticoide sistémico

Corticoide sistémico em altas doses

Imunossupressores: metotrexato,
ciclofosfamida

Dapsona

Casos localizados:

corticoide intralesional

excisao cirtrgica

Prednisona

Ciclosporina

Ciclofosfamida

Outros agentes: rituximabe,
alemtuzumabe
Hidratacdo cutanea

Agentes ceratoliticos

Tratamento da doenca de base

Bandagens de compressao e elevacao
dos membros

AINEs

Corticoide sistémico, iodeto de
potassio, colchicina, dapsona,
hidroxicloroquina

Remissao da condicao
hematologica resulta em
melhora cutanea
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Tabela 1 (Continuacao)
Diagnostico Alteracao hematologica Manifestacao Manejo
Dermatoldgico mais frequentemente dermatologica tipica
encontrada
Escleromixedema MM Erupcao generalizada de Primeira linha: Imunoglobulina

QOutras: linfomas,
macroglobulinemia de
Waldenstrom e LMMA

Xantogranuloma
necrobidtico

QOutras: Linfoma nao

Gamopatia monoclonal e
Mieloma Multiplos

intravenosa
Talidomida (ou lenalidomida)
Corticoide sistémico

papulas firmes, cerosas, de
2-3mm,
cupuliformes/planas -
maos, antebracos, cabeca,
pescoco, tronco e coxas
superiores

Distribuicao linear com pele
ao redor brilhante e
endurecida
(esclerodermoide)
Multiplas papulas e nodulos
endurecidos,
assintomaticos, amarelados
a marrom-avermelhados.

Fotoquimioterapia extracorporea
PUVA

Feixe de elétrons,
corticoterapia/retinoides topicos
Corticoides topicos e

sistémicos, talidomida,
imunoglobulina intravenosa

de alta dose (IVIG),

clorambucil, dentre outros

Hodgkin e de Hodgkin,

macroglobulinemia de
Waldenstrom, SMD, LLC

Evolucao lenta para
grandes placas.

Prurigo Leucemia e doenca de Papulas simetricamente Diagnostico e tratamento da doenca
Hodgkin distribuidas, nodulos de base

hiperceratoticos ou
escoriados e cicatrizes.
Membros e tronco - Corticoide topico, fototerapia e
areas acessiveis a anti-histaminicos - pouco efetivos
cocadura

Tabela 2 Dados epidemioldgicos das manifestacdes cutaneas inespecificas das neoplasias hematoldgicas

Manifestacao Associacao com doencas hematoldgicas

Sindrome de Sweet

Pioderma gangrenoso
Pustulose subcornea
Hidradenite écrina neutrofilica

Dermatose eosinofilica

Prurido

Vasculite cutanea de pequenos vasos
Poliarterite nodosa

Eritema elevatum diutinum

Pénfigo paraneoplasico
Ictiose adquirida

Eritema nodoso

Xantoma plano difuso
Escleromixedema
Xantogranuloma necrobidtico

20% relacionados a malignidades hematoldgicas

55% na forma histiocitica

3,9-7% relacionados a malignidades hematologicas

Prevaléncia desconhecida

Prevaléncia desconhecida

67% associados a LMA que receberam quimioterapia

Dermatose paraneoplasica associada principalmente a LLC B

2% relacionados a malignidades hematologicas

3,8-8% relacionados a malignidades hematologicas

Prevaléncia desconhecida

Prevaléncia desconhecida

16%-42% - anormalidade hematologica de base

84% relacionados a malignidades hematologicas

Prevaléncia desconhecida

0%-4% relacionados a malignidades hematologicas em revisoes de casos da literatura
48% em revisoes de casos da literatura

Gamopatia monoclonal é um dos critérios diagnosticos, sendo atipico ndo ser encontrada
80% dos casos: gamopatia monoclonal associada

10% evoluem para MM
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frequéncias dessas dermatoses conforme dados da litera-
tura.

Lesdes cutaneas inespecificas relacionadas a
malignidade hematologica
sistémica/dermatoses paraneoplasicas

Dermatoses neutrofilicas

As dermatoses neutrofilicas sdo um grupo de manifestacoes
cutaneas caracterizadas por lesdes polimorficas, acompa-
nhadas no exame histopatoldgico por infiltrado dérmico de
polimorfonucleares.® Incluem a sindrome de Sweet, o pio-
derma gangrenoso, a pustulose subcornea e a hidradenite
écrina neutrofilica.>* Lesdes de transicao ou overlap entre
as formas clinicas também foram descritas, assim como com-
prometimento extracutaneo.’

Os mecanismos fisiopatologicos implicados em seu
desenvolvimento incluem aumento de expressao de cito-
cinas pré-inflamatorias responsaveis pelo recrutamento
e migracdo de neutrdfilos para a pele, como IL-1,
IL-8, IL-17 e TNF-alfa.® Na patogénese, fatores genéticos
também sao implicados: pacientes com dermatoses neu-
trofilicas apresentam mutagdes que ocorrem também em
doencas autoinflamatérias, além de mutacées em genes
reguladores da imunidade inata.®

Trés formas clinico-patologicas de dermatoses neutrofi-
licas foram descritas: forma profunda ou hipodérmica, que
inclui o pioderma gangrenoso; forma em placas ou dérmica,
que inclui a sindrome de Sweet, e forma superficial ou epi-
dérmica, que inclui a pustulose subcérnea.’

As dermatoses neutrofilicas estdo classicamente asso-
ciadas a malignidades hematologicas e ocorrem de modo
concomitante ao diagnostico, antes ou depois. Sdo mais fre-
quentemente associadas as malignidades mieloides, como
leucemia mieloide aguda (LMA), neoplasias mieloides cro-
nicas (LMC), leucemia mielomonocitica (LMMC) e mais
raramente associadas as gamopatias monoclonais, mieloma
multiplo (MM) e neoplasias linfoides.® Especificamente no
caso de neoplasias mieloides, ha evidéncia de que os neutroé-
filos que infiltram a pele sdo clones relacionados as células
neoplasicas.’

Alguns farmacos utilizados no tratamento de neopla-
sias hematologicas podem induzir o desenvolvimento de
dermatoses neutrofilicas, como azacitidina, imatinibe, lena-
lidomida e fator estimulador de colénia de granuldcitos.®
Dermatoses neutrofilicas também podem ocorrer como
evento adverso cutaneo a inibidores de checkpoint.'®

Sindrome de Sweet

A sindrome de Sweet ou dermatose neutrofilica aguda febril
é sindrome inflamatdria caracterizada pelo inicio abrupto de
nodulos, papulas e placas (fig. 1), eritematosas ou violaceas,
dolorosas, acompanhadas por febre e leucocitose.?

Formas clinicas subcutaneas semelhantes a celulite
extensa ja foram descritas e estdao frequentemente asso-
ciadas a malignidades hematologicas, enquanto formas
bolhosas e ulceradas ocorrem também na sindrome de Sweet
idiopatica.® Achados extracutdneos incluem artralgia ou
artrite, envolvimento ocular, alveolite, hepatite, miosite,

meningite asséptica e envolvimento gastrintestinal.* Fend-
meno de patergia pode ocorrer, e 20% dos pacientes tém
prurido associado.! E recorrente em aproximadamente 1/3
dos casos.”

Trés variantes foram descritas: idiopatica ou classica,
relacionada a farmacos e associada a malignidades. A sin-
drome de Sweet associada a malignidades corresponde a 20%
do total de casos. '

Sua patogénese envolve reacao de hipersensibilidade a
antigenos tumorais ou alteracdes no perfil de citocinas, com
altos niveis de IL-4, IL-6, interferon-gama e fator estimula-
dor de colonia de granuldcitos ou fatores de suscetibilidade
genética.®

O diagnédstico depende da presenca dos critérios cli-
nicos e exame histopatologico, que demonstra infiltrado
neutrofilico dérmico sem vasculite. Pode haver também leu-
cocitoclasia e edema endotelial."

Uma variante infrequente da sindrome de Sweet, tam-
bém associada a malignidades hematologicas, € a sindrome
de Sweet histiocitica. Tem aspecto clinico semelhante a sin-
drome de Sweet classica, mas apresenta infiltrado dérmico
de células mielomonociticas com morfologia histiocitoide.'
Até 55% dos casos de sindrome de Sweet histiocitica sao asso-
ciados a malignidades, entre as quais se destaca a sindrome
mielodisplasica.’”

O tratamento é tipicamente realizado com corticoide
sistémico, na dose de 0,5 a 1 mg/kg de prednisona. Alterna-
tivas para casos com contraindicacao para uso de corticoide
incluem iodeto de potassio (300 mg, 3 vezes/dia); dapsona,
com dose alvo de 100 a 200 mg/dia e colchicina, na dose de
1a1,5 mg/dia."

Pioderma gangrenoso

Pioderma gangrenoso é dermatose neutrofilica incomum,
que se inicia por papula ou pustula dolorosa que evolui para
nédulo e, posteriormente, evolui para ulceracdo.? E tipica-
mente diagndstico de exclusao, apos afastadas outras causas
infecciosas ou vasculares de ulceras."”

Na patogénese do pioderma gangrenoso, aumento de
citocinas e fatores quimiotaticos de neutrofilos, como IL-13,
IL-17, TNF-a, IL-8, IL-6, IL-17 e IL-23, ja foi demonstrado.
Além disso, ha aumento de expressao de metaloproteinases
(MMP), em especial MMP 9 e 10."8

0 quadro clinico, na forma classica, caracteriza-se por
Ulcera com bordas violaceas irregulares, subminadas, exsu-
dato inflamatodrio estéril e base necrética. As lesdes sao
tipicamente dolorosas, e a dor é mais intensa nos perio-
dos de progressao das lesdes.” O fenémeno de patergia foi
descrito em 31% dos casos,'” e em pacientes com histdria
prévia de pioderma gangrenoso submetidos a procedimento
cirurgico houve desencadeamento de lesdes em até 15% dos
casos.?? Apés a resolucao do quadro, ha formacao de cica-
trizes cribiformes.®

Foram descritas trés outras formas clinicas: bolhosa, pus-
tulosa e vegetante ou granulomatosa. As trés formas tém em
comum com a forma classica o inicio da lesdo como papula
ou pustula que evolui para nddulo. Na forma bolhosa (fig. 2),
as lesdes ocorrem nos bracos ou na face e caracterizam-se
por bolhas de borda azul acinzentada que posteriormente
evoluem para erosdo e formacao de Ulceras rasas. A forma
pustulosa apresenta-se com pUstulas dolorosas sobre base
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Figura 1
face e (B) regiao anterior de antebraco.

Sindrome de Sweet em paciente com LMA secundaria a SMD. Papulas e placas eritemato-edematosas acometendo (A)

Figura 2

eritematosa e pode ser acompanhada de febre e artralgias.
A forma vegetante ou granulomatosa ocorre preferencial-
mente na cabeca e pescoco e caracteriza-se por Ulceras que
gradualmente se transformam em lesdes exofiticas erite-
matosas, de superficie verrucosa.”'” A forma periostomal
ocorre em associacdo a doencas inflamatorias intestinais e
pode ser exacerbada por fenémeno de patergia.?’
Associacao do pioderma gangrenoso com doencas sis-
témicas ocorre em 50% dos casos.’> As principais afeccoes
relacionadas sao: colite ulcerativa, doenca de Crohn, artrite
e malignidades hematologicas, estas Ultimas presentes em
3,9% a 7% dos doentes. Entre as malignidades hematologi-
cas, MA, LMC, MM e gamopatia monoclonal assintomatica
de significado incerto (MGUS) estdo mais associadas.®®?%

Pioderma gangrenoso bolhoso. Ulceras rasas de bordas azul-acinzentadas (A) no dorso e (B) no membro superior.

A forma bolhosa, que corresponde a 50% dos casos de
pioderma gangrenoso observado no cancer hematologico,
frequentemente é observada na LMA, mas ocorre também
na sindrome mielodisplasica (SMD), LMC, policitemia vera
(PV), trombocitemia essencial e mielofibrose.* A forma pus-
tulosa € mais associada a doenca inflamatdria intestinal.'” O
desenvolvimento do pioderma gangrenoso nos casos de neo-
plasia hematolégica confere pior progndstico a doenca de
base.?

Para o diagnostico histopatologico, € preferivel
realizacao de excisao fusiforme que inclua a borda e
o fundo da ulcera.” No exame histopatologico, ha infiltrado
supurativo de neutréfilos na derme e subcutaneo, acom-
panhado por hemorragia e necrose. Para o diagnostico é
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necessario excluir causas infecciosas, com coloracdo para
fungos e micobactérias.’

O tratamento sempre envolve cuidados locais, com lim-
peza e curativos apropriados para cada caso. E importante
o cuidado com as bordas das lesdes, onde pode ser utili-
zado Oxido de zinco ou petrolatum.?* Também ¢é primordial
a analgesia adequada.'®

Nos casos leves, pode ser realizado tratamento topico,
com corticoide de alta poténcia como clobetasol, inibidor de
calcineurina ou corticoide intralesional.? Para casos exten-
sos, esta indicado tratamento com corticoide sistémico (0,5
a 1 mg/kg/dia) e, apoés a melhora, seu desmame deve ser
lento para evitar recidivas. A ciclosporina na dose de 4
mg/kg/dia tem resposta rapida e eficacia comparavel ao
corticoide, mas seu uso nos casos associados a malignidades
hematologicas é controverso.®'® Qutras opcoes sistémicas
incluem pulsoterapia com metilprednisolona, metotrexato,
micofenolato, colchicina, sulfassalazina, dapsona, minoci-
clina, apremilaste e talidomida.®

Imunobioldgicos também sdo usados no tratamento do
pioderma gangrenoso. A introducdo do imunobioldgico
deve ser considerada opgao precoce. Em ensaio clinico
randomizado, 69% dos pacientes tratados com inflixi-
mabe apresentaram melhora e 21% apresentaram remissao
seis semanas apds infusdo da primeira dose.” Além do
infliximabe, também sao utilizados adalimumabe, etaner-
cepte, ustekinumabe.’® Na doenca refrataria as demais
alternativas, consideram-se imunoglobulina endovenosa,
ciclofosfamida ou clorambucil.

Pustulose subcérnea
A pustulose subcornea é dermatose rara caracterizada por
pustulas subcorneas flacidas, de curso cronico.

Em sua patogénese, nas camadas mais superficiais da epi-
derme, identifica-se presenca de citocinas relacionadas a
migracao de neutrofilos, como TNF-alfa, IL-8, C5a.%

As lesdes usualmente ocorrem no tronco e em areas inter-
triginosas e distribuem-se de modo serpiginoso ou anular.
As pustulas em geral sdo pequenas e aparecem em surtos,
sobre pele normal ou discretamente eritematosa. Nas pus-
tulas maiores, a secrecao fica coletada na porcao inferior
da lesdo, aspecto conhecido como pustula meio a meio.
Na evolucéao, ha possibilidade de discreta hiperpigmentacao
apos a resolucao das pUstulas.?

A pustulose subcérnea associa-se a doencas hemato-
logicas, em especial a paraproteinemia por IgA. Outras
associagoes incluem mieloma por IgA, anemia aplastica, lin-
fomas, LMC, policitemia vera.®

No exame histopatologico, ha presenca de abscesso neu-
trofilico subcorneo, com ou sem infiltrado perivascular
superficial misto e auséncia de espongiose.?

O tratamento é realizado com dapsona, iniciada na dose
de 25mg, com alvo de 50 a 150mg/dia. A menor dose
necessaria para controle dos sintomas deve ser mantida, e
monitoramento de toxicidade hematoldgica € mandatoério.?
Outras opg¢oes terapéuticas incluem fototerapia, corticoides
topicos, corticoides orais e acitretina.®

Hidradenite écrina neutrofilica
A hidradenite écrina neutrofilica é dermatose neutrofilica
incomum originalmente descrita em pacientes com LMA

tratados com citarabina e posteriormente identificada em
casos nao tratados de LMA e LMC. Nos casos associados a
quimioterapia, foi considerada toxicidade direta do farmaco
a glandula sudoripara écrina.* Em revisao de literatura com
51 casos de hidradenite neutrofilica écrina, 67% eram de
LMA que haviam recebido quimioterapia.?’ Outras condicoes
associadas sao leucemia linfocitica cronica (LLC) B, LMMC,
linfoma de Hodgkin (LH) e linfoma ndo Hodgkin (LNH).¢

0 quadro clinico é caracterizado por placas eritema-
toedematosas que podem ser pruriginosas ou dolorosas,
dispersas nas maos, face, extremidades (fig. 3). Existe a
possibilidade de haver febre, principalmente nos casos com
neutropenia associada.®

0 diagnostico histopatoldgico envolve infiltrado neutrofi-
lico nas glandulas sudoriparas écrinas e nos ductos écrinos.
Pode haver formacao de abscesso intraductal, metapla-
sia siringoescamosa das glandulas sudoriparas e fibrose da
derme adjacente.?”’

Alguns casos de hidradenite écrina neutrofilica tém
resolucdo espontanea; porém, na experiéncia dos autores, a
qualidade de vida do paciente é muito impactada e o manejo
pode ser desafiador. Varios tratamentos sao preconizados,
como corticoide tépico ou sistémico e dapsona.*

Dermatoses eosinofilicas

As dermatoses eosinofilicas fazem parte do grupo de der-
matoses paraneoplasicas nos pacientes com malignidades
hematoldgicas e se caracterizam clinicamente por papu-
las, vesiculas, bolhas ou nodulos pruriginosos, possivelmente
dolorosos, semelhantes a reacdo a picada de inseto, disper-
sos por todo o corpo. As lesdes podem se desenvolver sobre
base eritematoedematosa, urticariforme.?®

As dermatoses eosinofilicas estao associadas principal-
mente a LLC B e outras doencas linfoproliferativas B, como
linfoma do manto, leucemia linfoblastica aguda, linfoma de
grandes células B, mas também com linfomas T e leucemias
agudas.®?®

A patogénese inclui aumento de producao de IL-4 e IL5
desencadeado por picada de inseto, exposicao a farmacos ou
virus, que leva a alteracao da resposta imune com predomi-
nancia de proliferacdo de eosindfilos.?’ Outra possibilidade
€ que a doenca hematoldgica ou seu tratamento provoque
predominancia de repertério T-helper 2 (Th2), que favore-
ceria recrutamento de células T para a pele e ativacao de
eosinofilos em resposta a antigenos ambientais.®

Trés formas clinicas foram descritas: bolhosa, caracte-
rizada por vesicobolhas semelhantes ao penfigoide bolhoso
(fig. 4); tipo reacao a picada de inseto, caracterizada por
papulas e placas urticariformes; e celulite-simile, carac-
terizada por placas e nddulos semelhantes a sindrome de
Wells.® As lesdes, em geral, ocorrem meses ou anos depois
do diagnostico hematologico, mas em raros casos precedem
o quadro hematolégico.*°

Os seguintes critérios sao utilizados no diagnédstico: 1)
papulas, nddulos ou vesicobolhas pruriginosos refratarios aos
tratamentos convencionais; 2) presenca de infiltrado linfo-
-histiocitico superficial e profundo, rico em eosindfilos; 3)
exclusao de outras causas de eosinofilia tecidual; 4) diag-
nostico de malignidade hematolégica. "
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Figura 3
dolorosas acometendo (A), dorso de pé e (B), palmas de méaos.

Hidradenite écrina neutrofilica em portador de LMA. Placas eritemato-violaceas, edematosas, bem delimitadas, muito

Figura 4 Dermatose eosinofilica em portadores de LLC. (A) Placas eritemato-edematosas no dorso com exulceracao no dorso alto
decorrentes do ato de cocadura pelo prurido intenso. (B) Forma bolhosa com lesao semelhante ao penfigoide bolhoso.

0 exame histopatoldgico demonstra infiltrado inflamato-
rio linfocitario dérmico perivascular e perianexial rico em
eosinofilos, que pode se estender até o subcutaneo. Figuras
em chama de vela podem estar presentes e sao encontra-
das também na sindrome de Wells, celulite eosinofilica,
penfigoide bolhoso, farmacodermias e outras doencas com
acumulo de eosindfilos na derme.>?

O tratamento das dermatoses eosinofilicas inclui corti-
coide topico, fototerapia, corticoide sistémico, dapsona,
imunossupressores como metotrexato e azatioprina, lena-
lidomida e foi relatado tratamento com dupilumabe. O
tratamento concomitante da doenca hematologica de base
pode contribuir para a melhora do quadro.?®3

Prurido

Prurido é definido como sensacédo nao agradavel que provoca
o desejo de cocar. E considerado um dos sintomas que mais

incomodam e alteram a qualidade de vida do doente, até
mesmo debilitante em muitos casos.>**¢ Pode ser o primeiro
sintoma de envolvimento sistémico hematoldgico e precede
o diagnostico da doenca de base em mais de 50% dos casos,
com laténcia de meses a até 38 anos.>*3%7

A patogénese do prurido é complexa; estudos sugerem a
ativacao de uma via distinta de fibras C ndao mielinizadas via
trato espinotalamico a varias partes do cérebro. Essa via é
influenciada por células inflamatorias variadas por meio de
complexas interacdes com a liberacao de citocinas, protea-
ses e neuropeptidios.*>*’

As neoplasias mieloproliferativas como LMC, policitemia
vera, mielofibrose primaria e trombocitemia essencial tém
o prurido como o segundo sintoma mais referido pelo paci-
ente em 56% dos casos, atras somente da fadiga. Os linfomas
tanto Hodgkin quanto ndo Hodgkin também sao associados
a prurido, assim como as SMDs primarias.** Apesar disso,
as causas hematoldgicas sdo relacionadas em apenas 2% do
total de casos.3>*’
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O prurido é encontrado em até 69% dos doentes com
PV segundo diferentes estudos.>*3® Usualmente, ele apa-
rece como prurido aquagénico, isto €, sensacao de coceira,
ardor, queimacao ou pinicacao depois do contato com a
agua na pele, que dura poucos minutos, sem formar qual-
quer lesdo.*® Cerca de 25% dos pacientes referem quadro
debilitante que atrapalha as atividades diarias.***¢ A pato-
génese do prurido aquagénico na PV envolve o aumento
de células mononucleares e eosindfilos na papila dérmica,
edema, vasodilatacdo, aumento da atividade fibrinolitica e
ativacao da acetilcolinesterase. A mutacao do JAK2V617F,
encontrada na PV, promove ativacao e hipersensibilidade dos
baséfilos.>*

A mielofibrose primaria é doenca caracterizada pela
mieloproliferacao, fibrose reativa da medula 6ssea, oste-
oesclerose, angiogénese, hematopoiese extramedular e
alteracao na expressao das citocinas. O prurido é des-
crito em até 16% dos casos e foi associado em um estudo
a leucocitose. Do total de pacientes com prurido rela-
cionado a mielofibrose, cerca da metade tem prurido
aquagénico.>*37,39,40

No LH, o prurido esta presente em quase 40% dos pacien-
tes e é severo em cerca de 6%. Pode preceder a doenca em
até quatro anos e normalmente ocorre nas pernas e a noite.
Também é descrita hiperidrose transitoria antes do apareci-
mento do prurido entre os dedos e nas palmas. A patogénese
é ligada a resposta Th2, producéao de IL-10, IL-4, IL-5, IgE e
hipereosinofilia. J4 no LNH, o prurido é achado raro, exceto
nos linfomas T cutaneos, que ndo serao abordados nesta
revisao.

Na suspeita do prurido causado por doenca neoplasica
hematoldgica, a investigacdo inicial deve incluir a histo-
ria detalhada e exame fisico geral. Os exames iniciais de
screening citados sao hemograma completo, VHS, DHL, RX
de torax e US de abdome. Na suspeita de PV, a pes-
quisa da mutacao do JAK2V617 é fundamental.*® De acordo
com os resultados da avaliacao inicial, a investigacao deve
ser ampliada conjuntamente com o hematologista para a
realizacdo de bidpsia de medula dssea e exames de imagens
especificos e direcionados a cada caso.

O tratamento do prurido ligado a doencas hematologi-
cas é um desafio. O tratamento de escolha voltado para a
doenca de base é sempre a melhor solucdo, apesar de a efi-
cacia nao ser diretamente proporcional. Questiona-se que
isso ocorra porque a causa do sintoma nao é diretamente
ligada a presenca das células andmalas, mas sim a reacao
imunoldgica que acompanha a doenca.*>*’ Medidas sinto-
maticas para controle do prurido sdo necessarias em muitos
casos pelo importante decréscimo da qualidade de vida.
Os anti-histaminicos, muito prescritos, nao aliviam o sin-
toma na maioria dos doentes e, dentre esses, os de primeira
geracao levam a melhores resultados quando comparados ao
de segunda geracao, pela sedacao que causam. Os inibidores
da recaptacao da serotonina, como a paroxetina, os anti-
convulsivantes gabapentina e pregabalina, e antagonistas
dos receptores opioides como naltrexone sao relativamente
eficazes no controle desse sintoma. Fototerapia também
¢ eficiente em muitos casos.>*3>37:3% A aspirina demonstra
moderados resultados em casos de PV, e estudos recentes
sao animadores com uso de inibidores da JAK e mTOR no
prurido da PV e mielofibrose primaria.*’ Corticoides podem

ser usados no controle do prurido dos linfomas intrataveis.*
Recentemente, o aprepitanto, antagonista do receptor da
neuroquina-1, que ja € usado nos pruridos dos linfomas cuta-
neos e dos tumores solidos, tem sido citado no prurido das
doencas hematoldgicas, ainda em poucos casos, com bons
resultados.”’ O manejo do prurido em pacientes paliativos
pode exigir outras op¢des, como a talidomida, que é evitada
no uso convencional a pacientes oncoldgicos pela gama de
efeitos colaterais, principalmente a neuropatia periférica,
que se sobrepde a outros farmacos ja em uso.>’

Prurigo

O prurigo cronico (PC) é caracterizado por intenso prurido
associado a numerosas papulas simetricamente distribui-
das, nodulos hiperceratéticos ou escoriados e cicatrizes,
principalmente, nos membros inferiores e tronco e em
areas acessiveis a cocadura.>* A pele entre as lesdes é
preservada.*

0 PC como sinal de doenca paraneoplasica é visto na
leucemia e doenca de Hodgkin,* e é raro no LNH.*

Os pacientes que apresentam PC devem ter historia
clinica minuciosamente realizada; recomenda-se exame
fisico cuidadoso, incluindo a palpagao dos ganglios linfati-
cos, figado e baco.* Exames complementares devem ser
realizados para descartar comorbidades e/ou malignida-
des subjacentes, de acordo com os achados de anamnese
e exame fisico.”” Sugere-se acompanhamento clinico fre-
quente, com repeticdo dessa investigacdo a cada trés a
seis meses para o diagnostico definitivo precoce de possivel
malignidade subjacente.*

0 tratamento inicial do PC paraneoplasico com corticoide
topico, fototerapia e anti-histaminicos mostrou-se pouco
efetivo.®® O diagnostico e tratamento da doenca de base
induz melhora significativa da doenca, com controle das
lesbes cutaneas e do prurido.*

Vasculites

O termo vasculite cutaneo inclui grande variedade de enti-
dades clinicas que apresentam como caracteristica comum
achados histopatolédgicos com inflamacdo perivascular e
dano a vasos sanguineos. Nao ha consenso sobre a melhor
forma de dividir as vasculites. Nesta revisao, abordaremos
como neoplasias hematoldgicas relacionam-se a vasculite
cutanea de pequenos vasos (VCPV). Também abordaremos
outras duas vasculites com achados cutaneos de caracteris-
ticas clinicas ou laboratoriais distintas: poliarterite nodosa
(PAN), eritema elevatum diutinum (EED).

Vasculite cutanea de pequenos vasos

A VCPV tem multiplas etiologias, e é associada a neo-
plasias em 3,8%-8% dos casos, principalmente doencas
linfoproliferativas.>*° As desordens hematoldgicas mais
comumente encontradas sao as SMDs, porém também ha
relatos de LMA, LMC, mielofibrose, PV e trombocitemia
essencial.>*%% Pacientes com vasculites paraneoplasicas
costumam ser mais velhos que pacientes com outras vasculi-
tes e tipicamente ndo se encontram na historia fatores preci-
pitantes classicos como infeccoes ou uso de medicacdes. 8+
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O mecanismo pelo qual as vasculites paraneoplasicas
ocorrem nao é plenamente elucidado, porém acredita-se
que uma conjuncao de fatores seja responsavel: clearance
anormal de imunocomplexos, ligacdo de anticorpos nao
especificos nas paredes vasculares e producao desregulada
de imunoglobulinas.”® Nos casos hematoldgicos, sugere-se
que o aumento da viscosidade sanguinea contribua para
a reducao do clearance de imunocomplexos nos pequenos
vasos da derme.®

A apresentacao clinica mais comum sao purpuras pal-
paveis que nao desaparecem a digitopressao, geralmente
nos membros inferiores distais, porém também acometendo
membros superiores e tronco. As lesdes sao dolorosas ou
pruriginosas.“®°° Raramente as lesdes coalescem em placas
ou formam bolhas hemorragicas.” As vasculites associadas as
neoplasias hematologicas apresentam duracao maior do que
as ndo neoplasicas.® Sintomas constitucionais podem estar
presentes, como perda de peso e anorexia, artrite e artral-
gia, polineuropatia e dor abdominal, e sao mais comuns que
em pacientes com vasculite sem neoplasia.“® Na maioria dos
casos, a vasculite ocorre simultaneamente ao diagnostico da
neoplasia subjacente; é possivel preceder o diagnostico ou
mesmo ocorrer tardiamente. >’

Achados histopatologicos incluem infiltracdo neutrofilica
perivascular, necrose fibrinoide das paredes vascula-
res, presenca de poeira nuclear e eritrodiapedese.* %
O exame anatomopatolégico é indistinguivel de vasculi-
tes ndo paraneoplasicas.*’ Entretanto, o achado de células
neoplasicas no infiltrado inflamatorio sugere o diagnostico
de vasculite leucémica, apresentacdo rara da leucemia
ctis associada a pior prognéstico.® Pode-se encontrar fator
reumatoide e crioglobulinas positivas, geralmente em titu-
los baixos e nao significativas para diagndstico de outras
entidades.®®

O tratamento da vasculite é dependente do tratamento
da neoplasia associada, assim como seu prognostico.“® Em
casos refratarios, corticoterapia sistémica pode ser empre-
gada; os casos paraneoplasicos sdao mais resistentes ao
tratamento.*® A melhora da vasculite com a quimioterapia
para tratamento da desordem hematologica com posterior
retorno das lesdes cutaneas € sinal de recidiva neoplasica.®

Poliarterite nodosa

A PAN é vasculite com acometimento de vasos de pequeno
e médio calibre de multiplos drgaos, incluindo a pele. Den-
tre as neoplasias hematologicas, a PAN esta mais associada a
leucemia de células pilosas.* Dentre as malignidades mieloi-
des, as patologias mais encontradas sao a SMD e a LMMC.*’

O rim é o 6rgao mais afetado na PAN. Comprometimento
renal ocorre em 70%-80% dos pacientes e manifesta-
-se com insuficiéncia renal, hipertensao, proteinuria ou
mesmo hematuria. Hemorragias perirrenais espontaneas e
bilaterais parecem ser mais comuns em pacientes com
SMD, assim como hemorragias em outros orgaos. Esse
fato é provavelmente causado pela presenca simultanea
de trombocitopenia e outras desordens da coagulacao em
combinacdo com anormalidades vasculares.*’

Na pele, a PAN paraneoplasica apresenta-se igual a forma
classica: nédulos subcutaneos, purpura palpavel, livedo
reticular ou racemoso, ulceracdes e bolhas. Os membros
inferiores sao preferencialmente acometidos, seguidos dos

membros superiores e tronco. Outras manifestacdes sisté-
micas incluem febre, poliartrite assimétrica, dor abdominal
e neuropatias periféricas.>*

O achado histopatologico tipico é de vasculite necroti-
zante de vasos de médio calibre encontrado na pele ou em
outro 6rgao acometido. P-ANCA é encontrado em até 20%
dos casos de PAN cutanea, geralmente ausente na vasculite
sistémica.”

O tratamento é feito com base no controle da doenca
subjacente, corticoterapia sistémica em altas doses com
possivel associacdo a outros imunossupressores como meto-
trexato ou ciclofosfamida. O desenvolvimento de vasculites
em pacientes com SMDs esta associado a pior prognostico da
doenca da base.?

Eritema elevatum diutinum

O eritema elevatum diutinum (EED) é forma cronica e
rara de vasculite leucocitoclastica localizada, descrita ini-
cialmente por Hutchinson em 1888. Na descricao inicial,
era dividida em duas formas: a primeira, mais comum em
homens idosos; e a segunda, presente em mulheres jovens
com doencas reumatoldgicas associadas. As duas formas
atualmente sao descritas na mesma entidade, e o termo
diutinum significa ‘‘de longa duracao’’ e faz referéncia ao
carater longo e relapsante da doenca.>

As lesdes clinicas apresentam-se como papulas, nodu-
los ou placas eritemato-violaceas com predilecdao por
superficies extensoras dos membros. O acometimento
cutaneo ocorre, em ordem de prevaléncia, no dorso das
maos, cotovelos, pernas, joelhos e pés e eventualmente
regido palmoplantar.’>>* Ocasionalmente, as lesdes lem-
bram vesiculas, nddulos hemorragicos ou ulceracées.> Sao
usualmente assintomaticas, porém podem apresentar pru-
rido, dor ou mesmo artralgia subjacente.’? Lesdes antigas
com resolucao parcial possuem coloracao amarelada ou
acastanhada, lembrando um xantoma.>?

0 exame histopatologico inicial demonstra vasculite leu-
cocitoclastica que progride para fibrose perivascular com
deposicao de lipideos extracelulares nos estagios avancados
da doenca.®? O infiltrado de polimorfonucleares ocorre em
formato de cunha com deposicao de fibrina na derme super-
ficial e média.>* A auséncia de leucocitos polimorfonucleares
deve sugerir outro diagnostico.>

A fisiopatologia envolve a deposicao de imunocomplexos
em pequenos vasos, levando a resposta inflamatéria com
recrutamento de leucdcitos.” As associacbes mais comuns
sao com quadros infecciosos como HIV, com frequéncia coin-
fectados com hepatites virais, CMV ou outras infeccoes
oportunistas, além de tuberculose e infeccdo estreptococica
de repeticdo.’* Em 30% dos casos esta associado a doencas
autoimunes como artrite reumatoide, lUpus eritematoso sis-
témico ou doenca celiaca.’? Pode também estar relacionado
a uma variedade de neoplasias hematologicas, particular-
mente a gamopatias monoclonais de isotipo IgA>* e SMDs.
Mais raramente, esta associado ao MM, LMC e LNH.%%

A apresentacao dermatolégica pode preceder o quadro
hematolodgico em muitos anos.’® A involucdo espontanea
ocorre, em média 5-10 anos apds o diagnostico.> Entre-
tanto, ha relatos de maior duracdo como 25-39 anos.’®> O
tratamento de escolha é feito com dapsona oral.® Além
disso, o controle da doenca de base esta relacionado ao
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Figura 5
lesdes de pénfigo vulgar.

controle do EED em alguns casos.”® O tratamento com
medicagdes intralesionais ou mesmo excisdo cirlrgica
somente é recomendado nos casos localizados.

Pénfigo paraneoplasico

O pénfigo paraneoplasico (PPN) é variante rara de pén-
figo descrita inicialmente por Anhalt et al. em 1990, que
diferenciaram essa entidade do pénfigo vulgar, quando
demonstraram associacao com neoplasias malignas e
presenca de anticorpos contra desmoplaquina | e contra
antigeno BP 230.°® O PPN é doenca rara, com cerca de
500 casos descritos na literatura; ocorre em qualquer faixa
etaria, inclusive em criangas, porém a idade média é aos
64,7 anos.”” > Alguns trabalhos aparentam tendéncia maior
de acometimento no sexo masculino, enquanto outros mos-
tram auséncia de predilecdo por género.*°~*' Em decorréncia
das caracteristicas clinicas, histoldgicas e imunoldgicas dis-
tintas e associacao a mais alta mortalidade do que os demais
pénfigos, o dermatologista deve estar atento ao diagndstico
dessa patologia.

A associacao com neoplasias ou desordens hematologi-
cas é encontrada em mais de 84% dos casos. As doencas
linfoproliferativas sao as mais frequentemente relaciona-
das; o LNH é a mais comum (38,6% de todos os casos de
PPN), seguida da LLC (18,4%), doenca de Castleman (18,4%),
timomas (5,5%), macroglobulinemia de Waldenstrom (1,2%),
LH (0,6%) e gamopatia monoclonal (0,6%).°” Em geral, a
neoplasia é diagnosticada antes da manifestacdao do PPN.
Entretanto, 30% dos casos tém manifestacdo cutanea prece-
dendo o diagnéstico da neoplasia oculta.®”

A caracteristica clinica proeminente do PPN é a esto-
matite, erosGes que progridem para ulceracdes orais e
conjuntivais graves e refratarias que chegam a atingir toda
a superficie da orofaringe com extensao para o vermelhao
dos labios.**

Dois tercos dos pacientes apresentam pseudoconjunti-
vite membranosa grave, que pode levar a cicatrizacao e
obliteracdo dos férnices conjuntivais. Lesdes na nasofaringe,
eso6fago, mucosas vaginal, labial, peniana e na regiao peri-
anal também sdo encontradas.®°

Pénfigo paraneoplasico. (A) Erosdes em toda superficie de vermelhao labial. (B) Exulceragdes no dorso alto similares a

As lesoes cutaneas geralmente surgem apods as de mucosa
e sdo polimorficas: maculas eritematosas, bolhas flaci-
das, erosoes similares ao pénfigo vulgar (fig. 5), bolhas
tensas, erupgdes liquenoides e lesdes semelhantes ao eri-
tema multiforme. O quadro é geralmente difuso, com
predilecao por tronco e extremidades proximais, acome-
tendo mais de 50% do tegumento ou mesmo causando
eritrodermia.®® A regido da cabeca e face é usualmente pou-
pada. Porém, nos pacientes que recebem radioterapia, as
lesoes podem se concentrar inicialmente no local irradiado
com disseminacao posterior, com potencial confusao com o
diagnéstico com dermatite por radiacdo.®* Acometimento
palmoplantar e ungueal com paroniquia esta usualmente
presente.®® A presenca de lesGes similares ao eritema multi-
forme nas palmas e plantas ¢ util para diferenciar do pénfigo
vulgar, no qual lesées palmoplantares sao incomuns.

As lesdes liquenoides predominam nas criancas e na
populacdo da Asia oriental e podem ter caracteristicas cli-
nicas e histologicas semelhantes ao eritema multiforme ou
doenca do enxerto contra hospedeiro (DECH).>¢3

Alguns pacientes desenvolvem bronquiolite obliterante,
que pode levar a faléncia respiratoria fatal, uma das princi-
pais causas de morte dos pacientes com PPN.>7%5

A fisiopatologia da PPN é mais complexa que do pén-
figo vulgar e ainda nao esta definida; respostas autoimunes
humorais e mediadas por célula estdo envolvidas no seu sur-
gimento. Teorias sobre a patogénese do PPN incluem:

Surgimento de resposta imune contra antigenos neopla-
sicos com reacdo cruzada a antigenos epiteliais

Producéo de anticorpos por componentes tumorais contra
os antigenos epidérmicos

Desregulacdo do sistema imune com sintese exagerada
de citocinas como IL-6, levando a diferenciacao de células
B, cujos niveis estdo elevados no PPN.%¢

Os anticorpos mais encontrados no PPN sdo contra envo-
plaquina, periplaquina e proteina a-2-macroglobulina-simile
1. Raramente se encontram anticorpos IgG contra desmo-
gleina 3 ou 1 como no pénfigo vulgar. Outros autoanticorpos
encontrados sao contra desmocolinas ou BP180/BP230. Para
o diagndstico sorologico, devem ser usados substratos ricos
em plaquinas para a imunofluorescéncia indireta, como a
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bexiga de rato, em vez de pele humana ou esofago de
macaco.®

Em decorréncia da riqueza de manifestacdes clinicas, a
variabilidade de achados histopatoldgicos é alta. Em muitas
lesdes de estomatite sao encontradas apenas inflamacao,
necrose e acantolise suprabasal na mucosa perilesional. As
bolhas intactas apresentam acantolise suprabasal, porém,
ao contrario de outros pénfigos, encontramos infiltrado infla-
matorio significativo mesmo nas lesdes precoces. Lesdes nao
bolhosas podem ter necrose de queratinocitos, infiltrado lin-
focitico na epiderme, alteracdes vacuolares e dermatite de
interface. A imunofluorescéncia mostra anticorpos anti-lgG
intraepitelial, apesar de falsos negativos serem mais comuns
no PPN do que no pénfigo vulgar, com necessidade de mul-
tiplas biopsias para o diagndstico. Uma minoria dos casos
apresenta IgG positivo também na membrana basal.

Anhalt propds uma redefinicdo dos critérios diagnosticos
originais em 2004, onde considera como critérios mini-
mos para diagnosticos de PPN com alto grau de confianga:
(1) estomatite erosiva e progressiva, com envolvimento
preferencial da lingua; (2) achados histoldgicos de acan-
tolise, alteragdes liquenoides ou dermatite de interface;
(3) demonstracao de autoanticorpos antiplaquina, que sao
o marcador sorologico chave do PPN; (4) demonstracao
de doenca linfoproliferativa sobrejacente. Nos casos em
que a neoplasia ndo esta presente antes do diagndstico,
geralmente esta associada a doenca de Castleman, linfoma
abdominal, timoma ou sarcomas retroperitoneais, detecta-
dos por tomografia de térax, abdome e pelve.®®

0 diagnoéstico diferencial vai depender das lesdes clinicas
predominantes. Em pacientes com envolvimento oral exclu-
sivo, os diferenciais incluem pénfigo vulgar, liquen plano
oral e estomatite aftosa maior. Nos pacientes com predomi-
nio lesdes liquenoides, devemos diferenciar do liquen plano
e da DECH. Pacientes com lesdes cutaneas e orais podem
ter diagnostico dificil entre pénfigo vulgar e PPN. Algumas
caracteristicas diferenciam essas duas patologias: o pénfigo
vulgar apresenta acometimento oral discreto, superficial e
com areas de mucosa sa, enquanto o PPN apresenta quadro
difuso, profundo e frequentemente necrotico. O pénfigo vul-
gar raramente afeta outras mucosas além da oral. Enquanto
o pénfigo vulgar tem localizacdo comum no couro cabeludo
e poupa as areas palmoplantares, o PPN envolve as palmas
e plantas e costuma poupar o couro cabeludo. Por ultimo, o
sinal de Nikolsky é positivo no pénfigo vulgar e negativo no
PPN.¢7

Um pequeno nimero de pacientes com eritema multi-
forme recorrente tem anticorpos positivos contra desmo-
plaquinas e terdo imunofluorescéncia indireta positiva no
epitélio de bexiga. Porém, diferente dos casos de PPN, esses
pacientes nao terao (1) malignidade subjacente; (2) anti-
corpos contra plaquinas mais especificas para o PPN como
envoplaquina e periplaquina e (3) os anticorpos sao transito-
rios e somente detectaveis durante os episodios da doenca
ativa.®®

O prognéstico do PPN depende da natureza da neopla-
sia associada. Apos o inicio da doenga autoimune, mesmo
com o tratamento e a cura da doenca hematologica, existe
a possibilidade de o PPN progredir. Em pacientes com neo-
plasias benignas ou tumores localizados, a exérese do tumor
pode melhorar substancialmente ou mesmo levar o pénfigo a

remissao. Em pacientes com tumores tratados por cirurgia,
cerca de 50% entram em remissao. Essa remissao ocorre em
um a dois anos apos a cirurgia, e terapia imunossupressora
normalmente ¢é utilizada nesse periodo.®’

Nao existem ensaios clinicos randomizados sobre o tra-
tamento do PPN em razdo da raridade da doenca, porém
esquemas sugeridos na literatura incluem a combinacao
de prednisona, ciclosporina e ciclofosfamida com reducao
gradual das doses conforme melhora clinica.® OQutras
opcdes terapéuticas como dapsona, azatioprina, plasmafe-
rese, fotoferese e imunoglobulinas foram utilizados, porém
nenhum mostrou eficacia relevante. As lesbes cutaneas res-
pondem mais rapidamente a terapia, enquanto a estomatite
é refrataria.

Pacientes com neoplasias malignas tém respostas piores
as terapias imunossupressoras, e 0s casos associados ao LNH
parecem ter pior prognéstico que os pacientes com LLC.
Quase todos os pacientes com LNH ou LLC irdo a 6bito entre
trés meses a dois anos apos o diagnostico. Corticoterapia sis-
témica pode levar a melhora parcial das lesGes, porém nao
a resolucao.®

Apesar da boa resposta do rituximabe nos pacientes com
pénfigo vulgar e pénfigo folidceo, a resposta no PPN é bem
menos consistente. A remissao completa é rara, e existem
casos de PPN descritos em pacientes que receberam rituxi-
mabe como parte da quimioterapia da neoplasia.”®

Alemtuzumabe, anticorpo monoclonal contra CD52
expresso em linfocitos T e B, mostrou-se promissor no
tratamento de alguns casos relacionados a neoplasias hema-
tologicas, porém nao impediu a progressao da doenca
pulmonar e esta associado a imunossupressao significativa
apos o tratamento.*

Ictiose adquirida

A ictiose adquirida (lA), diferentemente da ictiose vul-
gar (IV), manifesta-se com maior frequéncia na idade
adulta, embora o quadro clinico seja semelhante. As
manifestacdes clinicas incluem escamas romboides, que
variam desde aspereza até descamacao lamelar semelhante
a escama de peixe, com bordas livres,>*% coloracdo
hipocromica a cinza ou acastanhada, com diametro de
menos de 1mm a mais de 1cm. Acomete principalmente
o tronco e os membros, é mais acentuada nas superficies
extensoras, geralmente poupa flexuras e afeta as extremi-
dades inferiores em maior intensidade que as extremidades
superiores. As lesdes cutaneas apresentam prurido, que
também pode estar presente em areas de aparéncia nor-
mal; escoriacdes secundarias ao prurido sdo frequentemente
encontradas. %%

Ocorre quando ha interrupcdo no processo de
cornificacao, resultando em hiperceratose, descamacao e
anormalidades da funcao de barreira cornea. A patogénese
€ desconhecida, mas reducéo da sintese de lipideos dérmi-
cos e deficiéncia de colesterol sao vistos frequentemente
nesses pacientes e estdao, provavelmente, envolvidos na
patogénese.> %8

Aspectos clinicos e histopatologicos nao sao suficientes
para diferenciar a IV da IA; a histdria clinica detalhada é
fundamental. Essencialmente, todas as formas hereditarias
de ictiose terdo apresentagao clinica antes dos 13 anos; em
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geral, ha historia familiar positiva e idade de inicio precoce,
favorecendo, nesses casos, o diagnostico de IV.*%8

Histologicamente, apresenta aumento do estrato corneo,
camada granular reduzida e camada espinhosa com espes-
sura normal. Auséncia de infiltrado inflamatério na derme
estd entre os achados histologicos tipicos. Atrofia epidér-
mica ja foi documentada, assim como presenca de leve
infiltrado linfo-histiocitario perivascular na derme papilar,
sem evidéncia de vasculite.*%6%¢°

Com o diagnostico de IA estabelecido, deve-se avaliar
o paciente quanto a possivel fator desencadeante. IA pode
ser resultado de doenca maligna, doenca nao maligna ou
reacdo medicamentosa. Se relacionada a afeccédo sisté-
mica, a manifestacdo cutanea ocorrer antes ou depois da
identificacao desta. A intensidade da IA pode estar associada
a gravidade ou recidiva da causa interna.®®

E frequente a associacao entre |A do adulto e maligni-
dade incluindo a doenca de Hodgkin, LNH, linfoma cutaneo
de células-T (CTCL), leiomiossarcoma, micose fungoide,
MM, sarcoma de Kaposi, e, raramente, a tumores soli-
dos, como carcinomas de ovario, mama, pulmao e colo
do Utero. A malignidade mais comumente relatada a IA é
a doenca de Hodgkin. No entanto, existem outras causas
potenciais de ictiose adquirida, incluindo desnutricao, hipo-
tireoidismo, sarcoidose e farmacos como acido nicotinico e
clofazimina. %

Como diagndsticos diferenciais, temos IV e doenca de
Refsum. A doenca de Refsum deve ser suspeitada nos casos
de ictiose que se apresentam da adolescéncia até a ter-
ceira década e estdao associados a achados neurologicos
como diminuicao da acuidade visual, neuropatia sensorial
e ataxia.®®

No tratamento, hidratacdo e agentes ceratoliticos sao
Uteis. A ictiose normalmente regride uma vez que a doenca
subjacente entre em remissdo. ¢

Eritema nodoso

Eritema nodoso (EN) é a forma mais comum de paniculite
e é caracterizado por nédulos eritematosos dolorosos, prin-
cipalmente nos membros inferiores. E mais frequente em
mulheres e tem pico de incidéncia na populacdo com idade
de 20 a 30 anos.”®”"

O curso clinico do EN é caracterizado por inicio agudo de
nodulos sensiveis e eritematosos e placas de 1-6 cm de dia-
metro. As lesdes sdo bilaterais e simétricas, normalmente
distribuidas nas extremidades distais inferiores nas areas
pré-tibiais, embora as lesdes também possam envolver os
tornozelos, coxas e antebracos.”” Em geral, sdo autolimi-
tadas, com resolucao em duas a oito semanas, passando
de descoloracao de vermelho brilhante para descoloracao
amarelo-marrom ou verde-azulada, semelhante a hemato-
mas. A coexisténcia de lesdes em diferentes estagios de
evolucdo pode ser observada no mesmo paciente. Os nédulos
involuem sem ulceracao, formacao de cicatrizes ou atrofia,
e as recorréncias nao sao incomuns.’%”’

As lesbes cutaneas sao frequentemente acompanhadas de
sintomas sistémicos, como febre, mal-estar, dor de cabeca,
queixas gastrintestinais (como dor abdominal, vomito e
diarreia), tosse, linfadenopatia, perda de peso e artral-
gia, principalmente nos tornozelos e joelhos. Alguns desses

achados sugerem EN secundario a doenca sistémica, e esses
achados tém possibilidade de fornecer pistas diagndsticas
importantes.”®

A patogénese do EN é desconhecida, embora pareca ser
uma resposta de hipersensibilidade a uma variedade de esti-
mulos antigénicos. Também foi proposto que o TNF-alfa e a
IL1-beta, liberados pelas células mielomonociticas possam
estar envolvidos.”®”!

O diagnostico geralmente é feito por meio do quadro
clinico caracteristico. No entanto, deve ser confirmado
por bidpsia incisional ou excisional profunda, com porcéo
generosa de gordura subcutanea. Uma vez feito o diag-
nostico patologico, o verdadeiro desafio é a identificacdao
da etiologia subjacente, se presente, antes de considera-lo
idiopatico.*"°

Na histologia, ha inflamagao panicular septal predomi-
nante e auséncia de vasculite primaria.*

Os principais diagndsticos diferenciais sao eritema indu-
ratum de Bazin, tromboflebite superficial, linfoma de
células T paniculite-simile e outras formas de paniculite.
A histopatologia é essencial para diagndsticos de maior
precisdo.”®

Embora a etiologia seja principalmente idiopatica,
descartar doenca subjacente é fundamental antes do diag-
nostico do EN. O EN pode ser o primeiro sinal de uma
doenca sistémica, como infeccdes, doencas inflamatdrias,
neoplasias e medicamentos. As causas identificaveis mais
comuns sao infecgbes estreptococicas, tuberculose prima-
ria, sarcoidose, doenca de Behcet, doenca inflamatoria
intestinal, medicamentos e gravidez. De acordo com a lite-
ratura, 32%-72% dos casos de EN permanecem com etiologia
desconhecida.*”°

Uma malignidade subjacente pode ser responsavel por
sintomas de EN em pacientes com quadro inexplicado e sin-
tomas constitucionais. Malignidades hematoloégicas, como
leucemia e linfoma, incluindo LMA, LMC e LMMC, entre
outras, sao mais frequentemente associadas a lesoes EN,
e mais raramente, neoplasias sélidas. Em alguns casos,
as lesdes EN indicam recidiva da doenca. Pacientes com
EN recorrente ou resposta fraca aos tratamentos con-
vencionais devem ser investigados para uma malignidade
subjacente.*7”°

Investigacao para doencas suspeitas deve ser direcio-
nada a partir de historia clinica e exame fisico cuidadosos.
Sintomas sistémicos ou resultados de testes laboratoriais
alterados favorecem EN secundario. A investigacdo labora-
torial inicial deve incluir hemograma completo, velocidade
de hemossedimentacao (VHS), proteina C reativa, titulo de
antiestreptolisina O, cultura de esfregaco de garganta, pes-
quisa de tuberculose em areas endémicas e radiografia de
torax. Teste de gravidez deve ser feito em todas as mulheres
em idade reprodutiva.’®’?

O suporte sintomatico é a abordagem inicial, através de
bandagens de compressao e elevacao de membros com o
objetivo de reducdo do edema e alivio da dor.”’ Podem
ser usados anti-inflamatdrios nao esteroides para controle
algico. Corticosteroides sistémicos, iodeto de potassio, col-
chicina, dapsona e hidroxicloroquina também ja foram
descritos.*”°

A terapia especifica deve ser dedicada a condicédo asso-
ciada subjacente, se identificada.*’?
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Xantoma plano

Xantoma plano difuso (XPD) é doenca rara, do grupo das
histiocitoses nao Langerhans, que acomete principalmente
adultos, de ambos os sexos.”>’# A maioria dos pacien-
tes € normolipémica, mas ocorre também em casos de
hiperlipoproteinemias dos tipos 2 a 4. A presenca de xan-
toma cutaneo com lipideos plasmaticos normais requer
investigacao adicional e monitoramento continuo para uma
condicdo hematologica subjacente.*””>

Apresenta-se como maculas ou placas amarelo ala-
ranjadas irregulares, difusas, simétricas e assintomaticas,
acometendo qualquer parte do corpo, predominantemente
face, tronco e areas intertriginosas como as axilas. Geral-
mente, é acompanhada ou precedida por xantelasma. 7374

Lesdes extracutaneas sao possiveis de serem observadas
na cavidade oral, olhos, tenddes, valvula adrtica, masculos
e sistema gastrintestinal.”?

Os xantomas planos difusos sao descritos em associacao
a MM, gamopatias monoclonais, e, menos frequentemente,
a disturbios linfoproliferativos.’>7

A patogénese do XPD nao esta claramente definida. Nos
casos em que ha correlacdo a gamopatias, alguns auto-
res acreditam que complexos paraproteinas-lipoproteinas
sejam depositadas na pele. Outros sugerem a infiltracao de
células leucémicas com subsequente xantomizacao.’>’*

No histopatologico, estao presentes células espumosas -
macrofagos com goticulas lipidicas - e nimero variavel de
células gigantes de Touton, linfocitos e histiocitos espumo-
sos podem ser vistos na derme superior e, ocasionalmente,
tém localizacao perivascular.”7

Os diagnosticos diferenciais incluem xantomas hiperlipi-
démicos e xantogranuloma necrobiotico.”*74

O prognoéstico depende da condicao subjacente, e o tra-
tamento deve ser direcionado para a doenca de base. A
remissao da condicdo hematoldgica resulta em melhora
cutanea, com recidiva indicada por recorréncia de lesoes
na pele.*”3

Xantogranuloma necrobiético

O xantogranuloma necrobiotico (XGN) é histiocitose inco-
mum de células nao Langerhans, que envolve a pele
e tecidos extracutaneos, com predilecdo pela regiao
periorbitaria.”®’” Pode envolver o olho, ocasionando prop-
tose, blefaroptose e limitacdo da motilidade ocular.”” Orgaos
internos também podem ser acometidos, incluindo os tratos
gastrintestinal e respiratério.”’-’° Raros casos apresen-
tam lesdes no tronco ou extremidades, sem envolvimento
facial.®’

As lesoes do XGN iniciam-se mais frequentemente
pela regiao periorbitaria, progredindo para o tronco e as
extremidades.””’®

E doenca caracterizada por multiplas papulas e nodu-
los endurecidos, assintomaticos, amarelados a marrom-
-avermelhados, que evoluem lentamente para grandes
placas envolvendo a derme e o tecido subcutdneo.”’
Ulceracao, telangiectasias, atrofia e prurido também
podem estar presentes e sao mais observados na regiao
periorbitaria.””’®

A idade média de inicio é a sexta década de vida, com
casos descritos na faixa etaria de 17 a 85 anos, nao havendo
predilecao por sexo.%’

Em aproximadamente 80% dos pacientes, é identificada
gamopatia monoclonal, resultante de discrasia de células
plasmaticas ou de um disturbio linfoproliferativo.”®~’® Foi
observado que apenas 10% dos casos evoluem para MM.&°

Outras associacées relatadas incluem LNH, LH, macro-
globulinemia de Waldenstrom, SMD, LLC e amiloidose.””8%8
Todos os pacientes devem ser investigados para distrbios
hematologicos e linfoproliferativos.””

0 mieloma multiplo que se desenvolve em pacientes com
XGN parece apresentar um comportamento relativamente
benigno, com 90%-100% dos pacientes apresentando sobre-
vida de 10-15 anos.®

A patogénese da XGN ainda nao foi
esclarecida.”’

XGN e xantoma plano (XP) sao duas formas distintas de
Xxantoma; casos que relataram a coexisténcia de XGN e XP
ao mesmo tempo foram raros.®’ Se uma nova lesdao XGN
se desenvolver em um paciente com XP, uma avaliacao da
doenca hematoldgica é fortemente recomendada.®

No exame histopatolégico podem ser observados epi-
derme atrofica ou normal, extensas areas de necrobiose
e infiltrado granulomatoso com células gigantes de
corpo estranho, células gigantes de Touton e células
espumosas.’®’” Embora nenhum padrao histologico seja
especifico para XGN, essas alteragdes, associadas ao quadro
clinico caracteristico, favorecem o diagndstico de XGN.”%77

As opcoes de tratamento incluem corticosteroides topi-
cos e sistémicos, talidomida, imunoglobulina intravenosa
de alta dose (IVIG), clorambucil, ciclofosfamida, fludara-
bina, rituximabe, melfalano, infliximabe, interferon alfa,
cladribina, hidroxicloroquina, azatioprina, metotrexato,
terapia a laser, radioterapia, cirurgia, PUVA, plasmafé-
rese e fotoférese extracorporea, com respostas variaveis e
imprevisiveis.”®77.7

O tratamento da gamopatia monoclonal com agentes
alquilantes nao influencia necessariamente a atividade da
doenca de pele.””7®

O XGN tem um curso cronico, progressivo e indolente. O
prognostico depende da gravidade das manifestacoes extra-
cutaneas, da presenca de neoplasias hematologicas e das
complicacées das lesdes cutaneas.?’

totalmente

Escleromixedema

Escleromixedema é doenca rara que atinge, principalmente,
adultos entre 30 e 80 anos, sem predominio de raca ou sexo.
Raramente relatada em bebés e criancas pequenas.®*8 A
condicao geralmente esta associada a gamopatias monoclo-
nais. A doenca progride para MM definitivo em menos de 10%
dos casos. Associacdo com outras doencas hematoldgicas
malignas, como LH e LNH, macroglobulinemia Waldenstrom
e LMMC ou carcinomas viscerais ja foram relatados.**8
Manifesta-se como uma erupc¢do generalizada de papulas
de 2-3mm, de aspecto firme e céreo, pouco espacadas, em
forma de cUpula ou planas, envolvendo maos, antebracos,
cabeca, pescoco, tronco e coxas superiores.*”® As papulas
sao, frequentemente, organizadas em disposicao linear e a
pele ao redor é brilhante e endurecida (esclerodermoide).
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Raramente, nodulos subcutaneos estao presentes. A glabela
é tipicamente envolvida, com sulcos longitudinais profundos
que produzem face de aspecto leonino caracteristico.?® Sul-
cos profundos ocasionalmente sao evidenciados no tronco
ou membros, produzindo o ‘‘sinal de Shar-Pei’’. Eritema,
edema e coloracdo acastanhada ocorrem nas areas nao
envolvidas; o prurido € comum. Sobrancelhas, pelos axilares
e pubicos eventualmente sdo esparsos nesses pacientes. As
membranas mucosas sdao poupadas. Enquanto a doenca pro-
gride, surgem placas eritematosas e infiltradas com conse-
quente enrijecimento da pele, esclerodactilia e diminuicao
da motilidade da boca e articulacoes. Sobre a articulacao
interfalangiana proximal, uma placa com depressao central
e borda elevada (devido ao espessamento da pele) pode ser
vista e é referido como o *‘sinal de donut’’.*%:%

Em pacientes com escleromixedema, as manifestacoes
extracutaneas mais comuns sao anormalidades neuroldgicas,
reumatoldgicas e anormalidades cardiacas.®’

A patogénese do escleromixedema é desconhecida. A
principal hipotese é de que citocinas circulantes, como IL-1,
TNF-alfa e TGF-beta, estimuladoras da sintese de glicosa-
minoglicanos e proliferacao de fibroblastos na pele, possam
desempenhar um papel no desenvolvimento das lesdes. A
remissao clinica do escleromixedema apds o transplante
autologo de células-tronco hematopoéticas (TCTH) sugere
que a medula dssea possa ser fonte dessas citocinas. Apesar
da associacao frequente a gamopatia monoclonal, os niveis
de paraproteina geralmente nao se correlacionam com a gra-
vidade da doenca, a progressao da doenca ou a resposta ao
tratamento.®

O diagnostico de escleromixedema é feito com base nos
seguintes critérios clinico-patologicos:

Erupcao papular e esclerodermoide generalizada/difusa;
¢ Triade de deposicao de mucina (composto principalmente
de acido hialurénico na parte superior e derme reticular
média), proliferacao de fibroblastos e fibrose;
Gamopatia monoclonal;

Auséncia de distarbio da tireoide.%38

Os principais transtornos a serem considerados no
diagnodstico diferencial sao escleredema, esclerodermia
localizada, esclerose sistémica, fibrose sistémica nefrogé-
nica e liquen mixedematoso.%3%

As opcoes terapéuticas incluem intervencoes direcio-
nadas ao tratamento da discrasia de células plasmaticas
associada. %8

Em decorréncia da raridade da doenca, nao ha tra-
tamento especifico eficaz. A terapia de primeira linha é
feita com imunoglobulina intravenosa (IVIg), na dose de
2 g/kg, dividida em dois a cinco dias consecutivos, apli-
cada mensalmente.®”# O mecanismo pelo qual IVIg age no
escleromixedema é pouco claro, mas deve ser considerado
particularmente em pacientes com deterioracao dos sinto-
mas cutaneos ou envolvimento de drgaos internos com risco
de vida.®-%

Quando o tratamento com IVIg nao é indicado ou quando
ocorre resposta insuficiente, talidomida (ou lenalidomida) e
glicocorticoides sistémicos sao as opcoes da proxima linha
de tratamento. Talidomida e glicocorticoides sistémicos sao
administrados sozinhos ou em combinacdo com [VIg.8" %

Outras estratégias direcionadas a pele, como fotoferese
extracorporea, PUVA, feixe de elétrons, corticosteroi-
des topicos e retindides foram tentados com sucesso
variado.?*% Pacientes podem se beneficiar de intervencées
direcionadas ao tratamento da discrasia de células plasma-
ticas associada.®

Conclusao

Como revisado em ambos os artigos (parte | e parte Il), as
manifestacdes cutaneas antecedem, acompanham ou séo
tardias ao diagndstico das neoplasias hematoldgicas. Desse
modo, o reconhecimento dessas entidades e sua possivel
relacdo com uma provavel doenca de base tem um signi-
ficante valor diagndstico.

A importancia do reconhecimento das doencas derma-
toldgicas relacionadas as neoplasias hematologicas se faz
presente, pois 0 acometimento cutaneo piora a morbidade
do paciente que necessita de tratamento dermatoldgico
especifico. Além disso, a presenca da doenca de pele pode
configurar piora no prognostico da afeccao hematologica
de base e possivelmente desencadeia a necessidade de
mudanca no aporte terapéutico sistémico do doente.

Tudo que foi discutido nesta revisao evidencia a rele-
vancia de se conhecer as manifestacdes cutaneas que
acompanham quadros sistémicos, seja pelo simples cuidado
a ser oferecido ao doente e consequente manutencao da
qualidade de vida, mas principalmente por alertar precoce-
mente a existéncia de uma neoplasia oculta ou a piora de
uma ja existente.

Nos doentes oncoldgicos, as comorbidade se somam,
e o diagnostico diferencial dermatolégico é um desafio.
Devem-se considerar etiologias neoplasicas, inflamatorias,
infecciosas, além das farmacodermias. As manifestacoes
cutaneas das doencas hematoldgicas sdo extremamente
variaveis na morfologia, distribuicdo e sintomatologia. A
bidpsia de pele e exame imuno-histoquimico colaboram
substancialmente ao diagnostico clinico, assim como os
dados microbioldgicos dos fragmentos teciduais enviados a
culturas para fungos e bactérias.

Poucos estudos evidenciam as doencas de pele que acom-
panham o doente hematoldgico e pouco se conhece sobre os
mecanismos que levam a esses quadros, sendo um amplo e
importante campo de estudo. Também é pouco conhecido
quanto essas enfermidades impactam na qualidade de vida
dos pacientes hematologicos e quanto elas funcionam como
marcadores prognosticos.

0 manejo dessas entidades nao é simples e retrata a
importancia de cada passo ser discutido de modo multidis-
ciplinar. A conducao da intervencao dermatologica conjunta
ao hematologista sempre se impoe. Entre muitos fatos que
devem ser observados esta quanto o tratamento da doenca
de base sera resolutivo ao quadro dermatoldgico e quanto
a terapéutica dermatologica especifica impacta positiva ou
negativamente o contexto geral.

Cabe ao dermatologista estar presente junto a equipe
hematoldgica no sentido de esclarecer o possivel diagndstico
do quadro cutaneo, planejar conjuntamente o tratamento,
manter o seguimento e, acima de tudo, fornecer o melhor
cuidado ao paciente. Cabe ao hematologista observar a
pele do paciente e solicitar a intervencdo dermatologica
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para melhor conducdo diagnostica. Na medicina atual, é
primordial a importancia do cuidado integral, multidisci-
plinar/colaborativo, excelente tecnicamente e amplamente
humanizado.

Suporte financeiro

Nenhum.

Contribuicao dos autores

Patricia Karla de Souza: Concepcao do estudo; redacao do
artigo e revisao critica do conteldo intelectual importante;
desenho do estudo em conjunto com coautores; revisao
critica da literatura; aprovacao final da versao final do
manuscrito.

Rafael Oliveira Amorim: Redacao do artigo e revisao cri-
tica do conteldo intelectual importante; desenho do estudo
em conjunto com coautores; revisao critica da literatura;
aprovacao final da versao final do manuscrito.

Leticia Siqueira Sousa: Redacao do artigo e revisao cri-
tica do conteudo intelectual importante; desenho do estudo
em conjunto com coautores; revisao critica da literatura;
aprovacao final da versao final do manuscrito.

Mariana Dias Batista: Redacdo do artigo e revisao cri-
tica do conteldo intelectual importante; desenho do estudo
em conjunto com coautores; revisao critica da literatura;
aprovacao final da versao final do manuscrito.

Conflito de interesses

Nenhum.

Referéncias

1. Silva JA, Mesquita KC, Igreja ACSM, Lucas ICRN, Freitas AF,
Oliveira SM, et al. Paraneoplastic cutaneous manifestations:
concepts and updates. An Bras Dermatol. 2013;88:9-22.

2. Caccavale S, Brancaccio G, Agozzino M, Vitiello P, Alfano R,
Argenziano G. Obligate and facultative paraneoplastic derma-
toses: an overview. Dermatol Pract Conceptual. 2018;8:191-7.

3. Zappasodi P, Forno C, Corso A, Lazzarino M. Mucocutaneous
paraneoplastic syndromes in hematologic malignancies. Int J
Dermatol. 2006;45:14-22.

4. Li AW, Yin ES, Stahl M, Kim TK, Panse G, Zeidan AM, et al. The
skin as a window to the blood: Cutaneous manifestations of
myeloid malignancies. Blood Rev. 2017;31:370-88.

5. Wallach D, Vignon-Pennamen MD. From acute febrile neutrophi-
lic dermatosis to neutrophilic disease: Forty years of clinical
research. J Am Acad Dermatol. 2006;55:1066-71.

6. Maglie R, Genovese G, Solimani F, Guglielmo A, Pileri A, Portelli
F, et al. Immune-Mediated Dermatoses in Patients with Hae-
matological Malignancies: A Comprehensive Review. Am J Clin
Dermatol. 2020;21:833-54.

7. Marzano AV, Borghi A, Wallach D, Cugno M. A comprehen-
sive review of neutrophilic diseases. Clin Rev Allergy Immunol.
2018;54:114-30.

8. Lepelletier C, Bouaziz JD, Rybojad M, Bagot M, Georgin-
Lavialle S, Vignon-Pennamen MD. Neutrophilic dermatoses
associated with myeloid malignancies. Am J Clin Dermatol.
2019;20:325-33.

9. Sujobert P, Cuccuini W, Vignon-Pennamen D, Martin-Garcia N,
Albertini AF, Uzunov M, et al. Evidence of differentiation in
myeloid malignancies associated neutrophilic dermatosis: a flu-
orescent in situ hybridization study of 14 patients. J Invest
Dermatol. 2013;133:1111-4.

10. Ravi V, Maloney NJ, Worswick S. Neutrophilic dermatoses as
adverse effects of checkpoint inhibitors: A review. Dermatol
Ther. 2019;32:e13074.

11. Rochet NM, Chavan RN, Cappel MA, Wada DA, Gibson LE. Sweet
syndrome: Clinical presentation, associations, and response to
treatment in 77 patients. J Am Acad Dermatol. 2013;69:557-64.

12. Raza S, Kirkland RS, Patel AA, Shortridge JR, Freter C. Insight
into Sweet’s syndrome and associated-malignancy: A review of
the current literature. Int J Oncol. 2013;42:1516-22.

13. Weedon D. The vasculopathic reaction pattern. In: Weedon’s
Skin Pathology. 3rd ed. 2010:195.

14. Alegria-Landa V, Rodriguez-Pinilla SM, Santos-Briz A, Rodriguez-
Peralto JL, Alegre V, Cerroni L, et al. Clinicopathologic.
Immunohistochemical, and molecular features of histiocytoid
Sweet syndrome. JAMA Dermatol. 2017;153:651-9.

15. Ghoufi L, Ortonne N, Ingen-Housz-Oro S, Barhoumi W, Begon E,
Haioun C, et al. Histiocytoid Sweet syndrome is more frequently
associated with myelodysplastic syndromes than the classical
neutrophilic variant. Medicine. 2016;95:e3033.

16. Cohen PR, Kurzrock R. Sweet’s syndrome. Am J Clin Dermatol.
2002;3:117-31.

17. Ruocco E, Sangiuliano S, Gravina A, Miranda A, Nicoletti G. Pyo-
derma gangrenosum: an updated review. J Eur Acad Dermatol
Venereol. 2009;23:1008-17.

18. George C, Deroide F, Rustin M. Pyoderma gangrenosum - a guide
to diagnosis and management. Clin Med. 2019;19:224-8.

19. Binus AM, Qureshi AA, Li VW, Winterfield LS. Pyoderma gan-
grenosum: a retrospective review of patient characteristics,
comorbidities and therapy in 103 patients. Br J Dermatol.
2011;165:1244-50.

20. Xia FD, Liu K, Lockwood S, Butler D, Tsiaras WG, Joyce C,
et al. Risk of developing pyoderma gangrenosum after procedu-
res in patients with a known history of pyoderma gangrenosum
- A retrospective analysis. J Am Acad Dermatol. 2018;78:
310-4.

21. Barbosa NS, Tolkachjov SN, el-Azhary RA, Davis MDP, Camilleri
MJ, McEvoy MT, et al. Clinical features, causes, treatments,
and outcomes of peristomal pyoderma gangrenosum (PPG) in
44 patients: The Mayo Clinic experience, 1996 through 2013. J
Am Acad Dermatol. 2016;75:931-9.

22. Langan SM, Groves RW, Card TR, Gulliford MC. Incidence, Mor-
tality, and Disease Associations of Pyoderma Gangrenosum in
the United Kingdom: A Retrospective Cohort Study. J Invest
Dermatol. 2012;132:2166-70.

23. Ahronowitz |, Harp J, Shinkai K. Etiology and Management of
Pyoderma Gangrenosum. Am J Clin Dermatol. 2012;13:191-211.

24. Miller J, Yentzer BA, Clark A, Jorizzo JL, Feldman SR. Pyoderma
gangrenosum: A review and update on new therapies. J Am Acad
Dermatol. 2010;62:646-54.

25. Brooklyn TN. Infliximab for the treatment of pyoderma gangre-
nosum: a randomised, double blind, placebo controlled trial.
Gut. 2006;55:505-9.

26. Cheng S, Edmonds E, Ben-Gashir M, Yu RC. Subcorneal pustular
dermatosis: 50 years on. Clin Exp Dermatol. 2008;33:229-33.

27. Bachmeyer C, Aractingi S. Neutrophilic eccrine hidradenitis.
Clin Dermatol. 2000;18:319-30.

28. Sato-Sano M, Teixeira SP, Vargas JC, Baiocchi OCCG, Enokihara
MMSS, Gomes EE, et al. Lenalidomide in the management of
eosinophilic dermatosis of hematological malignancy. J Derma-
tol. 2019;46:618-21.

29. Rodriguez-Lojo R, Almagro M, Pifeyro F, Pérez-Varela L,
Fernandez-Jorge B, Pozo JD, et al. Eosinophilic Panniculitis and
Insect Bite-Like Eruption in a Patient with Chronic Lymphocytic

156


http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0445
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0445
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0445
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0445
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0445
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0445
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0445
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0445
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0445
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0445
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0445
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0445
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0445
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0445
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0445
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0445
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0445
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0445
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0445
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0445
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0445
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0445
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0445
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0445
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0445
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0445
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0445
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0445
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0445
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0445
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0450
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0450
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0450
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0450
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0450
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0450
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0450
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0450
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0450
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0450
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0450
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0450
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0450
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0450
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0450
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0450
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0450
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0450
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0450
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0450
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0450
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0450
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0450
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0450
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0450
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0450
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0450
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0450
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0450
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0450
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0450
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0450
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0455
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0455
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0455
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0455
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0455
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0455
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0455
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0455
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0455
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0455
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0455
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0455
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0455
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0455
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0455
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0455
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0455
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0455
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0455
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0455
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0455
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0455
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0455
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0460
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0460
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0460
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0460
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0460
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0460
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0460
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0460
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0460
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0460
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0460
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0460
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0460
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0460
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0460
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0460
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0460
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0460
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0460
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0460
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0460
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0460
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0460
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0460
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0460
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0460
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0460
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0460
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0460
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0460
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0460
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0460
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0460
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0460
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0460
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0460
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0460
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0460
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0460
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0460
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0460
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0465
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0465
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0465
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0465
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0465
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0465
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0465
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0465
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0465
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0465
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0465
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0465
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0465
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0465
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0465
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0465
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0465
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0465
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0465
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0465
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0465
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0465
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0465
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0465
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0465
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0465
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0465
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0465
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0465
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0465
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0470
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0470
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0470
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0470
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0470
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0470
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0470
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0470
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0470
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0470
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0470
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0470
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0470
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0470
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0470
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0470
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0470
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0470
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0470
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0470
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0470
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0470
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0470
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0470
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0470
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0470
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0470
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0470
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0470
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0470
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0470
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0470
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0470
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0470
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0470
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0470
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0470
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0470
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0470
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0470
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0470
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0475
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0475
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0475
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0475
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0475
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0475
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0475
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0475
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0475
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0475
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0475
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0475
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0475
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0475
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0475
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0475
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0475
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0475
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0475
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0475
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0475
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0475
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0475
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0475
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0475
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0475
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0475
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0475
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0480
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0480
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0480
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0480
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0480
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0480
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0480
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0480
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0480
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0480
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0480
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0480
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0480
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0480
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0480
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0480
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0480
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0480
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0480
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0480
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0480
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0480
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0480
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0480
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0480
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0480
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0480
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0480
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0480
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0480
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0485
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0490
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0490
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0490
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0490
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0490
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0490
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0490
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0490
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0490
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0490
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0490
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0490
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0490
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0490
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0490
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0490
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0490
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0490
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0490
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0490
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0490
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0490
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0490
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0495
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0495
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0495
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0495
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0495
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0495
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0495
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0495
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0495
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0495
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0495
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0495
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0495
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0495
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0495
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0495
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0495
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0495
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0495
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0495
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0495
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0495
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0495
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0495
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0495
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0495
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0495
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0495
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0495
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0495
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0495
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0495
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0495
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0500
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0500
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0500
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0500
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0500
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0500
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0500
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0500
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0500
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0500
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0500
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0500
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0500
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0500
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0500
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0500
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0500
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0500
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0500
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0500
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0500
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0500
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0500
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0500
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0500
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0500
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0500
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0500
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0500
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0500
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0500
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0500
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0500
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0505
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0505
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0505
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0505
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0505
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0505
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0505
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0505
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0505
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0505
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0505
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0505
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0505
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0505
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0505
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0505
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0505
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0505
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0510
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0510
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0510
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0510
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0510
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0510
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0510
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0510
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0510
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0510
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0510
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0510
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0510
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0510
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0510
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0510
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0510
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0510
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0510
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0510
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0510
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0510
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0510
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0510
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0510
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0510
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0510
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0510
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0510
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0510
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0510
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0510
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0510
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0510
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0510
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0510
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0510
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0515
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0515
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0515
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0515
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0515
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0515
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0515
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0515
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0515
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0515
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0515
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0515
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0515
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0515
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0515
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0515
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0515
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0515
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0515
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0515
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0515
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0515
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0515
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0515
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0515
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0515
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0515
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0515
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0515
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0515
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0515
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0515
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0520
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0520
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0520
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0520
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0520
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0520
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0520
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0520
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0520
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0520
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0520
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0520
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0520
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0520
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0520
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0520
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0520
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0525
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0525
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0525
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0525
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0525
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0525
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0525
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0525
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0525
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0525
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0525
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0525
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0525
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0525
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0525
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0525
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0525
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0525
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0525
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0525
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0525
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0525
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0525
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0525
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0525
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0525
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0525
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0525
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0525
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0530
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0530
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0530
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0530
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0530
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0530
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0530
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0530
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0530
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0530
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0530
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0530
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0530
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0530
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0530
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0530
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0530
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0530
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0530
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0530
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0530
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0530
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0530
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0530
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0530
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0530
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0535
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0535
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0535
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0535
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0535
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0535
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0535
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0535
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0535
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0535
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0535
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0535
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0535
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0535
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0535
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0535
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0535
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0535
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0535
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0535
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0535
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0535
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0535
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0535
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0535
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0535
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0535
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0535
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0535
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0535
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0535
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0535
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0535
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0540
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0545
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0550
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0550
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0550
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0550
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0550
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0550
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0550
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0550
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0550
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0550
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0550
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0550
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0550
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0550
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0550
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0550
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0550
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0550
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0550
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0550
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0550
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0550
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0550
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0550
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0550
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0550
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0550
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0550
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0550
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0550
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0550
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0550
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0550
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0550
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0550
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0550
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0550
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0550
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0550
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0555
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0555
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0555
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0555
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0555
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0555
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0555
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0555
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0555
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0555
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0555
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0555
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0555
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0555
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0555
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0555
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0555
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0555
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0555
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0555
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0555
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0560
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0560
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0560
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0560
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0560
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0560
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0560
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0560
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0560
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0560
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0560
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0560
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0560
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0560
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0560
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0560
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0560
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0560
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0560
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0560
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0560
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0560
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0560
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0560
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0560
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0560
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0560
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0560
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0560
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0565
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0565
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0565
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0565
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0565
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0565
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0565
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0565
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0565
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0565
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0565
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0565
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0565
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0565
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0565
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0565
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0565
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0565
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0565
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0565
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0565
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0565
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0565
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0570
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0570
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0570
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0570
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0570
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0570
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0570
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0570
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0570
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0570
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0570
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0570
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0570
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0570
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0570
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0570
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0570
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0570
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0570
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0570
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0570
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0570
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0570
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0575
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0575
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0575
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0575
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0575
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0575
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0575
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0575
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0575
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0575
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0575
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0575
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0575
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0575
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0580
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0580
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0580
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0580
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0580
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0580
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0580
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0580
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0580
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0580
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0580
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0580
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0580
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0580
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0580
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0580
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0580
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0580
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0580
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0580
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0580
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0580
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0580
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0580
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0580
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0580
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0580
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0580
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0580
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0580
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0580
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0580
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0580
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0580
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0580
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0580
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585

Anais Brasileiros de Dermatologia 2023;98(2):141-158

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

11.

42.

43.

45.

46.

47.

48.

49.

Leukaemia: A Spectrum of the Same Entity. Dermatol Res Pract.
2010;2010:263827.

Farber MJ, la Forgia S, Sahu J, Lee JB. Eosinophilic dermatosis
of hematologic malignancy. J Cut Pathol. 2012;39:690-5.

Byrd JA, Scherschun L, Chaffins ML, Fivenson DP. Eosinophilic
dermatosis of myeloproliferative disease: characterization of a
unique eruption in patients with hematologic disorders. Arch
Dermatol. 2001;137:1378.

Lucas-Truyols S, Rodrigo-Nicolas B, Lloret-Ruiz C, Quecedo-
Estébanez E. Dermatosis eosinofilicas asociadas a procesos
hematoldgicos. Actas Dermo-Sifiliograf. 2017;108:e39-44.

Jin A, Pousti BT, Savage KT, Mollanazar NK, Lee JB, Hsu S.
Eosinophilic dermatosis of hematologic malignancy responding
to dupilumab in a patient with chronic lymphocytic leukemia.
JAAD Case Reports. 2019;5:815-7.

Welz-Kubiak K, Reszke R, Szepietowski JC. Pruritus as a sign of
systemic disease. Clin Dermatol. 2019;37:644-56.

Millington GWM, Collins A, Lovell CR, Leslie TA, Yong ASW, Mor-
gan JD, et al. British Association of Dermatologists’ guidelines
for the investigation and management of generalized pruritus in
adults without an underlying dermatosis, 2018. Br J Dermatol.
2018;178:34-60.

Siegel FP, Tauscher J, Petrides PE. Aquagenic pruritus in
polycythemia vera: Characteristics and influence on quality of
life in 441 patients. Am J Hematol. 2013;88:665-9.

Ceesay MM, Basu TN, du Vivier A, Mufti GJ. Intractable pruri-
tus in chronic myelomonocytic leukaemia and myelodysplastic
syndromes: A case series. BMJ Case Rep. 2019;12:€232480.
Lelonek E, Matusiak t, Wrobel T, Szepietowski JC. Aquage-
nic pruritus in polycythemia vera: Clinical characteristics. Acta
Dermato-Venereol. 2018;98:496-500.

Vaa BE, Tefferi A, Gangat N, Pardanani A, Lasho TL, Finke CM,
et al. Pruritus in primary myelofibrosis: management options in
the era of JAK inhibitors. Ann Hematol. 2016;95:1185-9.

Vaa BE, Wolanskyj AP, Roeker L, Pardanani A, Lasho TL, Finke
CM, et al. Pruritus in primary myelofibrosis: Clinical and labo-
ratory correlates. Am J Hematol. 2012;87:136-8.

Pulido-Perez A, Carretero-Lopez F, Bergon-Sendin M, Nieto-
Benito LM, Romero-Jimenez R, Dorado-Herrero N, et al.
Aprepitant in refractory pruritus of systemic lymphoprolife-
rative disorders. J Eur Acad Dermatol Venereol. 2020;34:
e422-4.

Serra-Garcia L, Riera-Monroig J, Riquelme-Mc Loughlin C, Daniel
CMC. Chronic prurigo as a onset of Hodgkin’s lymphoma. Med
Clin. 2021;156:47.

Dumont S, Péchére M, Toutous Trellu L. Chronic prurigo: an unu-
sual presentation of Hodgkin lymphoma. Case Rep Dermatol.
2018;10:122-6.

. Shelnitz LS, Paller AS. Hodgkin’s disease manifesting as prurigo

nodularis. Pediatr Dermatol. 1990;7:136-9.

Schweda K, Hainz M, Loquai C, Grabbe S, Saloga J, Tuetten-
berg A. Prurigo nodularis as index symptom of (non-Hodgkin)
lymphoma: ultrasound as a helpful diagnostic tool in der-
matological disorders of unknown origin. Int J Dermatol.
2015;54:462-4.

Callen JP, Bernardi DM, Clark RAF, Weber DA. Adult-onset
recalcitrant eczema: A marker of noncutaneous lymphoma or
leukemia. J Am Acad Dermatol. 2000;43:207-10.

Oostvogels R, Petersen EJ, Chauffaille ML, Abrahams AC. Sys-
temic vasculitis in myelodysplastic syndromes. Neth J Med.
2012;70:63-8.

Loricera J, Calvo-Rio V, Ortiz-Sanjuan F, Gonzalez-Lopez MA,
Fernandez-Llaca H, Rueda-Gotor J, et al. The Spectrum of
Paraneoplastic Cutaneous Vasculitis in a Defined Population.
Medicine. 2013;92:331-43.

Wick MR, Patterson JW. Cutaneous paraneoplastic syndromes.
Sem Diagn Pathol. 2019;36:211-28.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

.

72.

157

Chen KR, Carlson JA. Clinical Approach to Cutaneous Vasculitis.
Am J Clin Dermatol. 2008;9:71-92.

Bachmeyer C, Wetterwald E, Aractingi S. Cutaneous Vascu-
litis in the Course of Hematologic Malignancies. Dermatol.
2005;210:8-14.

Doktor V, Hadi A, Hadi A, Phelps R, Goodheart H. Erythema ele-
vatum diutinum: a case report and review of literature. Int J
Dermatol. 2019;58:408-15.

Gibson LE, el-Azhary RA. Erythema elevatum diutinum. Clin Der-
matol. 2000;18:295-9.

Yiannias JA, El-Azhary RA, Gibson LE. Erythema elevatum diu-
tinum: A clinical and histopathologic study of 13 patients. J Am
Acad Dermatol. 1992;26:38-44.

Momen SE, Jorizzo J, Al-Niaimi F. Erythema elevatum diutinum:
a review of presentation and treatment. J Eur Acad Dermatol
Venereol. 2014;28:1594-602.

Anhalt GJ, Kim S, Stanley JR, Korman NJ, Jabs DA, Kory
M, et al. Paraneoplastic pemphigus. An autoimmune muco-
cutaneous disease associated with neoplasia. An autoimmune
mucocutaneous disease associated with neoplasia. N Eng J Med.
1990;323:1729-35.

Paolino G, Didona D, Magliulo G, lanella G, Didona B, Mercuri
SR, et al. Paraneoplastic pemphigus: Insight into the autoim-
mune pathogenesis, clinical features and therapy. Int J Mol Sci.
2017;18:2532.

Amber KT, Valdebran M, Grando SA. Paraneoplastic autoimmune
multiorgan syndrome (PAMS): Beyond the single phenotype of
paraneoplastic pemphigus. Autoimmun Rev. 2018;17:1002-10.
Sehgal VN, Srivastava G. Paraneoplastic = pemphi-
gus/paraneoplastic autoimmune multiorgan syndrome. Int
J Dermatol. 2009;48:162-9.

Kimyai-Asadi A, Jih MH. Paraneoplastic pemphigus. Int J Derma-
tol. 2001;40:367-72.

Ogawa H, Sakuma M, Morioka S, Kitamura K, Sasai Y, Imamura S,
et al. The incidence of internal malignancies in pemphigus and
bullous pemphigoid in Japan. J Dermatol Sci. 1995;9:136-41.
Didona D, Fania L, Didona B, Eming R, Hertl M, di Zenzo G.
Paraneoplastic dermatoses: a brief general review and an exten-
sive analysis of paraneoplastic pemphigus and paraneoplastic
dermatomyositis. Int J Mol Sci. 2020;21:2178.

Kartan S, Shi VY, Clark AK, Chan LS. Paraneoplastic pemphigus
and autoimmune blistering diseases associated with neoplasm:
characteristics, diagnosis, associated neoplasms, proposed
pathogenesis, treatment. Am J Clin Dermatol. 2017;18:
105-26.

Plumb R, Doolittle GC. Paraneoplastic pemphigus in a patient
with non-Hodgkin’s lymphoma. Am J Hematol. 1996;52:58-9.
Nousari HC, Deterding R, Wojtczack H, Aho S, Uitto J, Hashimoto
T, et al. The mechanism of respiratory failure in paraneoplastic
pemphigus. N Engl J Med. 1999;340:1406-10.

Anhalt GJ. Paraneoplastic pemphigus. J Invest Dermatol Symp
Proc. 2004;9:29-33.

Czernik A, Camilleri M, Pittelkow MR, Grando SA. Paraneoplastic
autoimmune multiorgan syndrome: 20 years after. Int J Derma-
tol. 2011;50:905-14.

Patel N, Spencer LA, English JC, Zirwas MJ. Acquired ichthyosis.
J Am Acad Dermatol. 2006;55:647-56.

Saardi KM, DeWitt CA, Cardis MA. Acquired Ichthyosis in a
Middle-aged Woman. JAMA Dermatol. 2020;156:809-10.
Pérez-Garza DM, Chavez-Alvarez S, Ocampo-Candiani J, Gomez-
Flores M. Erythema nodosum: a practical approach and
diagnostic algorithm. Am J Clinl Dermatol. 2021;22:367-78.
Xu X, Liang G, Duan M, Zhang L. Acute myeloid leukemia pre-
senting as erythema nodosum. Medicine. 2017;96:e8666.

la Spina M, Russo G. Presentation of childhood acute
myeloid leukemia with erythema nodosum. J Clin Oncol.
2007;25:4011-2.


http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0585
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0590
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0590
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0590
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0590
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0590
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0590
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0590
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0590
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0590
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0590
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0590
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0590
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0590
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0590
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0590
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0590
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0590
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0590
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0590
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0590
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0590
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0590
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0590
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0590
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0595
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0595
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0595
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0595
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0595
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0595
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0595
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0595
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0595
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0595
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0595
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0595
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0595
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0595
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0595
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0595
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0595
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0595
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0595
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0595
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0595
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0595
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0595
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0595
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0595
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0595
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0595
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0600
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0600
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0600
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0600
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0600
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0600
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0600
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0600
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0600
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0600
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0600
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0600
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0600
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0600
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0600
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0600
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0600
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0600
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0600
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0600
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0600
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0600
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0600
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0600
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0600
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0605
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0605
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0605
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0605
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0605
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0605
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0605
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0605
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0605
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0605
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0605
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0605
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0605
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0605
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0605
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0605
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0605
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0605
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0605
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0605
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0605
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0605
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0605
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0605
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0605
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0605
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0605
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0605
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0605
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0605
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0605
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0605
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0605
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0605
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0605
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0605
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0605
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0605
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0605
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0610
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0610
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0610
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0610
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0610
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0610
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0610
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0610
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0610
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0610
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0610
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0610
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0610
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0610
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0610
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0610
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0610
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0610
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0610
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0610
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0610
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0610
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0610
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0610
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0615
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0620
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0620
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0620
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0620
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0620
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0620
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0620
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0620
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0620
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0620
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0620
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0620
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0620
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0620
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0620
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0620
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0620
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0620
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0620
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0620
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0620
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0620
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0620
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0620
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0620
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0620
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0620
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0620
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0620
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0620
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0620
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0620
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0625
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0625
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0625
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0625
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0625
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0625
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0625
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0625
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0625
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0625
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0625
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0625
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0625
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0625
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0625
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0625
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0625
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0625
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0625
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0625
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0625
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0625
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0625
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0625
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0625
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0625
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0625
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0625
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0630
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0630
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0630
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0630
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0630
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0630
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0630
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0630
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0630
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0630
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0630
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0630
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0630
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0630
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0630
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0630
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0630
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0630
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0630
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0630
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0630
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0630
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0630
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0630
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0630
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0630
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0630
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0635
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0635
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0635
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0635
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0635
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0635
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0635
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0635
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0635
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0635
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0635
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0635
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0635
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0635
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0635
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0635
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0635
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0635
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0635
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0635
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0635
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0635
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0635
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0635
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0635
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0635
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0635
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0635
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0635
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0635
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0635
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0635
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0635
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0635
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0635
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0635
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0635
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0640
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0640
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0640
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0640
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0640
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0640
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0640
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0640
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0640
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0640
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0640
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0640
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0640
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0640
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0640
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0640
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0640
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0640
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0640
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0640
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0640
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0640
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0640
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0640
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0640
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0640
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0640
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0640
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0640
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0640
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0640
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0640
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0640
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0640
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0640
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0640
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0640
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0645
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0645
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0645
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0645
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0645
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0645
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0645
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0645
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0645
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0645
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0645
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0645
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0645
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0645
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0645
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0645
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0645
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0645
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0645
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0645
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0645
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0645
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0645
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0645
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0645
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0645
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0645
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0645
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0645
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0645
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0645
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0645
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0645
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0645
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0645
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0645
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0645
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0645
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0645
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0650
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0650
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0650
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0650
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0650
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0650
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0650
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0650
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0650
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0650
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0650
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0650
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0650
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0650
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0650
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0650
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0650
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0650
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0650
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0650
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0650
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0655
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0655
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0655
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0655
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0655
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0655
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0655
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0655
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0655
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0655
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0655
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0655
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0655
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0655
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0655
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0655
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0655
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0655
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0655
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0655
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0655
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0655
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0655
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0655
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0655
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0655
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0655
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0660
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0660
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0660
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0660
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0660
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0660
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0660
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0660
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0660
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0660
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0660
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0660
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0660
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0660
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0660
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0660
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0660
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0660
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0660
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0660
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0665
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0665
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0665
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0665
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0665
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0665
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0665
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0665
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0665
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0665
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0665
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0665
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0665
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0665
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0665
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0665
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0665
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0665
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0665
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0665
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0665
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0665
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0665
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0665
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0665
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0665
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0665
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0665
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0665
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0665
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0665
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0665
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0665
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0665
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0665
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0665
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0665
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0665
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0665
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0665
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0665
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0665
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0665
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0665
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0670
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0670
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0670
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0670
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0670
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0670
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0670
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0670
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0670
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0670
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0670
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0670
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0670
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0670
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0670
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0670
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0670
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0670
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0670
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0670
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0670
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0670
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0670
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0670
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0670
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0670
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0670
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0670
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0670
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0670
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0675
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0675
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0675
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0675
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0675
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0675
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0675
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0675
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0675
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0675
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0675
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0675
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0675
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0675
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0675
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0675
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0675
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0675
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0675
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0675
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0675
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0675
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0675
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0680
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0680
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0680
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0680
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0680
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0680
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0680
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0680
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0680
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0680
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0680
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0680
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0680
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0680
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0680
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0680
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0680
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0680
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0680
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0680
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0680
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0680
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0680
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0680
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0680
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0680
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0680
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0680
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0680
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0680
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0680
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0680
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0680
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0680
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0680
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0680
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0685
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0685
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0685
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0685
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0685
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0685
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0685
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0685
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0685
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0685
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0685
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0685
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0685
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0685
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0685
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0685
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0685
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0685
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0685
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0690
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0690
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0690
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0690
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0690
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0690
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0690
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0690
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0690
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0690
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0690
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0690
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0690
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0690
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0690
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0690
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0690
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0690
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0690
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0695
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0695
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0695
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0695
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0695
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0695
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0695
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0695
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0695
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0695
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0695
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0695
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0695
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0695
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0695
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0695
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0695
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0695
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0695
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0695
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0695
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0695
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0695
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0700
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0700
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0700
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0700
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0700
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0700
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0700
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0700
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0700
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0700
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0700
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0700
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0700
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0700
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0700
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0700
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0700
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0700
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0700
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0700
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0700
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0700
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0700
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0700
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0700
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0700
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0700
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0700
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0700
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0700
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0700
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0705
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0705
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0705
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0705
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0705
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0705
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0705
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0705
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0705
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0705
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0705
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0705
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0705
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0705
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0705
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0710
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0710
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0710
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0710
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0710
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0710
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0710
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0710
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0710
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0710
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0710
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0710
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0710
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0710
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0710
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0710
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0710
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0710
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0710
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0710
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0710
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0710
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0710
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0710
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0710
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0710
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0710
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0710
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0715
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0715
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0715
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0715
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0715
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0715
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0715
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0715
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0715
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0715
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0715
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0715
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0715
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0715
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0715
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0715
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0715
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0715
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0715
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0715
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0715
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0715
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0715
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0715
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0715
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0715
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0715
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0720
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0720
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0720
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0720
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0720
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0720
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0720
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0720
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0720
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0720
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0720
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0720
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0720
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0720
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0720
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0720
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0720
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0720
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0720
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0720
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0720
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0720
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0720
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0720
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0720
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0720
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0720
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0720
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0720
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0720
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0720
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0720
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0720
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0720
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0720
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0720
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0720
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0720
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0720
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0720
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0720
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0720
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0720
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0720
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0725
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0725
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0725
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0725
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0725
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0725
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0725
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0725
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0725
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0725
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0725
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0725
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0725
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0725
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0725
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0725
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0725
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0725
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0725
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0725
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0725
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0725
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0725
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0725
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0725
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0725
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0725
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0725
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0725
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0725
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0725
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0725
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0725
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0725
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0730
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0730
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0730
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0730
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0730
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0730
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0730
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0730
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0730
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0730
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0730
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0730
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0730
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0730
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0730
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0730
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0730
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0730
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0730
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0730
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0730
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0730
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0730
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0730
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0730
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0730
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0730
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0730
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0730
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0730
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0730
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0735
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0735
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0735
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0735
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0735
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0735
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0735
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0735
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0735
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0735
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0735
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0735
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0735
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0735
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0735
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0735
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0735
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0735
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0735
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0740
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0740
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0740
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0740
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0740
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0740
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0740
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0740
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0740
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0740
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0740
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0740
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0740
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0740
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0740
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0740
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0740
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0745
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0745
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0745
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0745
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0745
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0745
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0745
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0745
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0745
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0745
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0745
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0745
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0745
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0745
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0745
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0745
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0745
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0745
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0745
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0745
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0745
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0745
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0745
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0745
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0745
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0745
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0745
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0745
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0745
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0745
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0745
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0745
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0745
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0745
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0745
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0745
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0750
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0750
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0750
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0750
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0750
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0750
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0750
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0750
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0750
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0750
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0750
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0750
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0750
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0750
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0750
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0750
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0750
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0750
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0750
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0750
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0750
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0750
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0750
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0750
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0750
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0750
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0750
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0750
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0750
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0750
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0750
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0750
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0750
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0750
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0750
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0750
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0755
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0755
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0755
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0755
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0755
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0755
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0755
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0755
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0755
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0755
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0755
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0755
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0755
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0755
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0755
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0755
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0755
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0755
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0755
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0755
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0755
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0755
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0755
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0755
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0755
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0755
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0755
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0755
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0755
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0755
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0755
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0755
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0755
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0755
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0755
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0755
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0760
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0760
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0760
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0760
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0760
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0760
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0760
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0760
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0760
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0760
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0760
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0760
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0760
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0760
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0760
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0760
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0760
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0760
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0760
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0760
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0760
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0760
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0765
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0765
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0765
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0765
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0765
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0765
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0765
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0765
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0765
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0765
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0765
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0765
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0765
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0765
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0765
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0765
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0765
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0765
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0765
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0765
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0765
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0765
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0765
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0765
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0765
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0765
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0765
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0765
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0765
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0765
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0765
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0765
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0765
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0770
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0770
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0770
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0770
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0770
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0770
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0770
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0770
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0770
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0770
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0770
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0770
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0770
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0770
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0770
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0770
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0775
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0775
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0775
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0775
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0775
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0775
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0775
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0775
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0775
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0775
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0775
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0775
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0775
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0775
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0775
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0775
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0775
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0775
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0775
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0775
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0775
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0775
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0775
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0775
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0775
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0775
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0775
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0780
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0780
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0780
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0780
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0780
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0780
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0780
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0780
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0780
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0780
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0780
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0780
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0780
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0780
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0780
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0780
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0780
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0780
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0780
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0780
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0785
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0785
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0785
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0785
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0785
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0785
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0785
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0785
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0785
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0785
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0785
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0785
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0785
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0785
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0785
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0785
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0785
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0785
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0785
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0785
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0785
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0790
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0790
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0790
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0790
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0790
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0790
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0790
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0790
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0790
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0790
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0790
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0790
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0790
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0790
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0790
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0790
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0790
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0790
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0790
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0790
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0790
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0790
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0790
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0790
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0790
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0790
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0795
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0795
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0795
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0795
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0795
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0795
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0795
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0795
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0795
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0795
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0795
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0795
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0795
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0795
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0795
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0795
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0795
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0795
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0800
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0800
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0800
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0800
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0800
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0800
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0800
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0800
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0800
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0800
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0800
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0800
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0800
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0800
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0800
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0800
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0800
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0800
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0800
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0800
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0800
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0800
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0800
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0800

P.K. Souza, R.O. Amorim, L.S. Sousa et al.

73.

74.

75.

76.

77.

78.

79.

80.

81.

Falk L, Dyall-Smith D, Stolz W, Coras-Stepanek B. Diffuse plane
xanthoma developing in association with prior monoclonal gam-
mopathy. BMJ Case Rep. 2019;12:e229164.

Silva DM, da, Chacha JJ, Wiziack N, de C, Takita LC, Hayashi
FK. Xantoma plano difuso normolipémico idiopatico com hipe-
resplenismo. An Bras Dermatol. 2010;85:73-6.

Zak A, Zeman M, Slaby A, Vecka M. Xanthomas: Clinical and
pathophysiological relations. Biomed Papers. 2014;158:181-8.
Dellatorre G, Miqueloto JK. Necrobiotic xanthogranuloma. JAMA
Dermatol. 2020;156:696.

Miguel D, Lukacs J, Illing T, Elsner P. Treatment of necrobiotic
xanthogranuloma - a systematic review. J Eur Acad Dermatol
Venereol. 2017;31:221-35.

Giacalone S, Genovese G, Benzecry V, Berti E, Cusini M.
Necrobiotic xanthogranuloma in IgG-« multiple myeloma. Br J
Haematol. 2021;193:211.

Portuguese AJ, Long TH, Linenberger M. Necrobiotic xanthogra-
nuloma. Mayo Clin Proceed. 2021;96:2432-4.

Geoloaica LG, Patrascu V, Ciurea RN. Necrobiotic xanthogra-
nuloma - case report and literature review. Curr Health Sci J.
2021;47:126-31.

Means A, Marvin EK, Anderson KR, Lehman JS, Hertel D. Necrobi-
otic xanthogranuloma with type 1 cryoglobulinemia mimicking
necrobiosis lipoidica in a young woman with myeloma. JAAD
Case Rep. 2022;21:195-7.

82.

83.

84.

85.

86.

87.

88.

158

Kim JG, Kim HR, You MH, Shin DH, Choi JS, Bae YK. Necrobio-
tic xanthogranuloma coexists with diffuse normolipidemic plane
xanthoma and multiple myeloma. Ann Dermatol. 2020;32:53.
Knobler R, Moinzadeh P, Hunzelmann N, Kreuter A, Cozzio A,
Mouthon L, et al. European dermatology forum S1-guideline on
the diagnosis and treatment of sclerosing diseases of the skin,
Part 2: Scleromyxedema, scleredema and nephrogenic systemic
fibrosis. J Eur Acad Dermatol Venereol. 2017;31:1581-664.
Heymann WR. Scleromyxedema. J Am Acad Dermatol.
2007;57:890-1.

Rongioletti F, Merlo G, Cinotti E, Fausti V, Cozzani E, Cribier B,
et al. Scleromyxedema: A multicenter study of characteristics,
comorbidities, course, and therapy in 30 patients. J Am Acad
Dermatol. 2013;69:66-72.

Bhutani M, Shahid Z, Schnebelen A, Alapat D, Usmani SZ. Cuta-
neous manifestations of multiple myeloma and other plasma
cell proliferative disorders. Semin Oncol. 2016;43:395-400.
Kim S, Park TH, Lee SM, Kim YH, Cho MK, Whang KU, et al.
Scleromyxedema with multiple systemic involvement: Success-
ful treatment with intravenous immunoglobulin. Dermatol Ther.
2020;33:e13378.

Haber R, Bachour J, el Gemayel M. Scleromyxedema tre-
atment: a systematic review and update. Int J Dermatol.
2020;59:1191-201.


http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0805
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0805
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0805
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0805
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0805
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0805
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0805
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0805
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0805
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0805
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0805
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0805
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0805
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0805
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0805
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0805
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0805
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0805
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0805
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0805
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0805
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0805
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0805
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0805
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0805
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0805
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0810
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0810
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0810
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0810
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0810
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0810
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0810
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0810
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0810
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0810
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0810
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0810
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0810
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0810
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0810
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0810
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0810
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0810
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0810
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0810
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0810
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0810
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0810
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0810
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0810
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0810
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0810
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0810
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0810
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0810
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0810
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0815
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0815
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0815
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0815
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0815
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0815
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0815
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0815
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0815
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0815
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0815
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0815
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0815
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0815
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0815
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0815
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0815
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0815
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0815
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0815
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0815
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0815
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0820
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0820
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0820
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0820
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0820
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0820
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0820
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0820
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0820
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0825
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0825
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0825
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0825
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0825
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0825
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0825
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0825
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0825
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0825
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0825
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0825
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0825
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0825
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0825
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0825
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0825
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0825
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0825
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0825
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0825
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0825
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0825
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0825
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0825
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0825
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0825
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0825
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0825
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0825
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0825
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0830
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0830
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0830
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0830
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0830
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0830
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0830
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0830
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0830
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0830
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0830
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0830
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0830
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0830
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0830
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0830
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0830
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0830
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0830
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0830
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0830
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0830
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0835
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0835
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0835
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0835
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0835
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0835
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0835
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0835
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0835
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0835
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0835
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0835
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0835
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0835
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0835
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0835
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0835
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0835
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0835
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0840
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0840
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0840
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0840
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0840
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0840
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0840
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0840
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0840
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0840
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0840
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0840
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0840
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0840
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0840
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0840
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0840
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0840
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0840
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0840
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0840
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0840
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0840
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0840
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0840
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0840
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0840
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0840
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0840
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0840
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0840
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0845
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0845
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0845
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0845
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0845
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0845
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0845
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0845
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0845
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0845
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0845
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0845
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0845
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0845
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0845
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0845
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0845
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0845
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0845
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0845
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0845
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0845
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0845
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0845
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0845
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0845
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0845
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0845
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0845
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0845
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0845
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0845
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0845
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0845
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0845
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0850
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0850
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0850
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0850
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0850
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0850
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0850
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0850
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0850
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0850
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0850
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0850
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0850
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0850
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0850
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0850
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0850
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0850
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0850
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0850
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0850
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0850
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0850
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0850
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0850
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0850
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0850
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0850
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0850
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0850
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0855
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0860
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0860
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0860
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0860
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0860
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0860
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0860
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0860
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0860
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0860
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0860
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0860
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0865
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0865
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0865
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0865
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0865
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0865
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0865
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0865
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0865
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0865
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0865
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0865
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0865
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0865
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0865
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0865
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0865
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0865
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0865
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0865
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0865
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0865
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0865
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0865
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0865
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0865
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0865
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0865
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0865
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0865
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0865
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0865
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0865
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0865
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0865
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0865
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0865
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0865
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0865
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0870
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0870
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0870
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0870
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0870
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0870
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0870
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0870
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0870
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0870
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0870
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0870
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0870
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0870
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0870
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0870
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0870
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0870
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0870
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0870
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0870
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0870
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0870
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0870
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0870
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0870
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0870
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0870
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0870
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0875
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0875
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0875
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0875
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0875
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0875
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0875
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0875
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0875
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0875
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0875
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0875
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0875
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0875
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0875
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0875
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0875
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0875
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0875
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0875
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0875
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0875
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0875
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0875
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0875
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0875
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0875
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0875
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0875
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0875
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0875
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0875
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0880
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0880
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0880
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0880
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0880
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0880
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0880
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0880
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0880
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0880
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0880
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0880
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0880
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0880
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0880
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0880
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0880
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0880
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0880
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0880
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0880
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0880
http://refhub.elsevier.com/S2666-2752(22)00303-4/sbref0880

	Manifestações dermatológicas das neoplasias hematológicas. Parte II: lesões cutâneas inespecíficas/doenças paraneoplásicas
	Introdução
	Lesões cutâneas inespecíficas relacionadas à malignidade hematológica sistêmica/dermatoses paraneoplásicas
	Dermatoses neutrofílicas
	Síndrome de Sweet
	Pioderma gangrenoso
	Pustulose subcórnea
	Hidradenite écrina neutrofílica

	Dermatoses eosinofílicas
	Prurido
	Prurigo
	Vasculites
	Vasculite cutânea de pequenos vasos
	Poliarterite nodosa
	Eritema elevatum diutinum

	Pênfigo paraneoplásico
	Ictiose adquirida
	Eritema nodoso
	Xantoma plano
	Xantogranuloma necrobiótico
	Escleromixedema

	Conclusão
	Suporte financeiro
	Contribuição dos autores
	Conflito de interesses
	Referências


