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Resumo O carcinoma de células de Merkel é cancer de pele raro com diferenciacao neuroen-
daocrina. Os fatores de risco incluem exposicdo solar, idade avancada, imunossupressao (como
pacientes transplantados, pacientes com neoplasias linfoproliferativas ou portadores do virus
HIV) e infeccao pelo poliomavirus de células de Merkel. Clinicamente, o carcinoma de células
de Merkel aparece como placa ou nédulo cutaneo ou subcutaneo, mas o diagnostico desse tumor
raramente é feito clinicamente. Assim, a histopatologia e a imuno-histoquimica costumam ser
necessarias. Tumores primarios sem evidéncia de metastases sdo tratados com excisao cirlrgica
completa com margens cirdrgicas apropriadas. A presenca de metastase oculta em linfonodo
é frequente, e a biopsia do linfonodo sentinela deve ser realizada. A radioterapia adjuvante
pos-operatoria aumenta o controle local do tumor. Recentemente, agentes que bloqueiam a
via PD-1/PD-L1 mostraram regressdes tumorais objetivas e duraveis em pacientes com neopla-
sias solidas avancadas. O primeiro anticorpo anti-PD-L1 usado em pacientes com carcinoma de
células de Merkel foi o avelumabe, mas pembrolizumabe e nivolumabe também demonstraram
eficacia. Neste artigo, o estado atual do conhecimento da epidemiologia, diagnostico, estadi-
amento e as novas estratégias de tratamento sistémico do carcinoma de células de Merkel sao

descritos.
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Introducao

0 carcinoma de células de Merkel (CCM) é um tipo incomum
e agressivo de cancer de pele, com origem neuroenddcrina,’
descrito pela primeira vez em 1972 por Toker como um car-
cinoma trabecular da pele.? Desde entdo, o entendimento
sobre sua fisiopatologia, resultados e manejo tem crescido,
principalmente apos as imunoterapias. Também conhecido
como carcinoma neuroendécrino cutaneo primario, o CCM
compartilha caracteristicas com as células de Merkel da
pele, justificando sua nomenclatura.’

Epidemiologia

A taxa de incidéncia de CCM varia de acordo com as distintas
regioes do mundo. Na Unido Europeia, entre 1995 e 2002,
sua taxa de incidéncia anual foi de 0,13/100.000 habitan-
tes, e mostrou-se maior nos grupos com 65 anos ou mais.*
Nos EUA, a taxa de incidéncia foi de 0,79/100.000 habi-
tantes em 2011.° Em 2013, Paulson et al. relataram que
o numero absoluto de CCM nos EUA foi de 2.488 casos,
0 que corresponde a uma taxa de incidéncia semelhante
a 0,7/100.000 pessoas-ano.®

Maior incidéncia de CCM foi observada em estudo aus-
traliano, com taxa de 1,6/100.000 habitantes no estado de
Queensland entre 2006 e 2010, mais frequente no sexo mas-
culino (2,5/100.000) do que no feminino (0,9/100.000) e
com expectativa de vida média de 75,5 anos para homens
e 78 anos para mulheres no momento do diagnostico.’

Embora rara, a incidéncia de CCM cresceu
drasticamente.® Em 2018, Paulson et al. relataram
que a quantidade de casos aumentou 95% entre 2000 e 2013
nos EUA, em comparacao com um aumento de 57% para
melanoma e 15% para todos os demais tumores sélidos.°
Na Australia, a incidéncia geral de CCM aumentou em
média 2,6% ao ano entre 1993 e 2010 (95%IC 1,1%-4,2%).”
O CCM é frequentemente subdiagnosticado, e acredita-se
que parte de sua incidéncia aumentada seja decorrente de
patologistas mais bem treinados e também do desenvolvi-
mento de biomarcadores que melhoraram a deteccao da
doenca.®

No que diz respeito a epidemiologia do CCM no Brasil,
Melo et al. publicaram um estudo com dados coletados dos
Registros de Cancer de Base Populacional (2000-2015) e de
Base Hospitalar (2000-2017). Foram analisados 881 pacien-
tes com a doenca; a maioria era do sexo feminino (51,2%),
com idade maior que 60 anos (82,2%), de cor branca (67,6%)
e com diagndstico predominantemente nos estadios Il ou IV
(50,5%). Além disso, constatou-se que as taxas médias de
incidéncia padronizadas por idade aumentaram significante-
mente em homens entre os anos de 2000 (0,31/1.000.000)
e 2015 (1,21/1.000.000), com variacao percentual anual
de 9,4 (95%IC 4,7%-14,4%; p<0,001). Nas mulheres, as
taxas de incidéncia ndo aumentaram significantemente no
periodo.’

Carneiro et al. avaliaram retrospectivamente 32 paci-
entes atendidos no Instituto Nacional de Cancer com CCM
entre 2002 e 2012, e a média de idade ao diagndstico foi
de 72 anos. No entanto, diferentemente dos dados internaci-
onais, a maioria dos pacientes era do sexo feminino (69%).'°

Fatores de risco

Varios estudos sugerem que mdltiplos fatores podem con-
tribuir para o desenvolvimento do CCM.”-%""-"3 A exposicdo
solar é importante fator de risco, "> ' corroborado pela maior
incidéncia de CCM em regi6es com maior indice de radiacao
ultravioleta’® e pela maior tendéncia a ocorrer em areas
fotoexpostas, como regido de cabeca e pescoco.’ Lunder
et al. também mostraram maior ocorréncia de CCM em paci-
entes com historia de uso de psoralenos e exposicao da pele
a radiacdo ultravioleta de ondas longas.”® O CCM é mais
frequente em pacientes caucasianos em comparacao com
outras etnias.?

Aimunossupressao também é fator de risco;'® portanto, o
CCM é mais comum em pacientes transplantados, com diag-
nostico de neoplasias linfoproliferativas (como a leucemia
linfocitica crénica) ou em portadores do virus HIV.® '

Além disso, idade avancada também é considerada fator
de risco.'>" Em uma série dos EUA, 90% de todos os paci-
entes com CCM estavam acima de 50 anos, 76% acima
de 65 anos e 49% acima de 75 anos.%"

Em 2008, Feng et al. descreveram pela primeira vez a
associacdo entre um novo poliomavirus e o CCM, identi-
ficando o DNA do virus em 8 de 10 tumores de Merkel,
sugerindo que a infeccao viral poderia ser um evento pre-
coce na patogénese.'!

Poliomavirus associado ao carcinoma
de células de Merkel

A descoberta do poliomavirus associado ao CCM, em 2008,
revolucionou os conhecimentos sobre a patogénese desse
tumor, entdo denominado Merkel cell polyomavirus
(MCPyV)."" A associacdo foi identificada usando-se técnica
de subtracao de transcriptoma digital, que é um método
de bioinformatica para detectar a presenca de novos trans-
critos de patdgenos por meio da remocdo computacional
das sequéncias do hospedeiro. Entdo, nesse caso, sequén-
cias humanas conhecidas foram filtradas para identificar
potenciais transcritos virais.?

Os casos de infeccao subclinica por MCPyV aumen-
tam de acordo com a senescéncia, atingindo prevaléncia
de 60% a 80% em adultos. No entanto, isso pode diferir
significantemente em outras regides geograficas, como a
Australia, onde foi relatada associacdo muito menor com
infeccao viral, em torno de 25%."” A pele constitui o maior
sitio da infeccao viral, apesar de o virus ter sido detectado
também no sangue periférico e em outros orgaos. A infeccao
pelo MCPyV parece ser assintomatica.’

A familia Polyomaviridae, a qual o MCPyV pertence,
é composta por pequenos virus de DNA dupla-hélice. Ela
inclui outros poliomavirus associados com infeccao cuta-
nea em humanos (poliomavirus da Tricodisplasia Spinulosa,
poliomavirus humano 6 e poliomavirus humano 7) ou
doencas em outros 6rgdos e sistemas (como o virus JC,
um poliomavirus humano ubiquo que causa doencas do sis-
tema nervoso central em pacientes imunocomprometidos,
incluindo leucoencefalopatia multifocal progressiva, neuro-
patia de células granulares e encefalopatia pelo virus JC).
Até a presente data, o MCPyV é o Unico oncovirus humano da
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familia Polyomaviridae, mas o motivo desse status distinto
ainda nao é conhecido.?

O tipo especifico de célula hospedeira para a infeccao por
esse poliomavirus ainda permanece incerto. Acredita-se que
as células de Merkel nao sejam suficientemente numerosas
para explicar a carga viral normalmente detectada na pele,
e os monocitos no sangue periférico tém sido apontados
como possivel reservatorio de células infectadas.?

0 genoma viral epissomal apresenta regioes precoces e
tardias. As primeiras tém genes que codificam proteinas
responsaveis por coordenar a replicacdo viral, enquanto as
regides tardias estao ligadas as proteinas do capsideo viral.
Parece que a integracdao do DNA do MCPyV no genoma do
hospedeiro ocorre logo ap6s a infeccdo.®'®

Imuno-histoquimica, PCR, hibridizacdo in situ de DNA
ou tecnologias de sequenciamento de nova geracao sao
métodos disponiveis para detectar MCPyV em tumores, mas
esses testes variam muito em sensibilidade e especifici-
dade. O desenvolvimento de um anticorpo monoclonal usado
para deteccdo especifica do antigeno T grande (LT) por
meio da imuno-histoquimica - exclusivo para o MCPyV (o
clone CM2B4) - possibilitou a deteccao e visualizacao de
MCPyV in situ. Esse método esta disponivel comercialmente
e tem aproximadamente 88% de sensibilidade e 94% de
especificidade.® A figura 1 demonstra exemplos de resul-
tados de imuno-histoquimica positivo e negativo para o
poliomavirus de células de Merkel realizada utilizando o
anticorpo anti-MCPyV large T-antigen (CM2B4).

Caracteristicas clinicas

Clinicamente, o CCM pode se apresentar como nodulo cuta-
neo ou subcutaneo, e até mesmo ter aspecto cistico. A cor
pode variar entre vermelho, rosa, azul, violeta ou cor da
pele. Inicialmente, as lesoes sao geralmente indolores e soli-
tarias, mas também podem ulcerar ou ser circundadas por
lesoes satélites. No diagndstico, as dimensdes podem variar
em tamanho, mas costumam ser menores que 20 mm, € a
maioria dos casos apresenta crescimento rapido do tumor
em poucos meses (fig. 2)."

As lesdes geralmente aparecem em areas fotoexpostas,
enquanto 19% aparecem nas nadegas ou em areas minima-
mente expostas ao sol. Os sitios anatdomicos primarios mais
frequentes sao cabeca e pescoco (29%), seguidos por mem-
bros inferiores (24%) e membros superiores (21%)."°

Heath et al., em 2008, propuseram a regra mnemo-
nica ‘‘AEIOU’’ (Assintomatic/lack of tenderness, Expandig
rapidly, Immune suppression, Older than 50 years, and
Ultraviolet exposed site) a partir da analise de 195 casos,
na tentativa de auxiliar o diagnostico. Nessa coorte, 89% dos
pacientes com diagndstico de CCM preencheram trés ou
mais critérios, 52% dos pacientes preencheram quatro ou
mais critérios e 7% dos pacientes preencheram todos
os cinco critérios. "

No momento do diagnostico, até 37% dos pacientes apre-
sentam doenca nodal e 6%-12% apresentam-se com doenca
metastatica.” Cerca de 15% dos pacientes tém um linfo-
nodo acometido pela doenca sem identificar lesdao cutanea,
provavelmente refletindo a regressao do sitio primario.> "

As metastases a distancia aparecem com mais frequén-
cia em linfonodos nao regionais, pele, ossos, pulmdes e

A

Figura 1 Imuno-histoquimica para MCPyV realizada em
laminas de carcinoma de células de Merkel. (A) Lamina
de imuno-histoquimica de paciente apresentando resultado
positivo para MCPyV (aumento de 400 x). (B) Lamina de imuno-
-histoquimica de paciente apresentando resultado negativo
para MCPyV (aumento de 400 x ).

pleura ou figado e, menos comumente, pancreas, glandulas
suprarrenais, cérebro, rins, tecido subcutaneo ou musculo.
Os locais raros de metastases incluem mama, trato gastrin-
testinal, testiculos, coracao, retroperiténio e periténio. '

Diagnéstico

Em decorréncia da falta de caracteristicas e de sinto-
mas especificos, o diagndstico torna-se um desafio. Assim,
0 exame histopatologico por patologista experiente e a
coloragao com marcadores imuno-histoquimicos especificos
sdo essenciais nesse processo.’

A organizacao americana National Comprehensive Can-
cer Network (NCCN) propds algoritmos especificos para o
diagnodstico de CCM, que incluem as seguintes estratégias:
1) exame completo de pele e linfonodos; 2) biopsia para
analise histopatologica e imuno-histoquimica; 3) biopsia de
linfonodo sentinela (BLS) para pacientes sem linfonodos
clinicamente positivos, precedendo a excisao, se possivel;
4) aspiracao por agulha fina ou biopsia linfonodal para

279



S.M. Siqueira, G. Campos-do-Carmo, A.L.S Santos et al.

Figura 2

Carcinoma de células de Merkel localizado na coxa esquerda de paciente do sexo masculino. (A) Ao diagnostico, lesdao

tumoral com aspecto cupuliforme, com eritema e discreta descamacao. (B) Evolucdo do tumor com crescimento e ulceracao em

toda a lesao.

Fonte: Cortesia da Dra. Gabriella Campos-do-Carmo. O paciente consentiu com o uso das imagens para fins educacionais.

pacientes com linfonodos clinicamente positivos; conside-
rar biopsia aberta; 5) exames de imagem para estadiamento,
conforme indicagéo clinica.™

A dermatoscopia é um exame complementar que pode
ser (til em alguns casos, mas ainda faltam descricoes derma-
toscopicas mais completas na literatura. O CCM geralmente
exibe uma variedade de padroes vasculares dermatosco-
picos, mais comumente areas/globulos vermelho-leitosos,
vasos polimorficos e vasos lineares irregulares,” refletindo
o rapido crescimento do tumor.

A coloracdao com hematoxilina & eosina revela a
proliferacdo de pequenas células tumorais basofilicas na
derme e/ou hipoderme,?’ com citoplasma escasso, mito-
ses abundantes e granulos citoplasmaticos densos. Células
necrdticas também sdo comuns.®?° Exemplos da histopato-
logia estao representados na figura 3.

A citoqueratina 20 (CK20) e marcadores neuroendocri-
nos, como cromogranina A, sinaptofisina, CD56, enolase
neuronio-especifica e neurofilamento sao expressos no
CCM.>'21 A imunopositividade paranuclear semelhante a
pontos para CK20 é altamente sugestiva, enquanto os mar-
cadores neuroenddcrinos nao sdo especificos.’

Para pacientes com linfonodos clinicamente negativos,
a BLS deve ser realizada e sua taxa de positividade
varia de 30% a 38%.' Quando negativo, menor risco de
recorréncia,”” melhor sobrevida livre de doenca (SLD) e
sobrevida global (SG) sdo observados.'

O uso de exames de imagens para investigacao diag-
nostica de pacientes com CCM ainda esta em discussao. O
NCCN nao recomenda exames de imagem em pacientes sem

suspeita clinica de linfonodos acometidos. A BLS é consi-
derada o teste mais confiavel para identificar metastases
em linfonodos nao clinicamente suspeitos. A ressonancia
magnética cerebral, as tomografias computadorizadas (TC)
de pescoco, torax, abdome e pelve ou PET-CT séo indicadas
para planejamento cirdrgico ou quando houver suspeita de
tumor irressecavel ou metastases a distancia.'

Gupta et al. mostraram que a TC tem baixa sensibilidade
(em torno de 20%) para deteccao de metastases linfonodais
e baixa especificidade para metastases a distancia.?? Por-
tanto, embora a TC tenha sido usada como ferramenta de
triagem para metastases regionais ou a distancia em CCM,
os dados que suportam sua aplicacao sdo limitados.'*??

O PET-CT tem sido amplamente estudado em paci-
entes com CCM." Colgan et al. avaliaram retrospectiva-
mente 36 pacientes com CCM que realizaram exames de
PET-CT antes da BLS e observaram 83% e 95% de sensibilidade
e especificidade, respectivamente.?’

Diagnéstico diferencial

Clinicamente, os diagnosticos diferenciais para CCM sao
lesdes benignas da pele, como cisto acneiforme, lipoma,
dermatofibroma ou fibroma e lesao vascular. Lesoes malignas
representadas por cancer de pele ndo melanoma, linfoma
cutaneo, carcinoma metastatico e sarcoma também devem
ser consideradas diagndsticos diferenciais. '
Histologicamente, o diagnostico também pode ser um
desafio, pois o CCM é semelhante a uma variedade
de outros tumores que tém células azuis pequenas e
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Figura 3

Histopatologia do carcinoma de células de Merkel
com coloracdo Hematoxilina & eosina. (A) Corddes de células
tumorais na derme (aumento de 200 x ). (B) As células tumorais
apresentam citoplasma escasso e nlcleos redondos ou irregula-
res (aumento de 400 x ).

arredondadas, incluindo linfomas, melanoma amelanotico,
metastases cutaneas de carcinoma de células pequenas
de pulmao® e outros carcinomas metastaticos (neuroblas-
toma, rabdomiossarcoma, tumor desmoplasico de pequenas
células, condrossarcoma mesenquimal, sarcoma de Ewing
e osteossarcoma).® O CCM in situ, no qual as células neo-
plasicas sao limitadas a epiderme e/ou epitélio folicular,
pode ser confundido com carcinoma de células escamosas
in situ, melanoma in situ ou outra neoplasia intraepidérmica
pagetoide.?®

Em decorréncia dos aspectos morfologicos similares,
o diagnostico diferencial mais desafiador é o cancer de
pulmdo de pequenas células metastatico®® que exige
painel de marcadores imuno-histoquimicos para definir o
diagnodstico. CK20 e o fator de transcricao da tireoide 1
(TTF-1) tém maior sensibilidade e especificidade para
excluir cancer de pulmio de pequenas células;® CK20 ¢é
positivo em 70% a 100% do CCM e negativo em cancer de
pulmado de pequenas células, enquanto TTF-1 é sempre

negativo em CCM e positivo em mais de 80% dos canceres
de pulmao de pequenas células.>%

Estadiamento

A atual 82 edicao do sistema de estadiamento do Ameri-
can Joint Committee on Cancer (AJCC) é baseada em uma
analise atualizada de 9.387 casos de CCM do National Can-
cer Database, com acompanhamento médio de 28,2 meses
(tabela 1).%* De acordo com o AJCC, os seguintes parametros
sao necessarios para o estadiamento do CCM T: 1) diametro
maximo do tumor medido clinicamente, antes da resseccao
e 2) extensao do tumor (fascia, musculo, cartilagem ou inva-
sao 6ssea).”* O didmetro do tumor tem valor progndstico,
estando significantemente associado ao envolvimento de lin-
fonodos, sobrevida doenca-especifica (SDE) e SG.'

O CCM é caracteristicamente um tumor agressivo e local-
mente invasivo, com alta incidéncia de recorréncia local e
envolvimento de linfonodos regionais.’ A BLS é importante
ferramenta de estadiamento recomendada para todos os
pacientes com linfonodo clinicamente negativo, sempre que
possivel, para realizar o estadiamento nodal patologico.™

De acordo com a 82 edicao do sistema de estadia-
mento AJCC, as estimativas de SG de cinco anos para
o estadiamento clinico e patolégico da doenca local
foram 45,0% e 62,8% para o estadio I; 30,9% e 54,6% para
o estadio IIA e 27,3% e 34,8% para o estadio 1B, respectiva-
mente. A SG de cinco anos para o estadio IllA revisado foi
de 40,3%, enquanto para o estadio llIB foi de 26,8%.%* Na
doenca em estadio IV, a taxa de sobrevida de dois anos é
de apenas 26%.'

Sihto et al., em 2009, relataram que os CCM positivos
para o poliomavirus apresentaram maior taxa de sobrevida
em comparagao com os tumores negativos para esse virus; a
sobrevida em cinco anos foi de 45% vs. 13% (p-valor <0,01),
respectivamente. '?

Tratamento
Cirurgia para o tumor primario

A cirurgia é a modalidade de tratamento inicial para a mai-
oria dos casos de CCM. A definicdo das margens cirlrgicas
ainda é um tema controverso.' O objetivo do tratamento
cirrgico € uma margem histoldgica negativa e, em geral,
a excisao cirurgica com margens de 1 cm a 2 cm continua
a ser o primeiro passo no manejo do tumor.”> Boyer et al.
analisaram 45 pacientes com CCM em estadio | e relataram
margem mediana de 16,7 mm de pele clinicamente normal
necessaria para a auséncia de envolvimento histologico.?®

Um estudo de 1.795 pacientes com CCM estadios | e Il ndo
mostrou diferencas entre a excisao cirtrgica ampla e a cirur-
gia micrografica de Mohs em relacdo a presenca de tumor
residual nas margens cirlrgicas, e nenhuma diferenca na SG
entre as duas modalidades de tratamento foi encontrada.?”
As margens histologicamente negativas estao relacionadas
ao melhor controle local e sobrevida, principalmente nos
casos de doenca localizada tratada apenas com cirurgia. Em
todos os casos de tratamento cirdrgico, a BLS deve ser plane-
jada antes da excisao definitiva, pois a cirurgia pode alterar
a drenagem linfatica.'
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Tabela 1

Estadiamento do carcinoma de células de Merkel - AJCC 82 edicao

Estadio

Tumor Primario

Linfonodos

Metastases

0

A

1B

1l (clinico)

IIIA (patologico)

1B (patoldgico)

In situ (restrito a epiderme)

Diametro clinico maximo do tumor
<2cm

Diametro clinico maximo do tumor >
2cm

Tumor primario invade fascia,
musculo, cartilagem ou osso

Tumor de qualquer tamanho,
incluindo tumores invasivos e tumor
primario desconhecido

Tumor de qualquer tamanho,
incluindo tumores invasivos e tumor
primario desconhecido

Tumor de qualquer tamanho,
incluindo tumores invasivos

Tumor de qualquer tamanho,
incluindo tumores invasivos e tumor

Sem metastase para linfonodo
regional

cNO, sem metastase para linfonodo
regional na avaliacao clinica ou
radiologica

pNO, sem metastase para linfonodo
regional detectada na avaliacao
histopatologica

cNO, sem metastase para linfonodo
regional na avaliacao clinica ou
radiologica

pNO, sem metastase para linfonodo
regional detectada na avaliacao
histopatologica

cNO, sem metastase para linfonodo
regional na avaliacao clinica ou
radiologica

pNO, sem metastase para linfonodo
regional detectada na avaliacao
histopatologica

Metastase nodal regional
clinicamente detectada, metastase
em transito com ou sem metastase
linfonodal

Metastase nodal clinicamente oculta
identificada apenas por BLS ou
disseccao de linfonodo

Metastase em linfonodo regional
detectada clinica ou
radiologicamente, confirmada
patologicamente

Metastase linfonodal regional
detectada clinica ou
radiologicamente, confirmada
patologicamente, metastase em
transito® com ou sem metastase
linfonodal

Qualquer N

Sem metastase a
distancia
Sem metastase a
distancia

Sem metastase a
distancia

Sem metastase a
distancia

Sem metastase a

distancia

Sem metastase a
distancia

Metastase além dos

primario desconhecido

linfonodos regionais

Fonte adaptada: Harms KL et al., 2016.24,

3 Metastase em transito: tumor distinto da lesao primaria e localizado entre a lesdo primaria e os linfonodos regionais ou distal a lesao

primaria.

Santamaria-Barria et al. elucidaram o papel da BLS no
manejo do CCM em uma revisao de 161 pacientes, tendo
identificado micrometastases em 1/3 deles.?® Assim, apos
verificacdo de margens livres e, se indicado BLS, o desafio é
determinar se deve ou nao oferecer tratamento adjuvante.

Radioterapia

A radioterapia (RT) tem papel importante no tratamento do
CCM. O CCM é uma neoplasia radiossensivel, e a RT pode
ser considerada terapia primaria em pacientes que nao sao
candidatos a cirurgia.?”** Embora a RT por si s6 seja infe-
rior a resseccao cirlrgica em razao do risco de recorréncia

de CCM a distancia, ela pode ser usada quando a cirurgia
¢ contraindicada®'—** com bom controle locorregional e SG
em cinco anos de até 40% a 60% em pacientes com metasta-
ses macroscopicas primarias e/ou nodais.>*

Em relacao a seu uso como terapia adjuvante, os dados
sao conflitantes. A RT adjuvante pds-operatéria parece
aumentar o controle local do tumor, mas nao tem impacto
significante na sobrevida global relacionada ao tumor.*3
Em uma revisao com casos de CCM apenas de cabeca e
pescoco, a RT adjuvante apresentou beneficio significante
na sobrevida em relacdo a cirurgia sozinha, e a quimiote-
rapia (QT) associada a RT ofereceu vantagem sobre a RT
sozinha em casos de tumores grandes (> 3 cm) ou margens
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positivas.*® Uma analise retrospectiva de CCM estadios | a Il
mostrou baixa taxa de recorréncia (3%) em pacientes com
linfonodo clinicamente negativo tratados com cirurgia ade-
quada (incluindo BLS) e o uso seletivo de RT adjuvante
para tumores de alto risco, incluindo invasao linfovascular;
segunda malignidade (leucemia/linfoma) no momento do
diagnostico, maltiplos linfonodos positivos e extensao extra-
capsular; tumores > 2 cm. Os autores também concluem que,
com cirurgia adequada, é improvavel que o uso rotineiro
de RT local adjuvante seja benéfico para a grande maioria
dos pacientes.®” Além disso, alguns dados sugeriram que a
RT adjuvante pode ser omitida para aqueles com pequenos
tumores primarios (< 1 cm), margens cirrgicas livres, BLS
negativa e auséncia de fatores de mau progndstico, como
invasao linfovascular e imunodeficiéncia.?®

Uma analise retrospectiva de 46 casos de CCM de cabeca
e pescoco de baixo risco tratados entre 2006 e 2015 demons-
trou que a nao realizacdo da RT pds-operatoéria foi associada
a risco significantemente maior de recorréncia local (recor-
réncia local em cinco anos de 26% no grupo tratado sem RT
adjuvante versus 0% no grupo que recebeu RT adjuvante;
p=0,02). Os pacientes foram considerados de baixo risco
em caso de tumor primario < 2,0 cm de diametro, mar-
gens microscopicamente negativas na excisao cirdrgica, BLS
negativa e auséncia de imunossupressao cronica.*

Jouary Y et al. mostraram reducao significante na recor-
réncia local sem melhora da sobrevida global com RT
adjuvante em estudo realizado antes da introducao da BLS
no tratamento do CCM.*

Em uma coorte retrospectiva e nao randomizada
de 6.908 casos do National Cancer Database dos EUA, a RT
adjuvante foi associada a melhora da sobrevida em paci-
entes com CCM localizado (estadios | e Il) em comparacao
com pacientes que passaram apenas pelo tratamento cirur-
gico (estadio I: hazard ratio [HR=0,71]; 95%IC 0,64%-0,80%;
p <0,001; estadio Il: HR=0,77; 95%IC 0,66%-0,89%; p
<0,001). No entanto, em pacientes com envolvimento nodal
(estadio lll), ndo houve diferenca estatisticamente signifi-
cante na SG entre os pacientes que tiveram cirurgia seguida
de RT em comparacao com a cirurgia isolada (HR=0,98;
95%IC 0,86%-1,12; p=0,80).*

Em contraste, um estudo retrospectivo do Moffitt Can-
cer Center, avaliando 171 pacientes, encontrou melhora no
controle locorregional e SG entre pacientes com linfonodos
patologicamente ou clinicamente positivos tratados com RT
pos-operatoria. Nessa publicacao, os pacientes foram trata-
dos com excisao local ampla (margens de 1-2 cm) e todos
realizaram estadiamento nodal.*

Assim, o NCCN incluiu a RT como opcao de tratamento
adjuvante para todos os estadios do CCM e, idealmente,
deve ser realizada em quatro a seis semanas apos a cirurgia,
pois o atraso tem sido associado a piores desfechos. '

Tratamento sistémico
Quimioterapia

O papel da QT adjuvante para o CCM é menos definido.
Hasan et al. realizaram uma grande revisao sistematica e
notaram que a RT adjuvante resultou em taxas de controle
local em trés anos significantemente maiores, taxas de

recorréncia diminuidas e taxas de SG melhores em trés anos,
enquanto a QT adjuvante ndo ofereceu nenhum beneficio.**
Além disso, estudos adicionais sugerem que o efeito da
QT adjuvante na recorréncia nao é claro ou que nao ha
melhora significante na sobrevida quando comparada a RT
adjuvante isolada.?? %

Por muitos anos, a QT foi a Unica opgao disponivel como
tratamento para a doenca avancada. O CCM é considerado
tumor quimiossensivel, e esquemas de platina com etoposi-
deo ou taxanos e antraciclinas isoladas ou em combinacao
sdo inicialmente eficazes, com taxa de resposta de até 75%,
mas geralmente a duracao da resposta € curta, nao resul-
tando em beneficio de sobrevida. A sobrevida livre de
progressao (SLP) mediana varia de trés a oito meses, e a
duracao da resposta parcial é de apenas trés meses para
a terapia de primeira linha.?>“ Dada a idade avancada de
muitos pacientes e suas comorbidades, a toxicidade da QT
pode afetar gravemente a qualidade de vida.

Imunoterapia

As imunoterapias estao atualmente em foco, uma vez que foi
descrita a importancia do sistema imunoldgico no controle
do CCM; os inibidores de PD-1 (programmed cell death 1) e
PD-L1 (programmed cell death protein ligand 1) sao op¢oes
promissoras nos casos de doenca metastatica.”’

As vias PD-1 e PD-L1/PD-L2 formam um sistema complexo
de receptores e ligantes envolvidos no controle da ativacao
de células T. Na maioria dos tumores, PD-L1 é predominan-
temente expresso em células tumorais e PD-1 nos linfocitos
que se infiltram no tumor.” No entanto, o PD-1 pode ser
expresso nao apenas por linfécitos T CD8+, mas também
pelas células CD4+, CD20+, Treg e células NK.*” A ligacdo
entre PD-1 e seu ligante PD-L1 leva a inativacao e diminuicao
da proliferacdo de células T. Esse processo parece ser um
mecanismo importante para a inibicdao da resposta imune
pelo tumor.®®

A associacao da imunossupressao com o maior risco de
CCM, além de alguns dados que mostram melhor prognos-
tico em tumores com alta infiltracdo de linfocitos T CD8 +,
tornou-se uma justificativa para o uso da imunoterapia.'>*
Além disso, Lipson et al., em 2013, relataram associacao sig-
nificante entre a presenca do MCPyV e a expressao de PD-L1
no tumor e entre a presenca do MCPyV com um infiltrado
inflamatorio moderado a intenso. Esses achados sugerem a
hipdtese de que uma resposta imune a antigenos virais cria
um ambiente pré-inflamatdrio local que estimula a expres-
sdo de PD-L1 no tumor.*° Essas descobertas abriram caminho
para o uso de inibidores de checkpoint imunes no MCC metas-
tatico.

O primeiro estudo nesse cenario foi o JAVELIN Mer-
kel 200, um ensaio clinico multicéntrico de fase Il, aberto,
que investigou a atividade clinica e a seguranca de ave-
lumabe, um anticorpo anti-PD-L1. O estudo apresenta
parte A, realizado em pacientes com CCM previamente
expostos a QT,”" e parte B, realizado em pacientes que nao
haviam recebido tratamento sistémico prévio para doenca
metastatica.”” Na parte A, 88 pacientes foram tratados com
avelumabe e a taxa de resposta global confirmada (ORR)
foi de 33% (incluindo 10 respostas completas) e com 26%
dos pacientes sem progressao em dois anos. A duracao
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Tabela 2 Dados importantes de ensaios clinicos recentes envolvendo imunoterapia®?°6-58
Nome do Classe de Tipo de NUmero de TRG (%) SLP aos  SG aos Referéncias
estudo farmacos estudo pacientes 24m (%) 24m (%)
Avelumabe Javelin 200  Anti-PD-L1 22 linha ou 88 33 26 36 Kaufman 2018/
- Parte A linhas sub-
sequentes
Avelumabe Javelin 200  Anti-PD-L1 12 linha 29 62 NR NR D’Angelo, 2018
- Parte B
Pembrolizumabe Keynote - Anti-PD-1 12 linha 50 56 48,3 68,7 Nghiem, 20198
017
Nivolumabe CheckMate Anti-PD-1 12 linha 15 71 NR NR Topalian, 2017°°
358
22 linha 10 63

TRG, taxa de resposta global; SLP, sobrevida livre de progressao; SG, sobrevida global; NR, nao relatado.

mediana da resposta nao foi alcancada, e a SG mediana
foi de 12,6 meses.’’ Uma resposta objetiva de 34,5% foi
encontrada em PD-L1 positivo contra apenas 18,8% em
pacientes PDL-1 negativos (expressao <1%.) Considerando
o corte na expressao de PD-L1 em 5%, 52,6% dos pacientes
PD-L1 positivos versus 23,6% dos pacientes PD-L1 negativos
tiveram resposta objetiva. Além disso, 26,1% dos pacientes
com tumores MCPyV-positivos em comparacao com 35,5%
nos tumores MCPyV-negativos tiveram resposta.”® Outra
analise de subgrupo sugeriu maior probabilidade de resposta
em pacientes que receberam menos terapias sistémicas
prévias, o que foi confirmado na parte B do ensaio Javelin
Merkel 200. A resposta objetiva entre os 29 pacientes inclui-
dos no cenario de primeira linha foi de 62%, com proporcao
de respostas com duracao de seis meses ou mais de 83%.°?

Munhoz et al., em 2020, descreveram a experiéncia
com avelumabe como tratamento de segunda linha (ou pri-
meira linha em pacientes nao candidatos ao uso de QT) em
um subconjunto de 46 pacientes latino-americanos (idade
média 71,6 anos; 60,9% homens; duracdao média do trata-
mento 7,9 meses). Respostas objetivas foram observadas
em 19 pacientes (resposta objetiva 57,9%; resposta com-
pleta 15,8%; resposta parcial 42,1%; e doenca estavel 10,5%)
e seguranca consistente com dados globais. >

Outro estudo com caracteristicas semelhantes demons-
trou a eficacia do pembrolizumabe no CCM, um anticorpo
monoclonal anti-PD-1. Um total de 50 pacientes com CCM
avancado foram tratados com resposta objetiva de 56% e
taxa de SLP em seis meses de 67%. Em contraste com o
estudo com avelumabe, uma taxa de resposta mais alta foi
observada nos tumores positivos para MCPyV (62%) do que
nos tumores negativos para MCPyV (44%).>

No estudo CheckMate 358, o nivolumabe, outro anti-
-PD-1, foi avaliado em 25 pacientes com CCM avancado,
uma resposta objetiva de 64%. As respostas ocorreram em
pacientes virgens de tratamento (71%), bem como naque-
les com pelo menos uma terapia sistémica anterior (63%),
com tempo médio curto para resposta (75% dos pacientes
responderam em dois meses).>®

O resumo dos recentes estudos com imunoterapia para
o tratamento do MCC metastatico pode ser visto na tabela
2‘52,56—58

Dada a eficacia da imunoterapia para CCM metastatico,
o proximo desafio consiste em avaliar tais tratamentos no

cenario adjuvante. Em razao do alto risco de recorréncia
do CCM, apesar do tratamento inicial e da falta de benefi-
cio do tratamento citotdxico, sua investigacao é altamente
relevante, cobrindo uma necessidade médica ndo atendida.
Dois estudos de fase Il com nivolumabe e avelumabe estao
avaliando o uso de inibidores de checkpoints imunes para
pacientes de alto risco, ainda sem os resultados oficial-
mente publicados. O cenario neoadjuvante com o estudo
CheckMate 358, envolvendo 39 pacientes com CCM resseca-
vel estagio IIA a IV, avaliou o uso do nivolumabe (> 1 dose)
cerca de quatro semanas antes da cirurgia. Trés pacientes
nao foram operados por progressao tumoral e 36 pacien-
tes foram operados, dentre os quais 17 (42,2%) obtiveram
resposta patologica completa. Entre 33 pacientes avalia-
veis radiograficamente submetidos a cirurgia, 18 (54,5%)
tiveram reducao tumoral > 30%. Nenhum paciente com res-
posta patologica completa teve recidiva tumoral durante a
observacao.”

Conclusao

O CCM é doenca rara e agressiva, cuja incidéncia esta
aumentando. Nas Ultimas décadas, muitos avancos foram
feitos no conhecimento da biologia, diagndstico e trata-
mento do CCM, mas grandes desafios ainda permanecem. Os
tumores primarios devem ser tratados com excisao cirirgica
completa, com margens cirdrgicas adequadas. RT adjuvante
deve ser considerada. Em relacao ao CCM avancado, a imu-
noterapia mudou drasticamente o padrao de tratamento,
uma vez que é superior a QT. Notaveis respostas foram obser-
vadas em pacientes com CCM tratados com inibidores do
eixo PD-1/PD-L1 e parece ser maneira promissora de mudar
0 prognostico desse cancer de pele grave.

Suporte financeiro
Nenhum.
Contribuicdo dos autores

Stella Meireles Siqueira: Analise estatistica; elaboracao e
redacdao do manuscrito; obtencao, analise e interpretacao
dos dados; participacao intelectual em conduta

284



Anais Brasileiros de Dermatologia 2023;98(3):277-286

propedéutica e/ou terapéutica de casos estudados;
revisdo critica da literatura.

Gabriella Campos-do-Carmo:  Andlise  estatistica;
elaboracdo e redacao do manuscrito; obtencao, analise
e interpretacdo dos dados; participacao intelectual em
conduta propedéutica e/ou terapéutica de casos estudados.

Alexssandra Lima Siqueira dos Santos: Analise estatistica;
elaboracao e redacdo do manuscrito; obtencao, analise e
interpretacao dos dados; participacao intelectual em con-
duta propedéutica e/ou terapéutica de casos estudados;
revisdo critica da literatura.

Cicero Martins: Analise estatistica; elaboracao e redacao
do manuscrito; obtencao, analise e interpretacéao dos dados;
participacdo intelectual em conduta propedéutica e/ou
terapéutica de casos estudados; revisao critica da literatura.

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

Conflito de interesses

Nenhum.

Referéncias

1. Wehkamp U, Stern S, Kriiger S, Weichenthal M, Hauschild A,
Rocken C, et al. Co-expression of NGF and PD-L1 on tumor-
-associated immune cells in the microenvironment of Merkel
cell carcinoma. J Cancer Res Clin Oncol. 2018;144:1301-8.

2. Toker C. Trabecular carcinoma of the skin. Archives of Derma-
tology. 1972;105:107-10.

3. Harms PW, Harms KL, Moore PS, DeCaprio JA, Nghiem P, Wong
MKK, et al. The biology and treatment of Merkel cell carci-
noma: current understanding and research priorities. Nat Ver
Clin Oncol. 2018;15:763-6.

4. Van der Zwan JM, Trama A, Otter R, Larrafaga N, Tavilla A,
Marcos-Gragera R, et al. Rare neuroendocrine tumours: results
of the surveillance of rare cancers in Europe project. Eur J
Cancer. 2013;49:2565-78.

5. Fitzgerald TL, Dennis S, Kachare SD, Vohra NA, Wong JH, Zer-
vos EE, et al. Dramatic Increase in the Incidence and Mortality
from Merkel Cell Carcinoma in the United States. The American
Surgeon. 2015;81:802-6.

6. Paulson KG, Park SY, Vandeven NA, Lachance K, Thomas H, Cha-
puis AG, et al. Merkel cell carcinoma: Current US incidence
and projected increases based on changing demographics. J Am
Acad Dermatol. 2018;78:457-63.

7. Youlden DR, Soyer HP, Youl PH, Fritschi L, Baade PD. Incidence
and survival for Merkel cell carcinoma in Queensland. Australia,
1993-2010. JAMA Dermatol. 2014;150:864-72.

8. Bichakjian CK, Olencki T, Aasi SZ, Alam M, Anderson JS, Blitzblau
R, et al. Merkel Cell Carcinoma, Version 1.2018. NCCN Clini-
cal Practice Guidelines in Oncology. J Natl Compr Canc Netw.
2018;16:742-74.

9. Melo AC, Thuler LS. Trends in the incidence and morbi-
dity of Merkel cell carcinoma in Brazil. Future Oncology.
2020;17:2857-65.

10. Carneiro C, Sbalchiero JC, Caiado Neto BR, Graziosi GB, Duma-
resq FP. Merkel cell carcinoma: clinical presentation, prognostic

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

285

factors, treatment and survival in 32 patients. Revista Brasileira
de Cirurgia Plastica. 2013;28:196-200.

Feng H, Shuda M, Chang Y, Moore PS. Clonal integration of
a polyomavirus in human Merkel cell carcinoma. Science.
2008;319:1096-100.

Sihto H, Kukko H, Koljonen V, Sankila R, Bohling T, Joensuu
H. Clinical factors associated with Merkel cell polyomavi-
rus infection in Merkel cell carcinoma. J Natl Cancer Inst.
2009;101:938-45.

Steven N, Lawton P, Poulsen M. Merkel Cell Carcinoma - Cur-
rent Controversies and Future Directions. Clinical Oncology.
2019;31:789-96.

Schmults CD, Blitzblau R, Aasi SZ, Alam M, Andersen JS, Bor-
deaux JS, et al. NCCN Guidelines Index Table of Contents
Discussion. Merkel Cell Carcinoma. 2019:66.

Heath M, Jaimes N, Lemos B, Mostaghimi A, Wang LC, Penas PF,
et al. Clinical characteristics of Merkel cell carcinoma at diag-
nosis in 195 patients: the AEIOU features. J Am Acad Dermatol.
2008;58:375-81.

Lunder EJ, Stern RS. Merkel-cell carcinomas in patients treated
with methoxsalen and ultraviolet A radiation. N Engl J Med.
1998;339:1247-8.

Paik JY, Hall G, Clarkson A, Lee L, Toon C, Colebatch A,
et al. Immunohistochemistry for Merkel cell polyomavirus is
highly specific but not sensitive for the diagnosis of Merkel
cell carcinoma in the Australian population. Human Pathology.
2011;42:1385-90.

Bhatia S, Afanasiev O, Nghiem P. Immunobiology of Merkel cell
carcinoma: implications for immunotherapy of a polyomavirus-
-associated cancer. Current Oncology Reports. 2011;13:488-97.
Schadendorf D, Lebbé C, Hausen AZ, Avril MF, Hariharan S,
Bharmal M, et al. Merkel cell carcinoma: Epidemiology, progno-
sis, therapy and unmet medical needs. Eur J Cancer. 2017;71:
53-69.

Coggshall K, Lello TL, North JP, Yu SS. Merkel cell carcinoma:
An update and review: Pathogenesis, diagnosis, and staging. J
Am Acad Dermatol. 2018;78:433-42.

Samimi M. Immune Checkpoint Inhibitors and Beyond: An Over-
view of Immune-Based Therapies in Merkel Cell Carcinoma. Am
J Clin Dermatol. 2019;20:391-407.

Gupta SG, Wang LC, Penas PF, Gellenthin M, Lee SJ, Nghiem
P. Sentinel lymph node biopsy for evaluation and treatment of
patients with Merkel cell carcinoma: The Dana-Farber expe-
rience and meta-analysis of the literature. Arch Dermatol.
2006:142685-90.

Colgan MB, Tarantola Tl, Weaver AL, Wiseman GA, Roenigk RK,
Brewer JD, et al. The predictive value of imaging studies in
evaluating regional lymph node involvement in Merkel cell car-
cinoma. J Am Acad Dermatol. 2012;67:1250-6.

Harms KL, Healy MA, Nghiem P, Sober AJ, Johnson TM, Bichak-
jian CK, et al. Analysis of Prognostic Factors from 9387 Merkel
Cell Carcinoma Cases Forms the Basis for the New 8th Edition
AJCC Staging System. Ann Surg Oncol. 2016;23:3564-71.

Emge DA, Cardones AR. Updates on Merkel Cell Carcinoma. Der-
matol Clin. 2019;37:489-503.

Boyer JD, Zitelli JA, Brodland DG, D’Angelo G. Local control of
primary Merkel cell carcinoma: review of 45 cases treated with
Mohs micrographic surgery with and without adjuvant radiation.
J Am Acad Dermatol. 2002;47:885-92.

Singh B, Qureshi MM, Truong MT, Sahni D. Demographics and
outcomes of stage | and Il Merkel cell carcinoma treated with
Mohs micrographic surgery compared with wide local exci-
sion in the National Cancer Database. J Am Acad Dermatol.
2018;79:126-34.

Santamaria-Barria JA, Boland GM, Yeap BY, Nardi V, Dias-
Santagata D, Cusack JC Jr. Merkel cell carcinoma: 30-year
experience from a single institution. Ann Surg Oncol.
2013;20:1365-73.


http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0300
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0300
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0300
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0300
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0300
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0300
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0300
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0300
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0300
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0300
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0300
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0300
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0300
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0300
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0300
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0300
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0300
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0300
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0300
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0300
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0300
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0300
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0300
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0300
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0300
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0300
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0300
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0300
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0300
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0300
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0300
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0300
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0300
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0300
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0300
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0300
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0300
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0300
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0300
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0300
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0300
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0300
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0300
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0300
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0305
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0305
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0305
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0305
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0305
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0305
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0305
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0305
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0305
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0305
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0305
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0305
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0305
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0305
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0305
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0305
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0305
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0305
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0305
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0310
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0310
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0310
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0310
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0310
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0310
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0310
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0310
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0310
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0310
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0310
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0310
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0310
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0310
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0310
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0310
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0310
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0310
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0310
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0310
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0310
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0310
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0310
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0310
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0310
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0310
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0310
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0310
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0310
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0310
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0310
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0310
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0310
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0310
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0310
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0310
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0310
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0310
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0310
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0310
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0310
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0315
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0315
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0315
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0315
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0315
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0315
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0315
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0315
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0315
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0315
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0315
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0315
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0315
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0315
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0315
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0315
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0315
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0315
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0315
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0315
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0315
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0315
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0315
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0315
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0315
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0315
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0315
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0315
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0315
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0315
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0315
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0315
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0315
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0315
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0315
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0315
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0315
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0315
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0315
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0315
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0315
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0315
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0315
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0320
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0320
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0320
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0320
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0320
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0320
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0320
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0320
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0320
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0320
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0320
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0320
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0320
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0320
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0320
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0320
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0320
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0320
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0320
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0320
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0320
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0320
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0320
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0320
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0320
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0320
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0320
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0320
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0320
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0320
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0320
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0320
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0320
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0320
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0320
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0320
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0320
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0320
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0320
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0320
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0325
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0325
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0325
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0325
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0325
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0325
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0325
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0325
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0325
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0325
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0325
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0325
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0325
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0325
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0325
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0325
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0325
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0325
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0325
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0325
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0325
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0325
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0325
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0325
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0325
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0325
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0325
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0325
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0325
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0325
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0325
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0325
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0325
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0325
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0325
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0325
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0325
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0325
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0325
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0325
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0325
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0330
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0330
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0330
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0330
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0330
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0330
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0330
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0330
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0330
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0330
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0330
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0330
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0330
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0330
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0330
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0330
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0330
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0330
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0330
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0330
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0330
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0330
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0330
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0330
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0330
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0330
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0330
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0330
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0330
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0330
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0330
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0335
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0335
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0335
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0335
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0335
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0335
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0335
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0335
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0335
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0335
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0335
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0335
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0335
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0335
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0335
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0335
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0335
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0335
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0335
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0335
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0335
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0335
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0335
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0335
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0335
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0335
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0335
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0335
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0335
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0335
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0335
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0335
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0335
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0335
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0335
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0335
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0335
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0335
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0335
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0335
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0335
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0340
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0340
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0340
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0340
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0340
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0340
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0340
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0340
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0340
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0340
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0340
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0340
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0340
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0340
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0340
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0340
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0340
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0340
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0340
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0340
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0340
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0340
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0340
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0340
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0340
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0340
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0345
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0345
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0345
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0345
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0345
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0345
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0345
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0345
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0345
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0345
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0345
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0345
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0345
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0345
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0345
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0345
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0345
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0345
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0345
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0345
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0345
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0345
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0345
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0345
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0345
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0345
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0345
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0345
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0345
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0345
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0345
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0345
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0345
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0345
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0345
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0345
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0345
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0350
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0350
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0350
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0350
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0350
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0350
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0350
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0350
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0350
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0350
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0350
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0350
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0350
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0350
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0350
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0350
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0350
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0350
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0350
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0350
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0350
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0350
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0350
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0350
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0350
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0355
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0355
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0355
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0355
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0355
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0355
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0355
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0355
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0355
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0355
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0355
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0355
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0355
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0355
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0355
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0355
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0355
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0355
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0355
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0355
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0355
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0355
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0355
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0355
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0355
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0355
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0355
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0355
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0355
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0355
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0355
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0355
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0355
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0355
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0355
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0355
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0355
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0355
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0360
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0360
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0360
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0360
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0360
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0360
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0360
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0360
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0360
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0360
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0360
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0360
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0360
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0360
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0360
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0360
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0360
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0360
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0360
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0360
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0360
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0360
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0360
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0360
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0360
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0360
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0365
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0365
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0365
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0365
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0365
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0365
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0365
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0365
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0365
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0365
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0365
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0365
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0365
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0365
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0365
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0365
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0365
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0365
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0365
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0365
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0365
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0365
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0365
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0365
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0365
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0365
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0365
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0370
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0370
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0370
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0370
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0370
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0370
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0370
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0370
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0370
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0370
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0370
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0370
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0370
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0370
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0370
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0370
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0370
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0370
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0370
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0370
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0370
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0370
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0370
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0370
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0370
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0370
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0370
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0370
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0370
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0370
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0370
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0370
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0370
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0370
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0370
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0370
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0370
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0370
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0370
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0370
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0370
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0370
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0370
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0375
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0375
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0375
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0375
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0375
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0375
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0375
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0375
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0375
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0375
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0375
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0375
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0375
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0375
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0375
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0375
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0375
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0375
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0375
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0375
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0375
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0375
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0375
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0375
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0380
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0385
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0385
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0385
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0385
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0385
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0385
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0385
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0385
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0385
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0385
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0385
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0385
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0385
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0385
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0385
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0385
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0385
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0385
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0385
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0385
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0385
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0385
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0385
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0385
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0385
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0385
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0385
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0385
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0385
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0385
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0390
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0390
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0390
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0390
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0390
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0390
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0390
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0390
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0390
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0390
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0390
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0390
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0390
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0390
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0390
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0390
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0390
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0390
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0390
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0390
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0390
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0390
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0390
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0390
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0390
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0390
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0390
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0390
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0390
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0390
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0390
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0390
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0390
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0390
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0390
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0390
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0390
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0390
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0395
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0395
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0395
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0395
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0395
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0395
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0395
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0395
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0395
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0395
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0395
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0395
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0395
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0395
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0395
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0395
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0395
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0395
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0395
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0395
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0395
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0395
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0395
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0395
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0395
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0395
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0395
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0395
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0395
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0395
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0395
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0400
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0400
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0400
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0400
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0400
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0400
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0400
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0400
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0400
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0400
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0400
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0400
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0400
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0400
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0400
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0400
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0400
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0400
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0400
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0400
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0400
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0400
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0400
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0400
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0400
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0400
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0405
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0410
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0410
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0410
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0410
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0410
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0410
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0410
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0410
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0410
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0410
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0410
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0410
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0410
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0410
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0410
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0410
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0410
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0410
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0410
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0410
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0410
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0410
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0410
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0410
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0410
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0410
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0410
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0410
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0410
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0410
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0410
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0410
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0410
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0410
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0410
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0410
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0410
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0410
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0410
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0410
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0410
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0410
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0410
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0410
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0415
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0420
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0420
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0420
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0420
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0420
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0420
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0420
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0420
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0420
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0420
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0420
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0420
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0420
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0420
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0420
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0420
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0420
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0425
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0425
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0425
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0425
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0425
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0425
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0425
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0425
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0425
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0425
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0425
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0425
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0425
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0425
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0425
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0425
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0425
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0425
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0425
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0425
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0425
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0425
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0425
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0425
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0425
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0425
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0425
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0425
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0425
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0425
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0425
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0425
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0425
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0425
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0425
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0425
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0425
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0425
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0430
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0435
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0435
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0435
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0435
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0435
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0435
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0435
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0435
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0435
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0435
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0435
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0435
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0435
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0435
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0435
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0435
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0435
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0435
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0435
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0435
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0435
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0435
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0435
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0435
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0435
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0435
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0435
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0435
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0435
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0435
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0435
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0435
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0435
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0435
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0435

S.M. Siqueira, G. Campos-do-Carmo, A.L.S Santos et al.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

1.

42.

43.

45.

Poulsen M, Rischin D. Merkel cell carcinoma - current therapeu-
tic options. Expert Opinion on Pharmacotherapy. 2003;4:12.
Tuskada A, Fujimura T, Hashimoto A, Kambayashi Y, Furudate
S, Haga T, et al. Successful local control of cutaneous Merkel
cell carcinoma on the eyelid with CyberKnife radiosurgery. Eur
J Dermatol. 2013;23:725-6.

Gunaratne DA, Howle JR, Veness MJ. Definitive radiotherapy
for Merkel cell carcinoma confers clinically meaningful in-field
locoregional control: A review and analysis of the literature. J
Am Acad Dermatol. 2017;77:142-8.

Strom T, Naghavi AO, Messina JL, Kim S, Torres-Roca JF, Russell
J, et al. Improved local and regional control with radiotherapy
for Merkel cell carcinoma of the head and neck. Head Neck.
2017;39:48-55.

Veness M, Foote M, Gebski V, Poulsen M. The role of radiothe-
rapy alone in patients with merkel cell carcinoma: reporting
the Australian experience of 43 patients. Int J Radiat Oncol Biol
Phys. 2010;78:703-9.

Mojica P, Smith D, Ellenhorn JDI. Adjuvant radiation therapy is
associated with improved survival in Merkel cell carcinoma of
the skin. J Clin Oncol. 2007;25:1043-7.

Veness M, Howle J. Radiotherapy alone in patients with Mer-
kel cell carcinoma: the Westmead Hospital experience of 41
patients. Australas J Dermatol. 2015;56:19-24.

Chen MM, Roman SA, Sosa JA, Judson BL. The role of adjuvant
therapy in the management of head and neck Merkel cell car-
cinoma: an analysis of 4815 patients. JAMA Otolaryngol Head
Neck Surg. 2015;141:137-41.

Fields RC, Busam KJ, Chou JF, Panageas KS, Pulitzer MP, Allen PJ,
et al. Recurrence after complete resection and selective use of
adjuvant therapy for stage | through Il Merkel cell carcinoma.
Cancer. 2012;118:3311-20.

Miller NJ, Bhatia S, Parvathaneni U, lyer JG, Nghiem P.
Emerging and mechanism-based therapies for recurrent or
metastatic Merkel cell carcinoma. Curr Treat Options Oncol.
2013;14:249-63.

Takagishi SR, Marx TE, Lewis C, Tarabadkar ES, Juhlin ID,
Blom A, et al. Postoperative radiation therapy is associated
with a reduced risk of local recurrence among low risk Mer-
kel cell carcinomas of the head and neck. Adv Radiat Oncol.
2016;1:244-51.

Jouary T, Leyral C, Dreno B, Doussau A, Sassolas B, Beylot-Barry
M, et al. Adjuvant prophylactic regional radiotherapy versus
observation in stage | Merkel cell carcinoma: a multicentric
prospective randomized study. Ann Oncol. 2012;23:1074-80.
Bhatia S, Storer BE, Lyer JG, Moshiri A, Parvathaneni U, Byrd
D, et al. Adjuvant Radiation Therapy and Chemotherapy in
Merkel Cell Carcinoma: Survival Analyses of 6908 Cases From
the National Cancer Data Base. J Natl Cancer Inst. 2016;108:
djwo042.

Strom T, Carr M, Zager S, Naghavi A, Smith FO, Cruse CW, et al.
Radiation Therapy is Associated with Improved Outcomes in
Merkel Cell Carcinoma. Ann Surg Oncol. 2016;23:3572-8.
Hasan S, Liu L, Triplet J, Li Z, Mansur D. The role of postopera-
tive radiation and chemoradiation in merkel cell carcinoma: a
systematic review of the literature. Front Oncol. 2013;3:276.

. Allen PJ, Bowne WB, Jaques DP, Brennan MF, Busam K, Coit DG.

Merkel cell carcinoma: prognosis and treatment of patients from
a single institution. J Clin Oncol. 2005:232300-9.

Eng TY, Boersma MGK, Fuller CD, Cavanaugh SX, Venezuela F,
Herman TS. Treatment of merkel cell carcinoma. Am J Clin
Oncol. 2004;27:510-5.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

286

Satpute SR, Ammakkanavar NR, Einhorn LH. Role of platinum-
-based chemotherapy for Merkel cell tumor in adjuvant and
metastatic settings. J Clin Oncol. 2014;32:15.

Giraldo NA, Nguyen P, Engle EL, Kaunitz GJ, Cottrell TR, Berry S,
et al. Multidimensional, quantitative assessment of PD-1/PD-L1
expression in patients with Merkel cell carcinoma and associ-
ation with response to pembrolizumab. J Immunother Cancer.
2018;6:99.

Patel SP, Kurzrock R. PD-L1 Expression as a Predictive Biomarker
in Cancer Immunotherapy. Mol Cancer Ther. 2015;14:847-56.
Paulson KG, Lyer JG, Tegeder AR, Thibodeau R, Schelter J,
Koba S, et al. Transcriptome-wide studies of merkel cell
carcinoma and validation of intratumoral CD8+lymphocyte
invasion as an independent predictor of survival. J Clin Oncol.
2011;29:1539-46.

Lipson EJ, Vincent JG, Loyo M, Kagohara LT, Luber BS,
Wang H, et al. PD-L1 expression in the Merkel cell carci-
noma microenvironment: association with inflammation Merkel
cell polyomavirus and overall survival. Cancer Immunol Res.
2013;1:54-63.

Nghiem P, Bhatia S, Brohl AS, Hamid O, Mehnert JM, Terhey-
den P, et al. Two-year efficacy and safety update from JAVELIN
Merkel 200 part A: A registrational study of avelumab in metas-
tatic Merkel cell carcinoma progressed on chemotherapy. J Clin
Oncol. 2018;36:9507.

D’angelo SP, Russell J, Lebbe C, Chmielowski B, Gambichler
T, Grob JJ, et al. Efficacy and Safety of First-line Avelumab
Treatment in Patients With Stage IV Metastatic Merkel Cell Car-
cinoma: A Preplanned Interim Analysis of a Clinical Trial. JAMA
Oncol. 2018;4:e180077.

Shapiro |, Grote HJ, D’Urso V, Heydebreck A, Mahnke L, Kaufman
H, et al. Exploratory biomarker analysis in avelumab-treated
patients with metastatic Merkel cell carcinoma progressed after
chemotherapy. Journal of Clinical Oncology. 2017;35:9557.
Munhoz RR, Cayol F, Corrales L, Gerson R, Tilli M, Barreto EO,
et al. Merkel cell carcinoma in Latin America: a contribution
from an expanded access program for avelumab to address
issues from experts’ recommendations. Cancer Immunol Immu-
nother. 2021;70:1031-6.

Nghiem PT, Bhatia S, Lipson EJ, Kudchadkar RR, Miller NJ, Anna-
malai L, et al. PD-1 Blockade with Pembrolizumab in Advanced
Merkel-Cell Carcinoma. N Eng J Med. 2016;374:2542-52.
Topalian SL, Bhatia S, Hollebecque A, Awada A, De Boer JP,
Kudchadkar RR, et al. Abstract CT074: Non-comparative, open-
-label, multiple cohort, phase 1/2 study to evaluate nivolumab
(NIVO) in patients with virus-associated tumors (CheckMate
358): Efficacy and safety in Merkel cell carcinoma (MCC). Cancer
Res. 2017;77:CT074.

Kaufman HL, Russell JS, Hamid O, Bhatia S, Terheyden P,
D’Angelo SP, et al. Updated efficacy of avelumab in patients
with previously treated metastatic Merkel cell carcinoma after
>1 year of follow-up: JAVELIN Merkel 200, a phase 2 clinical
trial. J Immunother Cancer. 2018;6:7.

Nghiem PT, Bhatia S, Lipson EJ, Sharfman WH, Kudchadkar
RR, Brohl AS, et al. Durable Tumor Regression and Overall
Survival in Patients With Advanced Merkel Cell Carcinoma
Receiving Pembrolizumab as First-Line Therapy. J Clin Oncol.
2019;37:693-702.

Gbgtb Topalian SL, Bhatia S, Amin A, Kudchadkar RR, Sharfman
WH, Lebbé C, et al. Neoadjuvant Nivolumab for Patients With
Resectable Merkel Cell Carcinoma in the CheckMate 358 Trial.
J Clin Oncol. 2020;38:2476-87.


http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0440
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0440
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0440
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0440
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0440
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0440
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0440
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0440
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0440
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0440
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0440
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0440
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0440
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0440
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0440
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0440
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0440
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0440
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0440
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0440
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0445
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0445
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0445
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0445
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0445
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0445
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0445
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0445
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0445
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0445
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0445
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0445
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0445
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0445
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0445
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0445
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0445
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0445
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0445
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0445
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0445
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0445
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0445
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0445
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0445
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0445
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0445
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0445
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0445
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0445
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0445
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0445
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0445
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0445
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0445
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0445
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0445
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0445
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0445
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0445
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0445
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0445
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0450
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0450
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0450
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0450
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0450
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0450
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0450
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0450
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0450
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0450
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0450
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0450
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0450
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0450
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0450
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0450
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0450
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0450
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0450
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0450
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0450
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0450
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0450
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0450
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0450
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0450
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0450
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0450
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0450
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0450
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0450
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0450
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0450
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0450
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0450
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0455
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0455
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0455
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0455
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0455
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0455
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0455
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0455
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0455
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0455
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0455
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0455
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0455
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0455
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0455
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0455
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0455
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0455
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0455
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0455
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0455
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0455
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0455
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0455
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0455
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0455
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0455
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0455
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0455
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0455
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0455
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0455
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0455
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0455
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0455
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0455
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0455
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0455
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0455
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0455
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0455
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0455
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0455
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0460
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0460
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0460
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0460
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0460
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0460
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0460
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0460
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0460
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0460
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0460
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0460
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0460
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0460
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0460
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0460
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0460
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0460
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0460
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0460
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0460
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0460
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0460
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0460
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0460
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0460
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0460
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0460
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0460
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0460
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0460
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0460
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0460
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0460
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0460
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0460
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0460
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0460
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0460
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0460
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0460
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0460
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0465
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0465
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0465
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0465
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0465
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0465
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0465
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0465
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0465
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0465
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0465
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0465
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0465
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0465
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0465
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0465
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0465
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0465
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0465
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0465
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0465
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0465
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0465
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0465
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0465
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0465
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0465
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0465
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0465
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0465
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0470
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0470
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0470
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0470
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0470
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0470
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0470
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0470
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0470
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0470
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0470
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0470
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0470
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0470
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0470
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0470
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0470
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0470
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0470
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0470
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0470
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0470
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0470
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0470
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0470
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0470
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0470
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0470
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0470
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0470
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0475
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0475
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0475
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0475
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0475
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0475
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0475
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0475
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0475
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0475
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0475
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0475
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0475
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0475
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0475
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0475
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0475
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0475
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0475
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0475
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0475
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0475
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0475
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0475
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0475
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0475
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0475
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0475
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0475
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0475
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0475
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0475
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0475
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0475
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0475
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0475
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0475
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0475
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0475
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0475
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0480
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0480
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0480
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0480
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0480
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0480
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0480
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0480
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0480
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0480
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0480
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0480
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0480
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0480
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0480
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0480
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0480
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0480
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0480
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0480
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0480
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0480
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0480
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0480
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0480
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0480
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0480
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0480
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0480
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0480
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0480
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0480
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0480
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0480
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0480
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0480
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0480
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0480
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0480
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0480
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0480
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0480
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0480
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0485
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0485
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0485
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0485
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0485
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0485
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0485
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0485
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0485
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0485
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0485
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0485
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0485
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0485
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0485
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0485
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0485
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0485
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0485
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0485
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0485
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0485
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0485
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0485
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0485
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0485
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0485
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0485
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0485
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0485
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0485
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0485
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0485
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0490
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0495
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0495
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0495
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0495
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0495
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0495
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0495
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0495
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0495
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0495
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0495
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0495
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0495
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0495
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0495
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0495
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0495
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0495
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0495
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0495
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0495
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0495
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0495
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0495
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0495
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0495
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0495
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0495
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0495
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0495
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0495
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0495
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0495
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0495
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0495
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0495
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0495
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0495
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0495
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0495
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0500
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0500
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0500
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0500
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0500
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0500
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0500
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0500
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0500
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0500
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0500
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0500
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0500
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0500
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0500
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0500
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0500
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0500
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0500
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0500
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0500
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0500
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0500
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0500
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0500
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0500
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0500
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0500
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0500
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0500
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0500
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0500
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0500
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0500
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0500
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0500
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0500
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0500
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0500
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0500
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0500
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0500
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0505
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0505
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0505
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0505
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0505
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0505
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0505
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0505
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0505
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0505
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0505
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0505
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0505
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0505
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0505
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0505
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0505
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0505
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0505
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0505
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0505
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0505
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0505
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0505
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0505
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0505
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0505
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0505
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0505
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0505
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0505
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0505
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0505
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0505
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0505
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0510
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0510
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0510
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0510
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0510
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0510
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0510
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0510
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0510
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0510
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0510
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0510
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0510
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0510
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0510
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0510
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0510
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0510
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0510
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0510
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0510
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0510
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0510
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0510
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0510
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0510
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0510
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0510
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0510
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0510
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0510
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0510
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0515
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0515
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0515
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0515
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0515
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0515
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0515
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0515
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0515
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0515
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0515
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0515
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0515
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0515
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0515
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0515
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0515
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0515
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0515
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0515
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0515
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0515
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0515
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0515
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0515
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0515
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0515
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0515
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0515
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0515
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0515
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0515
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0515
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0515
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0520
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0520
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0520
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0520
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0520
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0520
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0520
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0520
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0520
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0520
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0520
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0520
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0520
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0520
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0520
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0520
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0520
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0520
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0520
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0520
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0520
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0520
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0520
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0520
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0520
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0520
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0520
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0520
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0520
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0520
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0525
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0525
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0525
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0525
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0525
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0525
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0525
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0525
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0525
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0525
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0525
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0525
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0525
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0525
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0525
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0525
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0525
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0525
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0525
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0525
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0525
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0525
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0525
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0525
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0525
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0530
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0530
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0530
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0530
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0530
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0530
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0530
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0530
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0530
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0530
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0530
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0530
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0530
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0530
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0530
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0530
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0530
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0530
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0530
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0530
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0530
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0530
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0530
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0530
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0530
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0530
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0530
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0530
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0530
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0530
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0530
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0530
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0530
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0530
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0530
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0530
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0530
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0530
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0530
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0535
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0535
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0535
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0535
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0535
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0535
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0535
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0535
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0535
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0535
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0535
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0535
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0535
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0535
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0535
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0535
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0535
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0535
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0535
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0535
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0535
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0535
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0535
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0535
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0535
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0535
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0535
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0540
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0545
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0550
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0555
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0560
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0560
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0560
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0560
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0560
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0560
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0560
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0560
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0560
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0560
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0560
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0560
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0560
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0560
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0560
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0560
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0560
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0560
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0560
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0560
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0560
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0560
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0560
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0560
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0560
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0560
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0560
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0560
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0560
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0560
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0560
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0560
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0560
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0560
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0560
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0560
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0565
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0570
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0570
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0570
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0570
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0570
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0570
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0570
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0570
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0570
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0570
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0570
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0570
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0570
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0570
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0570
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0570
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0570
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0570
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0570
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0570
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0570
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0570
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0570
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0570
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0570
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0570
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0570
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0570
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0570
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0570
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0570
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0570
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0570
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0570
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0570
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0575
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0580
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0585
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0590
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0590
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0590
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0590
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0590
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0590
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0590
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0590
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0590
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0590
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0590
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0590
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0590
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0590
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0590
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0590
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0590
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0590
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0590
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0590
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0590
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0590
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0590
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0590
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0590
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0590
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0590
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0590
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0590
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0590
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0590
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0590
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0590
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0590
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0590
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0590
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0590
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0590
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0590
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0590
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0590
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0590
http://refhub.elsevier.com/S2666-2752(23)00045-0/sbref0590

	Carcinoma de células de Merkel: epidemiologia, características clínicas, diagnóstico e tratamento de doença rara
	Introdução
	Epidemiologia
	Fatores de risco
	Poliomavírus associado ao carcinoma de células de Merkel
	Características clínicas
	Diagnóstico
	Diagnóstico diferencial
	Estadiamento
	Tratamento
	Cirurgia para o tumor primário
	Radioterapia

	Tratamento sistêmico
	Quimioterapia
	Imunoterapia

	Conclusão
	Suporte financeiro
	Contribuição dos autores
	Conflito de interesses
	Referências


