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Fatores prognósticos e tempo
de sobrevida de pacientes com
melanoma atendidos em
hospital de referência na
Amazônia�,��

Prezado  Editor,

O  melanoma  é  responsável  por  90%  das mortes  por  câncer
de  pele.  No  Brasil,  em  2020,  foram  registrados  4.250  novos
casos  em  mulheres  e 4.200  em  homens;  a  região  Norte  foi
responsável  por  190  desses  casos,  e  o  estado  do Pará, por
26,50%  deles.1

Existem  fatores  de  riscos  individuais  para  os  melanomas,
como  numerosos  nevos  displásicos,  história  familiar  e  foto-
tipos  menores  na escala  de  Fitzpatrick.2 A  taxa  de  sobrevida
em  cinco  anos  para  pacientes  com  melanoma  in  situ  é  maior
que  90%,  enquanto  para  aqueles  com  doenças regionais  e
metástases  a distância  a  sobrevida  em  cinco  anos  é  de  62%
e  16%,  respectivamente.1,2

O  objetivo  deste  estudo  é  descrever  e correlacionar  o
perfil  epidemiológico  e clínico  dos  pacientes  com melanoma
cutâneo  primário  no  Hospital  Ophir  Loyola,  centro  de refe-
rência  em  câncer  na  Amazônia.  Além  disso,  identificar  os
tipos  de  melanoma  e  correlaciona-los  com  a  presença de
metástase,  comparando  com  os níveis  de  Clark  e os índices
de  Breslow;  identificar  o  tempo  de  sobrevida  dos  pacientes  e
correlacionar  com  os  parâmetros  supracitados  e  a  presença
de  linfonodos  satélites.

Os  dados  foram  coletados  retrospectivamente.  Para  a
avaliação  de presença de  metástase  foi  utilizado  o  teste  G,
e  para  a  análise  de  sobrevida  foram  geradas  curvas  de sobre-
vivência  segundo  o  método  de  Kaplan-Meier  para  a  amostra
total,  utilizando  o  teste  Log-Rank  para  comparação de cur-
vas.  O  hazard  ratio  foi  calculado  considerando  sexo,  idade,
fototipo  e níveis  de  Clark.  O estudo  foi  aprovado  pelo  Comitê
de  Ética  em  Pesquisa,  mediante  parecer  n◦ 5.156.829.

Foram  avaliados  91  prontuários,  durante  o  período  de
janeiro  de  2015  a dezembro  de  2020,  com perfil  epidemi-
ológico  classificado  de  acordo  com  gênero,  faixa  etária  e
fototipo.  Ao analisar  os dados  clínicos,  observou-se  signifi-
cância  (p  < 0,05)  tanto  na  avaliação  dos  tipos  de  melanoma
quanto  na  classificação dos  níveis  de  Clark  e  índices  de Bres-
low,  ao  serem  correlacionados  com  a  presença  ou  não de
metástases  (tabela  1). Trinta  e  um  pacientes  apresentaram
metástases;  os principais  sítios  foram  o  sistema  nervoso  cen-
tral,  pulmonar  e  partes  moles.  Foram  avaliadas  a  sobrevida
geral  (fig.  1)  dos  pacientes  diagnosticados  com  melanoma,
bem  como  a sobrevida  dos  pacientes  de  acordo  com  os índi-
ces  de  Breslow  (fig.  2)  e naqueles  com ou  sem a presença de
linfonodos  satélites  (fig. 3).

Após  a  avaliação dos  dados,  foi  possível  identificar  leve
predominância  naqueles  que  apresentavam  fototipo  III  e  IV
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Figura  1 Sobrevida  geral  em  pacientes  de  melanoma  atendi-
dos  em  serviço  de referência  (Belém/PA,  2015-2020).

(p <  0,0001).  Esses  dados  divergem  da  literatura,  que  aponta
maior  incidência  de melanoma  em  pacientes  com fototi-
pos  mais  claros  (I e  II),  em  virtude  da  menor  capacidade
de  bronzear  e  maior  propensão  a  queimar.  É válido  ressal-
tar  que  os  fototipos  descritos  como  mais frequentes  são  os
de maior  prevalência  na região  Norte  do  Brasil,  como  des-
crito  no  censo brasileiro  de 2010,  o  que  torna  um  viés  para
sua  análise  exclusiva  como  fator  de  risco  e não exclui  que  a
doença  aconteça.3

Quanto  à  faixa  etária,  nota-se  concordância  do  aumento
dos  diagnósticos  com  o  avançar da  idade.  Verificou-se  que
50%  dos  pacientes  avaliados  tinham  mais  de 60  anos,  cor-
roborando  com  a  literatura,  a qual  indica  a  idade  como
importante  fator  de risco para  melanoma  e mortalidade
decorrente  de  melanoma,  em  virtude  da  exposição  exces-
siva  ao  sol  e  dano  acumulativo,  por  vezes associado  a nevos
displásicos.1,3

Houve  maior  prevalência  do subtipo  nodular,  bem  como
sua  associação  com  a presença de metástase  (42%  dos  casos).
Esses  dados  ratificam  a literatura,  à medida  que  esses  tumo-
res  são  caracterizados  por  crescimento  rápido  e  alta  taxa  de
mortalidade,  responsáveis  por cerca  de  40%  das  mortes  por
melanoma,  considerado  um  dos  subtipos  mais  agressivos.4

Esse  tipo  de lesão  não apresenta  fase de crescimento  radial
reconhecível,  o que  dificulta  seu  reconhecimento  em  fases
iniciais.5 O subtipo  acral  lentiginoso  foi  o  segundo  mais
associado  com  metástase  (32,26%),  o  que  é  justificado  por
suas  características  histopatológicas  ---  quando  comparado
ao  extensivo  superficial,6 o  subtipo  acral lentiginoso  apre-
senta  fatores  preditivos  de pior  prognóstico,  como  maior
número  de macrófagos  em  áreas  peritumoral  e  intratumo-
ral,  que  influenciam  a  espessura  tumoral,  ulceração,  taxa
mitótica  e  metástase.7

Observou-se  significância  estatística  para  a presença de
metástase  em  mais  da  metade  dos  pacientes  em  que  o  tumor
atingia  >  4  mm  de  profundidade  ou  estágio  IV  de Breslow
(p  = 0,0001), bem como  lesava  o  tecido  celular  subcutâneo
ou  nível  5 de Clark  (p =  0,0001).  Essa  correlação  é  susten-
tada  pela  literatura  ---  quanto  maior  o grau de profundidade
e  extensão  nos  tecidos  adjacentes,  maior  é  a chance  de
metástase.8

594

https://doi.org/
http://www.abd.org
http://crossmark.crossref.org/dialog/?doi=10.1016/j.abdp.2024.04.011&domain=pdf
https://doi.org/10.1016/j.abd.2023.05.008
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
https://orcid.org/0000-0002-6136-5535
https://orcid.org/0000-0002-2215-3281
https://orcid.org/0000-0001-9872-0476
https://orcid.org/0000-0001-5111-1809
mailto:maryy_drummond@hotmail.com
https://doi.org/10.1016/j.abdp.2023.05.022
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.abdp.2024.04.011&domain=pdf
https://doi.org/10.1016/j.abd.2023.07.008
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0040
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0040
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0040
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0040
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0040
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0040
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0040
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0040
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0040
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0040
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0040
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0040
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0040
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0040
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0040
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0040
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0040
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0040
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0040
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0040
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0040
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0040
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0040
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0040
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0040
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0040
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0040
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0040
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0040
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0045
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0045
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0045
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0045
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0045
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0045
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0045
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0045
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0045
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0045
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0045
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0045
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0045
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0045
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0045
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0045
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0045
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0045
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0045
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0045
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0045
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0045
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0045
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0045
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0045
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0045
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0050
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0050
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0050
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0050
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0050
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0050
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0050
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0050
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0050
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0050
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0050
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0050
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0050
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0050
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0050
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0050
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0050
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0050
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0050
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0050
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0050
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0050
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0050
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0050
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0050
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0050
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0050
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0050
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0050
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0050
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0050
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0050
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0050
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0050
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0050
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0050
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0050
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0050
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0050
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
https://orcid.org/0000-0002-1600-3519
https://orcid.org/0000-0001-8926-734X
https://orcid.org/0000-0002-2596-9294
https://orcid.org/0000-0002-7975-2429
mailto:julivs@gmail.com
https://doi.org/10.1016/j.abdp.2024.04.006
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.abdp.2024.04.011&domain=pdf
https://doi.org/10.1016/j.abd.2023.07.014
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
https://orcid.org/0000-0003-1848-3314
https://orcid.org/0000-0002-6055-0341
https://orcid.org/0000-0001-8749-2586
https://orcid.org/0000-0001-9642-5940
https://orcid.org/0009-0002-7057-6112
https://orcid.org/0000-0003-1219-5581
mailto:kondo.dermato@gmail.com
https://doi.org/10.1016/j.abdp.2024.04.016
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.abdp.2024.04.011&domain=pdf
https://doi.org/10.1016/j.abd.2023.07.012
https://doi.org/10.1016/j.abd.2023.07.012
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0065
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
https://orcid.org/0000-0002-5007-8928
https://orcid.org/0000-0002-1180-6304
https://orcid.org/0000-0002-0158-8470
https://orcid.org/0000-0002-7967-6307
https://orcid.org/0000-0001-6532-0062
mailto:danieldoprado1@gmail.com
https://doi.org/10.1016/j.abdp.2024.04.012
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.abdp.2024.04.011&domain=pdf
https://doi.org/10.1016/j.abd.2023.05.009
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0055
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0060
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0070
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0075
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0080
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0085
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00063-8/sbref0100
https://orcid.org/0000-0001-6433-311X
https://orcid.org/0000-0002-7539-9912
https://orcid.org/0000-0002-6069-8194
https://orcid.org/0000-0003-4785-0478
https://orcid.org/0000-0002-5914-9171
mailto:andrecastropinho@gmail.com
https://doi.org/10.1016/j.abdp.2024.04.005
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.abdp.2024.04.011&domain=pdf
https://doi.org/10.1016/j.abd.2022.12.013


Anais  Brasileiros  de Dermatologia  2024;99(4):578---600

Tabela  1  Características  clínicas  segundo  a  presença de metástases  em  pacientes  de  melanoma  atendidos  em  serviço  de
referência (Belém/PA,  2015-2020)

Características
clínicas

Com  metástase  Sem  metástase p-valor

n  %  n  %

Sexo
Masculino  17  54,84  24  40,00  Teste  G
Feminino 14  45,16  36  60,00  0.2606
Total 31  100,00  60  100,00

Faixa etária
20  a  30  anos --- --- 2  3,33  Teste  G
31 a  40  anos 1  3,23  4  6,67  0,4307
41 a  50  anos 7  22,58  8  13,33
51 a  60  anos  9  29,03  16  26,67
61 a  70  anos  5  16,13  8  13,33
71 a  80  anos  7  22,58  10  16,67
Maior de  80  anos  2  6,45  12  20,00
Total 31  100,00  60  100,00

Fototipo
I 5  16,13  2  3,33  Teste  G
II 4  12,90  7  11,67  0,3050
III 9  29,03  15  25,00
IV 8  25,81  21  35,00
V ---  ---  1  1,67
VI ---  ---  2  3,33
Sem informação  5  16,13  12  20,00
Total 31  100,00  60  100,00

Tipo de  melanoma
Acral  lentiginoso  10  32,26  17  28,33  Teste  G
Extensivo  superficial  2  6,45  17  28,33  0,0268
Lentigo  maligno 2  6,45  11  18,33
Nodular 13  41,94  15  25,00
Sem informação 4  12,90  ---  ---
Total 31  100,00  60  100,00

Níveis de  Clark
1  --- 0,00  9  15,00  Teste  G
2 --- 0,00  8  13,33  0,0001
3 3  9,68  12  20,00
4 12  38,71  21  35,00
5 16  51,61  10  16,67
Total 31  100,00  60  100,00

Índice  de  Breslow
Menor  que  1 mm  ---  0,00  17  28,33  Teste  G
1 a  2  mm  3  9,68  13  21,67  <  0,0001
3 a  4  mm  2  6,45  8  13,33
Maior que  4  mm  26  83,87  22  36,67
Total 31  100,00  60  100,00

A  sobrevida  dos  pacientes  é influenciada  por  diversos
fatores  de  pior  prognóstico,  desde características  gerais,
como  a  idade,  até  subtipo  tumoral  e sua  capacidade
mitótica.9 Verificou-se  que  menos  de  50%  dos  pacientes  com
extensão  tumoral  > 4 mm  (p  =  0,0001)  e  que  atingiam  tecido
celular  subcutâneo  (p  = 0,0004)  alcançaram a sobrevida  de
cinco  anos.  A  espessura  de  Breslow  é  a  considerada  mais
importante  para  a ocorrência  de  metástases,  e  está  associ-
ada  diretamente  com  o  índice  mitótico  da  neoplasia.10

Além  disso,  pacientes  que  apresentaram  linfonodos  saté-
lites  tiveram  sobrevida  média  de  apenas  três  anos  após  o

diagnóstico.  Pode-se  esperar  menor  sobrevida  em  pacien-
tes  com  indicação de biopsia  de linfonodos  sentinelas,  no
sentido  que  são  fatores  de  risco para  menor  tempo  livre
de  doença, como  índices  de Breslow  ≥  1 mm  e  índice
mitótico  ≥ 5 mm2.8 Importante  salientar  que  74  pacientes
deste  estudo  apresentaram  esses  critérios,  e  foram,  então,
submetidos  à  pesquisa  de linfonodos  sentinelas.  Por  fim,
ainda  com  as  altas  prevalências  de  subtipos  mais  invasivos
e  a presença de  fatores  de pior  prognóstico,  a  sobrevida
geral  dos  pacientes  no  serviço de referência  mostrou  que
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Figura  2  Sobrevida  segundo  índice  de  Breslow  em  pacientes  de melanoma  atendidos  em  serviço de referência  (Belém/PA,  2015-
2020).

Figura  3  Sobrevida  segundo  a  presença de  linfonodos  satélites  em  pacientes  de  melanoma  atendidos  em  serviço  de referência
(Belém/PA, 2015-2020).

mais de  50%  dos  pacientes  alcançaram  a sobrevida  de  cinco
anos.

Este  estudo,  portanto,  fundamenta  as  diferenças clíni-
cas  e epidemiológicas  existentes  nos  diversos  serviços do
país,  bem  como  abre espaço  para  novas  hipóteses  e pes-
quisas  voltadas  para  a área  da  Dermatologia  Oncológica.
Ressalta-se,  especialmente,  em  virtude  da  alta  frequência
de  formas  nodulares  e  acrais,  com  índice  de  Breslow  > 4 mm,
a  importância  da  conscientização  dos  profissionais  da  Saúde
e  do  investimento  em  campanhas  de  prevenção primária,
haja  vista  que  essas condições  são  responsáveis  por 33%  de
metástases  durante  o  seguimento.  Isso,  por vezes,  recai  na
criação  de  um  fluxo  de  sistema  de  Saúde  mais  ágil  e eficaz.

O  estudo  teve  como  principais  limitações  a pequena
amostragem  e,  sem  dúvidas,  o  acesso  aos  dados,  que  esta-
vam  em  prontuários  físicos,  grande  parte  separados  e  sem
estadiamento,  o  qual  foi  feito pelos  pesquisadores  com  os
exames  anexados.
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Síndrome Stiff Skin:
acompanhamento de longo
prazo�,��

Prezado  Editor,

A  síndrome  Stiff  Skin  (SSS)  é  doença rara,  fibrosante,  não
inflamatória  e  progressiva,  que  se  manifesta  ao nascimento
ou  na  infância  precoce.  O quadro  dermatológico  caracteriza-
-se  por  placas  escleróticas,  de  consistência  endurecida,
com  ou  sem  hipertricose.  As  lesões  ocorrem  predominan-
temente  nos  membros  e  nas  cinturas  escapular  e  pélvica,
podendo  gerar  deformidades  nas  articulações  e  alterações
da  marcha  e  posturais.1-3 Caracteristicamente,  não  há sin-
tomas  sistêmicos,  como  fenômeno  de Raynaud,  alterações
periungueais  e acometimento  visceral,  o  que  auxilia  na
distinção  com  esclerose  sistêmica,  esclerose  cutânea  locali-
zada,  colagenomas,  esclerema  neonatal,  escleromixedema
e  mucopolissacaridoses.4,5

O diagnóstico  se baseia  em  achados  clínicos  e histoló-
gicos.  Os  primeiros  incluem:  condição hereditária  (gene  da

DOI do artigo original: https://doi.org/10.1016/j.abd.2023.07.013
� Como citar este artigo: Baka JLCS, Rocha TOC, Pincelli MS, Lima

LPS, Rivitti-Machado MC, Oliveira ZNP. Stiff skin syndrome: long-
-term follow-up. An Bras Dermatol. 2024;99:601---4.

�� Trabalho realizado na  Dermatologia Pediátrica, Hospital das
Clínicas, Faculdade de Medicina, Universidade de São Paulo, São
Paulo, SP, Brasil.

fibrilina-1)  ou  esporádica  (mutação na  proteína  ligante  do
fator  de transformação beta  [TGF-�] tipo  4),  espessamento
cutâneo  proeminente  em  áreas  com  fáscia  abundante  (glú-
teos  e  coxas),  limitação  da  mobilidade  articular,  hipertricose
e  ausência  de alterações sistêmicas.  Os  achados  microscópi-
cos  são:  espessamento  do  colágeno  com  mucina;  esclerose
da  fáscia;  ausência  de  inflamação significante;  orientação
horizontal  das  fibras  colágenas  espessadas  e  aprisionamento
de  adipócitos.2,6-11

O  tratamento  é  desafiador  e  não há diretrizes  estabe-
lecidas  no  cuidado  dos  pacientes.  Desse  modo, a  maioria
das  terapêuticas  relatadas  foi  empírica,  como  metotrexato,
corticosteroides  tópicos  e sistêmicos,  fototerapia  UVB-NB  e
imunoglobulina,  sem resultados  satisfatórios.9 Terapias  não
medicamentosas,  como  fisioterapia  motora,  mostraram-se
importantes  para  evitar  contraturas  musculares  e  sequelas
posturais.4,5

No  ambulatório  de Dermatologia  Pediátrica  do  Hospi-
tal  das  Clínicas  da  Faculdade  de Medicina  da  Universidade
de  São  Paulo,  acompanhamos  cinco  pacientes  com  SSS,  de
11  a  19  anos, por  tempo  de  seguimento  médio  de  sete
anos  (tabela  1).  Todos  apresentavam  placas  subcutâneas
endurecidas  segmentares  (fig.  1), com padrão  em  pedra  de
calçamento  (fig.  2).  Em  todos  os  casos  havia  diferença  de
comprimento  entre  os membros;  em  dois,  havia  alteração
postural  e  dor  durante  a realização de atividade  física.  His-
tória  familiar  de SSS  ou  consanguinidade  dos  genitores  não
foram  observadas.
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