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hat is Lichen planus
emphigoides? A highlight of
hree cases with discussion of
ifferential diagnosis and
uggestion of simple
lassification guidelines�

ear  Editor,

utaneous  autoimmune  disorders  exist  on  a  biological  spec-
rum.  A  conceptually  challenging  condition  is  Lichen  Planus
emphigoides  (LPP),  cases  of  which  appear  to  share  fea-
ures  of  bullous  pemphigoid  and  lichen  planus.  Herein  we
resent  three  recent  cases  and  emphasize  classification  as
PP  can  be  made  using  clinical  features  in  conjunction  with
istological  and  immunofluorescence  findings.  More  specif-
cally,  classification  as  LPP  can  be  made  in  the  context  of
)  Lichenoid  lesions  clinically  and  histologically,  2)  Linear
taining  along  the  basement  membrane  zone  (BMZ)  of  IgG
nd/or  C3  on  immunofluorescence  studies,  and  3)  Lack  of
vidence  to  support  another  specific  diagnosis.
Clinical  descriptions  of  LPP  commonly  include  lichen
lanus-like  lesions  with  the  additional  finding  of  tense
listers  and  bullae.1 The  histology  is  said  to  be  lichen  planus-

� Study conducted at the University of North Carolina at Chapel
ill; Chapel Hill, North Carolina, United States of America.
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ike.  Positive  immunofluorescence  showing  deposition  along
he  dermal-epidermal  junction  is  considered  a  sine  qua  non-
eature.  A  number  of  studies  have  found  the  autoantigen
o  be  directed  against  the  NC16A  subdomain  of  collagen
VII  (BP180).2 However,  significant  heterogeneity  in  specific
arget  antigen(s)  has  been  documented.3---6

Classification  criteria  are  used  to  help  group  conditions
or  the  study.7 They  are  not  meant  to  serve  as  diagnostic
riteria  but  are  often  used  at  a  practical  level  by  emphasiz-
ng  important  disease  features.  Notably,  because  diagnostic
riteria  are  limited  by  inherent  sensitivity  and  specificity
haracteristics,  classification  criteria  are  published  by  the
merican  College  of  Rheumatology,  whereas  diagnostic  cri-
eria  are  not.  Given  the  historic  controversy  associated  with
PP,  this  is  a  disease  for  which  classification  criteria-like
uidelines  would  be  clinically  useful.

ase  1.  was  a  55-year-old  male  with  untreated  colonic
denocarcinoma  who  presented  with  a  pruritic  rash  consist-
ng  of  violaceous  scaly  papules  and  plaques  involving  the
xtremities  and  trunk  for  several  months  with  more  recent
listering  (Fig.  1A---B).  Biopsy  of  a  representative  lichenoid
esion  revealed  a  brisk  lichenoid  interface  dermatitis  histo-
ogically  consistent  with  lichen  planus  (Fig.  1C).  Perilesional
iopsy  for  Direct  Immunofluorescence  (DIF)  revealed  linear

3  deposition  without  accompanying  IgG  (Fig.  1D),  cytoid
odies  and  shaggy,  fibrillar  fibrinogen  deposition  at  the  BMZ.
he  patient  improved  on  prednisone,  without  recurrence
fter  the  taper.

8

https://doi.org/
http://www.abd.org
http://crossmark.crossref.org/dialog/?doi=10.1016/j.abd.2022.08.007&domain=pdf
https://www.vitiligo-calculator.com
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0050
https://orcid.org/0000-0002-2756-053X
https://orcid.org/0000-0001-9767-5765
https://orcid.org/0000-0002-8367-8524
https://orcid.org/0000-0002-2596-9294
mailto:helena.marchioro@unesp.br
https://doi.org/10.1016/j.abd.2022.09.002
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.abd.2022.08.007&domain=pdf
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00020-X/sbref0045
https://orcid.org/0000-0002-9675-7918
https://orcid.org/0000-0002-7562-3961
https://orcid.org/0000-0002-5439-5787
https://orcid.org/0000-0002-3444-9565
https://orcid.org/0000-0002-4302-709X
https://orcid.org/0000-0002-0213-0031
mailto:jocampo2000@yahoo.com.mx
https://doi.org/10.1016/j.abd.2022.07.003
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.abd.2022.08.007&domain=pdf


Anais  Brasileiros  de  Dermatologia  2023;98(3):373---381

Figure  1  Case  1.  (A)  Scaly  papules  and  plaques  on  abdomen.  (B)  B
deposition at  the  BMZ.

Case  2.  was  a  29-year-old  female  who  presented  with  a
6-month  history  of  lichenoid  papules  and  plaques,  presump-
tively  diagnosed  as  lichen  planus.  At  presentation,  she  was
also  noted  to  have  scattered  vesicles  and  bullae  overlying
unaffected  and  lichenoid  skin,  distributed  on  the  extrem-
ities  and  trunk  (Fig.  2A---B).  The  autoantibody  workup  was
negative,  and  no  systemic  symptoms  were  present.  A  biopsy
revealed  a  robust  interface  process  with  features  of  lichen
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lanus.  However,  in  contrast  to  typical  LP  the  epidermis  was
ompletely  detached  from  the  underlying  dermis,  forming

 blistering  space  histologically  (Fig.  2C).  DIF  showed  faint
inear  IgG,  intense  linear  deposition  of  C3  (Fig.  2D),  and  fib-
inogen  along  the  BMZ  with  junctional  cytoid  bodies.  She  was
tarted  on  prednisone  and  methotrexate  with  good  disease
ontrol  at  follow-up.

ase  3.  was  a  68-year-old  female  who  presented  with  a
-month  history  of  a  scaly  pruritic  rash.  Outside  biopsy  at
he  onset  of  her  rash  revealed  a  band-like  infiltrate  of  lym-
hocytes  in  the  papillary  dermis  with  vacuolar  change  and
ecrotic  keratinocytes,  histologically  consistent  with  lichen
lanus.  One  week  prior  to  their  presentation  in  our  clinic
he  additionally  developed  bullae  over  the  upper  extremi-
ies  and  trunk  (Fig.  3A---B).  DIF  revealed  linear  C3  deposition
t  the  BMZ  without  IgG.  Indirect  immunofluorescence  was
ositive  for  linear  IgG  staining  localizing  to  the  epider-

al  side  of  salt-split  skin  at  a  titer  of  1:1280.  She  was

reated  with  triamcinolone  wraps,  prednisone,  and  intra-
enous  immunoglobulin  with  improvement.
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listering.  (C)  Brisk  lichenoid  interface  dermatitis.  (D)  Linear  C3

In  all  three  cases,  we  were  able  to  exclude  traditional
ichen  planus  because  of  the  immunofluorescence  findings.
raditional  bullous  pemphigoid  was  excluded  because  of
ichenoid  histological  and  clinical  findings.  None  of  the  cases
ad  other  evidence  of  lupus  or  bullous  lupus  erythematosus.

Autoimmune  disorders  exist  on  a  biological  spectrum  and
ften  no  solitary  test  has  absolute  specificity.  In  the  past,
uthors  have  noted  cases  that  share  features  of  both  lichen
lanus  and  bullous  pemphigoid  and  have  termed  these  cases
ichen  planus  pemphigoid.

In  accordance  with  our  concept  of  the  disease  and  review
f  the  literature,  we  emphasize  the  following  classification
uidelines:  1)  Lichenoid  lesions  clinically  and  histologically,
recluding  classification  as  routine  lichen  planus  or  bullous
emphigoid;  2)  Linear  staining  along  the  BMZ  of  IgG  and/or
3  on  immunofluorescence  studies;  3)  Lack  of  diagnostic
ndings  for  a  separate  specific  diagnosis,  such  as  lupus  ery-
hematosus.

Notably,  the  above  omits  the  need  for  more  exotic  ancil-
ary  testing,  such  as  enzyme-linked  immunosorbent  assay  or
ntigen  subtyping.

We  choose  the  term  ‘‘classification  guidelines’’  in  an
ttempt  to  parallel  other  conditions  in  rheumatology.  Chal-
enges  in  classification  are  reflected  in  the  American  College
f  Rheumatology’s  publication  of  classification  criteria,
ased  on  the  recognition  that  rheumatic  diseases  ‘‘tend  to
e  heterogenous  in  their  presentation,  course,  and  outcome

nd  not  have  a  single  clinical,  laboratory,  pathologic,  or
adiologic  feature  that  could  serve  as  a  ‘‘gold  standard.  . ..’’7

9
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igure  2  Case  2.  (A)  Lichenoid  lesions  with  scattered  vesicles
ntense linear  deposition  of  C3  along  BMZ.
Figure  3  Case  3.  (A)  Scaly  lichenoid  and  b

LPP  is  not  a  commonly  made  diagnosis.  Zaraa  et  al.  pub-
ished  the  largest  case  review.8 They  conceptualized  the
ases  as  a  combination  between  lichen  planus  and  bullous
emphigoid  and  emphasize  the  importance  of  clinical  and
istological  correlation.  Hubner  et  al.  also  underscored  the
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f
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EARCH

ands  and  (B)  thighs.  (C)  An  interface  process  histologically.  (D)
ullous  lesions  on  wrists  (B)  abdomen.

mportance  of  careful  clinicopathological  correlation,  espe-
ially  to  exclude  other  entities.1

When  presented  with  similar  cases,  some  clinicians  may
xperience  confusion  in  nosological  classification.  However,
e  feel  the  emphasis  of  these  criteria  may  help  clinicians

eel  confident  in  the  appropriateness  of  a  diagnosis  of  lichen
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lanus  pemphigoid,  when  these  minimum  criteria  are  satis-
ed.
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