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Anderson  et al.4 analyzed  the  ingredients  of  48  slime
recipes  available  on  the  internet  and  demonstrated  that  the
most  common  were  fragrance  mix I  and  II,  and  preservatives
such  as propylene  glycol  and MI  (the  positive  allergen  in our
patient’s  patch  test).4

Clinically,  the causes  of  hand  dermatitis  may  be indistin-
guishable.  Patch  test  is  essential,  not  only  for  differential
diagnosis  (ICD  and ACD),  but  also  to  detect  the causative
allergen.  It  is  important  to  identify  it,  as  these sub-
stances  are  also  part  of  patient’s  everyday  products,  such
as  shampoos,  soaps  and  creams.  Thus,  if there  is  no
precise  diagnosis,  dermatitis  can  evolve  with  relapses,
increasing  morbidity  and  making  it difficult  to  control  the
disease.
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Onychomadesis secondary to
hand-foot-and-mouth disease:
report of two cases�,��

Dear  Editor,

Although  onychomadesis  secondary  to  hand-foot-and-mouth
disease  (HFM)  is an an uncommon  clinical  manifestation;  it
threatens  parents  and  child  caregivers.  In  a  case  series  of
145  Thai  patients,  it occurred  in  5---37% of  cases,  depending
on  the  virus.1 HFM  is  more  frequently  caused  by  coxsackie
virus,  subtype  A6,  but  some  enterovirus  and  echovirus  may
also  be  involved.  It  is  common  in children  below  10  years  of

� How to cite this article: Ocanha-Xavier JP,  Xavier Jr JCC. Ony-
chomadesis secondary to hand-foot-and-mouth disease: report of
two cases. An Bras Dermatol. 2020;95:272---3.

�� Study conducted at the Private Clinic Tiradentes, Vila
Mendonça Araçatuba, SP, Brazil.

age,2 and  manifests  with  flu-like  symptoms  (fever,  limphade-
nomegaly,  dizziness,  vomiting  and  discomfort)  associated  to
canker  sores in  the oral  mucosae  and  bullae  on  the  hands  and
feet.  Oral-faecal  transmission  for  30  after  the resolution  of
symptoms  and  skin  lesions.  Nail changes  often  observed  in
HFM  are  Beau  lines,  leukonychia,  and onychomadesis.3 Beau
lines  are white  transverse  grooves,  resulting  from  tempo-
rary  stop  in nail  plate formation.3 Onychomadesis  may  be a
more  severe  form  of  this commitment,  when  nail  growth  is
interrupted  for  one  or two  weeks,  resulting  in detachment
of  the nail  plate  from  nail  bed.  The  new  nail  grows  with-
out  connection  to  the  older  one, leading  to  splitting  and
detachment  of  the older nail. It  has  been  proposed  that  this
alteration  may  be caused  by  toxic  direct  action  of  the  virus  in
the  matrix  or  by  the  inflammation  secondary  to  maceration
of  digital  bullae.4 According  to  a  case  series,1 onychomade-
sis  is  more  usual  in HFM  caused  by  Coxsackie  A6  virus  than
other  viruses.  Nevertheless,  a Spanish  study,5 which  investi-
gated  an onychomadesis  outbreak  (311  cases)  showed  high
frequency  of  HFM  as  a  possible  cause  (60%),  a  finging  con-
firmed  by identifying  coxsackie  and enterovirus  in  faecal

https://doi.org/
http://www.abd.org
http://crossmark.crossref.org/dialog/?doi=10.1016/j.abd.2019.06.011&domain=pdf
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
https://orcid.org/0000-0001-5081-3526
https://orcid.org/0000-0002-0733-7744
https://orcid.org/0000-0001-7690-0513
https://orcid.org/0000-0003-2424-6876
mailto:jumarconcardoso@gmail.com
https://doi.org/10.1016/j.abd.2019.01.012
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.abd.2019.06.011&domain=pdf
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
https://orcid.org/0000-0002-9657-0002
https://orcid.org/0000-0001-9767-5765
mailto:dellatorre@gmail.com
https://doi.org/10.1016/j.abd.2019.02.014
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.2019.06.011&domain=pdf
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
https://orcid.org/0000-0002-8918-5640
https://orcid.org/0000-0001-8674-0349
https://orcid.org/0000-0001-6947-5627
https://orcid.org/0000-0002-5512-4700
mailto:silvio.marques@unesp.br
https://doi.org/10.1016/j.abd.2019.06.009
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.2019.06.011&domain=pdf
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
https://orcid.org/0000-0002-8241-8376
https://orcid.org/0000-0003-2138-2741
https://orcid.org/0000-0003-3210-1108
https://orcid.org/0000-0002-4193-6943
mailto:phenriquemartins0@gmail.com
https://doi.org/10.1016/j.abd.2019.08.026
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.2019.06.011&domain=pdf
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0045
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
https://orcid.org/0000-0002-3334-8578
https://orcid.org/0000-0002-4103-1845
https://orcid.org/0000-0002-0334-2079
mailto:brunavelozo_sm@homail.com
https://doi.org/10.1016/j.abd.2019.08.025
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.2019.06.011&domain=pdf
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0030
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0035
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0040
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
http://refhub.elsevier.com/S0365-0596(20)30024-6/sbref0050
https://orcid.org/0000-0003-0879-2981
https://orcid.org/0000-0001-8322-3856
https://orcid.org/0000-0002-7573-7782
https://orcid.org/0000-0002-4893-3593
mailto:rosana.fototerapia@gmail.com
https://doi.org/10.1016/j.abd.2019.06.008
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.2019.06.011&domain=pdf


CASE  LETTER  267

Figure  1  Hands  from  patient  with  3  years  old,  showing  Beau  lines  in almost  every  nail,  and  onychomadesis  in  second  (both  sides)
and fourth  finger.

Figure  2  Right  hand  from  the 7-year-old  showing  ony-
chomadesis  in  third  and  fourth  fingers.

samples5 Obs.  adicionar  referiencia  subscrito.  Treatment  is
symptomatic  because  it is  a self-limited  disease  with  rare
sequelae.  We  present  a 3-year-old  male  patient  (Fig.  1) and  a
7-year-old  female  patient  (Figs.  2 and 3)  with  onychomadesis
secondary  to  HFM,  with  history  of  flu-like  symptoms,  fol-
lowed  up  by  oral  and  acral  lesions.  Nail  changes  appeared
around  14  days  after  the symptoms  began  in the  first  case
and 10  days in the  second  one.  They  had  complete  resolu-
tion  of the  nail  alterations,  with  no  specific  treatment  and
no  sequelae.  Parent  counselling  about  this  manifestation  is
necessary  to  avoid  untimely  therapeutics  and unnecessary
emergency  consultations.
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Idiopathic follicular mucinosis
in childhood�,��

Dear  Editor,

Follicular  mucinosis  is a rare  condition,  belonging  to  the
group  of  cutaneous  mucinoses,  characterized  by  localized
or  diffuse  mucin  deposits  in the  skin  or  within  hair  folli-
cles.  Two  forms  were  described:  primary  (or  idiopathic)  and
secondary  form,  which may  be  associated  with  benign  or
malignant  conditions.1

The  presence  of  well-defined  papular,  erythematous
or reddish-brown  erythema  papules  or  plaques  clinically
characterize  the condition.  Follicular  keratosis  or  alopecic
patches  could  also  be  observed.  Other less  common  forms
have  been  described,  such  as  acneiform,  eczematous,  cystic
or nodular.2

The  patient  is  an 11-year-old  white  male,  with  no  rel-
evant  personal  or  family  history,  with  a 2  year  history  of
asymptomatic  cutaneous  lesion  on  the face.

On  the  dermatological  examination:  hypochromic  lesion
topped  by  follicular  and  nonfollicular  shiny  papules  on  the
nasal,  malar,  zygomatic  and  left periorbital  region  and papu-
lar  lesions  on  the upper  right  eyelid  and mild  left  eyelid
edema  (Fig.  1).  Sensory  evaluation  results  are normal.

A  routine  anatomopathological  examination  (Hema-
toxylin  &  eosin  staining)  reveals  preserved  epidermis.
Dermis  presents  some  hair  follicles  containing  fibromyxoid
stroma  and  mixed  pattern  inflammatory  cells  (Fig.  2).  Alcian
Blue  stain  reveals  built-up  mucin  in the outer  root sheath  of
the  hair  follicle  (Fig.  3).

Laboratory  tests  were  requested  to  investigate  associ-
ated  diseases;  all results  were  normal.

Treatment  with  daily  application  of high-potency  topical
corticosteroid  showed  improvement;  however,  recurrence
occurred  when  discontinued.

In  1957,  Hermann  Pinkus  described  a group  of  6 patients
with  localized  alopecia,  histopathologically  characterized

� How to cite this article: Bauer FJ, Almeida JRP, Sementilli A,
Mattos e Dinato SL. Idiopathic follicular mucinosis in childhood. An
Bras Dermatol. 2020;95:274---6.

�� Study conducted at the Hospital Guilherme Álvaro, Santos, SP,
Brazil.

by  mucin deposits  in the  hair  follicles,  which  he named
alopecia  mucinosa.  Jablonska  et al. proposed  in 1959  to
change  the name  to  follicular  mucinosis,  a term  accepted
to  this day.3

Its  cause  is  still  unknown.  Today,  it is  considered  a stan-
dard  reaction  of the  follicular  epithelium  to  various  factors.1

This  dermatosis  can  have  two  clinical  forms:1,2,4

1. Primary  form:  an idiopathic,  benign  and  transient  form,
which  commonly  occurs  in  children  and  adults.  In  younger
patients,  it usually  affects  the  head and  neck,  receding
spontaneously  after  2---24 months  in  most  cases.  Some
rare  cases  of  developing  Hodgkin’s  disease,  other  lym-
phomas  and leukemia  have been  recorded.  Adult  patients
present  generalized  lesions  that  may  last  indefinitely.4

Figure  1 Hypochromic  lesion  topped  by  shiny  papules.
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