
CASE  LETTER  123

Mónica  Garcia-Arpa a,∗,  Miguel  A.  Flores-Terry a,
Monserrat  Franco-Muñoz a,
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Anetoderma: an alert for
antiphospholipid antibody
syndrome�,��

Dear  Editor,

A  rare  disorder,  anetoderma  describes  a  disorder  of  elastic
fibers  of  the  skin,  characterized  by  circumscribed  areas  of
atrophy  and  hypopigmentation.  It still  has  an unknown  etiol-
ogy  and  may  be  associated  with  genetic  causes,  autoimmune
mechanisms,  infectious  diseases,  or  elastophagocytosis.  In
addition,  prothrombotic  phenomena  and  the presence  of
antiphospholipid  antibodies  have  been  observed  in these
patients.

This  case  report  describes  a patient  with  primary  aneto-
derma  and  antiphospholipid  syndrome  (AS).  In many  cases  of
AS,  anetoderma  may  be  the first  or  the  most  evident  mani-
festation  of  the disease.  This  association,  however,  is  often
overlooked,  and  the actions  that  could  prevent  an episode
of  thrombosis  do  not  occur.

The  case  of  a  43-year-old  male  patient  from  Taciba,
São  Paulo,  Brazil,  with  skin  lesions  on  the arms  and  trunk
for  three  years,  is  reported.  He  was  previously  epilep-
tic  and  had  history  of  deep  venous  thrombosis  one  year
previously.  He  made  continuous  use  of  phenobarbital  and
carbamazepine.  The  dermatological  examination  showed
rounded,  hypochromic  plaques  with  atrophic  appearance
and  central  flaccidity,  distributed  throughout  the dorsal
region  and  arms bilaterally  (Figs.  1  and 2).  The  hypothesis  of
anetoderma  was  made  and  the  biopsy  showed  disorganized
collagen  fibers  and  ruptured  elastic  fibers  in  the superficial
and  middle  dermis,  as  well  as  a  mild  superficial  perivas-
cular lymphomononuclear  infiltrate  in the  dermis  (Fig.  3).
Hemogram,  electrolytes,  and  hepatic  and  renal  function
were  normal.  A laboratory  investigation  was  performed  for
thrombotic  disorders,  with  three  antiphospholipid  antibody
reagents  (anti-cardiolipin,  lupus  anticoagulant,  and  anti-�2-
glycoprotein-I)  and  thus  the  diagnostic  criteria  for  AS were
met.  Finally,  erythrocyte  sedimentation  rate,  C-reactive
protein,  and  rheumatoid  factor  were  normal;  serologies  for
HIV,  hepatitis,  and  VDRL  were  negative.  The  patient  was
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�� Study conducted at the Hospital Regional de Presidente Pru-
dente, Presidente Prudente, SP, Brazil.

referred  to  the rheumatology  and  hematology  service  where
he remained  under  medical  monitoring.

Anetoderma  is a  disorder  in  which  loss  of  elastic  fibers
occurs  in the papillary  or  reticular  dermis.  It  presents  as
papules  or  rounded,  hypopigmented  plaques  with  a sub-
cutaneous  hernia  sensation.  Its  etiopathogenesis  remains
uncertain,  and  it can  be  classified  according  to  the  trigger-
ing  conditions  as primary  or  secondary.  Primary  anetoderma

Figure  1  Multiple  hypopigmented  papules  with  central  atro-

phy in the left  arm.

Figure  2  Multiple  hypopigmented  papules  with  central  atro-

phy in the dorsum  and  upper  limbs.

https://doi.org/
http://www.abd.org
http://crossmark.crossref.org/dialog/?doi=10.1016/j.abd.2019.04.010&domain=pdf
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
https://orcid.org/0000-0002-8739-3462
https://orcid.org/0000-0002-1514-4117
https://orcid.org/0000-0002-4631-4828
https://orcid.org/0000-0002-9726-9078
mailto:giohorcel@hotmail.com
https://doi.org/10.1016/j.abd.2019.02.011
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.2019.04.010&domain=pdf
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
https://orcid.org/0000-0001-9802-3179
https://orcid.org/0000-0003-1395-2521
https://orcid.org/0000-0002-4970-6907
https://orcid.org/0000-0002-4356-5031
mailto:renatadacostaalmeida@gmail.com
https://doi.org/10.1016/j.abd.2019.02.010
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.2019.04.010&domain=pdf
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
https://orcid.org/0000-0003-0101-495X
mailto:drmahan@sina.com
https://doi.org/10.1016/j.abd.2019.03.006
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.abd.2019.04.010&domain=pdf
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
https://orcid.org/0000-0002-8179-8581
https://orcid.org/0000-0002-8065-2695
https://orcid.org/0000-0002-1464-0821
https://orcid.org/0000-0001-5139-081X
mailto:isafasciani@hotmail.com
https://doi.org/10.1016/j.abd.2019.03.007
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.2019.04.010&domain=pdf
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
https://orcid.org/0000-0002-3951-5031
https://orcid.org/0000-0003-2495-0564
https://orcid.org/0000-0003-3758-4743
https://orcid.org/0000-0003-3805-3610
mailto:13980427003@163.com
https://doi.org/10.1016/j.abd.2019.03.005
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.abd.2019.04.010&domain=pdf
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0030
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0035
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0040
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0045
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
http://refhub.elsevier.com/S0365-0596(19)30172-2/sbref0050
https://orcid.org/0000-0003-2714-9799
https://orcid.org/0000-0002-8725-7209
https://orcid.org/0000-0003-3640-9505
https://orcid.org/0000-0002-9758-5505
mailto:mgarciaa73@yahoo.es
https://doi.org/10.1016/j.abd.2019.04.011
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.2019.04.010&domain=pdf


124  CASE  LETTER

Figure  3  Shortened  and  fragmented  elastic  fibers  in the  pap-

illary dermis  (Verhoeff-Van  Gieson  ×400).

affects  previously  healthy  areas  of skin, since  sec-
ondary  anetoderma  occurs  in  regions  affected  by previous
pathologies,  such  as  acne or  varicella.  Association  with
infectious  processes,  drugs, and  autoimmune  disorders,
among  them  AS,  have  been  reported  as  causes  of primary
anetoderma.1

AS  is an  acquired  thrombophilia  characterized  by  the
presence  of  antiphospholipid  antibodies,  thrombotic  disor-
ders,  and/or  recurrent  fetal  loss.  Complications  with  strokes
are  common  and cutaneous  involvement  is  also  common.
The  cutaneous  manifestations  include  the  following:  aneto-
derma,  necrotic  ulcers  type livedoid  vasculopathy,  extensive
necrotic  ulcers  (pyoderma  gangrenosum),  periungual  ulcera-
tions,  necrotizing  purpura,  digital  gangrene,  multiple  linear
subungual  hemorrhages,  disseminated  superficial  cutaneous
necrosis,  livedo  reticularis,  livedo  racemosa,  acrocyanosis,
bluish  finger  syndrome,  chronic  pigmented  purpura,  and
chronic  urticaria.  Thus,  anetoderma  can  be  considered  a
cutaneous  manifestation  of  AS.2

In the  case  reported,  the  patient  had  skin  lesions  compa-
tible  with  anetoderma,  which  was  confirmed  by  biopsy.
Histopathology  showed  disorganized  collagen  fibers  and  rup-
tured  elastic  fibers  in the superficial  and middle  dermis,  and
mild  superficial  perivascular  lymphomononuclear  infiltrate
in  the  dermis.  With  the previous  history  of  deep  venous
thrombosis  in  the  lower  limb,  the possibility  of  AS  was
investigated  and  laboratory  investigation  was  performed,
evidencing  antiphospholipid  antibodies  present  and  confirm-
ing  the  proposed  diagnosis.

Recently,  studies  with  patients  with  anetoderma  showed
that  of  nine  patients  affected,  all  nine had antiphospho-
lipid  antibodies  and  four  met  the criteria  for  the syndrome.
In  addition,  of  the  nine  patients  studied,  all  had prothrom-
botic  abnormalities.  Therefore,  the  presence  of  an  ischemic
process  followed  by  degeneration  of  the elastic  fibers  was

suggested  as  the  etiopathogenesis  of  the anetoderma  in
these  cases.3

Other  possible  explanations  described  include  the
increase  of  gelatinases  in the skin  of  patients  with  ane-
toderma,  or  the presence  of a common  epitope  between
elastic  fibers  and  phospholipids  (�2-glycoprotein1).4

There  is  no  effective  treatment  for  anetoderma.
Although  many  modalities  have  already  been  used ---
intralesional  injection  of corticoid,  penicillin  G, salicylates,
phenytoin,  dapsone,  and vitamin  E ---  none  of  them  has  been
proven  satisfactory.  In  the  described  patient,  intralesional
corticosteroid  injection  was  attempted,  but  without thera-
peutic  response.5

Finally,  this  case  highlights  the importance  of clinical
investigation  of  coagulation  disorders  in  patients  with  ane-
toderma,  so  that  thrombotic  events  can be predicted  and
poor  outcomes  can  be avoided  in these  patients.
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associated with antiphospholipid syndrome and systemic lupus
erythematosus. Lupus. 2003;12:714---6.

Mariana  Piraja  Genta a,∗,  Marilda  Aparecida  Milanez
Morgado  de Abreu a,  Gisele  Alborghetti  Nai b

a Department  of  Dermatology,  Hospital  Regional  de

Presidente  Prudente,  Presidente  Prudente,  SP,  Brazil
b Department  of  Pathology,  Universidade  do  Oeste

Paulista,  Presidente  Prudente,  SP,  Brazil

Corresponding  author.
E-mail:  maripgenta@hotmail.com  (M.P.  Genta).

Received  28  February  2019; accepted  18  April  2019

https://doi.org/10.1016/j.abd.2019.04.010
0365-0596/ © 2019 Sociedade Brasileira de Dermatologia.
Published by Elsevier España, S.L.U. This is an open access article
under the CC BY license (http://creativecommons.org/licenses/
by/4.0/).

Familial fibrosing frontal alopecia
in  six sisters�,��

Dear  Editor,

Frontal  fibrosing  alopecia  (FFA)  is  a  progressive  cicatricial
alopecia  that was  first  described  by  Kossard  in 1994  and  has
been  increasingly  reported  worldwide  in the last  decade.
Familial  cases  of  FFA  have  been  described  since  2008,1 but
all  series  include  up  to  three  relatives  in the same  generation
or  five  in  two  generations.2,3 We  encountered  a group  of six
sisters  presenting  clinical  and histological  diagnosis  of  FFA
in  Brazil.

Figure  1 Six  sisters  with  FFA,  named  by  letters,  being  (a)  the  oldest  and  (f)  the youngest.

� How to cite this article: Rocha VB, Pires MC, Contin LA. Familial fibrosing frontal alopecia in six sisters. An Bras Dermatol. 2019;95:125---8.
�� Study conducted at the Hospital do Servidor Público Municipal de São Paulo, São Paulo, SP, Brazil.

This family  consists  of  eight  siblings,  two  brothers  (not
examined),  and  six  sisters,  who  are all  committed  by  this
condition  (Fig.  1). The  sisters’  parents  were  not  consan-
guineous,  and  were not examined,  they  are  deceased.  The
sisters  live  in the  same  city;  however,  they  do not  live
together.  All  of them are postmenopausal,  and none  has
taken  Hormone  Replacement  Therapy  (HRT).  The  age at  FFA
onset  ranges  from  31  years  to 62  years  while  the  mean  age
is 50.7  years.  Five  have  loss  of eyebrows  and  eyelashes,
and  four  have loss  of body hair.  Lichen  Planus  Pigmento-
sus  (LPPig)  is  noted  in two  sisters  and  facial  papules  in
three.  The  diagnosis was  made  by  clinical  and  tricoscopic
characteristics  (Fig.  2).  They  refused  to  be submitted  to
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