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Persistent Pruritic Papules AND
Plaques  and  Flagellate
Erythema as  Presenting
Manifestations of an  Adult onset
Still’s  Disease�

Pápulas  y placas pruriginosas persistentes y
eritema flagelado como manifestaciones de
una enfermedad de Still del adulto

Dear  Editor:

A  21-year-old  lady  presented  to  our  hospital  with  an  8-
month  history  of  persistent  polyarthralgias,  sore  throat,
intermittent  fevers,  and  intense  pruritic  skin  lesions  over
her  face,  upper  back  and  chest,  buttocks  and  extremi-
ties.  Her  past  and  family history  was  unremarkable  and
there  was  no  history  of  any  drug intake  prior  to  onset
of  these  symptoms.  Cutaneous  examination  revealed  ery-
thematous  and hyperpigmented,  slightly  scaly  excoriated
papules  over  forehead,  upper  back and chest  and  similar
lesions  in  a  linear  manner  over her  buttocks  and  upper
and  lower  extremities  (Fig.  1).  Laboratory  investigations
revealed  leukocytosis  (16,800/uL,  90%  neutrophils)  and  ele-
vated  erythrocyte  sedimentation  rate  [ESR]  (40  mm/hr),
ferritin  (12,000  ng/mL)  and  C-reactive  protein  (8 mg/dL).
Antistreptolysin  titers, antinuclear  antibody,  rheumatoid
factor,  antineutrophil  cytoplasmic  antibodies,  serum  crea-
tine  phosphokinase,  and aldolase  were  negative  or  within
normal  limits.  Blood  and  urine cultures  and  other  investiga-
tions  for  hepatitis  B,  C  and  A  viruses,  and  chikungunya  were
all  negative.  Chest  radiograph,  echocardiogram,  ultrasonog-

� Please cite this article as: Pawar M,  Zawar V,  Kumavat S.  Pápu-
las  y placas pruriginosas persistentes y eritema flagelado como
manifestaciones de una enfermedad de Still del adulto. Actas  Der-
mosifiliogr. 2020;111:795---797.

raphy of  abdomen  and  pelvis,  and  electromyogram  did  not
reveal  any  abnormality.

Histological  examination  revealed  microabscesses  in the
stratum  corneum  with  necrotic  keratinocytes  and perivas-
cular  and  periadnexal  inflammatory  infiltrate  (Fig. 2).
Considering  her clinical  and  histological  findings,  diagno-
sis  of adult  onset  Still’s  disease  (AOSD)  was  made  and
she  was  treated  with  oral  steroid  (1  mg/kg/day).  There
was  significant  resolution  of  her cutaneous  lesions  and
other  symptoms  also  ameliorated  at the 4  weeks  of
follow-up.

Discussion

Still’s  disease  is  an idiopathic  systemic  inflammatory  dis-
order  with  seronegative  arthritis.  Patients  with  16  years
of  age  or  older  having  Sill’s  disease  are  labeled  as  AOSD,
whereas  younger  than  16  years  are termed  as  Juvenile  Still’s
disease.1 Yamaguchi  et al.2 have led the  major  diagnos-
tic  criteria  to diagnose  AOSD,  which  include  high  spiking
fevers  ≥39 ◦C  for  at  least  1  week,  leukocytosis  with  neu-
trophilia,  arthralgia  for  more  than  2 weeks,  and typical  skin

Figure  1  Flagellate  erythema  and  linear  papules  with  scales

showing  Koebner’s  phenomenon  over  buttocks  (left  panel)  and

thighs (right  panel).

https://doi.org/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.adengl.2020.09.013&domain=pdf
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
mailto:nieves.martinez.campayo@sergas.es
https://doi.org/10.1016/j.adengl.2019.03.032
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.adengl.2020.09.013&domain=pdf
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
mailto:eduardobernia@gmail.com
https://doi.org/10.1016/j.adengl.2020.10.012
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.adengl.2020.09.013&domain=pdf
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
mailto:nurisetorrent@gmail.com
https://doi.org/10.1016/j.adengl.2020.10.005
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.adengl.2020.09.013&domain=pdf
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0030
dx.doi.org/10.1016/j.autrev.2019.02.005
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30289-4/sbref0050
mailto:ocorral@cst.cat
https://doi.org/10.1016/j.adengl.2020.09.011
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.adengl.2020.09.013&domain=pdf


CASE  AND  RESEARCH  LETTERS  795

Figure  2  Histology  of  the  skin  showing  microabscesses  in  the

stratum corneum  with  necrotic  keratinocytes  and  perivascular

and periadnexal  inflammatory  infiltrate  (Original  magnification

× 100,  Haematoxylin  and  Eosin  stain).

eruption;  whereas  the  minor criteria  include  sore  throat,
lymphadenopathy,  splenomegaly,  hepatic  dysfunction,  neg-
ative  rheumatoid  factor  and  antinuclear  antibody.  AOSD  is
diagnosed  when  five  or  more  criteria  (including  2  major
criteria)  are  present  in the  patient,  provided  there  is  no
evidence  of infections,  malignant  conditions,  and other
rheumatologic  diseases.  However  Sun  NZ  et  al. have  found
the  delayed  association  of  malignancies  (breast  cancer  and
lymphoma)  with  AOSD,  especially  in  patients  having  atypical
cutaneous  lesions.3

The  classic  rash  of  AOSD  consists  of an evanescent,  non-
pruritic  salmon  pink,  morbilliform  eruption  on  the  trunk
and/or  extremities  which appears  simultaneously  with  fever
spikes.  The non-classic  variant  of the skin  rash  in AOSD
which  is  characterized  by  pruritic  papules  and plaques
with  fine  scales  along  with  flagellate  erythema  located  on
the  trunk,  extremities,  head  and/or  neck. Owing  to  its
itchy  nature,  the  linearity  of  this  rash  over  especially  over
extremities  may  represent  a  Koebner  phenomenon.  Flagel-
late  erythema  have  been  observed  in patients  undergoing
chemotherapy  with  bleomycin,  peplomycin,  docetaxel  and
transtuzumab  and also  in  patients  suffering  from  dermato-
myositis,  systemic  lupus  erythematosus,  chikungunya  fever
and  Parvoirus  B19  infection  and  after  the  consumption  of
shiitake  mushroom.4

The  histopathologic  findings  of  AOSD  are  nonspecific,
which  include  mild  superficial  perivascular  lymphocytic  infil-
trate  with  variable  neutrophils,  whereas  the histopathology
of  atypical  rash  of  AOSD  include  dyskeratosis  or  parak-
eratosis  and  necrotic  keratinocytes  in  the  upper  layers
of  the  epidermis  extending  into  the  stratum  corneum
and  a  sparse  superficial  dermal  infiltrate  containing  neu-
trophils  without  vasculitis.  In some  cases  dermal  mucin
deposits  are  present.5 Erythema  multiforme  is  the  proto-

type  diagnosis  within  the histologic  differential  of  necrotic
keratinocytes,  which  also  includes  Stevens-Johnson  syn-
drome,  toxic  epidermal  necrolysis,  lichen  planus,  lupus,
and  graft-versus-host  disease.  However  in EM the  necrotic
keratinocytes  are scattered  throughout  the epidermis,
whereas  in Still’s  disease  they  are  situated  in  the upper
epidermis.5

Other atypical  skin  lesions  less  commonly  seen  in
AOSD  include  urticaria  and  urticaria-like  eruptions,
generalized  non-pruritic  persistent  erythema,  vesicu-
lopustular  eruptions,  a widespread  peau  d’orange
appearance  of  the  skin  and  edema  of  the eyelids mimicking
dermatomyositis.6,7 Recently  few atypical  forms  of AOSD
reported  include  neutrophilic  urticarial  dermatosis,8

brown  macules  on  oral  mucosa9 and  generealised
purpura.10

The  majorities  of  patients  of  AOSD  with  atypical  cuta-
neous  lesions  have high  levels  of ferritin  and  they  often
suffer  from  persistent  and  severe  disease.3 Most  patients
respond  to  medium  or  high  doses  of  glucocorticoids  while
those  with  severe  and  persistent  disease  need  a more  potent
immunosuppressant  drugs  including  methotrexate,  azathio-
prine,  cyclosporine  A,  hydroxychloroquin  and  IL-1  receptor
antagonist.1

Treating  physician  should be aware  of  the atypical  cuta-
neous  features  of  AOSD  as  it is  a  poor  prognostic  marker
needing  prompt  diagnosis  and  aggressive  treatment  mea-
sures.
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Cutaneous Polyarteritis Nodosa
in  a Patient with Ulcerative
Colitis�

Poliarteritis nudosa cutánea  en un paciente
con colitis ulcerosa

Dear  Editor:

Several  cutaneous  manifestations  are  occasionally  observed
in  patients  with  inflammatory  bowel  disease  (IBD);  how-
ever,  isolated  cutaneous  vasculitis  is  rare  among  those
skin  lesions.  Both  cutaneous  small-vessel  vasculitis  and
cutaneous  polyarteritis  nodosa  (cPAN)  are uncommon  skin
manifestations  of  IBD.1 We  present  herein  a  case  of cPAN  in
a  patient  with  ulcerative  colitis  (UC).

A  33-year-old  woman  visited  the  dermatology  clinic
complaining  of erythemas  with  tenderness  on  the  bilat-
eral  lower  extremities  with  numbness,  which  had  appeared
three  months  previously.  She had  been  suffering  from  UC
(pancolitis  type)  for  2.5  years,  and  had  been  treated
with  mesalazine  (5-aminosalicylic  acid).  Intestinal  condi-
tions  were  well-controlled.  Physical  examination  showed
livedo  racemosa  with  tender  nodules  involving  the anterior
and  posterior  aspects  of both  legs,  abdomen,  and  fore-
arms  (Fig.  1).  Laboratory  data  showed  normal liver  and
renal  function,  and  urinalysis  was  normal.  Serum  levels
of  C-reactive  protein,  complements,  IgG,  and  rheuma-
toid  factor  were  all  within  normal ranges,  and antinuclear

� Please cite this article as: Hiraiwa T, Yamamoto T. Poliarteritis
nudosa cutánea en un paciente con colitis ulcerosa. Actas Dermosi-
filiogr. 2020;111:797---799.

antibody,  antineutrophil  cytoplasmic  autoantibodies  (MPO-
ANCA,  PR3-ANCA),  anticardiolipin,  and  anti-�2-glycoprotein
1  IgG  antibody  were  all  negative.  Cryoglobulin  was  not
detected.  A  biopsy  specimen  showed  necrotizing  vasculi-
tis  in the  lower  dermis  without  affecting  neighboring
tissues  (Fig.  2a).  Higher  magnification  revealed  a  cres-
cent  fibrinoid  deposition  in  the  vessel  lumen  infiltrated
by  neutrophils  and  lymphocytes  (Fig. 2b).  Perivascular
inflammation  was  localized  at the dermal-subcutis  junc-
tion.  Elastica  van  Gieson  stain  revealed  partially  disrupted
internal  elastic  lamina  (Fig. 2c).  The  patient  was  treated
with  low-dose  prednisolone  (up  to  30  mg/day  (0.6  mg/kg)),
sarpogrelate  hydrochloride  (300  mg/day),  and  tocopherol
nicotinate  (300  mg/day);  however,  the  numbness  was  resis-
tant  to  therapy.  Mini-pulse  therapy  (methylprednisolone
500  mg/day  for  3  consecutive  days)  was  effective  for  her
numbness,  which,  however,  relapsed  after  the discontin-
uation  of  medication  because  of  pregnancy.  Antiplatelet
agents  and vitamin  E were  re-started  after  delivery;  how-
ever,  she  refused  oral  steroid  therapy.  Her  numbness  still
remains.

The presented  case  developed  small-sized  arteritis
(150  �m  in diameter)  at the dermo-subcutaneous  junction.
Elastica  van  Gieson  stain  revealed  the  arteritis,  and vas-
culitis  did  not  involve  venous  vessels.  ANCA  was  negative,
and  detailed  examination  of  the nose,  respiratory  tract,
kidney  and  lung  denied  granulomatosis  with  polyangiitis
and  microscopic  polyangiitis.  Several triggers  such as  viral
infection  and  drugs,  or  systemic  diseases  are occasionally
associated  with  cPAN.  Leukocytoclastic  vasculitis  associated
with  IBD is  suggested  to  be caused  by  circulating  immune
complex.2,3 Only  several  cases  of  cPAN associated  with  IBD
have  been  reported  to  date;  however,  as  compared  with
Crohn’s  disease,  cases  of  UC are rarely  reported.  The  rea-
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