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Dermoscopy and ultrasonography of
Kaposi’s sarcoma nodules:
new  insights to guide intralesional
chemotherapy?�

Dear  Editor,

Kaposi’s  Sarcoma  (KS)  is a rare,  Human  Herpes  Virus  8  (HHV-
8)  associated  angioproliferative  low-grade  mesenchymal
neoplasm,  characterized  by  cutaneous  patches,  plaques,
and  nodules.1

Dermoscopy  and  Ultrasonography  (US)  are useful com-
plementary  techniques  in  the  study  of  KS lesions,2,3 the
latter  also  providing  valuable  guidance  for  intralesional
treatment.4 Correlation  between  dermoscopic,  and  ultra-
sonographic  findings  has not been  reported  in KS.  Herein,  we
describe  two  cases  of treatment-naïve,  medium-to-large-

� Study conducted at  the Dermatology Unit of Fondazione IRCCS
Ca’ Granda Ospedale Maggiore Policlinico in Milan, Italy.

sized  KS  nodules  with  complex  architectural  and vascular
features,  assessed  by  means  of  dermoscopy,  and  the  US.
We  speculate  that non-invasive  recognition  of  complex  KS
lesional  structure  may  aid  in the adequate  management  of
intralesional  chemotherapy.

Patient 1

An eighty-two-year-old  male  with  biopsy-proven,  long-
standing,  classic  KS  and  an otherwise  unremarkable  medical
history  complained  of  a  newly  formed  lesion  on  the  left  heel,
clinically  appearing  as  a violaceous  9  ×  6  mm  nodule,  with
a  peripheral  scaly  collarette.  Dermoscopy  showed  two  vio-
laceus,  large  vascular  areas  separated  by  a  white  grayish
structureless  area  (Fig.  1a---b).  At  the B-mode  examination,
the  lesion presented  an oval  hypoechoic  structure  with  well-
demarcated  edges  and  with  an inner  median  normoechoic
septum  delimitating  two  separate  subunits.  Color  Doppler
examination  revealed  that  the subunits  were  supplied  by
two  different  blood  vessels.  Moreover,  their  blood  flow  did

665

https://doi.org/
http://www.abd.org
http://crossmark.crossref.org/dialog/?doi=10.1016/j.abd.2021.03.017&domain=pdf
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
https://orcid.org/0000-0003-3341-9986
https://orcid.org/0000-0003-1052-1777
https://orcid.org/0000-0002-6079-4100
https://orcid.org/0000-0002-4893-3593
mailto:dressa_sato@hotmail.com
https://doi.org/10.1016/j.abd.2021.04.016
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.abd.2021.03.017&domain=pdf
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
https://www.diariodasleis.com.br/legislacao/federal/222613-lista-de-substuncias-de-uso-cosmutico-aprova-o-regulamento-tucnico-lista-de-substuncias-de-uso-cosmutico-acetato-de-chumbo-pirogalol-formaldeudo-e-paraformaldeudo-e-du-outr.html
https://www.diariodasleis.com.br/legislacao/federal/222613-lista-de-substuncias-de-uso-cosmutico-aprova-o-regulamento-tucnico-lista-de-substuncias-de-uso-cosmutico-acetato-de-chumbo-pirogalol-formaldeudo-e-paraformaldeudo-e-du-outr.html
https://www.diariodasleis.com.br/legislacao/federal/222613-lista-de-substuncias-de-uso-cosmutico-aprova-o-regulamento-tucnico-lista-de-substuncias-de-uso-cosmutico-acetato-de-chumbo-pirogalol-formaldeudo-e-paraformaldeudo-e-du-outr.html
https://www.diariodasleis.com.br/legislacao/federal/222613-lista-de-substuncias-de-uso-cosmutico-aprova-o-regulamento-tucnico-lista-de-substuncias-de-uso-cosmutico-acetato-de-chumbo-pirogalol-formaldeudo-e-paraformaldeudo-e-du-outr.html
https://www.diariodasleis.com.br/legislacao/federal/222613-lista-de-substuncias-de-uso-cosmutico-aprova-o-regulamento-tucnico-lista-de-substuncias-de-uso-cosmutico-acetato-de-chumbo-pirogalol-formaldeudo-e-paraformaldeudo-e-du-outr.html
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
https://orcid.org/0000-0002-4049-6114
https://orcid.org/0000-0003-2874-6771
https://orcid.org/0000-0003-2460-0767
mailto:ana.villarinho@ensp.fiocruz.br
https://doi.org/10.1016/j.abd.2021.06.009
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.abd.2021.03.017&domain=pdf
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00109-X/sbref0055
https://orcid.org/0000-0002-1628-5798
https://orcid.org/0000-0001-9185-5087
https://orcid.org/0000-0003-4792-8466
mailto:camilamarianodarocha@gmail.com
https://doi.org/10.1016/j.abd.2021.03.016
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.abd.2021.03.017&domain=pdf


RESEARCH  LETTER

Figure  1  Clinical,  dermoscopic  (Dermlite  DL200  Hybrid  handheld  device,  3  Gen,  San  Juan  Capistrano,  CA) and  sonographic  (ARIETTA

850 multifrequency  15.0---18.0  MHz  linear  array  transducer,  Hitachi  Medical  Systems®,  Zug,  Switzerland)  appearance  of  studied  lesions

from patients  1 (A---C)  and  2  (D---F).

not  communicate  to  a significant  degree  (Fig. 1c/Video  1  ---
supplementary  material).

Patient 2

A  sixty-three-year-old  male with  biopsy-proven,  long-
standing,  classic  KS and  an unremarkable  history  came  in
for  consultation  due  to  the  appearance  of  an angioma-
tous  7  ×  5  mm  nodule  on  his right  arm,  presenting  with  a
smooth  surface  and  a faded  border.  Dermoscopy  highlighted
two  violaceous  structureless  areas  on  a pinkish-brownish
background,  divided  by  a somewhat  paler  area  lay-
ing  in-between;  moreover,  no  vascular  structures  could
be  appreciated  (Fig.  1d---e). On B-mode  ultrasonogra-
phy,  the  nodule  presented  two  contiguous  subunits  and
a  septum-like  structure  could  be  noted  in  the  center
of  the  lesion.  eFlow  mode  images  confirmed  the  pres-
ence  of  distinct  vascular  peduncles  supplying  each  subunit
(Fig.  1f).

Adequate  for  size intralesional  treatment  with  vincristine
was  offered  in  both  cases,  meaning  the  quantity  of  vin-
cristine  infiltrated  was  proportional  to  the largest  diameter
of  the  nodule,  as  measured  clinically  and dermoscopically.5

More  specifically,  0.09  mL and  0.07  mL  of  vincristine  sulfate
(Vincristina  Teva,  Teva  Italia  Srl®, Assago,  Italy)  at a  concen-
tration  of  1 mg/mL  were  administered  in  Patients  1 and  2,
respectively.

Complete response  was  achieved  in  both  cases,  with  no
clinical  evidence  of  recurrence  in 12  months  of follow-up.

Intralesional  drug administration  is  particularly  advan-
tageous  in  nodular  KS  lesions,  leveraging  the  presence

of  a  pseudo-capsule  for  drug containment  and  concentra-
tion.  Therapeutic  failures  and  even  paradoxical  worsening
in  the  days  following  the injection  are rare  but  have
been  described.  Known  predisposing  factors  include  large
(7---8  mm)  lesional  size  and  plantar  and  lateral  plantar  local-
ization  of  the nodule.5 Septations  delimiting  autonomous
vascular  spaces  within  nodular  KS  lesions  may  theoretically
lead  to drug  entrapment,  relative  over-filling,  and  subse-
quent  inflammatory  activation  in surrounding  tissues  upon
treatment.  We  presented  two  KS  cases  in which dermoscopy
revealed  whitish  grayish  structureless  areas  corresponding
to  septa  upon  ultrasonography.  Further  research  is  required
to  demonstrate  a  causal  relationship  between  structural
complexity  and a  proportion  of  the  therapeutic  failures
observed  with  intralesional  chemotherapy.

Although  no  definite  recommendations  can  be given  at
this  time,  we  argue  that  it  would  be cautious  to  screen
nodular  KS  lesions  for  dermoscopic  features  suggestive  of
septations  prior  to  intralesional  treatment.  Should  any  be
noticed,  a sonographic  study  as  well  as  US-guided  vincristine
administration  could  be offered.4
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Dermoscopy in synchronous
melanomas: a case series�

Dear editor,

About  5%  of  the patients  diagnosed  with  melanoma  will  have
a second  primary  melanoma,  and it is estimated  that  26%
to  40%  of  them  are  synchronous.1 Synchronous  tumors  are
defined  as  those  diagnosed  at  the same  time  or within  a
three-month  interval.2

Melanomas  can  exhibit  a  broad  spectrum  of  dermoscopic
presentations  and  the pattern  in synchronous  cases  has  been
evaluated  in  only  a  few  studies.  It  has  been  suggested  that  if
endogenous  and  exogenous  factors  for an  individual  remain
the  same,  the clinical  and dermoscopic  features  of  the

� Study conducted at the Centro de Dermatologia Dona Libânia,
Fortaleza, CE, Brazil.

lesions  should  be similar.3 Most of  the data  come  from  two
publications  by  Moscarella  et al.,  who  evaluated  the der-
moscopy  of multiple  melanomas  and included  32  patients
with  synchronous  neoplasms  in one study  and  18  cases  in
the  other.2,3 The  first  study  showed  that  synchronous  lesions
were  more  likely  to exhibit  similar  dermoscopy  when  com-
pared  with  metachronous  melanomas.3 In the other  study,
dermoscopic  similarity  was  correlated  with  advanced  age
and  photodamage,  not being  related  to  synchronicity.2 In
addition  to  these  studies,  four  reports  of  patients  with
synchronous  melanomas  were  identified  in  studies  that  com-
pared  the  dermoscopy  of the lesions.4---7

A  retrospective  study  of  patients  with  synchronous  pri-
mary  cutaneous  melanomas  attended  between  July 2016  and
December  2019,  is  presented  here,  comparing  the  lesions
regarding  the histopathological,  clinical,  and  dermoscopic
aspects.  This  is  the  first  study  carried  out  in  a  South  Ameri-
can  population.
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