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Dermoscopy of crusted lesion: )
diagnostic challenge and choice of
technique for the analysis™ **

Dear Editor,

A 52-year-old male patient, phototype IV, with significant
photodamage complained of a painful chest lesion, with
a progressive increase in the 6 previous months. During
the physical examination, he had an erythematous plaque
measuring 4 x 8cm, with yellowish crusts and violaceous
borders on the left anterosuperior thorax region (Fig. 1).
Dermoscopy was inconclusive due to the presence of non-
specific yellowish crusts on the lesion (Fig. 2).

After applying wet compresses with saline solution, the
crusts were carefully removed. To avoid contact with the
lesion surface, polarized light dermoscopy was performed,
which demonstrated the presence of glomerular vessels,
suggestive of Bowen’s disease (BD) (Fig. 3)." In view of this
picture, an excisional biopsy was performed. Histopatholog-
ical examination confirmed the diagnosis of BD.

Dermoscopy is important in the diagnosis of pigmented
and non-pigmented lesions.” In non-pigmented lesions, the
vascular pattern can lead to the diagnosis, but in the
reported case, it was not possible to achieve the diagno-
sis due to the presence of crusts. The presence of yellowish
crusts at dermoscopy has been previously described in 78.8%
of 146 evaluated BD lesions, but it is not specific, and the
presence of crusts alone is not a sufficient criterion for this
diagnosis.>* In crusted lesions, the removal of the crusts
may allow the observation of other dermoscopic structures
that can help achieve the diagnosis. The removal of crusts
should be performed with caution to avoid damage to the
epithelium because this maneuver can allow the observa-
tion of other dermoscopic structures that make the diagnosis
possible.
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Figure 1  Desquamative plaque on the anterosuperior thorax.

Figure 2

Dermoscopy before removal of crusts.

and editing of the manuscript; effective participation in
research orientation.

Milvia Maria Simdes e Silva Enokihara: Approval of the
final version of the manuscript; drafting and editing of the
manuscript; effective participation in the research orienta-
tion; critical review of the literature; critical review of the
manuscript.

Sérgio Henrique Hirata: Approval of the final version of
the manuscript; study design and planning; drafting and
editing of the manuscript; collection, analysis, and inter-
pretation of data; effective participation in the research
orientation; intellectual participation in the propaedeutic
and/or therapeutic conduct of the studied cases; critical
review of the literature.

387


https://doi.org/
http://www.abd.org
http://crossmark.crossref.org/dialog/?doi=10.1016/j.abd.2020.06.016&domain=pdf
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
https://orcid.org/0000-0002-5469-4517
https://orcid.org/0000-0002-9904-6580
https://orcid.org/0000-0001-7458-4289
https://orcid.org/0000-0002-6622-2226
mailto:ilaria.trave@gmail.com
https://doi.org/10.1016/j.abd.2020.05.017
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.2020.06.016&domain=pdf
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
https://orcid.org/0000-0003-0401-1885
https://orcid.org/0000-0001-9785-6099
https://orcid.org/0000-0001-5944-7737
mailto:dichiacchiong@gmail.com
https://doi.org/10.1016/j.abd.2020.04.015
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.2020.06.016&domain=pdf
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
https://orcid.org/0000-0001-8125-4122
https://orcid.org/0000-0003-1757-3406
https://orcid.org/0000-0001-7003-5952
mailto:drseemashekhar@gmail.com
https://doi.org/10.1016/j.abd.2020.06.019
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.2020.06.016&domain=pdf
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00068-4/sbref0025
https://orcid.org/0000-0002-0467-6070
https://orcid.org/0000-0003-3758-1390
https://orcid.org/0000-0001-7355-503X
mailto:md_longfuquan@163.com
https://doi.org/10.1016/j.abd.2020.06.020
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.2020.06.016&domain=pdf
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Figure 3  Dermoscopy after removal of crusts, displaying
glomerular vessels.
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Hydroa vacciniforme-like E
lymphoproliferative disorder (HV-LPD)
is an Epstein-Barr virus (EBV)

associated disease™ ™™

Dear Editor,

We present a 12-year-old Hispanic male with a 6-year his-
tory of ‘‘nodules’’ that ulcerated in the face, lower and
upper limbs which left multiple scars. He attended for
20-days of facial edema, associated with a decrease in
visual acuity. The ophthalmologist reported necrosis of the
left eye. During the physical examination he presented
periorbital edema, left frontal vesico-blisters, which left
varioliform scars (Fig. 1). A skin biopsy was performed
with evidence of epidermal necrosis, atypical perivascu-
lar, and perianexial lymphoid infiltrates with angiocentricity.
Immunohistochemistry was compatible with cytotoxic T lym-

* How to cite this article: Ordofez-Parra J, Mejia Cortes M,
Tamayo-Buendia MM, Infante Gomez AM. Hydroa vacciniforme-like
lymphoproliferative disorder (HV-LPD) is an Epstein-Barr virus (EBV)
associated disease. An Bras Dermatol. 2021;96:388-90.

*¥ Study conducted at the Hospital Universitario San Ignacio,
Bogota, Colombia.

phocytes (CD3* CD8* Perforine* CD56-) with a 20% of ki67,
and a positive in situ hybridization for Epstein-Barr virus
(EBER) test (Figs. 2 and 3). A conjunctiva biopsy was per-
formed, with evidence of necrotic tissue, and a positive
polymerase chain reaction for EBV. Viral load for EBV in blood
was positive (197,929 copies/mL). With all of the above, a
diagnosis of HV-LPD was performed. CT scans report cervical
adenopathies and hepatosplenomegaly. Biopsy of cervical
node and bone marrow was negative for malignancy. Proper

Figure 1 (A), Periorbital edema, and erythema with left
frontal vesico-blisters with hemorrhagic content. (B), Multiple
atrophic and some anetodermic scars on the lower limbs.
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