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Abstract Aiming at disclosing the semiotic method used in the diagnosis of pityriasis versicolor,
the authors go through the history of the creation of Zireli sign, describing the method, its
usefulness and practicality in dermatological clinical practice, whether public or private, and
to give credit to the author of this semiological maneuver, in memoriam.

© 2021 Sociedade Brasileira de Dermatologia. Published by Elsevier Espafa, S.L.U. This is an
open access article under the CC BY license (https://creativecommons.org/licenses/by/4.0/).

Pityriasis versicolor (PV) is a superficial mycosis, usually
chronic and recurrent, caused by yeast species of the genus
Malassezia, which are part of the human skin microbiota.
Dermatologists do not always have access to a specific lab-
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oratory test (direct mycological test) for diagnosis, which is
attained, most of the time, by the highly suggestive clinical
presentation, characterized by hypochromic, hyperchromic,
or erythematous macules, covered by fine, furfuraceous
scaling (floury). There are two semiotic maneuvers that dis-
close this fine scaling that is so characteristic of PV: the
scratch sign, also known as Besnier sign; and the lateral
stretching sign, called Zireli sign. The latter is the better
known among Brazilian dermatologists.'?

PV affects individuals worldwide; however, it is more
common in countries with tropical and subtropical climates,
such as Brazil, where its incidence can reach up to 40% to 50%
of the population in some regions.? Therefore, it was neces-
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Figure 1 Dr. Zireli de Oliveira Valenga, Brazilian dermatolo-
gist who described the Zireli sign for the clinical diagnosis of
pityriasis versicolor.

sary to develop a safe, reliable, and accessible semiological
maneuver in both private clinics and public services, based
on clinical manifestations, especially in cases where other
differential diagnoses must be considered, such as pityriasis
alba, pityriasis rosea, syphilis, and indeterminate leprosy,
among others.

Zireli de Oliveira Valenca, a Brazilian dermatologist, was
born in the municipality of Sao José da Laje, state of
Alagoas, on January 5, 1934, and died at the age of 86,
on December 23, 2020. He graduated from the School of
Medicine of the Universidade Federal de Alagoas in 1960
(Fig. 1). In 1961, he did a two-month internship at A. C.
Camargo Hospital in Sao Paulo and then at Hospital das
Clinicas, Universidade de Sao Paulo, when he met Professor
Sebastiao de Almeida Sampaio, and the friendship between
the two physicians was initiated. In 1962 he became a pro-
fessor at the School of Medicine in Alagoas, having retired
at the age of 70. In 1963 he became the head of the outpa-
tient clinic of Skin Diseases, and later also of the infirmary,
at Santa Casa de Misericordia in Maceio, where he continued
to work until he was 80 years old. In the municipality of Sao
José da Laje, where he was born, he was awarded a tribute
from the local Mayor, who gave his hame to the Basic Health
Unit for the service he provided to the most disadvantaged.

Professor Zireli, who was a born observer and researcher,
personally introduced to Professor Sampaio, at the beginning
of the 1970s, during a Dermatology Meeting held in Maceio,
Alagoas, the result of a research carried out by him in more
than 1,000 patients concerning a maneuver that consisted
in laterally stretching the skin, which was easy to perform

Figure 2

Zireli propaedeutic maneuver in a pityriasis versi-
color lesion on the left shoulder: (A) at rest; (B) after stretching
(Zireli sign), causing furfuraceous scales to detach and making
the lesions evident.

and helped in the clinical diagnosis of PV. Both decided to
present it during a scientific meeting of the specialty, when
the eponym was ‘‘christened’’ by Prof. Sampaio as Zireli
sign, in honor of its creator. This sign was officially pre-
sented for the first time in 1974, at the 11l World Congress of
Tropical Dermatology held in the city of Sao Paulo, as a char-
acteristic semiotic sign that consists of demonstrating the
furfuraceous aspect of the scaling, present in the lesions, by
stretching the skin. around the suspected PV lesion (Fig. 2).
Later, in 1979, during the XXXV Brazilian Congress of Der-
matology and | Brazilian Meeting of Sanitary Dermatology,
held in the municipality of Pocos de Caldas, state of Minas
Gerais, the free topic ‘*‘New maneuver for the diagnosis of
pityriasis versicolor’’ was presented by Prof. Zireli.

The ZiReLi sign was first published in the book Dermatolo-
gia Bdsica, by Sampaio, in its 2™ edition in 1978, but with
the wrong spelling, *‘ZiLeRi’’ (pronounced ZilEri).* Proba-
bly from then on, the eponym was written incorrectly for
years in several articles and chapters of national and for-
eign books.?>~"" A publication by the Ministry of Health in
2002 also contains the incorrect spelling, even though Pro-
fessor Sampaio, a friend of Professor Zireli, is one of the
authors.®

For many years, the origin of the author of this maneuver
has been discussed in academic circles of Brazilian derma-
tology, with most believing it was a ‘‘surname’’ of French
origin due to the fact that the last syllable was the tonic one,
except for those who already knew him, and who started to
spell the eponym correctly.’371213,14-19
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It is noteworthy that within the same article, the Por-
tuguese version has the correct spelling as ‘Zireli sign’,
but in the English language version, it is written Zileri,
which very well characterizes the misnomer in the aca-
demic environment.? Sometimes the same authors who use
the correct spelling in one article change the letters in
others.5’9’13'14'15

Santana et al., in 2013, showed the precision this semio-
logical sign has in the clinical diagnosis of PV by presenting
the statistical evidence of the correlation between the Zireli
sign and the positive direct mycological test for PV using
Porto’s method (using transparent adhesive tape) (p < 0.05).
However, they incorrectly spelled the name of the author of
the reported maneuver.?%°

Foreign books and articles, mostly written in English and
French, rarely mention this semiotic maneuver in the clinical
description of PV, perhaps because it is less frequent in these
areas of the globe (about 0.8% -1.1%) or even due to lack
of knowledge about it."?"-?2 Some mention the scratch sign,
also known as the Besnier sign, which is no longer used today
due to the exposure of the examiner’s nail to the parasitized
scales, as well as the possibility of contamination of the
patient’s injured skin (breakage of the skin barrier) by the
examiner’s nail.>10.17-19

In this article, the authors intend to reinforce the correct
spelling of the Zireli sign and disseminate it beyond Brazilian
borders, as it is a cost-effective method, easy to perform
in daily dermatological practice, as well as to honor this
Brazilian dermatologist who, as a good scientist, left this
legacy to us, creating a simple and safe maneuver, routinely
practiced in dermatological outpatient clinics and offices.

Financial support

None declared.

Authors’ contributions

John Verrinder Veasey: Participation in the design and plan-
ning; collection of data; preparation and writing of the
manuscript; critical review of the literature and of the
manuscript.

Priscila Marques de Macedo: Participation in the design
and planning; collection of data; preparation and writing of
the manuscript; critical review of the literature and of the
manuscript.

José Roberto Amorim: Participation in the design and
planning; collection of data; preparation and writing of
the manuscript; critical review of the literature and of the
manuscript.

Rosane Orofino-Costa: Participation in the design and
planning; collection of data; preparation and writing of
the manuscript; critical review of the literature and of the
manuscript.

Conflicts of interest

None declared.

Acknowledgments

The authors are very grateful for Flavia de Melo Valenca’s
generosity, Dr. Zireli’s daughter, who kindly shared scientific
material and presented us with several stories about her
father’s life.

References

1. Arif T. Acral pityriasis versicolor - A rare clinical presentation.
Our Dermatol Online. 2015;6:196-7.

2. Rios-Yuil JM. Pityriasis Versicolor: Clinical Spectrum and Diag-
nosis. Curr Fungal Infect Rep. 2016;10:121-5.

3. de Morais PM, Cunha MGS, Frota MZM. Clinical aspects of
patients with pityriasis versicolor seen at a referral center for
tropical dermatology in Manaus, Amazonas, Brazil. An Bras Der-
matol. 2010;85:797-803.

4. Sampaio SAP, Castro RM, Rivitti EA. Micoses Superficiais. In:
Sampaio SAP, Castro RM, Rivitti EA, editors. Dermatologia
Basica. Sao Paulo: Artes Médicas Ltda; 1978. p. 251-2.

5. Zaitz C, Ruiz LRB, de Souza VM. Dermatosis associated
with yeasts from Malassezia genus. An Bras Dermatol.
2000;75:129-42.

6. Brasil. Ministério da Saude. Secretaria de Politicas de Saude.
Departamento de Atencdo Basica. Dermatologia na Atencao
Basica/Ministério da Salde, Secretaria de Politicas de Saude.
Brasilia: Ministério da Satde; 2002. p. 75-6.

7. de Oliveira JR, Mazocco VT, Steiner D. Pityriasis Versicolor. An
Bras Dermatol. 2002;77, 000-00.

8. Santana JO, de Azevedo FLA, Campos Filho PC. Pityriasis ver-
sicolor: clinical-epidemiological characterization of patients
in the urban area of Buerarema-BA. An Bras Dermatol.
2013;88:216-21.

9. Zaitz C, Ruiz LRB, Veasey JV, Framil VMS. Micoses Superficiais.
In: Belda B Jr, di Chiacchio N, Criado PR, editors. Tratado de
Dermatologia. Sao Paulo: Atheneu; 2018. p. 1607-22.

10. Vargas VES, Gompertz OF, Sidrim JJ, Jarabran MCD. Pitiriase Ver-
sicolor e Doencas por Malassezia spp. In: Sidrim JJC, Rocha MFG,
editors. Micologia Médica a Luz de Autores Contemporaneos. Rio
de Janeiro: Guanabara Koogan; 2004. p. 112-23.

11. Tomimori J. Micoses Superficiais. In: Silva R, de Castro MCR, edi-
tors. Fundamentos de Dermatologia. Rio de Janeiro: Atheneu;
2010. p. 879-97.

12. Kimmer DO, Kiimmer EM. De Auspitz a Zireli: sinais derma-
tologicos. Maceio: Edicoes Catavento; 2002. p. 164.

13. Framil VMS. Dermatoses Relacionadas as Leveduras do Género
Malassezia. In: Zaitz C, Campbell I, Marques SA, Ruiz LRB, Framil
VMS, editors. Compéndio de Micologia Médica. Rio de Janeiro:
Guanabara Koogan; 2010. p. 259-65.

14. Framil VMS, Melhem MSC, Szeszs MW, Corneta EC, Zaitz C. Pityr-
iasis versicolor circinata: isolation of Malassezia sympodialis -
Case report. An Bras Dermatol. 2010;85:227-8.

15. Framil VMS, Melhem MSC, Szeszs MW, Zaitz C. New aspects in
the clinical course of pityriasis versicolor. An Bras Dermatol.
2011;86:1135-40.

16. Veasey JV, de Avila RB, Miguel BAF, Muramatu LH. White piedra,
black piedra, tinea versicolor and tinea nigra: contribution
to the diagnosis of superficial mycosis. An Bras Dermatol.
2017;92:413-6.

17. Roza MS, Dornellas D, Vieira PV, Frade MAC, Carvalho MTF,
Rodrigues MT. Pityriasis Versicolor and AIDS. An Bras Dermatol.
2003;78:569-77.

18. Lacaz CS, Porto E, Martins JEC, Heins-Vaccari EM, de Melo NT.
Micoses Superficiais. In: Lacaz CS, Porto E, Martins JEC, Heins-
Vaccari EM, de Melo NT, editors. Tratado de Micologia Médica
Lacaz. Sao Paulo: Sarvier; 2009. p. 299-302.

593


http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0035
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0035
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0035
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0035
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0035
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0035
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0035
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0035
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0035
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0035
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0035
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0035
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0035
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0035
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0035
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0035
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0035
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0035
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0045
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0045
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0045
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0045
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0045
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0045
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0045
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0045
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0045
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0045
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0045
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0045
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0045
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0045
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0045
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0045
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0045
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0045
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0045
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0045
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0045
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0045
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0045
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0045
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0045
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0045
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0045
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0045
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0045
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0045
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0045
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0045
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0045
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0045
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0045
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0045
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0045
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0045
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0045
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0050
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0055
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0055
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0055
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0055
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0055
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0055
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0055
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0055
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0055
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0055
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0055
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0055
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0055
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0055
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0055
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0055
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0055
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0055
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0055
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0055
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0055
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0055
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0055
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0055
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0055
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0055
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0055
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0060
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0060
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0060
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0060
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0060
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0060
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0060
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0060
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0060
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0060
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0060
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0060
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0060
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0060
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0060
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0060
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0060
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0060
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0060
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0060
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0065
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0065
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0065
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0065
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0065
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0065
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0065
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0065
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0065
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0065
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0065
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0065
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0065
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0065
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0065
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0065
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0065
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0065
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0065
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0065
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0065
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0065
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0065
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0065
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0065
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0065
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0065
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0065
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0065
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0065
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0065
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0065
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0065
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0065
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0065
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0065
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0065
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0065
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0065
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0065
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0065
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0065
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0065
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0065
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0075
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0075
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0075
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0075
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0075
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0075
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0075
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0075
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0075
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0075
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0075
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0075
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0075
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0075
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0075
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0075
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0075
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0075
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0075
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0075
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0075
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0075
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0075
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0075
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0075
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0075
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0075
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0075
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0075
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0075
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0075
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0075
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0075
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0080
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0080
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0080
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0080
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0080
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0080
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0080
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0080
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0080
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0080
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0080
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0080
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0080
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0080
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0080
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0080
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0080
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0080
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0080
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0080
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0080
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0080
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0080
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0080
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0080
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0080
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0080
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0085
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0085
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0085
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0085
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0085
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0085
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0085
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0085
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0085
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0085
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0085
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0085
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0085
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0085
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0085
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0085
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0085
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0085
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0085
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0085
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0085
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0085
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0085
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0085
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0085
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0085
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0085
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0085
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0085
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0085
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0085
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0085
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0085
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0085
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0085
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0085
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0085
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0090
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0090
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0090
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0090
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0090
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0090
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0090
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0090
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0090
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0090
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0090
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0090
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0090
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0090
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0090
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0090
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0090
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0090
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0090
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0090
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0090
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0090
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0090
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0090
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0090
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0090
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0090
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0090
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0090
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0090
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0090
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0090
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0095

J.V. Veasey, P. Marques, J.R. Amorim et al.

19. Schechtman RC, Azulay DR, Azulay RD. Micoses Superfici- 21. Borelli D, Jacobs PH, Nall L. Tinea versicolor: epidemiologic,
ais. In: Azulay RD, Azulay DR, Azulay-Abulafia L, editors. clinical, and therapeutic aspects. J Am Acad Dermatol. 1991;25
Dermatologia. Rio de Janeiro: Guanabara Koogan; 2013. 2 Pt 1:300-5.

p. 492-507. 22. Hay RJ, Ashbee HR. Mycology. In: Burns T, Breathnach SM, Cox N,

20. Porto JA. The use of cellophane tape in the diagnosis of Tinea Griffiths C, editors. Rook’s Textbook of Dermatology. UK: Wiley-
Versicolor. J Invest Derm. 1953;21:229-31. Blackwell; 2010, 36-10.

594


http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0100
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0100
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0100
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0100
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0100
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0100
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0100
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0100
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0100
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0100
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0100
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0100
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0100
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0100
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0100
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0100
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0100
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0100
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0100
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0100
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0100
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0100
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0100
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0100
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0100
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0100
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0100
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0100
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0100
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0100
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0100
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0105
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0105
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0105
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0105
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0105
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0105
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0105
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0105
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0105
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0105
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0105
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0105
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0105
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0105
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0105
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0105
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0105
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0105
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0105
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0105
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0105
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0105
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0105
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0105
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0105
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0110
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0110
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0110
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0110
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0110
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0110
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0110
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0110
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0110
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0110
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0110
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0110
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0110
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0110
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0110
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0110
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0110
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0110
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0110
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0110
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0110
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0110
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0110
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0110
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0110
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0110
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0115
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0115
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0115
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0115
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0115
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0115
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0115
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0115
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0115
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0115
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0115
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0115
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0115
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0115
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0115
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0115
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0115
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0115
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0115
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0115
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0115
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0115
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0115
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0115
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0115
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0115
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0115
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0115
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0115
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0115
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0115
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0115
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0115
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0115
http://refhub.elsevier.com/S0365-0596(21)00150-1/sbref0115

	The correct nomenclature of Zirelí sign in the propaedeutics of pityriasis versicolor (in memoriam)
	Financial support
	Authors' contributions
	Conflicts of interest
	Acknowledgments
	References


