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ditorial
he COVID-19  second  wave:  A  perspective  to be
xplored
s expected by many,  we  are now observing an increase
f COVID-19 cases in many  places where the epidemic first
merged. Among the most affected countries in Europe,
taly, France, United Kingdom, Germany, and Spain experi-
nced an initial outbreak in the number of cases around
arch 2020 followed by a profound decay in the number

f cases after May 2020, peaking again in November 2020.
ussia had its first wave  in the epidemic in May 2020, and
fter a valley in the number of cases, it is experiencing

 new increase in the number of cases in November 2020
https://coronavirus.jhu.edu/data/new-cases]. The new peaks
f COVID-19 confirmed cases are accompanied also by an

ncrease in the number of deaths, suggesting that the new
ave  does not reflect better diagnostic strategies and/or

ncreased resources only. Larger heterogeneous countries like
he United States and Brazil, which globally lead the num-
er of COVID-19 related deaths, seems to experience a mix
etween the still ongoing first wave  and a probably second
ave in certain local geographic regions.

One new feature of this new wave  in the COVID-19 pan-
emic is the affected population age group. According to the
uropean CDC, the mean age of infected individuals and
ospitalization are lower in this second wave  compared to

anuary-May. One can hypothesize that older individuals are
ess exposed at this time and therefore still less affected by
his new epidemic wave.  On the other hand, it is particularly
he fact that in the first wave  of the disease, younger individu-
ls were not found to be symptomatic as they seem to be now,
nd the new situation could be considered unexpected.

SARS-COV-2 has a large spectrum of disease and symp-
oms. It has been recognized that most infections are
symptomatic or oligosymptomatic. The severity of the dis-
ase is in general associated to underline health conditions,
ex, and age. It is also known that although effective, the reg-
lar and neutralizing antibodies may decay fast,1 enabling

osts to be reinfected by the same coronavirus in a short
eriod of time. Although hard to document, reinfection by
ARS-COV-2 may occur, with some anecdotal reports being
ublished. The first confirmed case of SARS-COV-2 reinfec-
tion resulted in a less symptomatic infection in comparison
to the first episode of infection,2 but subsequent reinfection
cases may result in a more  severe second infection.3,4 In
fact, when trying to develop a vaccine for severe acute res-
piratory syndrome and Middle East respiratory syndrome, it
has been detected a phenomenon named antibody-dependent
enhancement, which makes the response to the infection a
more symptomatic disease.5 Therefore, it is conceivable that
the new second wave of COVID-19 infections may represent
many  reinfection cases. The rationale for that would be that
many  younger individuals were infected during the first wave
of the disease being misdiagnosed since the first infection
was asymptomatic or oligosymptomatic. As specific immunity
waned or the virus evolved leading to antigenic drift, these
exposed younger individuals might act as a new susceptible
population to reload the epidemic, being the second infection
more  symptomatic or severe. Immune response to SARS-COV-
2, including antibody production or cellular immune response
is heterogeneous which may make it difficult to use sero-
logic tests for seroprevalence studies. Although the duration of
viral shedding may be higher among asymptomatic individu-
als, up to 40% of asymptomatic individuals will never produce
IgG compared to 12.9% of symptomatic cases.1 The decay of
regular IgG or neutralizing antibodies is fast in both symp-
tomatic and asymptomatic persons.1 It is conceivable that
some infected individuals will not develop protecting immu-
nity or will need multiple infections to develop protection.

This possibility should not be hard to explore. Up to now,
the negative predicted value of serologic tests is low, especially
among asymptomatic individuals who will not produce anti-
bodies in as many  as 40% of the cases.1 The window period
for SARS-COV-2 IgG production is of 6-12 days,6 and IgG will
not last long among asymptomatic patients with a half-life
of approximately 36 days.7 In this sense, should be interest-
ing to test these individuals with acute disease using also

an antibody-based assay since the reexposure to the anti-
gen could boost the past antibody response bringing back an
old and more  mature breath of IgG. Perhaps, the confirma-
tion of past infection could be done by using antibody avidity

https://doi.org/
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tests in the positive samples. Antibody avidity refers to the
strength with which an antibody binds to its related antigen.8

Low-avidity antibody is usually produced during recent infec-
tion, whereas the avidity of an antibody increases over time
with the maturation of the IgG antibody response.9 IgG avidity
assays have been used in the past to differentiate current from
past infections with other viruses.10–12 Such knowledge could
help understanding the current status and predict the future
of this new pandemic.

 e  f  e  r  e  n  c  e  s

1. Long QX, Tang XJ, Shi QL, Li Q, Deng HJ, Yuan J, et al. Clinical
and immunological assessment of asymptomatic SARS-CoV-2
infections. Nat Med. 2020,
http://dx.doi.org/10.1038/s41591-020-0965-6.
Aug;26(8):1200-1204. Epub 2020 Jun 18. PMID: 32555424.

2. To KK, Hung IF, Ip JD, Chu AW, Chan WM, Tam AR, et al.
COVID-19 re-infection by a phylogenetically distinct
SARS-coronavirus-2 strain confirmed by whole genome
sequencing. Clin Infect Dis. 2020,
http://dx.doi.org/10.1093/cid/ciaa1275. Aug 25:ciaa1275. Epub
ahead of print. PMID: 32840608; PMCID: PMC7499500.

3.  Larson D, Brodniak SL, Voegtly LJ, Cer RZ, Glang LA, Malagon
FJ,  et al. A Case of Early Re-infection with SARS-CoV-2
[published online ahead of print, 2020 Sep 19]. Clin Infect Dis.
2020, http://dx.doi.org/10.1093/cid/ciaa1436, ciaa1436.

4.  Tillett RL, Sevinsky JR, Hartley PD, Kerwin H, Crawford N,
Gorzalski A, et al. Genomic evidence for reinfection with
SARS-CoV-2: a case study. Lancet Infect Dis. 2020,
http://dx.doi.org/10.1016/S1473-3099(20)30764-7. Oct 12. Epub
ahead of print. PMCID: PMC7550103.

5. Wen J, Cheng Y, Ling R, Dai Y, Huang B, Huang W,  et al.
Antibody-dependent enhancement of coronavirus. Int J Infect
Dis. 2020;100:483–9,
http://dx.doi.org/10.1016/j.ijid.2020.09.015. Nov, Epub 2020 Sep

11.  PMID: 32920233; PMCID: PMC7483033.

6. Miller TE, Garcia Beltran WF,  Bard AZ, Gogakos T, Anahtar
MN, Astudillo MG, et al. Clinical sensitivity and interpretation
of  PCR and serological COVID-19 diagnostics for patients
0 2 1;2  5(1):101537

presenting to the hospital [published online ahead of print,
2020 Aug 28]. FASEB J. 2020,
http://dx.doi.org/10.1096/fj.202001700RR,
10.1096/fj.202001700RR.

7.  Ibarrondo FJ, Fulcher JA, Goodman-Meza D, Elliott J, Hofmann
C, Hausner MA, et al. Rapid Decay of Anti-SARS-CoV-2
Antibodies in Persons with Mild Covid-19 [published
correction appears in N Engl J Med. 2020 Jul 23;:]. N Engl J Med.
2020;383(11):1085–7, http://dx.doi.org/10.1056/NEJMc2025179.

8. Roitt IM, Brostoff J, Male DK. Immunology, p. 6.1–6.6. London,
United Kingdom: Gower Medical Publishing Ltd.; 1985.

9. Chan PK, Lim PL, Liu EY, Cheung JL, Leung DT, Sung JJ.
Antibody avidity maturation during severe acute respiratory
syndromeassociated coronavirus infection. J Infect Dis.
2005;192:166–9.

0. Blackburn NK, Besselaar TG, Schoub BD, O’Connell KF.
Differentiation of primary cytomegalovirus infection from
reactivation using the urea denaturation test for measuring
antibody avidity. J Med Virol. 1991;33:6–9.

1. Chan KH, Ng MH, Seto WH, Peiris JSM. Epstein-Barr virus
(EBV) DNA in sera of patients with primary EBV infection. J
Clin Microbiol. 2001;39:4152–4.

2. Levett PN, Sonnenberg K, Sidaway F, Shead S, Niedrig M,
Steinhagen K, et al. Use of immunoglobulin G avidity assays
for differentiation of primary from previous infections with
West  Nile virus. J Clin Microbiol. 2005;43:5873–5.

Ricardo Sobhie Diaz a,∗, Tania Regina Constant Vergara b

a Federal University of Sao Paulo, Paulista School of Medicine,
Infectious Diseases Division, SP, Brazil

b Federal University of São Paulo, SP, Brazil

∗ Corresponding author.
E-mail address: rsdiaz@catg.com.br (R.S. Diaz).

Received 9 December 2020
Available online 26 December 2020

1413-8670/© 2020 Sociedade Brasileira de Infectologia.

Published by Elsevier España, S.L.U. This is an open access

article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).

https://doi.org/10.1016/j.bjid.2020.101537

dx.doi.org/10.1038/s41591-020-0965-6
dx.doi.org/10.1093/cid/ciaa1275
dx.doi.org/10.1093/cid/ciaa1436
dx.doi.org/10.1016/S1473-3099(20)30764-7
dx.doi.org/10.1016/j.ijid.2020.09.015
dx.doi.org/10.1096/fj.202001700RR
dx.doi.org/10.1056/NEJMc2025179
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
https://orcid.org/0000-0002-5889-2836
mailto:rsdiaz@catg.com.br
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.bjid.2020.101537

