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Assessment of  compliance with the
smoking ban in children’s
playgrounds in Portugal: a case study

The  smoking  behavior  of  friends,  peers  and  family  members
is  an  important  predictor  of  tobacco use  by  adolescents.1

Concomitantly,  it is  widely  acknowledged  that  tobacco con-
sumption  by  parents  is  a  risk  factor  for childrenś  later
smoking  behavior.  In Portugal,  Law  no. 63/2017  entered
into  force  on January  1st  2018  and extended  the smok-
ing ban  to outdoor  locations  attended  by children  (e.g.,
children’s  playgrounds).2 This  law  is  relevant  not  only to
protect  children  from  secondhand  smoke  exposure,  but
also  to  decrease  tobacco  normalization.  This  study  aimed
to  describe  tobacco-related  variables  (e.g.,  persons  smok-
ing,  smell  of  tobacco  smoke,  cigarette  butts)  in  children’s
playgrounds  before and  after the  implementation  of this
new  Law,  considering  the  socioeconomic  status  (SES) of  the
neighborhood  surrounding  the  playground.

An  observational  study was  developed  in  children’s  play-
grounds  in  the  municipality  of Braga  (Portugal),  between
May  and  June  2017  (before  the  law  entered  into  force),  fol-
lowed  by  two  follow-ups  carried  out in the same  months
in  2018  and  2019 (after  the law  entered  into  force).  This
study  followed  the methodology  of the  TackSHS  Project
Consortium,  whose  aims  included  the  assessment  of  SHS
exposure  in  children’s  playgrounds  in  European  countries.3,4

A  convenience  sample  of  20  playgrounds  was  assembled.
Playgrounds  were  selected  according  to  the neighborhoods’
SES:  9 were  located  in the  most  deprived  urban  areas  (low
SES)  and  11  located  in  the  most  affluent  ones  (high  SES).
Neighborhood  SES  was  established  based  on  a deprivation

index  for Portugal.5 The  number  of  playgrounds  observed
varied  in each  year  due  to  temporary  closures  for  main-
tenance.  Playgrounds  were  observed  in similar  weather
conditions  and  each playground  was  observed  for  a  period
of  30  min.  The  inclusion  criterion  was  that  a  minimum  of
five  people,  including  children,  were  inside  the playground
at  the  beginning  of  the observation,  regardless  of  the  time
or  day  of  the week.  Most  playgrounds  were  observed  during
weekends  (41  out  of 57)  and  in the  afternoon  (51  out  of 57).
On average  each  playground  had  a total  of  9.77  (SD  =  5.60)
people  inside,  of  which  5.55  (SD  = 4.73)  were  children.

The  researchers  recorded  the data  on  a  grid  devel-
oped  based  on  the variables  collected  on  the TackSHS
project4:  existence  of  persons  smoking  (cigarettes  and  e-
cigarettes/heated  tobacco  products)  inside  and  around  the
playground  (<1  meter);  presence  of  the smell  of  tobacco
smoke;  presence  of non-smoking  signs;  and  existence  of
cigarette  butts  on  the  floor  inside  and  outside  the play-
ground.

The  associations  between  tobacco-related  variables  and
the  year  of the observations  or  the neighborhoods’  SES  were
calculated  using a Chi-squared  test  for  the categorial  varia-
bles  (Fisher’s  Exact  test  when the expected  count  in cells
was  lower  than  five).  The  median  differences  were  com-
pared  through  a  Kruskall---Wallis  or  Mann---Whitney  Test, as
appropriate.  All  analyses  were performed  with  the  IBM  Sta-
tistical  Package  for  the  Social Sciences  (SPSS)  Statistics  for
Windows,  version  26.0,  Armonk,  NY,  USA.

The  main  results  are  presented  in Table  1.  There  was
a  statistically  significant  decrease  in the number  of  play-
grounds  with  cigarette  butts  outside,  reducing  from  20  in
2017  to 15  in  2018  (p  = 0.028).  However,  in  2019  this  number
increased  to  19  playgrounds.  In  2017,  almost  all  the play-

373

https://doi.org/
http://www.journalpulmonology.org
http://crossmark.crossref.org/dialog/?doi=10.1016/j.pulmoe.2020.12.011&domain=pdf
dx.doi.org/10.1186/s13613-020-00675-7
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
mailto:omoerer@med.uni-goettingen.de
https://doi.org/10.1016/j.pulmoe.2020.12.011
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.pulmoe.2021.03.007&domain=pdf
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
mailto:herve.mal@bch.aphp.fr
https://doi.org/10.1016/j.pulmoe.2021.03.007
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.pulmoe.2020.10.001&domain=pdf
dx.doi.org/10.1016/j.rmed.2020.105980
dx.doi.org/10.1016/j.chest.2020.04.003
dx.doi.org/10.2214/AJR.20.23012
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
dx.doi.org/10.1148/radiol.2020200343
dx.doi.org/10.2214/AJR.20.22976
dx.doi.org/10.1080/22221751.2020.1772678
mailto:andrea.vianello@aopd.veneto.it
https://doi.org/10.1016/j.pulmoe.2020.10.001
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.pulmoe.2020.10.010&domain=pdf
https://doi.org/10.1016/j.pulmoe.2020.10.010
https://doi.org/10.1016/j.pulmoe.2020.10.010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
mailto:piciucchi.sara@gmail.com
https://doi.org/10.1016/j.pulmoe.2020.10.010
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.pulmoe.2020.07.006&domain=pdf
dx.doi.org/10.1016/S0140-6736(16)00576-6
dx.doi.org/10.1159/000029538
dx.doi.org/10.1097/MD.0000000000011397
dx.doi.org/10.1056/NEJMra1603471
dx.doi.org/10.1016/j.mayocp.2018.04.007
dx.doi.org/10.1378/chest.122.1.92
dx.doi.org/10.3109/21678421.2012.746989
mailto:maria.gsgj@gmail.com
https://doi.org/10.1016/j.pulmoe.2020.07.006
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.pulmoe.2020.12.002&domain=pdf
https://doi.org/10.1016/j.pulmoe.2020.12.002
https://doi.org/10.1016/j.pulmoe.2020.12.002
dx.doi.org/10.1183/13993003.00261-2019
dx.doi.org/10.1183/13993003.00261-2019
dx.doi.org/10.1016/j.pulmoe.2019.02.008
dx.doi.org/10.1016/j.pulmoe.2019.02.008
dx.doi.org/10.1016/j.pulmoe.2019.05.007
dx.doi.org/10.1007/s11325-018-1640-8
dx.doi.org/10.1016/j.pulmoe.2019.11.006
dx.doi.org/10.1016/j.pulmoe.2019.11.006
dx.doi.org/10.5664/jcsm.4046
dx.doi.org/10.1007/s00455-015-9606-5
mailto:maxsarmet@gmail.com
https://doi.org/10.1016/j.pulmoe.2020.12.002
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.pulmoe.2020.09.002&domain=pdf
dx.doi.org/10.1164/arrd.1977.115.6.997
dx.doi.org/10.1097/RTI.0b013e31805ba3ae
dx.doi.org/10.1007/s12026-016-8852-4
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
dx.doi.org/10.2169/internalmedicine.33.689
dx.doi.org/10.2169/internalmedicine.33.689
dx.doi.org/10.1136/bcr-2013-010233
dx.doi.org/10.1002/1097-0142(197907)44:1<215::aid-cncr2820440135>3.0.co;2-g
dx.doi.org/10.1002/1097-0142(197907)44:1<215::aid-cncr2820440135>3.0.co;2-g
dx.doi.org/10.1378/chest.120.3.1027
mailto:6979@hstviseu.min-saude.pt
https://doi.org/10.1016/j.pulmoe.2020.09.002
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.pulmoe.2021.01.010&domain=pdf
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
mailto:wangcr@mail.ncku.edu.tw
https://doi.org/10.1016/j.pulmoe.2021.01.010
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.pulmoe.2020.07.005&domain=pdf
http://dx.doi.org/10.1016/j.pulmoe.2020.07.005
http://dx.doi.org/10.1016/j.pulmoe.2020.07.005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0040
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0045
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0050
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0055
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0060
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0060
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0060
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0060
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0060
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0060
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0060
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0060
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0060
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0060
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0060
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0060
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0060
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0060
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0060
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0060
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0060
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0060
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0060
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0060
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0060
mailto:amarques@ua.pt
https://doi.org/10.1016/j.pulmoe.2020.07.005
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.pulmoe.2021.02.005&domain=pdf
dx.doi.org/10.1183/13993003.00079-2018
dx.doi.org/10.1016/S0140-6736(12)61728-0
dx.doi.org/10.1002/14651858.CD003793.pub3
dx.doi.org/10.1001/jama.2020.4437
dx.doi.org/10.1177/1479972310393756
dx.doi.org/10.1177/1479972310393756
dx.doi.org/10.1183/13993003.00350-2015
dx.doi.org/10.1183/13993003.00350-2015
dx.doi.org/10.1186/1471-2466-12-26
dx.doi.org/10.1093/ptj/pzaa217
dx.doi.org/10.1016/j.urology.2007.11.100
dx.doi.org/10.1016/j.urology.2007.11.100
dx.doi.org/10.1164/ajrccm.155.2.9032194
dx.doi.org/10.1111/j.1365-2702.2010.03660.x
dx.doi.org/10.1111/j.1365-2702.2010.03660.x
dx.doi.org/10.1016/j.math.2008.01.003
dx.doi.org/10.1016/j.math.2008.01.003
mailto:lena-bocquet@hotmail.fr
mailto:kine@adir-hautenormandie.com
mailto:p.smondack@adir-hautenormandie.com
mailto:gprieur.kine@gmail.com
mailto:yann.combret@gmail.com
mailto:association@adir-hautenormandie.com
mailto:antoine.cuvelier@chu-rouen.fr
mailto:fairuz.boujibar@chu-rouen.fr
mailto:medrinal.clement.mk@gmail.com
mailto:bonnevie.tristan@hotmail.fr
https://doi.org/10.1016/j.pulmoe.2021.02.005
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.pulmoe.2020.12.007&domain=pdf
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0005
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0010
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0015
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0020
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0025
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0030
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
http://refhub.elsevier.com/S2531-0437(21)00003-9/sbref0035
mailto:estevao@med.up.pt
https://doi.org/10.1016/j.pulmoe.2020.12.007
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.pulmoe.2020.12.009&domain=pdf


LETTER  TO  THE  EDITOR

Table  1  Tobacco-related  variables  in children’s  playgrounds  in  the  municipality  of  Braga,  Portugal,  by  year.

Variables  2017  2018  2019  p-value*
N  = 20a N = 18a N  =  19a

n (%)
Smell  of  smoke  3  (15.0)  1 (5.6)  1 (5.6)  0.603c

Smoking  sign  0  (0.0)  0 (0.0)  0 (0.0)  n.a.
Smoking inside  2  (10.0)  0 (0.0)  1 (5.3)  0.643c

Smoking  outsideb 3  (15.0)  0 (0.0)  2 (10.0)  0.310c

e-cigarette/heated  tobacco  users  0  (0.0)  0 (0.0)  0 (0.0)  n.a.
Butts inside  19  (95.0)  17  (94.4)  15  (78.9)  0.298c

Butts  outsideb 20  (100.0) 15  (83.3) 19  (100.0) 0.028c

Median  (P25-P75)
Butts  inside,  number 14.00  (4.00---20.00) 5.00  (3.00---12.75) 5.00  (1.00---9.00) 0.083d

Butts  outside,  number  20.00  (12.50---20.00)  20.00  (6.50-20.00)  20.00  (12.00---20.00)  0.701d

Note: SD, standard deviation; n.a., not applicable.
a The number of  playgrounds observed varied in each year due to temporary closure for works of  some of  them.
b Just around the playground area at a maximum distance of 1 meter.
c Fisher’s Exact Test.
d Kruskal---Wallis Test.
* p < 0.05.

Table  2  Tobacco-related  variables  in children’s  playgrounds  in  the  municipality  of  Braga,  Portugal,  according  to  SES.

N  Smell  of
smoke

Smoking
inside

Smoking
outside

Butts
inside

Butts
outside

Number  butts  inside  Number  butts  outside

n (%) Median  (P25-P75)

SES
High  32  4  (12.5)  1  (3.1)  1  (7.0)  28  (87.5)  29  (90.6)  5.00  (5.00−10.50)  20.00  (9.75−20.00)
Low 25  1  (4.0)  2  (8.0)  0  23  (92.0)  25  (100.0)  11.00  (3.50−19.50)  20.00(16.50−20.00)

p-value 0.372a 0.576a 0.123a 0.686a 0.248a 0.067b 0.177b

Note: SES, socioeconomic status.
a Fisher’s Exact Test.
b Mann---Whitney Test.

grounds  had  cigarette  butts  inside  (19/20).  Although  not
statistically  significant,  this  number  reduced  to  15/20 play-
grounds  in 2019,  and  the median  number  of  butts  inside  the
playground  reduced  from  14.00  (P25-P75:  4.00−20.00)  to
5.00  (P25-P75:  1.00−9.00). None  of  the  playgrounds  pre-
sented  non-smoking  signs and  e-cigarette  users  were  never
observed.

No  statistically  significant  differences  were  found  in
the  tobacco-related  variables  according  to  the play-
groundsńeighbourhood  SES  (Table  2).  Notwithstanding,  the
presence  and  the  number  of  cigarette  butts  within  the play-
grounds  were  higher  in deprived  neighbourhoods.

This  was the first study  developed  in  Portugal  collect-
ing  tobacco-related  variables  in  children’s  playgrounds  and
analyzing  its  change  over  a two-year  period  during  the
enforcement  of a new smoking  ban  law.  This  study  showed
that  there  is  evidence  of  smoking  in  playgrounds  in the
municipality  of  Braga,  which  indicates  that  children  con-
tinue  to  be  exposed  to  smoking  behavior  and secondhand
smoking  in  these  places.  Although  some  reduction  was  found
in  the  number  of butts  outside  the playgrounds,  this  study
revealed  a generalized  non-compliance  with  the  smoking

ban,  shown  in  the number  of  butts  found  both  inside  and
outside  the playgrounds,  as  well  as  in  the total  absence  of
signs  informing  about  the smoking  prohibition.

The  low number  of  cases  in  our  sample  may  have  hindered
the  statistical  power  needed  to  find  statistically  significant
results,  being  relevant  the  development  of studies  with
larger  samples  and  in  different  regions  of  the country.

In  summary,  better enforcement  of  the  new  law  is
required.  Town  Halls  should  take  the necessary  actions  to
promote  health  education  in communities  and protect  chil-
dren  from  the exposure  to  smoking  behavior.
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Screening of inhalation technique
and  treatment adherence in asthma,
COPD  and ACO patients

Inhaled  medication  is  essential  for  the treatment  of  chronic
lung  disease.1---3 Inhaler  misuse  is  quite  common,  and it
reduces  medication  effectiveness.4 This  problem  leads  to
poor  clinical  outcomes.

The  aim  of  this  study  was  to  assess  the inhalation
technique  of patients  with  asthma,  chronic  obstructive  pul-
monary  disease  (COPD)  and asthma/COPD  overlap  (ACO),
and  to  evaluate  the impact  of  constant  technique  learning
in  every  appointment.

A  quasi-experimental  study  was  conducted  in the out-
patient  Pulmonary  clinic  of  Faro Hospital,  from  September
2017  to  September  2018.  Patients  with  asthma,  COPD  and
ACO,  who  were  already  on  inhaled  therapy,  were  included
along  the  first  six  months  of  the study.  A questionnaire
was  designed  to  evaluate  patients’  demographic  and  clinical
data,  pulmonary  function  and inhalation  technique  (using
pre-defined  checklists).  These  questionnaires  were  filled  in
at  three  stages:  at  baseline,  one  month  later  and after  six
months.  When  errors  were detected  the  correct  technique
was  explained  verbally  by  a  physician  following  each assess-
ment and  a visual  explanation  also  given.

Ninety-seven  patients  were  included:  41.2%  had  asthma,
41.2%  COPD  and 17.5%  had  ACO.  Table  1 describes  patients’
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