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after the initial consultation. This raises questions about the
pertinence of some of the referrals.

Some studies suggest that a combination of peer revi-
sion, the use of structured protocols and feedback from the
specialist could be effective in reducing the referral ratio.*
Strategies aimed at changing referral behaviour by GPs may
be effective both in reducing these, and improving the char-
acteristics of the referrals.?

In our unit the existing referral system does not allow
requests for additional information about the referred
patient and so there are no refusals based on lack of
clinical data. Nevertheless it is important to reflect that
referral procedures which are properly informative and
directed, may lead to the improved screening of submit-
ted requests, optimising existing hospital resources. Taking
this into account, models or protocols to this effect may be
useful, facilitating the process, and providing an interac-
tion with the requester in order to improve a good referral
assessment, minimising the lack of essential information,
and enriching our patient safety.

The purpose of protocols is to obtain all necessary infor-
mation based on ‘‘obligatory items’’ for each parameter
so that urgency of the requests is better stratified, time to
precise diagnose improved and more appropriate treatment
achieved. This will contribute to a safer and faster patient
approach.

Therefore, this strategy appears to be something which
needs to be developed and implemented, with a subsequent
evaluation of its effect and safety, in order to estimate the
impact of the measures taken for all the elements involved.
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Bronchiolitis, asthma and pneumonia are leading causes
of hospital admission for acute illness in pediatric
population, ranking among the top 10 of inpatient costs.?™*

Level of hospital care, both clinical and nonclinical proce-
dures and length of hospital stay (LoS), represent targets for
resource use optimization.’

The identification of trends through administrative data
sources provides relevant information to understand the epi-
demiology related to disease burden and interventions, and
to optimize resources use and standards of care.>%’

We aimed at analyzing central administrative data of
acute pediatric hospitalization trends in Portugal for bron-
chiolitis, pneumonia and asthma, both as primary or sec-
ondary diagnosis, over the decade that preceded the publi-
cation and implementation of national guidelines for these
diseases and the introduction of pneumococcal vaccines.

We collected administrative data (January
2002-December 2012) from the Diagnosis-Related Group
database of the Portuguese Central Health System Adminis-
tration (ACSS) as age-restricted codes from the International


https://doi.org/
http://www.journalpulmonology.org
http://crossmark.crossref.org/dialog/?doi=10.1016/j.pulmoe.2018.12.003&domain=pdf
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0075
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0075
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0075
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0075
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0075
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0075
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0075
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0075
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0075
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0075
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0075
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0075
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0075
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0075
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0075
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0075
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0075
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0075
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0075
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0075
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0075
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0075
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0075
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0075
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0075
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0075
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0075
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0075
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0075
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0075
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0075
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0075
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0080
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0080
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0080
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0080
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0080
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0080
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0080
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0080
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0080
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0080
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0080
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0080
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0080
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0080
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0080
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0080
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0080
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0080
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0080
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0080
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0080
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0080
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0080
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0080
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0080
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0080
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0080
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0080
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0080
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0080
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0080
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0080
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0080
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0080
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0080
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0080
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0080
mailto:u011356@chsj.min-saude.pt
https://doi.org/10.1016/j.pulmoe.2018.12.003
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.2019.01.002&domain=pdf
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
mailto:paulaines.gpedro@gmail.com
https://doi.org/10.1016/j.pulmoe.2019.01.002
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.2019.01.004&domain=pdf
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0055
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0060
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0065
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0070
mailto:joao.mss88@gmail.com
https://doi.org/10.1016/j.pulmoe.2019.01.004
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.2018.12.007&domain=pdf
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0040
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0045
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
http://refhub.elsevier.com/S2531-0437(19)30001-7/sbref0050
mailto:bgframos@gmail.com
https://doi.org/10.1016/j.pulmoe.2018.12.007
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.2018.12.004&domain=pdf

LETTERS TO THE EDITOR

123

Classification of Diseases, Ninth Revision, Clinical Modifica-
tion (ICD-9-CM) for hospital admissions in mainland Portugal
(bronchiolitis codes 466.1, age range 0-23 months; asthma
codes 493 and pneumonia codes 480-486). For asthma and
pneumonia, children 0 to 17 years old were eligible and
data analyzed as 0-23 months and 2-17 years of age.

Hospital resource’s use was evaluated by mean LoS,
severity-related procedures [non-invasive (NIV) or invasive
ventilation (IV) use] and inhospital mortality. Portuguese
National Institute of Statistics data from 2001 and 2011 Cen-
sus was used to estimate the yearly hospitalization rate for
each diagnosis/ 100,000 inhabitants, adjusted for age range
(Fig. 1).

Analysis was performed based on the primary discharge
diagnosis for each condition. Descriptive analysis of demog-
raphy was performed. Trends in bronchiolitis, asthma or
pneumonia, and yearly and health administrative regions
admissions were assessed by bivariate analysis and linear
regression (using time as independent variable). Due to per-
sonal data protection, and because of low numbers per age
group, some data on mortality was not disclosed. IBM® SPSS
Statistics v24.0 or Microsoft® Excel v15.39 were used con-
sidering a significance level of 5%.

During the 11-year study period 117,857 admissions
occurred due to these three-respiratory diagnoses: bron-
chiolitis (n=52,601), asthma (n=15,315) and pneumonia
(n=48,143), representing a mean (SD) of 4732 (357.8)
patient admissions/year for bronchiolitis, 1330 (189) for
asthma and 4494 (644.1) for pneumonia, as primary diag-
nosis.

Mean (SD) annual frequency hospitalization was 2448.2
(186.3), 73.1 (9.1) and 243.6 (30.0) for 100,000 children for
bronchiolitis, asthma and pneumonia, respectively.

Global hospital admission rate for bronchiolitis showed
a small nonsignificant increase in all health administra-
tive regions (r'=22.47, p=0.223), except for the Center
(r=—0.669, p=0.024), whereas for asthma a nonsignificant
small decrease (r'=—0.535, p=0.09) occurred, despite a
non-statistical significant increase trend in North region and
Algarve.

For pneumonia, a statistically significant decrease in
global pneumonia hospitalization rate (r' = —7.76, p=0.007)
was perceived, maintained on age groups (r'=-0.881,

Year

Figure 1.

p=0.0in 0-23 months; r'=—0.515, p=0.105 in 0-17 years),
although in Alentejo and Algarve a non-statistical significant
increase trend was observed.

Demographic features and patterns of regional distribu-
tion are summarized in Table 1.

A slight predominance of male sex is shown and the first
2 years of age represent 61.3% of all admissions (all cases
of bronchiolitis, 15.9% and 37.0% of cases for asthma and
pneumonia).

LoS trend analysis revealed a statistically significant
decrease for the three conditions (p=0.000 for bronchioli-
tis and asthma and p=0.001 for pneumonia), with mean
(SD) LoS of 5.4 (0.17), 3.1 (0.18) and 5.9 (0.45) days for
bronchiolitis, asthma and pneumonia respectively.

Hospital readmissions were only available for asthma and
pneumonia during 2011 and 2012, which were 8.2% and 8.9%
and 8.2% and 9.4% respectively.

For asthma, mechanical ventilation was documented in
162 patients [NIV in 68 and IV in 94] representing 0.44%
and 0.61% of asthma hospital admissions and mean (SD) LoS
for mechanical ventilated patients was 8.0 (5.92) and 19.4
(6.87) days, for NIV and IV. For pneumonia, mechanical ven-
tilation was reported in 3162 patients, [NIV in 1213 and IV
in 1949 patients] representing 2.52% and 4.05% of pneumo-
nia hospital admissions, and a mean (SD) LoS for mechanical
ventilated patients of 31.1 (7.29) and 44.6 (7.27) days, for
NIV and IV patients.

Complete data on mortality was not disclosed due to con-
fidentially, but 11 deaths were reported for bronchiolitis,
dispersed throughout the study period and between regions;
no inhospital mortality for acute asthma was disclosed and
for pneumonia a mortality rate of 0.48% was registered.

In conclusion, a significant hospital admission rate
decline for pneumonia was noticed, probably following the
introduction of anti-pneumococcal vaccines as reported
here for the first time from administrative data in Portugal
in the pediatric age group, which parallels internationally
reported data.® Asthma admissions slightly decreased over
the period analyzed, which was already reported by San-
tos N et al. for an almost similar period,’ both globally and
under 2 years of age. We recognize that there is clinical
overlapping between the three entities studied particularly
in children under 2 years-old.? Our results are comparable

Health administrative region

Bronchiolitis- (white), Asthma- (gray) and Pneumonia- (black) related pediatric hospitalizations in Portugal, 2002-2012.

(a) Mean number of admissions per 100,000 inhabitants aged 0-24 months for bronchiolitis and aged 0-17 years for asthma and
pneumonia; (b) mean number of admissions per 100,000 inhabitants in the five health administrative regions in Portugal.
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Table 1 Demographic characteristics of study population, number and regional distribution of cases, length of stay (LoS),
mechanical ventilation and in-patient mortality in bronchiolitis, asthma and pneumonia, 2002-2012.
Primary diagnosis: Bronchiolitis Asthma Pneumonia
ICD-9-CM 466.1 493 480-486
Hospital admissions, n
Primary diagnosis 52,6012 15,315 48,143
Age distribution, n (%)
0-23 months 52,058 2437 17,707
2-17 years N/A 12,8582 30,1472
Sex distribution, n (%)
Male 31,433 (59.7) 9278 (60.6) 26,227 (54.8)
Geographic health
region distribution, n (%)
North 19,588 (37.6) 4392 (28.7) 17,275 (35.9)
Center 10,317 (19.8) 4171 (27.3) 9939 (20.6)
Lisbon area 19,003 (36.5) 5798 (37.9) 17,848 (37.1)
Alentejo 1376 (2.6) 271 (1.8) 1409 (2.9)
Algarve 1819 (3.5) 669 (4.4) 1672 (3.5)
Hospital admissions/age
range/ 100,000
inhabitants, mean (SD)
0-23 months 2448.2 (186.3) 111.9 (27.3) 834.6 (109.1)
2-17 years N/A 70.1 (8.5) 166.1 (24.3)
LoS days, mean (SD)
North 5.6 (0.3) 3.1 (0.2) 5.4 (0.9)
Center 4.7 (0.2) 2.9 (0.4) 5.7 (0.2)
Lisbon region 5.5 (0.3) 3.3 (0.2) 6.4 (0.6)
Alentejo 4.9 (0.6) 3.0 (0.9) 5.5 (0.6)
Algarve 4.5 (0.67) 3.1 (0.4) 5.4 (0.9)
Mechanical ventilation: patients, n /LoS days, mean (SD)
NIV DNA 68/8.0 (5.9) 1213/31.1 (7.3)
v DNA 94/19.4 (6.9) 1949/44.6 (7.3)
In-patient mortality, n (%) 11 (0.02) 0 234 (0.48)

DNA: data not available; LoS: length of stay; n: total number; N/A: not applicable based on disease definition; NIV: non-invasive

ventilation; IV: invasive ventilation; SD: standard deviation.

@ For a few cases age/health region is not disclosed for reasons related to individual data protection required by the Portuguese law.

with those reported in another audit where around 1/3 of
pediatric asthma hospitalizations occurred in children under
2 years of age."”

A slight increase in hospital admission rate for bronchioli-
tis was noticed. A recently published study showed similar
results.”” Although data on readmissions and ventilation was
not available in our study, Mendes-da-Silva et al showed
an increase in mechanical ventilation mostly because of
NIV use not explained by severity."" Children under 2-years
of age represented the highest burden for all the acute
diseases in analysis, including asthma and pneumonia [inci-
dence increase 1,6 and 5-fold].

For all diseases and age groups, male sex predominates.
In all groups, a decrease in LoS was noticed, but the use
of mechanical ventilation increased. As such, our data pro-
vide a benchmark, which may contribute to optimize health
resources.
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