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ABSTRACT

Introduction The remarkable improvement in the long-
term prognosis of extremely premature infants has led to
an increase in the number of cases of bronchopulmonary
dysplasia (BPD). BPD affects pulmonary function and
developmental outcomes, resulting in high chronic health
burdens for infants and their families over the years.
Therefore, identifying its risk factors in the early period
of life and exploring better prophylactics and treatment
strategies are important.

The objectives of our scoping review are to screen
available evidence, identify perinatal risk factors involved
in the development and severity of BPD and devise a novel
disease classification system that can predict long-term
prognosis.

Methods and analysis Eligibility criteria are as follows:
articles published from 2002 to 2021; studies conducted in
developed countries; articles written in English (PubMed)
or Japanese (Ichushi); randomised controlled trials,
prospective/retrospective cohort studies or case-control
studies; extremely premature infants born before 28
weeks of gestational age; and articles in which endpoint
was severe BPD as classified by the National Institute of
Child Health and Human Development.

We will screen the titles and abstracts of studies identified
by independent reviewers using the population-concept-
context framework. After a full-text review and data
charting, we will provide the perinatal risk factors for
severe BPD along with the risk ratio or odds ratio, 95%
confidence interval and p values.

Ethics and dissemination Institutional review board
approval is not required due to the nature of the study.
The results of this review will be disseminated through
peer-reviewed publications and presentations at relevant
conferences.

Protocol V.1, 22 September 2021

Trial registration number UMIN000045529.

INTRODUCTION

Rationale

Bronchopulmonary dysplasia (BPD) is one
of the most important chronic morbidities
associated with prematurity.' > BPD requires
prolonged respiratory support and is a cause
of airway hypersensitivity’ and obstructive
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Strengths and limitations of this study

= The present scoping review includes Japanese liter-
ature that has contributed significantly in improving
our understanding of the pathophysiology of bron-
chopulmonary dysplasia, which are not yet known
to most neonatologists worldwide.

= This review will follow the Preferred Reporting
ltems for Systematic Reviews and Meta-analyses
extension for scoping reviews, ensuring transparent
process.

= Stakeholders and experts will be consulted through-
out the review process.

= A quality assessment of the articles included in the
scoping review will not be performed as it is outside
of the framework of this scoping review.

pulmonary disease.* This leads to an increased
incidence of rehospitalisation,5 neurode-
velopmental impairment® and pulmonary
hypertension.” These events result in high
chronic health burdens for infants and their
families over the years.® Due to significant
improvement in the long-term prognosis of
extremely premature infants,'’ there is now
an increase in BPD cases. Identifying the risk
factors for BPD in these premature infants
and exploring better prophylactics and
treatment strategies is important to prevent
deterioration of health and to avoid serious
sequelae.

Since BPD affects not only pulmonary func-
tion but also developmental outcomes, a clas-
sification that can predictlong-term prognosis
is required. The BPD classification, proposed
by the National Institute of Child Health and
Human Development (NICHD) in 2001,"
which is based on clinical symptoms and treat-
ment, has been widely used. However, the
association between severity classified by the
NICHD classification and infants’ long-term
prognosis has not been well determined,'
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partly because the NICHD classification is consensus
based. In Japan, a BPD classification based on aetiology
and chest X-ray appearance was established in 1992."
An association between the Japanese classification and
the long-term outcome has been reported,'* although to
date, it has been popular only in Japan.'” We expect that
unknown factors might fill the gaps in BPD definitions
by incorporating the NICHD classification and the Japa-
nese classification. Furthermore, since the introduction
of antenatal corticosteroid and surfactant replacement
therapy, the phenotype of BPD has changed,'® and more
premature newborns are managed with non-invasive
positive pressure ventilation.'” ' New modalities of respi-
ratory support, such as using a high-flow nasal cannula,
have also become popular.' In this ‘new BPD’ era, the
classification of BPD also needs to be revised, to better
reflect changes in these phenotypes and management.

Objectives

Taken together, we hope to develop a new BPD classifi-
cation based on our original classification, which is inter-
nationally acceptable. Therefore, the objective of this
scoping review is to screen available evidence and identify
perinatal risk factors involved in the development and
severity of BPD and to establish a novel disease classifica-
tion for BPD, which can be useful in predicting long-term
prognosis.

METHODS AND ANALYSIS

Eligibility criteria

Articles that meet the following eligibility criteria will be
included: published between January 2002 and August
2021; studies conducted in developed countries; articles
written in English or Japanese; randomised controlled
trials, prospective/retrospective cohort studies or case-
control studies; involved participants who were extremely
premature infants born before 28 weeks of gestational
age; and in which the endpoint was severe BPD classified
by the NICHD definition. We will exclude descriptive
research design studies as well as animal model and in
vitro studies. We will also exclude studies that evaluated
congenital airway diseases such as diaphragmatic hernia
and congenital pulmonary airway malformations. This
will enable us to restrict the objectives to BPD, which is,

naturally, prematurity related. Protocols (a type of publi-
cation) will also be excluded from the analysis. We will
omit studies with less than 500 participants to ensure
the quality of literature included in this scoping review.
In addition, we will focus more on the latest literature
to reflect changes in pathophysiology and treatment of
severe BPD.

Literature search

The search strategy for PubMed and a Japanese database
‘Ichushi’ is shown in the online supplemental appendix
to identify eligible studies with the assistance of an
expert librarian. We considered it important to include
the Japanese database because considerable literature
on the pathogenesis, risk factors, treatment and prog-
nosis of BPD has been published in Japanese. The Ichusi
database also contains many publications that have
contributed to the establishment of the Japanese BPD
classification. A search was conducted in October 2021.
The final search results were imported into Endnote, and
duplicates were removed. The database search returned
7954 studies. Of these, 4925 records were excluded due
to duplication and prespecified conditions, as defined
above.

Selection of sources of evidence

We will screen the titles and abstracts of the studies iden-
tified in the initial search by independent reviewers (SK,
MI, MS and NM), using the population-concept-context
framework (table 1) to determine which articles meet the
inclusion criteria.*’

We will subsequently conduct a full-text review of
potentially relevant articles. Disagreements among the
reviewers will be discussed and selection will be decided
by consensus. The reference lists of the included articles
will be screened for primary studies that may have been
missed by the search strategy. After a full-text review, data
will be extracted from all selected studies, including risk
factors for severe BPD, such as chorioamnionitis, being
small for gestational age, and bubbly and cystic appear-
ance of the lungs on chest X-ray. The study selection
process will be reported using the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses
(PRISMA) flow diagram.

Table 1 PCC framework of this scoping review

Population Extremely premature infants born before 28 weeks of gestational age

Concept Identifying risk factors associated with severe BPD classified by the NICHD definition
RCTs, prospective/retrospective cohort studies or case—control studies

Context Studies conducted in developed countries

Written in English or Japanese
Exclude congenital airway disease

BPD, bronchopulmonary dysplasia; NICHD, National Institute of Child Health and Human Development; PCC, population concept context;

RCTs, randomised controlled trials.
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Data charting process

We will collect data on the following study characteristics

using a data collection form (online supplemental mate-

rial 1):

1. Study title and authors.

2. Study design.

3. Year of publication. The assessment year will be ex-
tracted, as some studies were conducted over several
years, and the first year will be recorded.

. Country of origin.

. Sample size.

6. BPD information: we will collect details of information

regarding BPD as the endpoint in studies.

7. Outcome measures: the outcome measures in the stud-
ies will be extracted. They will be categorised as fol-
lows: antenatal therapy (eg, antenatal corticosteroid),
maternal condition (chorioamnionitis), neonatal con-
dition (sex, gestational age, birth weight, small for ges-
tational age), morbidities (patent ductus arteriosus,
sepsis), neonatal therapy (nutrition, invasive respira-
tory support, oxygen, postnatal steroid and caffeine),
respiratory and neurodevelopmental outcomes.

8. Covariates/confounding factors: covariates/confound-
ing factors used in the main analysis will be charted.

9. Relationship between main exposure and endpoints:
the main finding of the relationship between the main
exposure and endpoint will be described (hazard ra-
tio, odds ratio, relative risk, etc).

Any modifications to the data extraction strategy will be
reported in the results section of the final scoping review.

Ot W~

Synthesis of results

The detailed search results will be collated and
summarised through tables or figures. Adjustment to the
data reporting scheme will be made as needed, based on
the findings. We will conduct a scoping review following
the PRISMA-ScR checklist.”!

Ethics and dissemination

Institutional review board approval is not required
because of the nature of the methodology used in the
analysis. A final report will be publicised and disseminated
through a peerreviewed journal and presentation at rele-
vant conferences. The University Hospital Medical Infor-
mation Network—Clinical Trial Registry (UMIN-CTR)
was satisfied with the ICMJE criteria and registered the
review protocol for clinical trial registration.

Patient and public involvement

The patients and the public have not been involved in the
design and review process. However, they will be asked to
join the consensus-building process before publishing a
novel useful disease classification for BPD. We have been
consulting stakeholders and experts throughout the
review process.
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