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ABSTRACT

Introduction Reducing neonatal deaths in premature
infants in low- and middle-income countries is key to
reducing global neonatal mortality. International neonatal
networks, along with patient registries of premature
infants, have contributed to improving the quality of
neonatal care; however, the involvement of low-to-middle-
income countries was limited. This project aims to form

an international collaboration among neonatal networks in
Asia (AsianNeo), including low-, middle- and high-income
countries (or regions). Specifically, it aims to determine
outcomes in sick newborn infants, especially very low birth
weight (VLBW) infants or very preterm infants, with a view
to improving the quality of care for such infants.

Methods and analysis Currently, AsianNeo comprises

nine neonatal networks from Indonesia, Japan, Malaysia,
Philippines, Singapore, South Korea, Sri Lanka, Taiwan and
Thailand. AsianNeo will undertake the following four studies:
(1) institutional questionnaire surveys investigating neonatal
intensive care unit resources and the clinical management

of sick newborn infants, with a focus on VLBW infants (nine
countries/regions); (2) a retrospective cohort study to describe
and compare the outcomes of VLBW infants among Asian
countries and regions (four countries/regions); (3) a prospective
cohort study to develop the AsianNeo registry of VLBW infants
(six countries/regions); and (4) implementation and evaluation
of educational and quality improvement projects in AsianNeo
countries and regions (nine countries/regions).

Ethics and dissemination The study protocol was
approved by the Research Ethics Board of the National

STRENGTHS AND LIMITATIONS OF THIS STUDY

= One of the strengths of this study will be the par-
ticipation of leading neonatologists or paediatricians
from each country/region in this project as steer-
ing committee members, which will encourage the
engagement of stakeholders from each country/
region.

= Another strength of this study will be the wide vari-
ations in neonatal intensive care unit (NICU) sys-
tems, resource availabilities, ethnicities and cultural
backgrounds among participating countries/regions
that will provide unique opportunities to assess how
variations identified can affect clinical practices in
NICUs and infant outcomes.

= One of the limitations will be that not all NICUs in
each country/region will participate in this project,
and the proportion of participation varies among
countries/regions.

= All planned studies in this project will be observa-
tional studies and a potential risk of bias and con-
founding may limit the study findings.

Center for Child Health and Development, Tokyo, Japan
(reference number 2020-244, 2022—156). The study
findings will be disseminated through educational
programmes, quality improvement activities, conference
presentations and medical journal publications.
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INTRODUCTION

Reducing neonatal deaths is an urgent global health
issue. The Sustainable Development Goals, adopted by
the United Nations Sustainable Development Summit in
2015, aim to reduce neonatal mortality to as low as 12 per
1000 live births by 2030 and reduce the under-5 mortality
rate to 25 per 1000 live births." Neonatal mortality rates
have decreased in the last few decades; however, the pace
of reduction has been slower for under-5 mortality. Of
all deaths under the age of 5 years in 2018, 47% were
neonatal deaths.” Most neonatal deaths occur in low- and
middle-income countries in Africa (neonatal mortality,
27 per 1000 live births), Eastern Mediterranean areas (26
per 1000 live births) and Southeast Asia (20 per 1000 live
births).? The leading cause of neonatal death is prema-
ture birth, followed by asphyxia.3 Therefore, the preven-
tion of neonatal deaths in premature infants and birth
asphyxia in low- and middle-income countries is key to
reducing global neonatal mortality.

Over the last 30 years, various regional, national
and international neonatal networks (collaborative
groups of people and facilities dedicated to the care
of newborn infants) accompanied with patient regis-
tries for very low birth weight (VLBW) or very preterm
infants have been established, primarily in high-income
countries."® Quality improvement with benchmarking
within and between institutions and clinical research
in these neonatal networks has contributed to a reduc-
tion in neonatal mortality and severe complications in
fragile premature infants.”® Furthermore, some neonatal
networks in high-income countries have initiated inter-
national collaboration among neonatal networks, such as
the International Network for Evaluation of Outcomes in
Neonates (iNeo).”™ This international collaboration is
useful in benchmarking infants’ outcomes against other
countries, understanding differences in clinical practice
between countries and improving the quality of care for
sick newborn infants through learning exchanges.’ '
However, many low- and middle-income countries have
not been successful in developing their own neonatal
networks and patient registries, and international collab-
oration among them has been limited."” In Asia, only
Japan participates in the iNeo. The potential barriers for
many Asian countries (especially low- and middle-income
countries) in joining such international collaborations
include the lack of population-based patient registries, a
lack of research funding and resources and limited incen-
tives to collaborate with other countries.”” The effective-
ness of an international neonatal network collaboration
that includes both low- and middle-income countries and
high-income countries remains to be evaluated; however,
such collaboration may provide a unique opportunity
not only for low- and middle-income countries, but also
for high-income countries to learn from each other.
Newborn care in high-income countries may not always
be better than that in low- and middle-income countries;
therefore, the former can learn from the latter in some

areas (eg, the promotion of breastfeeding and kangaroo
mother care).!*1°

In this context, the Asian Neonatal Network Collabo-
ration (AsianNeo), comprising nine neonatal networks
spanning low-, middle- and high-income countries or
regions (Indonesia, Japan, Malaysia, Philippines, Singa-
pore, South Korea, Sri Lanka, Taiwan and Thailand), was
established with the aim of providing an international
platform for paediatricians or neonatologists, researchers
and other healthcare providers.'” Building on the frame-
work provided by the AsianNeo, the present study aims
to evaluate and compare perinatal and neonatal medical
systems, clinical practices and outcomes concerning
sick newborn infants, especially VLBW or very preterm
infants, to improve the quality of care in sick newborn
infants in AsianNeo countries/regions. For this purpose,
in this study, we will perform four projects including' an
institutional-level questionnaire survey (nine countries/
regions),” a retrospective cohort study of VLBW infants
(four countries/regions),” a prospective registry and
cohort study of VLBW infants (six countries/regions)
and* a quality improvement study (nine countries/
regions).

METHODS AND ANALYSES

AsianNeo structure

AsianNeo is an international collaboration that includes
national and regional neonatal networks in Asian coun-
tries. Nine neonatal networks already participate in
AsianNeo from the following countries: Indonesia, Japan,
Malaysia, the Philippines, Singapore, South Korea, Sri
Lanka, Taiwan and Thailand (figure 1). Moving forward,
AsianNeo will be open to additional member countries/
regions, welcoming the participation of other coun-
tries and regions. New countries that are not currently
members of the AsianNeo may apply for membership
through the AsianNeo website (https://asian-neo.
org/index.html), and on approval by all the steering
committee members, may join the AsianNeo.'” As shown
in online supplemental table 1, there are wide variations
in income levels, economic equality and baseline peri-
natal indexes (birth rates, preterm birth rates, neonatal
mortalities, etc) among the participating countries/
regions. The governance structure of AsianNeo is shown
in online supplemental s-Figure 1. The AsianNeo steering
committee consists of one or two representatives from
each neonatal network (ie, voting members). Steering
committee members comprise experienced neonatol-
ogists or paediatricians, who are leaders in the field
of neonatology in each country/region. The steering
committee holds monthly meetings (mostly online) to
discuss collaboration activities. AsianNeo invites stake-
holders both in and out of member countries/regions to
provide advice on its activities. These stakeholders may
include academic paediatric organisations, government
organisations and funding agencies of member countries,
regions and global organisations. The AsianNeo Bureau
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Figure 1 Asian Neonatal Network Collaboration countries or

is housed at the National Center for Child Health and
Development (NCCHD), Tokyo, Japan.

Characteristics of AsianNeo member countries or regions

In preparation for the AsianNeo project, we conducted
a brief network-level survey to assess the healthcare
systems, resources and clinical practices of each country/
region. We asked one representative from each network
(country/region) in AsianNeo, familiar with the overall
picture of the systems and clinical practices of neonatal
intensive care units (NICUs) in their country/region,
to respond to a country-level or region-level question-
naire. In most networks, births of newborn infants occur
at hospitals or clinics, except in Indonesia and the Phil-
ippines, where there are still a substantial number of
home births (online supplemental table 2). All networks,
including those in low- and middle-income countries,
report resuscitating extremely preterm infants at <26
weeks of gestational age, although there are slight differ-
ences in the lowest gestational age (range, 22—-26 weeks)
and birth weight (range, <300-600 g) of very preterm
infants who receive active resuscitation (limit of viability).
Among the nine networks, five (Japan, Korea, Malaysia,
Taiwan and Thailand) have nationwide patient registry
databases of VLBW infants, where data and outcomes are

regions.

prospectively collected. Population coverage of the data-
bases ranges from 50% to close to 90%. The availability
of medications and medical devices for monitoring or
treatment varies among the networks (figure 2, online
supplemental table 3). Despite some medical devices (eg,
incubators, continuous positive airway pressure, pulse
oximeters) being generally available in all nine networks,
the availability of many other medications and devices is
limited in some low- and middle-income countries.

Project 1: an institutional-level questionnaire survey

To understand differences in perinatal and neonatal
healthcare systems, resources and clinical manage-
ment of sick newborns in Asian countries/regions, we
plan to conduct an international questionnaire survey
at the institutional level concerning the human and
physical resources of NICUs (eg, types of NICUs, care
levels, patient volume, workforce, availability of devices
and facilities) and clinical management of very preterm
infants (eg, resuscitation, respiration, circulation, nutri-
tion/feeding, neurology and follow-up systems). This
questionnaire is written in English and is coded using
an online SurveyMonkey tool."® Responses to the ques-
tionnaire will be written in English whenever possible.
In non-English-speaking countries, where responding
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Indonesia Malaysia Philippines Singapore Sri Lanka Taiwan Thailand
Incubators
Surfactant Sometimes
Mechanical ventilation Sometimes
HFO Rarely
@ CPAP
= ~ ;
% :::;‘:It\::ally inserted central [abgzie:o%] Sometimes
2 | Total parenteral nutrition Sometimes
S | Probiotics Sometimes Rarely Rarely Rarely
:‘_E" Donor milk Rarely Rarely Sometimes
= [Indomethacin Never
g Ibuprofen Rarely Sometimes
Corticosteroids Sometimes Often
Caffeine Sometimes Often Rarely Never
Inhaled nitric oxide (iNO) Rarely Sometimes Never
Therapeutic hypothermia a bglf;tte: 0%] Sometimes
§ Pulsc? oximeter (Sp0O2 Often
& | monitor)
“E Electrocardiogram monitor Often
£ |Transcutaneous CO monitor | Rarely
E Brain ultrasound Sometimes Sometimes
‘S | Echocardiography Sometimes Often Often Sometimes
<8 aEEG Rarely Sometimes Rarely Sometimes Rarely

Figure 2 Availability of treatment and diagnostic tests. The information in the table is based on the personal understanding of
the steering committee members regarding NICU care in their respective countries. The words of ‘Mostly’, ‘Often’, ‘Sometimes’,
‘Rarely’ and ‘Never’ indicate the proportions of 80—-100%, 50-79%, 20-49%, 1-19%, and <1 %, respectively. *Available only

in level-lll NICUs. aEEG, amplitude-integrated electroencephalogram; CO,, carbon dioxide; CPAP, continuous positive airway
pressure; HFO, high-frequency oscillation; SpO2, oxygen saturation.

to the survey in English is challenging, respondents will
complete the questionnaire in their native language and
their responses will be translated into English. An invita-
tion to complete the survey will be sent by the representa-
tive of each neonatal network to all NICUs participating
in nine AsianNeo countries/regions. When the survey
results are published, individual facility names will be
anonymised and unidentifiable, excluding acknowledge-
ments concerning participation in the survey. NICU
resources and clinical management of preterm infants will
be compared between countries/regions. Information
obtained from responses to this survey will be essential to
understanding the current situation of neonatal health-
care systems and resources and the clinical management
of sick newborn infants in AsianNeo countries/regions.

Project 2: a retrospective cohort study of VLBW infants

To describe and compare outcomes in sick newborns
in Asian countries/regions, a retrospective cohort study
of VLBW infants will be conducted in four networks,
namely, Japan, Malaysia, Taiwan and Thailand, using
existing nationwide databases of VLBW infants. After
these networks have approved the study protocol, the data
of VLBW infants born in these five networks will be sent
to the AsianNeo Bureau in NCCHD in a secure manner
with password protection. Four other countries (Indo-
nesia, the Philippines, Singapore and Sri Lanka) do not
currently have a nationwide patient database; however,
some of the NICUs in these networks may consider
participating either through submitting their existing
individual NICU database to a similar password-protected

platform or retrospectively collecting data concerning
VLBW infants in their NICUs.

Eligibility criteria of the database

All VLBW or very preterm infants (birth weight <1500g
or birth at <32 weeks of gestation) born in or admitted to
hospitals participating in each neonatal network within
48 hours of birth from 2015 to 2023 (or for a part of this
period) will be eligible for this study. Some networks have
even more limited inclusion criteria; therefore, those
networks are not required to provide data on infants not
included in their registry. For example, the registry of the
Taiwan Neonatal Network (TNN) includes infants born
at <29 weeks gestational age or those with birth weights
ranging from 401 g to 1500 g. Therefore, the TNN will
not provide data on infants born at 30-31 weeks gesta-
tional age with a birth weight of 21500 g who are eligible
for this study.

Database variables

The variablesincluded in this cohortstudy are summarised
in online supplemental s-Table 1. A common variable list
was developed through evaluating the types and defini-
tions of the variables used in the participating networks
and harmonising the variable definitions among the
networks.

Perinatal and neonatal baseline characteristics

Baseline characteristic data concerning the study infants
will include perinatal variables (maternal age, hyperten-
sion during pregnancy, maternal antenatal steroid and
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delivery mode (caesarean section or vaginal delivery))
and neonatal variables (gestational age at birth, birth
weight, sex, Apgar score at 1 min and 5min and outborn
infants transferred from lowerlevel perinatal centres
within 2 days after birth).

Primary and secondary outcomes

The primary outcome for the comparison between coun-
tries and regions will be all-cause mortality prior to NICU
discharge. The main secondary outcomes will include
the following five major neonatal morbidities: (1) severe
intraventricular haemorrhage (IVH), defined as grade III
or IV IVH according to Papile’s classification'’; (2) necro-
tising enterocolitis, defined as stage >2 according to Bell’s
criteria or requiring surgical intervention; (3) retinopathy
of prematurity requiring treatment, including laser treat-
ment and intraocular injections of anti-vascular endothe-
lial growth factor agents; (4) chronic lung disease, defined
as supplemental oxygen use or any respiratory support
at 36 weeks post-menstrual age; and (5) late-onset sepsis,
defined as culture-positive sepsis after 72 hours of birth.*
Respiratory distress syndrome, air leak or pneumothorax,
early onset sepsis with positive culture within 72hours of
birth, patent ductus arteriosus requiring pharmacological
or surgical treatment, cystic periventricular leukomalacia,
the number of days on mechanical ventilation and the
number of days on continuous positive airway pressure
will also be assessed.

Analyses

Descriptive analyses of baseline factors

The perinatal and neonatal baseline characteristics of the
study infants will be summarised as counts and percent-
ages for categorical variables, and as means and SDs or
medians and IQRs for continuous variables. A ¥ test for
categorical variables and analysis of variance or Mood’s
median test for continuous variables will be used to
compare the baseline characteristics among all networks.

Comparisons of outcomes between networks

Pairwise comparisons of the primary and secondary
outcomes between specific networks will be performed
using multivariable regression models adjusted for poten-
tial confounders (eg, gestational age at birth, small for
gestational age or birth weight z-score, outborn status,
sex and Apgar score at 1 min of birth). Generalised linear
mixed models will be used to account for the clustering
of infants within networks and units. Calculated adjusted
ORs and 95% ClIs for each network compared with a
reference network (Japan) will be graphically displayed as
forest plots. In addition, standardised outcome ratios for
the primary and secondary outcomes will be calculated
for each network using indirect standardisation. The
standardised outcome ratios will be calculated from the
observed outcome rates in each network divided by the
expected rates estimated using multivariate regression
models derived from the samples from all other networks.
The standardised outcome ratios will be displayed

graphically using funnel plots with 95% prediction inter-
vals to compare between the networks. Complete case
analysis will be used.

Analyses of the associations between institutional-level NICU
resources or clinical practice and clinical outcomes for VLBW
infants

Institutional-level information regarding NICU resources
and clinical management of VLBW infants surveyed
in Project 1 will be combined with patient-level data in
this retrospective cohort study. The association between
institutional-level NICU characteristics and the clinical
outcomes of VLBW infants will then be assessed using
generalised mixed-effect models with individual-level
analyses, including institutions as a random effect.

Data security (data transfer/data centre)

De-identified patient data with unique AsianNeo facility
codes assigned by each network will be stored in an Excel
file in each network and locked with a password. The
data file will be securely sent from each network to the
AsianNeo Bureau at the NCCHD, Tokyo, Japan, via an
online file transfer using Dropbox (Dropbox, California,
USA). The password for the Excel data file will be sent
from each network to the AsianNeo Bureau. The trans-
ferred data will be stored with password protection. Access
to the data will be restricted, and persons who handle the
data must obtain permission from the AsianNeo steering
committee. A table linking the unique AsianNeo facility
codes with facility names will be stored and managed by
representatives from each country/region.

Sample size and others

The sample size of this study will be determined based on
convenience sampling (data availability in each country/
region). All statistical analyses were performed using R
Statistical Software (V.4.3.1; R Core Team 2021) with a
two-sided significance level of 0.05.'

Project 3: a prospective registry and cohort study of VLBW
infants

To establish a prospective patient registry of sick newborn
infants (eg, VLBW infants) among AsianNeo countries/
regions through harmonising database variable defi-
nitions, we will develop an AsianNeo registry of VLBW
infants using the same variable set and common variable
definitions to perform a cohort study in six countries/
regions (Indonesia, Japan, Malaysia, Philippines, Taiwan
and Thailand). For this purpose, the definitions of the
data variables among the participating networks have
been harmonised in as far as possible. For networks that
do not have their own VLBW infant registry (Indonesia,
Philippines), we will develop the AsianNeo registry data-
base using Research Electronic Data Capture (REDCap)
tools hosted at the NCCHD that enable caregivers or
research assistants to enter the information on VLBW
infants online on their mobile phones or personal
computers.”” * Automated data checkers will be in place
in the REDCap tool. The training of data collectors in
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each country/regions will be provided online by the
AsianNeo bureau.

Eligibility criteria and database variables

All VLBW or very preterm infants (birth weight
<1500 g or birth at <32 weeks of gestation) born in or
admitted to hospitals participating in each neonatal
network within 48 hours of birth from 2024 to 2026
will be eligible for this study. The sample size of
this study will be determined based on convenience
sampling (data availability in each country/region).
The same database variables as the Project 2 (the
same perinatal and neonatal baseline characteristics
and the same primary and secondary outcomes) will
be assessed (online supplemental s-Table 1).

Cause of death algorithm

Cause of death data comprise important information, with
definitions or categorisations often varying among coun-
tries; therefore, we have developed a common algorithm
to describe the cause of death of VLBW infants in the
registry, with reference to previous studies (figure 3).**2°
This algorithm has been approved by the AsianNeo
steering committee. Each participating network will
attempt to collect cause of death data using this common
algorithm.

Analyses

The same analysis used in Project 2 will be used in Project
3. In addition, cause-specific mortality will be compared
between the networks using generalised mixed-effect
models. Furthermore, changes in clinical outcomes
among VLBW infants between 2015 and 2020 and after
2020 will be evaluated for the four neonatal networks
participating in Project 2.

Project 4: education programmes and quality improvement of
care

Based on the information obtained in Projects 1-3, we
will develop and implement educational programmes
and quality improvement activities among all nine
AsianNeo country/regions and evaluate the effectiveness
of their implementations. We will hold online confer-
ences to share the results of Projects 1-3 with partic-
ipating NICUs. Based on information obtained from
Projects 1-3, we will identify areas (NICU systems, clin-
ical practices and outcomes) that need to be improved
in each country, region or NICU and develop quality
improvement projects to address challenges identified in
these areas. Quality improvement projects will comprise
the identification of such challenges, plan for practice
changes, evaluation and monitoring of outcomes and
practices and follow Plan-Do-Study-Act cycles.”” Further-
more, this international quality improvement project will
include regular meetings for mutual learning from other
countries/regions and the dispatch of experts from high-
performing NICUs to those requiring improvement. The
effectiveness of the quality improvement projects will be
assessed through comparing outcomes before and after

the implementation of the quality improvement projects
using data from the prospective VLBW infant registry
developed in Project 3 (six participating countries/
regions).

Patient and public involvement statement
There is no plan to involve patient/participants and
public in designing or any phase of the study.

ETHICS AND DISSEMINATION

All methods were carried out in accordance with rele-
vant guidelines and regulations. This study protocol was
approved by the Research Ethics Board of the NCCHD,
Tokyo, Japan (reference number 2020-244, 2022-156).
In addition, the research ethics approvals were obtained
in Japan, Taiwan, Thailand and Philippines for this study.
In Indonesia and Malaysia, the research ethics approval
for this study will be applied before using individual
patent data. Because South Korea, Singapore and Sri
Lanka participate only in the unitlevel questionnaire
survey, these countries do not require the research ethics
approval other than the one that has been obtained in
the NCCHD, Tokyo, Japan. Each network will obtain
regulatory or research ethics approval or the equivalent
from its local committee to send de-identified data from
the network to the AsianNeo Bureau at the NCCHD. All
networkssigned data transferagreements with the NCCHD
before data transfer. No data identifiable at the patient
level will be collected or transmitted to the AsianNeo
bureau, and only aggregate data will be reported to the
public. Written informed consent was obtained from each
participant in Project 1 (questionnaire survey). For Proj-
ects 2-3 (retrospective and prospective cohort studies), an
opt-out approach for informed consent was approved by
the research ethics board of the NCCHD. This is because
these studies will collect only de-identified data without
any study interventions on patients. However, according
to local or regional regulatory requirements or research
ethics board requirements, some units or countries may
still require written informed consent from each patient
registered in the database.

To disseminate the study findings, we will develop
educational programmes and quality improvement activ-
ities using Plan-Do-Study-Act cycles among AsianNeo
countries/regions as in Project 4. In addition, the study
findings will be presented in national or international
medical conferences and published in peerreviewed
medical journals.

Data ownership and intellectual properties

The survey and patient data collected in AsianNeo will
be used for various projects (eg, clinical research, quality
improvement of care and policymaking) proposed by
any individual or group (paediatricians, epidemiologists,
researchers or policymakers) after approval from all
AsianNeo steering committee members of the countries/
regions that provide the data to the project. All neonatal
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\

/" Death due to lethal congenital abnormalities (e.g.
chromosomal abnormality, malformation). This includes
deaths from the severe complications directly caused by the

Categories of the cause
of death

[

YES Death directly caused by the congenital abnormalities

)

congenital abnormalities, and from the withdrawal or
withholding of life-sustaining treatment owing to the poor
\_ prognosis of the congenital abnormalities. J

NO

(- ™
Death due to severe asphyxia at birth or consequent multi-
organ failure

$ Congenital abn. (lethal)

P Congenital abn. (palliative)
Withdrawal or withholding of life-sustaining

treatment due to poor prognosis

YES

\(if the primary cause is severe IVH, do not choose this item).)

HE =

/ﬁeath due to severe intraventricular hemorrhage (IVH) or\

P Severe asphyxia

Multiple organ failure or DIC

YES

brain injuries (e.g. periventricular leukomalacia,
ventriculomegaly, hypoxic-ischemic injuries)

This includes their consequent multi-organ failure,
bleeding/coagulopathy, or the withdrawal or withholding of
life-sustaining treatment owing to the poor neurological
prognosis).

>

NO

P |VH (lethal)

Withdrawal or withholding of life-sustaining
treatment owing to the poor prognosis of IVH

P |VH (palliative)
$ Brain injury (palliative)

Withdrawal or withholding of life-sustaining
treatment owing to the poor prognosis of brain
injuries except for IVH

NO

4

4 Death due to severe acute respiratory distress (ARD) \

(" Death due to necrotizing enterocolitis (NEC), focal ) YES Death within 2 weeks after NEC/FIP
intestinal perforation (FIP), or their consequent NEC/FIP (acute)
complications .
\_ (e.g. short bowel syndrome, liver failure) ) Death after 2 weeks following NEC/FIP} NEC/FIP (chronic)
o §

( Death due to severe infection ) YES | »

(Clinical infection without positive blood culture is also Culture positive » |nfection (positive blood culture results)

included. If the patient had another severe condition

that contributed to death more than infection, please Culture negative or unknown
\_ choose the other condition, not infection) ) P Infection (negative blood culture/unknown)

-3
ARD (respiratory distress syndrome)

YES ARD (pneumothorax)

within 28 days of birth
(e.g. respiratory distress syndrome, tension
pneumothorax, pulmonary hypertension, pulmonary
hemorrhage, pulmonary hypoplasia due to prolonged

—

Select primary etiology of ARD) ARD (pulmonary hemorrhage)

ARD (pulmonary hypertension)
ARD (pulmonary hypoplasia)

oligohydramnios)

b 4

Death due to severe chronic respiratory problems after h
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Figure 3 Cause of death algorithm. abn, abnormality; ARD, acute respiratory distress; CLD, chronic lung disease; FIP, focal

intestinal perforation; IVH, intraventricular haemorrhage;

NEC, necrotising enterocolitis.
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networks have the right to decline participation in certain
projects or decline the use of data collected in their coun-
tries/regions for such projects. A network could cease to
participate in the study at any time.

The research programme will be administered by the
AsianNeo Bureau, housed at the NCCHD, Tokyo, Japan.
The policies and procedures for data transfer, application
for data use, data analysis and publication of the results
will be finalised in discussion with steering committee
members, and agreements will be signed between each
network and the AsianNeo Bureau at the NCCHD.

Strength and limitations

The strengths of this study will be as follows. First, leading
neonatologists or paediatricians in the area of neona-
tology in each country/region will participate in this
project as steering committee members. Involving such
a nationwide network of healthcare providers in NICUs
will encourage the engagement of stakeholders from
each country/region. Second, compared with other
international collaborations, such as the iNEO, which
involves countries across the globe, this project fosters
geographically close collaboration in Asia. This will facil-
itate having regular online meetings with minimal time
differences and may help promote mutual visits to learn
from each other’s countries/regions. Third, wide varia-
tions in NICU systems, resource availabilities, ethnicities
and cultural backgrounds among participating coun-
tries/regions will provide unique opportunities to assess
how variations identified can affect clinical practices in
NICUs and infant outcomes. Finally, the openness of this
collaboration, which welcomes additional future partic-
ipation from other countries/regions, will be helpful in
expanding collaboration across Asia.

This study has some limitations. One major limita-
tion is that not all NICUs in each country/region will
participate in this project, and the proportion of partic-
ipation varies among countries/regions. Across most
networks, large tertiary or quaternary NICUs are more
likely to participate in this project rather than small or
secondary NICUs, which may limit the generalisability
of our results. However, the potential success of the
AsianNeo project may prompt non-participating NICUs
to join in the future. Five networks already have nation-
wide patient registries for VLBW or very preterm infants;
however, the population coverage in some registries is
suboptimal (<80%), which may limit the generalisability
of results derived from registry data. In addition, the lack
of patient registries in the other four networks is likely
to limit our retrospective evaluation at a patient level.
We hope that Project 3 to address Aim 3 (a prospective
registry of VLBW infants) will resolve this issue through
developing prospective patient registries in these four
networks. Finally, all planned studies in this project will
be observational studies; therefore, a potential risk of
bias and confounding may limit the findings. However,
we hope that this international collaboration will evolve

into a platform for promoting international multicentre
clinical research in Asia.
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