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ABSTRACT
Introduction Supplemental oxygen is the most important 
treatment for preterm born infants with established 
bronchopulmonary dysplasia (BPD). However, it is 
unknown what oxygen saturation levels are optimal to 
improve outcomes in infants with established BPD from 36 
weeks postmenstrual age (PMA) onwards. The aim of this 
study is to compare the use of a higher oxygen saturation 
limit (≥95%) to a lower oxygen saturation limit (≥90%) 
after 36 weeks PMA in infants diagnosed with moderate or 
severe BPD.
Methods and analysis This non- blinded, multicentre, 
randomised controlled trial will recruit 198 preterm born 
infants with moderate or severe BPD between 36 and 
38 weeks PMA. Infants will be randomised to either a 
lower oxygen saturation limit of 95% or to a lower limit 
of 90%; supplemental oxygen and/or respiratory support 
will be weaned based on the assigned lower oxygen 
saturation limit. Adherence to the oxygen saturation 
limit will be assessed by extracting oxygen saturation 
profiles from pulse oximeters regularly, until respiratory 
support is stopped. The primary outcome is the weight 
SD score at 6 months of corrected age. Secondary 
outcomes include anthropometrics collected at 6 and 12 
months of corrected age, rehospitalisations, respiratory 
complaints, infant stress, parental quality of life and cost- 
effectiveness.
Ethics and dissemination Ethical approval for the trial 
was obtained from the Medical Ethics Review Committee 
of the Erasmus University Medical Centre, Rotterdam, 
the Netherlands (MEC- 2018–1515). Local approval for 
conducting the trial in the participating hospitals has 
been or will be obtained from the local institutional review 
boards. Informed consent will be obtained from the parents 
or legal guardians of all study participants.
Trial registration number NL7149/NTR7347.

INTRODUCTION
Bronchopulmonary dysplasia (BPD) is the 
most common complication of extreme 
preterm birth. The pathogenesis of BPD is 
complex and multifactorial: prenatal and 
postnatal risk factors such as intrauterine 
growth restriction, pregnancy- related hyper-
tensive disorders, mechanical ventilation 
and infections all may impact on the imma-
ture, developing lungs of extremely preterm 
infants.1 As a consequence, there is an arrest 
in lung development characterised by a 
decreased number of alveoli, which are larger 
and simplified, combined with small airway 
injury and abnormal development of the 
pulmonary vasculature.2 Despite advances in 
perinatal and neonatal care, the incidence of 
BPD remains high, affecting almost half of 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ This is the first randomised controlled trial that aims 
to identify the optimal lower limit of oxygen satura-
tion for infants with moderate or severe bronchopul-
monary dysplasia to improve growth and respiratory 
health.

 ⇒ Adherence to the assigned limit for weaning sup-
plemental oxygen will be increased by collecting 
oxygen saturation profiles twice (in hospital) or once 
(at home) weekly.

 ⇒ Limitations of this study are that the study is not 
blinded and that protocols among the participating 
centres to wean oxygen or respiratory support are 
not standardised.
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infants born <28 weeks of gestation who survived to 36 
weeks postmenstrual age (PMA).3

Infants with BPD may experience poor respiratory 
health and impaired lung function throughout child-
hood, even persisting into adulthood.4 5 Particularly the 
first years of life are characterised by prolonged use of 
supplemental oxygen, frequent respiratory symptoms and 
an increased risk of hospitalisation.6 7 Having a child with 
BPD also poses an important burden on family life and is 
associated with a decreased quality of life of caregivers.8

Supplemental oxygen is the most important treatment 
for preterm infants with established BPD. It reduces respi-
ratory symptoms, reduces or prevents pulmonary hyper-
tension and has possible beneficial effects on growth 
and neurodevelopment.9 However, no study has ever 
examined the optimal oxygen saturation (SpO2) target 
in children with established BPD, while both too little 
and too much oxygen may lead to serious adverse events 
(SAE).10 Few guidelines include recommendations for 
SpO2 levels in infants with BPD. The European Respira-
tory Society guideline on long- term management of chil-
dren with BPD suggests the use of a lower limit of SpO2 
of 90% when using supplemental oxygen.11 The Amer-
ican Thoracic Society Guideline on home oxygen therapy 
suggests a level of 93% as minimum threshold.12 However, 
the level of evidence supporting these recommendations 
is low. This has led to substantial practice variation in the 
applied SpO2 limits in infants with BPD still receiving 
respiratory support and/or supplemental oxygen after 36 
weeks PMA.

In contrast to the limited evidence available after 36 
weeks of PMA, optimal SpO2 targets have been extensively 
studied in preterm infants before the age of 36 weeks of 
PMA. The Supplemental Therapeutic Oxygen for Preth-
reshold Retinopathy Of Prematurity (STOP- ROP) trial, 
the Benefits Of Oxygen Saturation Targeting (BOOST) 
trial and the Neonatal Oxygen Prospective Meta- analysis 
(NeOProM) Collaboration (including five randomised 
controlled trials) all compared different SpO2 targets in 
preterm infants before 36 weeks of PMA.13–15 All trials 
studied slightly different SpO2 target ranges (table 1).

The STOP- ROP trial found no differences in progres-
sion of ROP, but targeting a higher SpO2 did lead to a 
higher incidence of respiratory morbidity (pneumonia 
or exacerbations of chronic lung disease).13 However, 
this study was not designed, nor powered for respira-
tory outcomes. The BOOST trial found no differences 

between the two groups on growth or neurodevelopment 
at 12 months corrected age, but infants in the higher SpO2 
range had an increased length of oxygen therapy and 
required home oxygen more often.14 The meta- analysis 
of the NeOProM Collaboration showed that targeting 
a higher SpO2 range decreased the incidence of death 
and necrotising enterocolitis, but the incidence of ROP 
requiring treatment was higher in the higher saturation 
group. The use of supplemental oxygen at 36 weeks PMA 
was higher in the group with a higher SpO2 target range, 
due to the study protocol.16 The incidence of blindness, 
severe hearing loss and cerebral palsy was similar across 
the groups.15

Based on the outcomes of these studies, the American 
Academy of Pediatrics concluded that the optimal SpO2 
range for extremely low birth weight infants remains 
unknown, but that an SpO2 range of 90%–95% may be 
safer than 85%–89%.17

It is important to acknowledge that there are several 
reasons why the results of these oxygen targeting studies 
before 36 weeks PMA may not be extrapolated to infants 
with established BPD who have reached near term age. 
First, the lungs have reached a new stage of development 
as alveolar growth starts from approximately 36 weeks of 
gestation.18 In addition, there is a transition from lung 
development to lung growth in infancy and childhood, 
as lung volume will increase about 23 times between 
birth and adulthood in healthy subjects.18 Second, it has 
been suggested that vulnerability to oxidative stress is less 
pronounced at 36 weeks PMA compared with the first 
weeks of life as antioxidant systems have matured. Third, 
also the pulmonary vascular system undergoes important 
differentiation during the different stages of lung devel-
opment.19 The optimal SpO2 range to prevent pulmo-
nary vascular disease may be different from the range to 
improve pulmonary vascular disease. Therefore, infants 
with established BPD after 36 weeks of PMA may require 
another approach to oxygen treatment than infants with 
developing BPD before 36 weeks PMA.

In summary, there is a lack of evidence on the optimal 
SpO2 levels in infants with established BPD from 36 weeks 
PMA onwards to optimise respiratory health. Therefore, 
the aim of this study is to compare a higher SpO2 (ie, 
95% lower limit) to a lower SpO2 (ie, 90% lower limit) 
in infants with moderate or severe BPD from 36 weeks 
PMA and onwards. Our hypothesis is that a higher SpO2 
target in infants with established moderate or severe BPD, 
improves weight gain and lung growth.

OBJECTIVES
The primary objective is to investigate whether a higher 
SpO2 (ie, 95% lower limit) leads to a higher weight at 6 
months corrected age, as a surrogate for lung growth. 
Secondary objectives are to determine if a higher SpO2 
translates into higher weight and height at 12 months 
corrected age, less healthcare consumption, less infant 

Table 1 SpO2 target ranges in different trials13–15

Trial
Lower SpO2 
range

Higher SpO2 
range

STOP- ROP trial 89%–94% 96%–99%

BOOST trial 91%–94% 95%–98%

NeOProM Collaboration 85%–89% 91%–95%

SpO2, oxygen saturation.
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stress, better quality of life for parents or caregivers and 
more favourable cost- effectiveness.

METHODS AND ANALYSIS
Study design and setting
The SOS BPD study is an open, randomised controlled 
trial and will be conducted in the Netherlands in approx-
imately (but not limited to) 30 hospitals. In the Neth-
erlands, the care for extremely preterm born infants 
is concentrated in nine hospital clusters. Each cluster 
consists of one or two level 3 Neonatal intensive care 
units (NICU) and several postintensive care/high care 
(post- IC/HC) units in surrounding level 2 centres. The 
participating hospitals include 10 NICU centres and 20 
post- IC/HC units. A list of recruiting sites is provided 
in online supplemental file 1. The SOS BPD study is 
conducted within the Neonatology Network Netherlands 
(N3) organisation.20

The protocol for this trial is reported based on the 
Standard Protocol Items: Recommendations for Inter-
ventional Trials (SPIRIT) 2013 Checklist21 (online supple-
mental file 2: SPIRIT Checklist).

Study population
Infants with moderate or severe BPD, born before 32 
weeks of gestation, who still receive respiratory support at 
36 weeks PMA are eligible for inclusion. BPD is defined 
as the use of supplemental oxygen (ie, >21% oxygen) 
for ≥28 days since birth.22 Depending on the level of 
respiratory support at 36 weeks PMA, BPD severity is clas-
sified as mild, moderate or severe (table 2). An oxygen 
reduction test will be used to assess severity if indicated.23

Written informed consent will be obtained from parents 
or legal guardians by the local PI of the hospital where 
the participant is admitted between 36 and 38 weeks PMA 
(online supplemental file 3: English version of the patient 
information and informed consent document). Exclu-
sion criteria are significant congenital heart disease (not 
being patent ductus arteriosus, small atrial septal defect, 
ventricular septal defect), pulmonary hypertension with 
medical treatment, ROP for which the ophthalmolo-
gist recommends a patient specific SpO2 target, severe 
acquired upper airway abnormalities, such as subglottic 
stenosis and interstitial lung diseases.

Randomisation
Between 36 and 38 weeks PMA, participants will be 
randomised 1:1 to one of two parallel treatment arms: 
weaning of supplemental oxygen and respiratory support 
based on an SpO2 lower limit of 95% or weaning based on 
a lower limit of 90%.

For the randomisation procedure, an electronic data 
capture system that uses a computer- generated randomi-
sation list (Castor EDC) will be used.24 We will use block 
randomisation, with a variable block size (4–8). Allocation 
will be stratified by NICU centre (10 centres) and BPD 
severity (moderate or severe). In case of multiple birth, 
the firstborn infant will be randomised according to stan-
dard procedures. Siblings will be manually assigned to the 
same treatment arm as the firstborn infant.

Enrolment, registration and electronic randomisation 
in Castor EDC will be carried out by the local PI of the 
hospital where the participant is included.

This is a non- blinded study, since it is not feasible to 
blind treating physicians and parents for SpO2 values as 
measured with pulse oximetry in the hospital or at home.

Study procedures
After randomisation, participants are assigned to one of 
the two treatment arms. A lower limit of 95% was chosen 
for the first group, as the median SpO2 in preterm infants 
without BPD is >95%25 and SpO2 >94% reduces the inci-
dence of pulmonary hypertension.9 Also, with a lower limit 
of 95%, there is a clear contrast between the two groups. 
A lower limit of 90% was chosen for the second group, 
since this lower limit is advised in the BPD guideline of 
the European Respiratory Society and SpO2 values<90% 
have been associated with adverse outcomes.11 17

During hospitalisation, respiratory support and oxygen 
supplementation will be adjusted based on the assigned 
lower limit of SpO2, as part of daily clinical care. Two times 
a week, SpO2 data will be logged from pulse oximeters 
and stored on a USB stick. Logging frequency differs from 
0.25 to 1 Hertz, depending on the type of pulse oximeter 
that was used in the respective hospitals. All data down-
loaded from a pulse oximeter is anonymous, since no 
patient characteristics are saved on it. Downloaded data 
will be pseudonymised with a study and patient specific 
number by the local researcher who logged the data. 
Pseudonymised SpO2 data will be sent to the research 
team using encrypted file transfer. Based on the recorded 

Table 2 BPD diagnostic criteria for infants born <32 weeks PMA

Definition of BPD

Severity classification

Mild Moderate Severe

Treatment with 
supplemental oxygen 
for ≥28 days

Breathing room air or nasal 
cannula with ≤1 L flow, FiO2 21%

Supplemental 
oxygen >21%, 
but <30%

Supplemental oxygen ≥30% or invasive or 
non- invasive positive pressure ventilation, 
including HFNC

Severity is classified at 36 weeks PMA.22

BPD, bronchopulmonary dysplasia; FiO2, fraction of inspired oxygen; HFNC, high flow nasal cannula; PMA, postmenstrual age.

https://dx.doi.org/10.1136/bmjopen-2022-060986
https://dx.doi.org/10.1136/bmjopen-2022-060986
https://dx.doi.org/10.1136/bmjopen-2022-060986
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SpO2 data and group assignment, the medical team will 
receive advice to actively wean or increase supplemental 
oxygen.

In case participants are discharged on home oxygen, 
SpO2 data will be logged from a pulse oximeter at 
home by the parents once weekly and will be sent to the 
research team through encrypted file transfer. Feedback 
and advice to adjust supplemental oxygen will be given to 
the parents and treating physician.

SpO2 profiles will be obtained until 1 week after discon-
tinuation of respiratory support.

If an infant is readmitted to hospital while still on 
supplemental oxygen, the assigned SpO2 lower limit will 
be kept. If infants are readmitted after they were weaned 
from supplemental oxygen for at least 2 weeks, the lower 
SpO2 limit will be set according to the local hospital 
policy.

In order to follow routine clinical care as much as 
possible, physicians will wean supplemental oxygen 
according to their local hospital protocol. If no such 
protocol is available, a study specific standard operating 
procedure will give recommendations on weaning supple-
mental oxygen (online supplemental file 4).

In order to improve feasibility and generalisability, 
the use of diuretics, inhaled or oral corticosteroids, 
other medications, fluid restriction and feedings will be 
according to national guidelines or local policies. Data on 
these parameters will be collected during the study.

Interpretation of SpO2 profiles
If the time spent below the assigned lower limit of SpO2 
is ≥10% of the recorded time (equivalent to <90% of the 
time spent above the lower limit), the treating team is 
advised to increase supplemental oxygen and/or respira-
tory support. When the SpO2 is below the assigned lower 
limit for ≤10% of the time (equivalent to >90% of the 
time spent above the lower limit), the treating team is 
advised to wean supplemental oxygen and/or respiratory 
support.

The British Thoracic Society Guideline for home 
oxygen in children suggests that the lower limit target 
SpO2 should be met for at least 95% of a stable recording 
period.9 However, this does not take into account that a 
24- hour SpO2 profile is prone to artefacts due to periods 
of feeding, physical activity and external manipulation of 
the saturation probe. Furthermore, Terrill et al studied 
normative oximetry data in extreme preterm infants at 
term equivalent age and reported mean saturations of 
96.1% (95.4%–96.8%) with 7.56% (5.1%–10.0%) of the 
measuring time spent below an SpO2 of 90%.26 27 There-
fore, we chose this limit of 10% below the assigned SpO2 
to adjust oxygen supplementation.

Temporary deviation of the protocol is possible if this 
is deemed necessary for medical reasons according to the 
treating physician. Reasons for these protocol deviations 
have to be reported to the research team.

Follow-up
The study duration will be 12 months, with two follow- up 
visits at 6 and 12 months corrected age. These follow- up 
visits follow the national neonatal follow- up programme; 
no extra study visits are required.28 Data that will be 
obtained during study visits are weight, height, head 
circumference, caloric intake, use of medication, respi-
ratory complaints, number of healthcare visits and 
hospitalisations.

In a subgroup of patients, additional investigations 
including chest CT scan (assessed with PRAGMA- BPD 
scores),29 multiple breath washout tests (Lung Clearance 
Index), polysomnography (baseline SpO2, oxygen desatu-
ration index, apnoea- hypopnoea index) and/or an echo-
cardiogram will be performed, as part of routine care in 
some hospitals during follow- up at 6 months corrected 
age.

Parents will receive monthly online questionnaires 
that address the health situation of their child in the 
past month and also contain questions used for cost- 
effectiveness analyses. In addition, parents will be asked 
to fill in the Dutch version of the Care- Related Quality 
of Life instrument (CarerQoL- 7D). The CarerQoL is 
designed to measure and value the impact of providing 
informal care on caregivers.30

At the start of the study and at the corrected age of 6 and 
12 months, parents will also be asked to fill in the Dutch 
version of the Infant Behavior Questionnaire—Revised 
(IBQ- R) Very Short Form.31 The IBQ- R is designed to 
measure the temperament of infants between 3 and 12 
months.

Outcomes
The primary outcome of the study is weight SD score (SDS) 
at 6 months corrected age as a surrogate for lung growth. 
Increased weight and weight gain during infancy are asso-
ciated with better lung function and structure.32 33 Appro-
priate growth is also an important measure of general 
well- being in infancy, while growth delay is associated with 
an increased risk of future respiratory and cardiovascular 
disease and impaired intellectual outcomes.34 35 Growth 
failure is very common in infants with BPD. The exact 
underlying mechanisms are unknown, but increased 
respiratory demands and periods of intermittent hypoxia 
probably play an important role.27 Secondary outcomes 
are weight SDS at 12 months corrected age, height and 
head circumference SDS at 6 and 12 months corrected 
age, rate of rehospitalisations, respiratory symptoms 
(including wheezing, dyspnoea, exercise induced symp-
toms), unscheduled healthcare visits, (progression of) 
ROP, infant temperament (IBQ- r), quality of life of care-
givers (CarerQoL) and cost- effectiveness.

In a subgroup of infants, additional secondary outcomes 
are lung function (lung clearance index), lung structure 
as assessed with chest CT scan and pulmonary hyperten-
sion and/or right ventricular systolic function as assessed 
with echocardiography at the corrected age of 6 months. 
These examinations are part of the standard of care 

https://dx.doi.org/10.1136/bmjopen-2022-060986
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protocol in some of the outpatient follow- up programmes 
in the Netherlands.

Data collection and management
For data management, Castor EDC will be used: a pass-
word protected, electronic database. Baseline charac-
teristics including gestational age, birth weight, gender, 
pregnancy complications such as pre- eclampsia, past 
illnesses and ROP will be recorded in the database at 
inclusion by the local research team. SpO2 data will be 
entered into the database by the central research team. 
Data from follow- up visits will be entered by the research 
team of the responsible NICU, as outpatient follow- up 
takes place in those centres. In case of missing data, 
every attempt will be undertaken to retrieve the data by 
contacting the respective hospitals.

Collected data will be pseudonymised and coded with 
a unique number, complying with the European General 
Data Protection Regulation. The key to link participants 
with their data will only be accessible to the local PI of 
the centre of inclusion and PI of the associated NICU. 
Data will be stored securely and will be saved for 15 years 
according to national legislation. Only central study inves-
tigators will have access to all collected data.

Patient and public involvement
Parents of children with BPD and several patient associ-
ations (Lung Foundation Netherlands, European Lung 
Foundation and the Neonatal Parents Organization 
(Care4Neo)) were involved in the development of the 
trial. In addition, parents of preterm born infants are 
part of the Advisory Board of the trial. They provide their 
experience in improving patient information material, 
publications and presentations for layman and will help 
with implementation after finalisation of the study.

Sample size estimation
A simulation study with four scenarios was performed 
to estimate the sample size needed with weight SDS at 
6 months of corrected age as primary outcome. We 
assumed a mixed effects model with a random intercept 
to account for the correlation between the patients from 
the same hospital. We assumed 10 clusters (10 NICU 
centres with post- IC/HC departments in the surrounding 
regional hospitals) with each cluster having 16 (±3) or 18 
(±3) patients. The mean weight at 6 months for the group 
with a lower saturation limit of 90% was assumed −1.15 
SD (data from BPD cohort Erasmus MC, Rotterdam, the 
Netherlands, data on file). The mean weight at 6 months 
for the group with a lower saturation limit of 95% was 
assumed −0.65 SD, since a 0.5 SDS higher weight was 
considered clinically relevant. The variation in weight due 
to differences between individuals was assumed 1.18 SD, 
while the variation in weight due to differences between 
hospitals was assumed 0.10 and 0.20 SD. The scenario 
with the highest power (0.83) and greatest variation of 
weight between the various hospital clusters (0.20 SD) 
was chosen. This scenario leads to a sample size of 180 

patients. Accounting for a dropout rate of 10%, we aim to 
include 198 infants.

Statistical analysis
Analyses will be performed on an intention- to- treat (ITT) 
basis. The ITT population will include all randomised 
infants, regardless of protocol deviations.

Comparison between the two groups for the primary 
endpoint will be made using a mixed effect model with a 
random intercept to account for the correlation between 
patients from the same hospital cluster. All secondary 
parameters will be assessed by linear mixed effect models 
for continuous outcomes or logistic mixed effect models 
for binary outcomes. BPD severity and weight at inclusion 
are considered relevant variables for the outcome weight 
SDS at 6 months. For the secondary analysis, these vari-
ables will be included in the mixed model analysis as fixed 
effects. Significance levels will be 0.05.

Missing values in the baseline covariates, if >10%, will 
be assumed to be missing at random and multiple impu-
tations will be used. We do expect less than 10% missing 
data for the primary endpoint, weight SDS.

All analyses will be completed with the statistical soft-
ware package R (www.rproject.org), and SPSS/PC Statis-
tics V.21.0 (SPSS, Chicago, Illinois, USA).

Cost-effectiveness analysis
A trial- based economic evaluation will be used as a cost- 
effectiveness analysis performed from a societal perspec-
tive as well as from a healthcare perspective. The initial 
time horizon is 1 year. Costs will be calculated based on 
patient- level data on resource use inside and outside the 
healthcare sector during the first year of life of the infant. 
If an oxygen weaning strategy leads to better health 
outcomes at higher costs, incremental cost- effectiveness 
ratios will be calculated. Depending on which treatment 
is more effective, these ratios will express the additional 
costs per unit of health gain or the savings per unit of 
health forgone.

Although it is very plausible that health effects and 
differences in costs persist or occur later in life, currently 
available data and literature do not allow a meaningful 
extrapolation after the study period. Nevertheless, the 
children will be followed until the age of 8 years, outside 
of the scope of this initial study, according to national 
follow- up guidelines for preterm born children. This will 
make it possible to track costs and effects in the longer 
term.

ETHICS AND DISSEMINATION
Ethical consideration
Ethical approval for the trial has been obtained from the 
Medical Ethics Review Committee of the Erasmus Univer-
sity Medical Center, Rotterdam, the Netherlands (MEC- 
2018–1515). Local approval for conducting the trial in the 
participating hospitals has been or will be obtained from 
the local institutional review boards. Written informed 

www.rproject.org
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consent will be obtained from the parents or legal guard-
ians of all study participants, adhering the Good Clinical 
Practice guideline.36

Protocol modifications will be communicated to all 
relevant parties.

Safety reporting and auditing
All SAE will be reported to the approving ethics committee 
in accordance with national guidelines. SAEs will be 
collected and recorded from informed consent signature 
to 2 weeks after stopping supplemental oxygen. After this 
period until the last follow- up visit at 12 months corrected 
age, only intensive care admissions for complicated respi-
ratory tract infections and death will be considered SAEs 
and will be reported as such.

All participating sites will be audited by an independent 
study monitor. For frequency and procedures, see online 
supplemental file 5.

Data and Safety Monitoring Board
A Data and Safety Monitoring Board (DSMB) is installed. 
Although this study does not add extra risks to the safety 
of the patients, the DSMB is installed because of the 
vulnerability of the population and complicated logistics 
of a multicentre trial. The DSMB will monitor the safety, 
validity and credibility of the trial in order to protect the 
patients, but not futility. In principle, the trial will not 
be stopped early for a beneficial effect on the primary 
outcome. Safety analyses will be performed when approx-
imately 25%, 50% and 75% of patients have reached 
the end of the follow- up (12 months corrected age). 
The safety data analysis will include ROP and SAE. The 
DSMB is independent from the sponsor; the committee 
members have declared no competing interests.

Dissemination
Results of the trial will be published in open- access jour-
nals. After ending of the trial and publication of results, 
the data collection of this trial will be available for sharing 
under conditions, through a secured, online portal 
(DANS).37

Trial status
Patient inclusion was started in January 2020, but was 
temporarily paused due to regulations during the Corona 
virus pandemic (COVID- 19). Inclusion restarted in 
August 2020.
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