
1Martin A, et al. BMJ Open 2018;8:e023044. doi:10.1136/bmjopen-2018-023044

Open access 

Protocol for the Lactoferrin Infant 
Feeding Trial (LIFT): a randomised trial 
of adding lactoferrin to the feeds of 
very-low birthweight babies prior to 
hospital discharge

Andrew Martin,1 Alpana Ghadge,1 Paolo Manzoni,2 Kei Lui,3,4 Rebecca Brown,1 
William Tarnow-Mordi,1 for the LIFT Collaborative Study Group

To cite: Martin A, Ghadge A, 
Manzoni P, et al.  Protocol for 
the Lactoferrin Infant Feeding 
Trial (LIFT): a randomised 
trial of adding lactoferrin 
to the feeds of very-low 
birthweight babies prior to 
hospital discharge. BMJ Open 
2018;8:e023044. doi:10.1136/
bmjopen-2018-023044

 ► Prepublication history and 
additional material for this 
paper are available online. To 
view these files, please visit 
the journal online (http:// dx. doi. 
org/ 10. 1136/ bmjopen- 2018- 
023044).

Received 19 March 2018
Revised 17 May 2018
Accepted 19 June 2018

1NHMRC Clinical Trials Centre, 
University of Sydney, Sydney, 
New South Wales, Australia
2S. Anna Hospital Torino, Torino, 
Italy
3Department of Newborn Care, 
Royal Hospital for Women, 
Randwick, New South Wales, 
Australia
4School of Women's and 
Children's Health, University of 
New South Wales, Kensington, 
New South Wales, Australia

Correspondence to
Dr William Tarnow-Mordi;  
 williamtm@ med. usyd. edu. au

Protocol

© Author(s) (or their 
employer(s)) 2018. Re-use 
permitted under CC BY-NC. No 
commercial re-use. See rights 
and permissions. Published by 
BMJ.

AbstrACt
Introduction Very-low birthweight (VLBW, <1500 g) 
infants comprise about 1%–1.4% of all births in 
high-income countries. Every year, about 3000 VLBW 
babies in Australia and New Zealand receive intensive 
care. Many die or else survive with severe brain 
injury, retinopathy, late-onset sepsis or necrotising 
enterocolitis (NEC), each of which carries substantial 
risk of disability.
Methods and analysis This trial tests whether 
adding bovine lactoferrin (bLF) to feeds in VLBW 
infants improves (1) survival to hospital discharge free 
from brain injury, late-onset sepsis, NEC and treated 
retinopathy of prematurity (primary composite end 
point); (2) each component of the primary composite 
end point and (3) time to reach full enteral feeds, 
number of blood transfusions, chronic lung disease and 
length of hospital stay. It includes a cost-effectiveness 
analysis of bLF in improving survival free from major 
morbidity, and evaluates the effect of bLF on survival 
and developmental outcomes at 24 to 36 months 
corrected gestational age. This is a multicentre, two-
arm, randomised trial comparing the treatment group 
receiving bLF added to breast milk or formula milk daily 
(up to 250 mg/kg/day bLF) versus the control group 
receiving no bLF supplementation. The intervention 
is administered until 34 completed weeks corrected 
gestation or for 2 weeks, whichever is longer, or until 
discharge home, if earlier. The target sample size 
of 1500 participants yields 85% power, at the two-
sided 5% level significance, to detect a difference in 
proportions meeting the primary outcome assuming the 
true probability is 74% in controls and 80.5% in the bLF 
group.
Ethics and dissemination This protocol was 
approved by Northern Sydney Local Human Research 
Ethics Committee in January 2017 (Version 2.0, 
Reference 1003-118M) and other relevant ethics 
committees. The findings of the trial will be 
disseminated through peer-reviewed journals and 
conference presentations.
trial registration number ACTRN12611000247976; Pre-
results.

IntroduCtIon 
One in 10 babies, or 15 million per year, is 
born preterm, that is, before 37 weeks’ gesta-
tion, and the number is rising.1 Very-low 
birthweight (VLBW <1500 g) babies account 
for about 1% to 1.4% of all births in high-in-
come countries such as Australia or the 
USA.2–4 Every year, about 3000 VLBW babies 
in Australia and New Zealand are admitted 
for intensive care.3 Of these, about 1200 
die or survive with severe brain injury, reti-
nopathy (ROP), late-onset sepsis or necro-
tising enterocolitis (NEC), each of which is 
associated with substantial risk of childhood 
disability. Survivors are at increased risk of 

strengths and limitations of this study

 ► This protocol is for a well-powered, blinded, ran-
domised controlled trial (RCT)  to determine if 
supplementing oral feeds in very-low birthweight 
infants with bovine lactoferrin (bLF) up to 250 mg/
kg/day improves the primary composite outcome of 
survival without major morbidity (defined as brain 
injury, necrotising enterocolitis, late-onset sepsis or 
severe retinopathy of prematurity).

 ► Recommended approaches for constructing the 
primary composite outcome were followed. Each 
component is clinically important (eg, the hospital 
morbidity end points are independently associated 
with later disability), amenable to unbiased assess-
ment and corresponds to biological pathways that 
bLF may favourably influence.

 ► While the Lactoferrin Infant Feeding Trial (LIFT) is 
not powered to detect an improvement on survival 
alone or on other individual components of the pri-
mary end point alone, the Statistical Analysis Plan 
for includes a proposal to combine LIFT data with 
similar RCTs to more precisely estimate the effect of 
lactoferrin on survival, late-onset sepsis and necro-
tising enterocolitis.
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poor growth; hospital admission; visual deficit; cere-
bral palsy and subsequent neurosensory, cognitive and 
behavioural impairment; attention deficit; school failure; 
asthma; hypertension; diabetes; obesity; autism and other 
psychiatric disorders.1 5–8 Affordable interventions that 
have the potential to reduce mortality and morbidity in 
these infants merit careful evaluation.

Lactoferrin is a cationic glycoprotein found in mamma-
lian milk, tears, saliva, sweat, cerebrospinal fluid and 
neutrophils. It is present on mucosal surfaces and is part 
of the innate immune response.9 Plasma levels of lacto-
ferrin are low in preterm infants, but rise in response to 
infection.10 11

Lactoferrin is a potent inhibitor and microbicide for 
bacteria, fungi, viruses and protozoa. Several modes of 
action are described, for example, sequestering iron (an 
essential substrate for pathogens), disrupting bacterial 
and fungal cell membranes, inhibiting microbial adhe-
sion to host cells, preventing biofilms, blocking viral entry 
and transmission between host cells, inhibiting protozoal 
growth12–16 and promoting the growth of bifidobacteria 
in the gut.17

Human lactoferrin (hLF) has a molecular weight of 80 
KDa and shares 77% amino acid homology with its bovine 
isoform, bLF.18 The activity of bLF against Gram-nega-
tive bacteria is partly mediated by its positively charged 
N-terminal peptide which binds to negatively charged 
lipopolysaccharide in the bacterial membrane, inacti-
vating surface anchored type III secretory system viru-
lence proteins.12 Lactoferrin also binds to lipoteichoic 
acid in Gram-positive bacterial membranes.19 Lactoferrin 
undergoes partial acid proteolysis in the stomach to yield 
lactoferricins, which are peptides with enhanced antimi-
crobial activity.20 This may partly explain why H2 antag-
onists, which suppress gastric acid and proteolysis in the 
stomach, are associated with increased risk of sepsis and 
why bLF has a protective effect.21

VLBW infants are at risk of suboptimal nutrition22 
owing to feed intolerance or illness, and an insufficient 
intake of lactoferrin may contribute to their vulnerability. 
Lactoferrin has anti-inflammatory activity, demonstrated 
by its ability to prevent gut injury in experimental colitis.23 
Its bifidogenic activity in the gut17 may improve tolerance 
to feeds and reduce the risk of NEC.24 It is also an antiox-
idant that reduces free radical formation and lipid perox-
idation caused by adding iron to breast milk or formula.25 
bLF has no known toxicity and is registered as GRAS 
(Generally Recognised As Safe) by the US Food and Drug 
Administration26 and is a staple component of the human 
diet because it is present in cow’s milk at a concentration 
of ~0.4 mg/mL.27 In rodents, the no-observed-adverse-ef-
fect level of bLF was at least 2000 mg/kg/day.28 Although 
bLF has an excellent safety record and no allergic or 
adverse reactions occurred in our previous trial,29 there is 
a theoretical risk of cow’s milk allergy in later childhood.

Supplementing standard feeds with lactoferrin may be 
an effective strategy to safely improve outcomes for VLBW 
infants. A Cochrane Review published in 2011 identified 

one randomised controlled trial (RCT), led by a member 
of our group,29 of adding a fixed daily dose of 100 mg 
bovine lactoferrin (bLF) to feeds for 4 to 6 weeks in 
n=472 VLBW infants.30 No trials of adding hLF to feeds in 
VLBW infants were published at that time. This trial esti-
mated a statistically significant ~65% relative risk reduc-
tion of late-onset sepsis, sepsis-related mortality, NEC and 
severe ROP, and estimated a non-significant 67% relative 
risk reduction of hospital mortality, and identified no 
safety issues.29 Despite these promising results, the earlier 
and current Cochrane reviews concluded that evidence 
of low quality suggests that lactoferrin supplementation 
to enteral feeds with or without probiotics decreases 
late-onset sepsis and NEC in preterm infants without 
adverse effects but further data using different doses and 
evaluating long-term follow-up from ongoing trials were 
needed.30 31 In an unpublished survey in March 2012, 96% 
(22/23) of Australian and New Zealand neonatal inten-
sive care units (NICUs) did not use bLF. The Lactoferrin 
Infant Feeding Trial (LIFT) was consequently designed in 
2013 and initiated in June 2014 to address the uncertainty 
over the effectiveness and safety of bLF as a feed supple-
ment for VLBW infants.

The aim of LIFT is to determine the effectiveness of 
adding bLF to the feeds of preterm babies of <1500 g birth 
weight. The specific objectives are to determine the effect 
on the primary composite outcome of survival without 
major morbidity (defined as brain injury, NEC, late-onset 
sepsis or severe ROP of prematurity), as well as a series 
of secondary end points detailed below in Methods and 
analysis section.

Version 1 of the LIFT protocol was finalised in 
September 2013 and prospectively registered on the 
Australian and New Zealand Clinical Trials Registry. 
Version 2 of the protocol was finalised in January 2017 
and updates were made to the Australian and New 
Zealand Clinical Trials Registry entry. A summary of the 
changes made for version 2 of the protocol is included as 
an e-supplemental 1.

MEthods And AnAlysIs
study design and eligibility
LIFT is a multicentre phase III trial that randomises 
VLBW infants from 16 NICUs from Australia (n=14) and 
New Zealand (n=2) to an experimental group receiving 
bLF added to breast milk or formula milk once daily, or 
to a control group receiving no bLF added to breast milk 
or formula milk.

Infants born with a birth weight of <1500 g and ≤7 days 
of age are eligible for LIFT provided they have no severe 
congenital anomalies likely to cause death and that a 
parent provides written informed consent.

The randomisation is performed, via a centralised 
web-based system, in a 1:1 ratio using a minimisation 
approach that stratifies for NICU, gender, birth weight 
(<1000 vs ≥1000–1499 g) and according to whether the 
infant is from a single or multiple birth.
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Any family that wishes to withdraw their baby from the 
trial may do so, without giving a reason and without any 
change in any other aspect of treatment. Parents of any 
baby who is withdrawn from the study after randomisa-
tion and before or after the intervention is administered, 
permission will be sought to follow baby’s progress and 
allow collection of outcome data. Parents may choose to 
withdraw this permission as well. Parents may withdraw 
their consent for provision of specific information, such 
as economic data, while continuing to participate in the 
clinical study.

Intervention and blinding
Infants allocated to the treatment group receive a once 
daily dose of lactoferrin in breast milk or formula milk 
to a daily dose of up to 250 mg/kg bLF. Lactoferrin is 
supplied by Australia’s Own Pty Ltd. This product is listed 
on the Australian Therapeutics Goods Register.

Infants allocated to the control group receive no bLF 
added to breast milk or formula milk. The allocated 
feeding strategy (hereafter referred to as the treatment) 
is intended to commence as soon as possible after rando-
misation and is to continue until 34 completed weeks 
corrected gestation or for 2 weeks, whichever is longer, or 
until discharge home, if earlier.

Treatment allocation is blinded. A designated person 
(eg, bedside nurse, pharmacist, member of milk kitchen 
staff or any appropriate staff member) prepares the milk 
feed containing either bLF (treatment group) or nothing 
(control group). This blinding procedure avoids use of 
a placebo, such as sucrose or maltose, which cannot be 
guaranteed to be biologically and physiologically inert in 
preterm or VLBW infants.

Unblinding is allowed if knowledge of investigational 
product is needed for treatment of a serious adverse event. 
In an emergency, sites shall contact the coordinating 
centre to obtain treatment identity from the randomisa-
tion personnel. Discussion with the chief investigator or 
delegate is required prior to unblinding and any instance 
of unblinding is fully documented.

Blinded treatment information is collected to allow 
adherence to be assessed. No concomitant medications 
or treatments are contraindicated. Concomitant medica-
tions will not be recorded during the study, except for 
medications being taken when a suspected unexpected 
serious adverse reaction (SUSAR) is encountered.

End points
The primary end point is a composite of survival to hospital 
discharge free from:
1. Major morbidity at 36 completed weeks corrected ges-

tational age defined as:
 – Brain injury on ultrasound or
 – NEC of grade II or higher or
 – Late-onset sepsis

2. ROP treated according to local guidelines (laser sur-
gery, cryotherapy or monoclonal antibody therapy) by 
discharge from hospital.

Brain injury on ultrasound is defined as: grade 3 intra-
ventricular haemorrhage (IVH) (ventricular disten-
sion with blood), grade 4 IVH (intraparenchymal 
haemorrhage), echodense intraparenchymal lesions, 
periventricular leukomalacia, porencephalic cysts or 
ventriculomegaly (97 percentile plus 4 mm).32 33

NEC is defined as a proven diagnosis with all of the 
following three criteria:
1. At least one systemic sign (temperature instability, 

apnoea, bradycardia or lethargy) and at least one in-
testinal sign (residual of 25% of the previous feed on 
two consecutive occasions or abdominal distension, or 
vomiting or faecal blood).

2. A profile consistent with definite NEC including ab-
dominal wall cellulitis and palpable abdominal mass 
or pneumatosis intestinalis or portal vein gas or a per-
sistent dilated loop on serial X rays, or a surgical or 
postmortem diagnosis.

3. Warranted treatment (including nil by mouth and an-
tibiotics) for NEC.

Late-onset sepsis is defined as a clinical picture consistent 
with sepsis including initial symptoms from 48 hours after 
birth, and either a positive bacterial or fungal culture 
of blood and/or cerebrospinal fluid or a positive urine 
culture by sterile collection only. General guidelines for 
identifying positive cultures include: isolation of organ-
isms from one blood culture and, after considering clin-
ical/laboratory evidence, decision made to give antibiotics 
with therapeutic intent against this organism. Infections 
with coagulase-negative staphylococci and other potential 
contaminants or group B streptococcal antigen detected 
in urine should be included only if the baby is considered 
clinically septic and there is supporting evidence such as 
raised white cell count or thrombocytopenia. Viral infec-
tions must be proven by culture and/or haematological 
results consistent with infection. The following must not 
apply: mixed central nervous system or other skin flora 
contaminant; same blood organisms isolated from blood 
during the previous 14 days—repeat isolate.

We have previously applied the definitions above in our 
trial of placental transfusion in very preterm infants.34

The key secondary short-term end points, comprising 
five components of the primary composite end point, are 
the following:
1. Survival to hospital discharge.
2. Brain injury to 36 completed weeks.
3. ROP treated before hospital discharge by local guide-

lines.
4. Late-onset sepsis to 36 completed weeks.
5. NEC to 36 completed weeks.
The other secondary short-term end points are the 
following:
1. Time to reach full enteral feeds.
2. Number of blood transfusions to 36 completed weeks.
3. Chronic lung disease to 36 completed weeks.
4. Length of hospital stay.
5. Financial costs (for cost-effectiveness analysis in 

Australia only).
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The secondary long-term end point is survival at 24 to 36 
months (corrected age) free from major disability. Major 
disability is assessed by:
1. Parent report on the Ages and Stages Questionnaire 

(ASQ).
2. A modified Short Health Status Questionnaire com-

pleted by a medically qualified practitioner document-
ing the following:

A. Major developmental delay, including language 
or speech problems.

B. Cerebral palsy with inability to walk unassisted at 
or after 2 years corrected age.

C. Severe visual loss (cannot fixate/legally blind, or 
corrected acuity <6/60 in both eyes).

D. Deafness, requiring a hearing aid or cochlear 
implants.

3. Bayley-III Scales of Infant and Toddler Development 
(Bayley-III) will be collected from all infants where 
routinely available. A prespecified subcohort of ~20% 
of survivors within the trial will be used to derive a cut-
off score on ASQ equivalent to 2 SDs below the trial 
norm for cognitive scores on the Bayley-III.

Further detail on the derivation of major disability 
status is presented in the Statistical Analysis Plan (see 
e-supplemental 2).

The safety of bLF is assessed according to the relative 
incidence of the morbidities listed above, and the inci-
dence of suspected adverse reactions that are classified 
as serious and unexpected (SUSARs). An event is consid-
ered serious if it results in death, is life-threatening (ie, 
the subject is at risk of death at the time of the event), 
requires inpatient hospitalisation or prolongation of 
existing hospitalisation, or results in persistent or signifi-
cant disability or incapacity.

The investigator is responsible for reporting all 
SUSARs to the National Health and Medical Research 
Council  (NHMRC) Clinical Trials Centre (CTC) within 
1 working day of becoming aware of the event. The LIFT 
Trial Management Committee (TMC) and all other prin-
cipal investigators participating in the study are informed 
of any SUSAR. The investigator or delegate at each partic-
ipating institution is responsible for reporting SUSARs to 
the relevant ethics committee. Details of the SUSARs are 
reviewed by the Independent Data and Safety Monitoring 
Committee (IDSMC).

rationale for the composite primary end point
Composite neonatal outcomes such as death or major 
morbidity, or survival without major morbidity, are 
frequently used in multicentre trials35–39 because parents, 
surviving children and clinicians place a high value on 
intact survival free from major morbidity.40 The primary 
outcome in LIFT is thus a composite of survival from enrol-
ment to discharge free from: (1) any of three morbidities 
diagnosed or treated in hospital by 36 completed weeks 
gestational age: brain injury or late-onset sepsis or NEC; 
and, (2) ROP treated before hospital discharge.

Recommended approaches for constructing this 
primary composite outcome were followed and will be 
applied in analysis and interpretation of results.41 42 
Each component is clinically important (eg, the hospital 
morbidity end points are independently associated with 
later disability43–45), is amenable to unbiased assessment, 
and corresponds to biological pathways that bLF may 
favourably influence (eg, linked with infection and free 
radical disease23 25 46–49), supporting the hypothesis that 
each will be affected by bLF in a similar direction. One 
potential concern is that not all the composite elements 
are equally important. Each will thus also be analysed 
individually as a secondary outcome, following published 
recommendations.41 42

sample size
A sample size of 1500 infants has 85% power at the 
two-sided 5% significance level to detect a difference in 
the proportion meeting the primary outcome assuming 
the true probability is 74% in controls and 80.5% in 
infants having bLF. The estimated proportion meeting 
the primary outcome in the control arm was informed 
by (1) pretrial estimates (from the Australian and New 
Zealand Neonatal Network), (2) a blinded (pooled) 
review of accumulating trial data (most recently under-
taken in December 2016) and (3) the anticipated 
beneficial effects of the growing use of probiotics and 
consequent downward trend in rates of sepsis and NEC.50

Actual recruitment and data collection
A total of 1542 infants were randomised between June 
2014 and September 2017. Data collection, cleaning and 
finalisation for the primary end point and secondary 
short-term end points are continuing and are anticipated 
to be complete by 30 April 2018. No unblinded anal-
yses will occur until data collection and finalisation are 
complete.

The schedule of assessments appears in table 1. Infor-
mation on in-hospital outcomes is collected via medical 
record review from the date of randomisation until 
hospital discharge. Infants transferred to other hospitals 
prior to discharge home are tracked by the local trial 
coordinator and data about the baby’s care in each unit 
are collected to ensure that data regarding outcomes are 
complete. Long-term outcome data are collected in the 
follow-up phase up to 3 years. To facilitate good follow-up, 
regular contact after discharge by phone and/or post is 
maintained with the families and their nominated rela-
tives and friends to confirm the family’s contact details in 
case of a change of address.

If a parent wishes to stop the study visits, they will be 
asked to allow their baby’s ongoing health status to be 
periodically reviewed either via phone contact with 
them or by contact with their general practitioner, or by 
review of their medical records or access to the national 
mortality registry. For parents who have been lost to 
follow-up in Australia, Medicare may be used to provide 
updated contact information and/or hospitalisations 
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and the national mortality registry may be used to collect 
mortality information.

Deidentified trial data are prospectively recorded in 
the password-protected study database, developed by 
the NHMRC CTC, via web-based Electronic Case Report 
Forms (e-CRFs) completed by NICU staff in accordance 
with the data entry guidelines manual. Centralised data 
checks are performed (blinded to treatment allocation) 
on an ongoing basis by a data manager who oversees the 
resolution of any data queries raised. The investigator at 
each NICU confirms the accuracy of completed eCRFs.

Analysis plan
A Statistical Analysis Plan that provides additional details 
to the approaches described below has been final-
ised before any data are unblinded for analysis and is 
included as e-supplemental 2. All randomised subjects 
will be eligible for inclusion in analyses of effectiveness in 
accordance with the intention-to-treat analysis principle. 
Subjects will be analysed according to the regimen they 
actually received for comparisons on SUSAR rates.

The primary analysis will be a comparison between 
treatment groups on the proportion experiencing the 
primary outcome using a χ2 statistic that accommo-
dates possible correlation of data between siblings from 
multiple births. Other binary secondary outcomes will 
be analysed using the same method, and comparable 
approaches applicable to continuous data will be applied 
as required. Estimates of the treatment effect adjusted 
for baseline characteristics will be calculated in sensitivity 
analyses using the relevant linear modelling approach. 
These modelling techniques will also be used to identify 
clinically important prognostic factors and to perform 
tests of heterogeneity in the subgroup analyses.

Hypothesis tests will be undertaken at the two-sided 
5% level of significance. P-values from secondary analyses 
will be interpreted in proper context. Consistency of the 
treatment effect on the primary end point will be evalu-
ated across the following subgroups (as specified in the 
relevant Cochrane review31): (1) birth weight <1000 g and 
1000–1499 g; (2) randomised ≤72 hours and >72 hours 
from birth; (3) those who received and did not receive 
probiotics by 36 completed weeks corrected gestation; 
(4) ≤28 weeks and >28 completed weeks gestation at 
birth.31

An economic evaluation of bLF is planned for within 
Australia. This will combine within-trial evidence on 
outcomes and resource usage (eg, inpatient events/
diagnoses, length of hospitalisation, Medicare claim data 
(Australia only)), with external information on Austra-
lian unit costs (eg, Australian-Refined Diagnosis-Related 
Group). The impact of child morbidity on workforce 
outcomes in Australian parents will be estimated from the 
survey data collected at baseline, then yearly, on current 
employment, income and work plans.

Governance, study coordination and data monitoring
LIFT is overseen by a TMC consisting of local and inter-
national collaborators (see e-supplemental 3). A Trial 
Executive Committee (TEC) is selected from the TMC in 
order to expedite decision-making and is led by the Study 
Chair. The TEC meets more regularly on key scientific 
and/or operational issues impacting on study conduct.

LIFT is sponsored and coordinated by the NHMRC 
CTC. The CTC performs centralised review of study 
data (blinded to treatment allocation) and other docu-
ments to assess protocol compliance, data accuracy 
and data completeness. CTC personnel may also visit 

Table 1 Data collection schedule

Screening Randomisation Baseline
36
weeks Discharge

Follow-up (months)

6 12 18 24 36

Informed consent X

Contact information X X X X X

Physical assessments X X X X

Outcome events X X

Phone contact
(vital status)

X X X X X

Parental Labour Force Participation 
Questionnaire

X X X X

Child hospital use X X X

Ages and Stages Questionnaire X* X*

Short Health Questionnaire X* X*

Bayley III† X* X*

Daily treatment administration or missed doses will be recorded in the study treatment log.
Concomitant medications will not be recorded during the study, except for medications being taken when a suspected unexpected serious 
adverse reaction is encountered.
*Assessments will be collected at either 24 or 36 months, in line with routine follow-up scheduling for each hospital.
†In a random subcohort of ~20% of survivors within the trial and where routinely performed.
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investigational NICUs to perform source data verification 
and review the investigator’s NICU files and drug-han-
dling records. By signing the informed consent form, the 
parent gives authorised CTC staff direct access to their 
child’s medical records and the study data. LIFT may be 
subject to audit or inspection by representatives of the 
CTC or representatives of relevant regulatory bodies.

An Independent Data and Safety Monitoring Committee 
(IDSMC) monitors the progress of the study, patient 
safety and appropriateness of study design in accordance 
with a charter. It also considers other emerging evidence, 
including relevant RCTs and overviews of RCTs. Meeting 
were planned to occur once outcome data were available 
for the first n=550 participants and thereafter every 12 
months, or more frequently if requested by the IDSMC. 
The IDSMC were to advise the TMC if in their view there 
was proof beyond reasonable doubt of net clinical benefit 
or harm, for all infants or for a subset of infants that might 
reasonably be expected to influence the management of 
many clinicians. The IDSMC met in October 2016 and 
October 2017 and reviewed interim data on the primary 
end point, and on survival, against the Haybittle–Peto 
boundary. The IDSMC recommended continuing LIFT.

Patient and public involvement
The Miracle Babies Foundation is an Australian support 
and advocacy group for parents whose babies have been 
cared for in neonatal units. The LIFT executive worked 
with the Miracle Babies Foundation in developing the 
research question, evaluating the burden of the inter-
vention, specifying the study design, selecting outcome 
measures, recruiting parents and conducting the study. 
The cofounder of Miracle Babies Foundation (Melinda 
Cruz) is furthermore an Honorary Research Associate of 
LIFT (see e-supplemental 3).

The results of LIFT will be communicated to partici-
pants’ parents prior to publication by the investigator of 
the relevant site via a letter and lay summary. A summary 
of the results for parents, with Frequently Asked Ques-
tions, will also be placed on the NHMRC CTC website 
and on the Miracle Babies Foundation website. Patient 
advisers will be thanked in the acknowledgements of the 
final publication.

EthICs And dIssEMInAtIon
This study is conducted according to the Note for Guid-
ance on Good Clinical Practice (CPMP/ICH/135/95) 
annotated with Therapeutic Goods Administration (TGA) 
comments (TGA DSEB July 2000) and in compliance 
with applicable laws and regulations in participating 
jurisdictions. The study is performed in accordance with 
the NHMRC Statement on Ethical Conduct in Research 
Involving Humans (© Commonwealth of Australia 2007) 
and the principles laid down by the World Medical 
Assembly in the Declaration of Helsinki 2008. The inves-
tigator are to comply with the protocol, except when a 
protocol deviation is required to eliminate immediate 

hazard to a subject. In this circumstance, the CTC is to 
be immediately advised. The study has been approved by:

 ► Northern Sydney Local Human Research Ethics 
Committee in January 2017 (Version 2.0, Reference 
1003–118M).

 ► Australian Capital Territory Human Research Ethics 
Committee in March 2017 (Version 2.0, Reference 
ETH.6.14.140).

 ► Women’s and Children’s Health Network Human 
Research Ethics Committee in March 2017 (Version 
2.0, Reference HREC/13/WCHN/165).

 ► Mercy Health Human Research Ethics Committee in 
June 2017 (Version 2.0, Reference R16/19).

 ► Northern B Health and Disability Ethics Committee 
in January 2018 (Version 2.0, Reference 16/NTB/12/
AM04).

Parents of potentially eligible infants are informed of 
the purpose of LIFT, the possible risks to participants, the 
voluntary nature of participation and right to withdraw 
and protection of confidentiality by the investigator (or 
designee). This is written in an information sheet (see 
e-supplemental 4), and evidence of informed consent is 
obtained in writing.

Access to data and record-keeping
The study is conducted in accordance with applicable 
Privacy Acts and Regulations. All information is stored 
securely at the NHMRC CTC, University of Sydney and is 
only be available to staff directly involved with the study. 
Access to anonymised data, and other study materials, by 
other parties is controlled by the TMC. All study-related 
documentation will be maintained for 23 years following 
completion of the study.

Source documents pertaining to the trial must be 
maintained by investigational sites. Source documents 
may include a subject’s medical records, hospital charts, 
clinic charts, the investigator’s subject study files, as well 
as the results of diagnostic tests such as X-rays, labora-
tory tests and ECGs. The investigator’s copy of the case 
report forms serves as part of the investigator’s record of 
a subject’s study-related data. The following information 
should be entered into the subject’s medical record: (1) 
baby’s name, contact information and protocol identifi-
cation; (2) the date that the baby entered the study and 
subject number; (3) a statement that informed consent 
was obtained (including the date); (4) relevant medical 
history; (5) results of key trial parameters; (6) occurrence 
of any SUSARs or outcome events; (7) the date the baby 
exited the study, and a notation as to whether the subject 
completed the study or reason for discontinuation.

dissemination policy
A report on the results of the planned analyses described 
herein (and the Statistical Analysis Plan) will be prepared. 
The results of the primary analysis of all end points will be 
submitted for publication in peer-reviewed journals. The 
TMC will appoint a Writing Committee to draft manu-
scripts on behalf of the LIFT Study Group.
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