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Full milk feeding from day one for
preterm infants

The FEED1 trial will investigate whether full milk feeds from day 1 in infants born at 30*° to 32*¢
weeks’ gestation reduces the length of hospital stay when compared to intravenous fluids or
parenteral nutrition with gradual milk feeding. Early establishment of milk feeding in preterm
infants could reduce risks of infection and improve growth. Achieving fully nutritional volumes
of milk feeds earlier and improving growth without infections or necrotising enterocolitis may
help the infant to be ready for home sooner.
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1. FEED1 is the first large RCT to
investigate whether infants born at 30
to 32" weeks’ gestation will be able to
milk feed fully from day 1.

2. Full milk feeds from day 1 could ‘de-
medicalise’ the care of preterm infants,
help to avoid invasive procedures,
reduce the length of their stay in
neonatal units, encourage mothers to
express milk, and support early breast
milk feeding.

Despite evidence to the contrary,
clinicians often delay initiating milk
feeds or increase feed volume slowly due to
fear of necrotising enterocolitis (NEC).
The recently completed Speed of
Increasing milk Feeds Trial (SIFT)'
provides evidence from over 2,800 babies
that faster advancement of milk feeds does

not increase the risk of NEC even in the
most premature infants.

Infants born at more mature gestations
have a lower risk of NEC and may be able
to be fully milk fed from day 1. Full milk
feeds from day 1 could also avoid invasive
procedures such as insertion of central
venous lines and therefore reduce the
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TABLE 1 The FEED1 trial: co-applicants, investigators and colleagues. Key: NCTU = Nottingham

Clinical Trials Unit.
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risk of infections associated with such
procedures. It could also reduce the
number of painful procedures such as
intravenous cannulations and support
more involvement of families, particularly
mothers, in the care of the infant from the
first day of life.

Small randomised controlled trials
(RCTs) have demonstrated the feasibility of
giving full milk feeds from day 1.7 These
trials found that infants randomised to full
milk regained birth weight quicker, had
improved growth at discharge, shorter
duration of hospital stay, and fewer cases
of sepsis without an increased risk of NEC.
These studies are very small and were all
conducted in India where the preterm
population, healthcare resources, infra-
structure and delivery systems as well as
treatments and risk factors are different
to those in the UK. There have been no
studies in the UK or other similar high-
resource settings investigating the strategy
of feeding preterm infants ‘full milk’ feeds
from day 1.

The FEED1 trial

The Fluids Exclusively Enteral from Day 1
trial (FEED1) will investigate whether full
milk feeds from day 1 in infants born at
30" to 32* weeks’ gestation reduces the
length of hospital stay when compared to
intravenous fluids or parenteral nutrition
(PN) with gradual milk feeding as per
standard practice. The study will recruit
participants from 40 neonatal units across
the UK and include over 2,000 preterm
infants (FIGURE 1).

Outcomes

The primary outcome is length of hospital
stay. Preterm infants spend long periods of
time in hospital and a reduction in this
time will help families come together
sooner. It will also reduce the pressure

of cot space in neonatal services thus
reducing the cost of care for preterm
infants. Early milk feeding with support
to mothers to encourage breast milk
expression will promote breast milk
feeding and help increase breastfeeding
rates at discharge.

The trial will also assess several
secondary outcomes including late onset
sepsis and NEC (TABLE 2). Infants will be
followed up at six weeks’ corrected age.

A full health economics analysis will be
performed to investigate if the cost of care
can be reduced by using full milk from
day 1. A further follow up at two years of
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Information publicising trial available in antenatal clinics and other areas

Y

Trial information given to women in preterm labour* or having
planned delivery 30*° to 32*weeks gestation during antenatal
counselling appointment

v

| Woman willing to give written consent

Treat as per local
standard care

OSCy

Y

Women presenting in
preterm labour or baby
delivered at 30*° to 32+

weeks gestation
v

Baby delivered at 30*° to
32*¢ weeks gestation

Meet trial eligibility
criteria?

7

criteria?

Meet trial eligibility

Treat as per local
standard care

© ©

Treat as per local
standard care

<>

Yes

A

Obtain oral assent
(as per RCOG guidance)

R

Written informed

Randomisation (of mother)
within three hours of birth

consent obtained
as soon as

acceptable for use

A7

¥ of data in trial

Intervention (full milk)
Full milk feeds from day 1
Start with 60ml/kg/day
and increase as per infant’s
fluid requirements

milk on day 1 and increments

Control (gradual milk)
IV fluid or parenteral
nutrition, max of 30ml/kg

as per local practice

v Key:
Feeding logs to collect fluids and feeds data until full feeds Y
(at least 140ml/kg/day for three consecutive days) reached Antgnatal
Increase milk feeds add fortifier, or other changes as per local practice R
v pathway
Dat:a collection until discharge inclt{ding Iength of hospital .st.ay P —
(primary outcome), late onset sepsis, necrofclsmg enfcerocolltls, P
growth, type(s) and mode(s) of feeding, survival pathway
2
Follow-up at six weeks corrected age (telephone, email or post as per
family’s preference): survival, type(s) and mode(s) of feeding, parental
satisfaction (P-BESS questionnaire) and hospital visits/admissions

v

Planned two year follow-up: survival and neurological assessment

FIGURE 1 The FEED1 trial: an overview. "Women presenting in preterm labour may be
consented via the antenatal or postnatal pathway. Clinician discretion will be used to

determine the most appropriate method.

Primary outcome: Length of hospital stay

Secondary outcomes
Measured until hospital discharge

Measured at six weeks’ corrected age

Survival to hospital discharge
Late onset sepsis
Necrotising enterocolitis

Proportion of infants who are breastfeeding
and breast milk feeding at hospital discharge

Number of days of intravenous cannulation,
central lines and PN

Weight and head circumference

Survival to six weeks’ corrected gestational
age

Proportion of infants who are breastfeeding
and breast milk feeding at six weeks
corrected gestational age

Hospital visits up to six weeks of corrected
age

Parental satisfaction

Health economics analysis

Planned two-year follow up

Neurodevelopmental outcomes

Survival to two years corrected gestational age

TABLE 2 Outcome measures of the FEED1 trial.
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corrected age is planned for assessing
neurodevelopmental outcomes.

Mothers of eligible infants (TABLE 3) will
be randomised to ‘full milk’ (ie infants
receiving all their fluid requirement as milk
feeds from the day of birth) or ‘gradual
milk’ (ie intravenous fluids or PN and
gradual increase in milk feeds as per stan-
dard practice). The mother will be
randomised so that siblings from multiple
births such as twins and triplets will receive
the same intervention and so that antenatal
discussions and consent can be obtained in
many but not all cases.

Recruitment and randomisation of
mothers: the need to randomise
and start intervention within three
hours of birth

Infants need to be entered into the trial
within three hours of birth (FIGURE 1).
Mothers expecting to deliver at 30" to 32"
weeks’ gestation will be approached, where
possible, in the antenatal period or
immediately after birth. The immediate
hours after birth are often a very stressful
time for mothers and families. It may not
be appropriate to burden families with
detailed information about the trial and
ask for written consent at such worrying
times. Previous studies have looked into
the consent process immediately after birth
and based on their results the Royal
College of Obstetrics and Gynaecology
(RCOG) has recommended that a process
involving oral assent followed by deferred
written consent is more suitable for
perinatal trials that require participants

to be entered in a time critical manner.
Following this advice, due to the short time
available to randomise mothers and enter
infants into the trial, if antenatal consent
has not previously been provided mothers
will be initially asked for oral assent. If the
mother agrees to participate, the oral
assent will be documented, randomisation
performed and the infant(s) entered into
the trial. Following this, written informed
consent will be taken as soon as possible to
allow the participants’ data to be entered
into the trial.

Full milk from day 1 vs gradual milk

Infants in the full milk arm will receive all
their fluid requirements as milk. Milk feeds
will be started at 60mL/kg/day. Frequency
of feeding will be as per local practice, such
as two-hourly, hourly or continuous
feeding. The choice of milk will depend on

Infants born at 30*° to 32*° weeks’ gestation, inclusive

Inclusion criteria

Exclusion criteria

Infants born at 30" to 32*° weeks’ gestation,
inclusive

Infant <3 hours (180 minutes) old (since
recorded time of birth)

Infants with known congenital
abnormalities of the gastrointestinal tract or
conditions that make enteral feeding unsafe

Infants who are small for gestational age
(birth weight <10th centile) AND evidence of
reversed end-diastolic flow on antenatal
umbilical Doppler ultrasound*

Mother has participated in the trial during a
previous pregnancy*

gradual milk groups.

Infants requiring respiratory support (such as via continuous positive airway pressure) or
other supportive treatments will be included in the study if the attending clinician is in
equipoise about the infant being randomised to either the full milk or the gradual milk arm.
Similarly, well infants should only be included if the attending clinician is in equipoise
about the best feeding regime and the infant being randomised to either full milk or

*Small for gestational age infants with antenatal Doppler ultrasound scan showing absent
umbilical artery flow or whose mothers did not have antenatal umbilical Doppler
ultrasound may be eligible for the trial if they meet the other inclusion criteria.

*The trial will recruit over 36 months. It is possible that the mother of an infant(s) who has
already participated in the trial has another pregnancy in this duration. In such
circumstances, the infant(s) born in subsequent pregnancies will be excluded to avoid bias
due to the experience of previous participation.

TABLE 3 Inclusion criteria for the FEED1 trial.

the mother’s preference and local practice.
Mother’s own breast milk will always be
the first choice and all mothers will be
supported to express breast milk for their
infants. In the first few days, the volume of
the mother’s milk may not be sufficient to
fully milk feed her infants. The volume will
be supplemented with human donor breast
milk or preterm infant formula milk as per
mother’s choice and local practice. Any
extra milk, whether human donor breast
milk or infant formula will only replace the
intravenous fluids or PN that the infant
would have received in normal clinical
practice. Mother’s milk will always be given
to the infant and the aim is to provide the
total required volume as mother’s own
milk as soon as possible. Milk feed volumes
will be increased gradually at a rate such
that all the infant’s fluid requirements are
met with milk.

In the gradual milk group, infants will
receive intravenous fluids, PN, and smaller
volumes of milk feeds increased as per
local practice.

Daily feeding logs will be used to collect
data on feeding and fluids until the infant
reaches full feeds (defined as at least
140mL/kg/day of milk feeds for three
consecutive days). Data on other outcomes,
such as late onset sepsis and NEC will be
collected until discharge.

Progress of the trial and contact
information

The trial has been funded by the National
Institute of Health Science Health
Technology Assessment Programme
(project: 17/94/31). It has received ethical
approval from the East Midlands-Derby
Research Ethics Committee (ref:
19/EM/0258). Sites have been selected and
training has begun. The first set of sites
began recruiting in October 2019. Full trial
protocol, study information leaflets, and
further information can be requested by
contacting feed1@nottingham.ac.uk or via
Twitter @FEED1Trial.

Discussion

The full milk feeds from day 1 intervention
is aimed at ‘normalising’ the care of
preterm infants who are at a lesser risk of
complications of large volume milk feeds
such as NEC and may be able to safely feed
fully from the first day after birth. It will
encourage mothers and families to be
involved in the infant’s care from the

first day and support mothers to express
breast milk.

Preterm infants born at 30" to 32"
weeks’ gestation are unable to breastfeed
directly due to their immature sucking and
swallowing. In current practice, their fluid
requirements are met by intravenous fluids
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or PN. The infants have to undergo painful
procedures such as intravenous cannu-
lation and often more invasive procedures,
for example placement of central venous
lines. These increase the risk of serious
infections such as late onset sepsis.

According to current practice and
accepted medical knowledge, a preterm
infant requires 60mL/kg/day to maintain
haemodynamic stability. Unlike term
infants who can thrive on small volumes of
colostrum for the first few days, preterm
infants will become unwell if given such
small volumes. Therefore, even if the
preterm infant receives some volumes of
mother’s milk in the first few days, the
infant’s fluid requirements have to be met
with extra fluids. In current practice, this is
met with intravenous fluids or PN, which
come with risks of painful procedures,
invasive infections, and electrolyte
imbalances. The FEED1 trial aims to
replace PN or other intravenous fluids with
milk feeds. As mothers produce small
volumes of colostrum in the first few days,
it is very likely that infants randomised
to the full milk arm will require some
supplementation of the mother’s expressed
breast milk with human donor milk or
infant formula on the first few days of life.
Mother’s own breast milk will always be
given first and the trial protocol aims to
fully milk feed with mother’s milk as soon
as adequate volumes are available.

The FEED1 trial and the team members
fully support the Unicef Baby Friendly
Initiative and aim to encourage early
mother’s milk feeding in all participants.

The supplementary milk will not be given
in place of mother’s milk and will only
replace the need for intravenous
cannulation, placement of central lines,
and infusion of glucose and electrolyte
solutions or parenteral fluid. The infants
will receive colostrum and all the volumes
of maternal breast milk with an aim to give
the full feeds with mother’s milk as soon as
possible. Other breast milk feeding
practices such as the use of oropharyngeal
colostrum will be continued as per routine
local practice and will be encouraged in
both arms of the trial. All participating
mothers will receive full support for
expressing breast milk and establishing full
breastfeeding as per local policy.
Encouraging full milk feeding from the
first day and supporting mothers to
breastfeed may improve the rates of
breastfeeding and breast milk feeding. Data
on breastfeeding will be collected at
discharge and at six weeks of corrected
gestational age to investigate this.

Having a baby in the neonatal unit is a
very stressful time for families. Further
stress is added when parents see their
fragile infants undergo painful procedures
and being attached to numerous drips and
lines. Milk feeding is less invasive and more
physiological. It will reduce the ‘over-
medicalisation’ of preterm care. A
reduction in the length of hospital stay will
reduce the time of separation and reduce
the burden on families.

The FEEDI trial is expected to provide
evidence that will help to improve feeding
practices and care of preterm infants and
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will support families to be more involved
in neonatal care.
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