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Abstract

Background: Preterm birth is the most important single determinant of adverse outcome in the United Kingdom;
one in every 70 babies (1.4%) is born before 32 weeks (very preterm), yet these births account for over half of
infant deaths.
Deferring cord clamping allows blood flow between baby and placenta to continue for a short time. This often
leads to increased neonatal blood volume at birth and may allow longer for transition to the neonatal circulation.
Optimal timing for clamping the cord remains uncertain, however. The Cochrane Review suggests that deferring
umbilical cord clamping for preterm births may improve outcome, but larger studies reporting substantive
outcomes and with long-term follow-up are needed. Studies of the physiology of placental transfusion suggest that
flow in the umbilical cord at very preterm birth may continue for several minutes. This pilot trial aims to assess the
feasibility of conducting a large randomised trial comparing immediate and deferred cord clamping in the UK.

Methods/Design: Women are eligible for the trial if they are expected to have a live birth before 32 weeks
gestation. Exclusion criteria are known monochorionic twins or clinical evidence of twin-twin transfusion syndrome,
triplet or higher order multiple pregnancy, and known major congenital malformation. The interventions will be
cord clamping within 20 seconds compared with cord clamping after at least two minutes. For births with cord
clamping after at least two minutes, initial neonatal care is at the bedside. For the pilot trial, outcomes include
measures of recruitment, compliance with the intervention, retention of participants and data quality for the
clinical outcomes.
Information about the trial is available to women during their antenatal care. Women considered likely to have a
very preterm birth are approached for informed consent. Randomisation is close to the time of birth. Follow-up for
the women is for one year, and for the children to two years of age (corrected for gestation at birth). The target
sample size is 100 to 110 mother-infant pairs recruited over 12 months at eight sites.

Trial registration: ISRCTN21456601, registered on 28 February 2013.
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Background
In the UK, infant mortality (deaths in the first year of
life) for babies born very preterm (before 32 weeks ges-
tation) is 144/1000 live births, compared to 1.8/1000 for
those born at term (38 to 41 weeks) [1]. Very preterm
birth accounts for 1.4% of live births in the UK, but 51%
of infant deaths [1]. For infants born before 28 weeks,
duration of hospital stay is 85 times longer than for term
births, and hospital inpatient costs are £15,000 higher;
for those born at 28 to 31 weeks, it is 16 times longer
and £12,000, respectively [2].
Morbidity amongst children born very preterm is

also high compared to those born at term. Of very pre-
term infants who survive, 5 to 10% develop cerebral
palsy, and those without severe disability have a twofold or
greater increased risk for developmental, cognitive, and be-
havioural difficulties [3,4]. Of babies born before 28 weeks,
a quarter of survivors have neurosensory disability, such as
cerebral palsy, severe developmental delay, blindness or
deafness [5]. Surviving children have higher levels of dys-
function in a range of measures of cognition, behaviour and
functioning [5], impairments that persist into adolescence
and early adulthood [6,7]. Teenagers and young adults born
very preterm also report poorer physical abilities and more
chronic ill health and functional limitation than their peers
born at term, although self-reporting of health-related qual-
ity of life is similar [8,9]. Prematurity and its sequelae have
an enormous negative psychosocial and emotional impact
on parents and families [5,10].

Placental transfusion
Placental transfusion is the transfer of blood between
the placenta and the baby at birth. For term births, this
blood flow is usually complete by two minutes, but may
continue for up to five minutes. The mean volume of
placental transfusion for term births is 100 ml, which is
around 29 ml/kg birth weight and 36% of neonatal blood
volume at birth [11]. For preterm births, placental trans-
fusion may take longer [12], and may be incomplete if
the cord is clamped within 30 to 90 seconds [13]. This
seems logical, as at term, two-thirds of the feto-placental
circulation is in the infant, whilst below 30 weeks gesta-
tion, a greater proportion is in the placenta [14]. Also,
the umbilical vein is smaller than at term, and uterine
contraction less efficient. Cord clamping before placental
transfusion is complete may restrict neonatal blood vol-
ume and red cell mass, and interrupt transition from the
fetal to neonatal circulation.
As the baby is born, umbilical circulation slows and

pulmonary vascular resistance falls, rapidly increasing
pulmonary blood flow. This is the beginning of transi-
tion from the fetal to the neonatal circulation. For
infants born too early, the mechanisms for these circu-
latory changes may not be fully developed and so may
take longer. Continued flow in the umbilical vein and
arteries at birth may be part of the physiological mech-
anisms assisting the baby as it makes the transition
from fetal to neonatal circulation. Restricting this flow
by immediate cord clamping may limit the baby’s abil-
ity to deal with this transition. If there is insufficient
circulating blood volume to fill the expanding pulmon-
ary vasculature, an infant may compensate by reducing
flow to the peripheral circulation and/or to organs such
as the kidney. Whilst most healthy babies at term may
adapt without major consequences, for those born preterm
or with their cardio-respiratory circulation already im-
paired, there may be substantive consequences.
Over 20 years ago it was first suggested that restricting

placental transfusion by immediate clamping for preterm
babies might increase the risk of intraventricular haem-
orrhage [15]. Possible mechanisms for this increase were
suggested to be hypovolaemia, and/or increased fluctu-
ation in blood pressure following the abrupt transition
to a neonatal circulation.
Cord milking (pinching the cord close to the mother

and running the fingers towards the baby, usually several
times) has been suggested for preterm births as a means
to increase neonatal blood volume without deferring
cord clamping [16]. Cord milking over-rides the infant's
physiological control of its own blood volume and blood
pressure, however, and disrupts umbilical blood flow.

Systematic review: immediate versus deferred cord clamping
The Cochrane Review of timing of cord clamping for
preterm births [17] includes 15 trials, with 738 infants
recruited between 24 and 36 weeks gestation. Immedi-
ate cord clamping ranged from 5 to 20 seconds, al-
though several studies did not state the duration.
Deferred clamping ranged from 31 to 120 seconds for
births before 34 weeks; one study recruiting between
34 weeks and 36 weeks gestation used 180 seconds.
The few studies that reported a rationale for how long
to defer clamping said it had been a balance between
allowing placental transfusion, and what was perceived
as an acceptable delay in neonatal care. One small trial
(40 mother-infant pairs) compared cord milking with
immediate cord clamping [16]. Many outcomes are re-
ported by only a few studies, so there is potential for
reporting bias.
No trials reported outcome for the women. Primary

outcomes for the infants were death, death or neurodi-
sability at two years of age, ultrasound diagnosis of
grade 3 or 4 intraventricular haemorrhage, and peri-
ventricular leukomalacia. Death before discharge from
hospital was reported in 13 trials, and there was no
clear difference between the groups (Table 1). No stud-
ies have reported death or neurodisability at two years
of age. There was no clear difference between the



Table 1 Immediate versus deferred cord clamping for preterm births: effects for infants

Outcome Number of trials Number of participants Risk ratio 95% confidence interval

Death 13 668 0.63 0.31 to 1.28

intraventricular haemorrhage

any (grade 1 to 4)) 10 539 0.59 0.41 to 0.85

severe (grade 3 or 4) 6 305 0.68 0.23 to 1.96

periventricular leukomalacia 2 71 1.02 -0.52 to 5.56

temperature on SCBU admission (°C)a 3 143 0.14a -0.03 to 0.31a

Transfusion

for anaemia 7 392 0.61 0.46 to 0.81

for hypotension 4 130 0.52 0.24 to 1.11

number of transfusionsa 5 210 -1.26a -1.87 to −0.64a

mean arterial pressurea

at birth 2 97 3.52a 0.60 to 6.45a

at 4 hours 2 111 2.49a 0.26 to 4.72a

inotropes for low blood pressure 4 158 0.42 0.23 to 0.77

necrotising enterocolitis 5 241 0.62 0.43 to 0.90

serum bilirubin peaka 7 320 15.01a 5.62 to 24.40a

jaundice requiring phototherapy 3 180 1.21 0.94 to 1.55

oxygen supplementation at 36 weeks 5 209 0.69 0.42 to 1.13
amean difference.
SCBU, special care baby unit.
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groups in either severe intraventricular haemorrhage
or periventricular leukomalacia.
Infants allocated to deferred cord clamping had

fewer diagnoses of any intraventricular haemorrhage
than those allocated to immediate clamping (Table 1).
There was no clear difference between the groups in
the three trials reporting temperature on admission to
the special care baby unit. Deferred cord clamping was
associated with less transfusion for anaemia, but there
was no clear difference in transfusion for hypotension.
Deferred clamping was also associated with higher
mean arterial blood pressures at birth and at four
hours of age, and less requirement for inotropes. It was
also associated with a reduction in the risk of necrotising
enterocolitis. Infants allocated deferred cord clamping had
higher serum bilirubin, but there was no clear difference in
jaundice requiring phototherapy in the three trials
reporting this outcome. There was no clear difference
between the groups in oxygen requirement at 36 weeks
postmenstrual age.
Follow-up at age seven months (corrected for gesta-

tion at birth) was reported for one study, which re-
cruited 72 infants. Of these, five died before seven
months and nine were lost to follow-up. There was no
overall difference between the groups in Bayley Scales
of Infant Development-II.
The review concludes that ‘to reliably compare strat-

egies for influencing placental transfusion we need large
high-quality trials, with sufficient power to reliably assess
clinically relevant differences in important outcomes’ [17].

Initial care at birth for very preterm infants: at the
bedside or at the room side
Initial neonatal care and stabilisation takes place on a
resuscitaire. Traditionally, this is at the side of the room,
or in an adjacent room. Disadvantages of these locations
are that they necessitate immediate cord clamping, and
that often the woman and her partner are not able to
see or touch their baby at birth [18,19]. If cord clamping
is deferred this should not necessarily mean that neo-
natal care is also deferred. Strategies for providing neo-
natal care and stabilisation of the baby at the bedside
have now been developed. Parents’ views following initial
care at the bedside have been positive [20]. Evaluation of
the views of clinicians is also positive, although there are
initial issues around training, practical arrangements for
preparing and moving the equipment, and making space
at the bedside [20]. The experience of providing initial
neonatal care at the bedside has been positive, and it is
now part of standard care in some hospitals.
Providing neonatal care for very premature infants at

the bedside allows the woman and her partner to share
the first moments of their child’s life [21,22], if they wish
to, and is therefore potentially a more family-centred
approach. Family-centred care in neonatal units, with
improved communication and involvement of parents in
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their baby’s care, appears to benefit babies, is welcomed
by parents [10] and is an NHS priority [23]. Providing
neonatal care at the bedside has parallels with family
presence during resuscitation of adults and children,
which is preferred by families and appears to be benefi-
cial [24-28].

Current practice for timing of cord clamping at very
preterm births
In the UK, 57% of obstetricians report clamping the
cord within 20 seconds for very preterm births [29].
Just 15% of midwives and 5% of obstetricians reported
that they routinely record when the cord was clamped
in the medical notes. Guidelines for care during the
third stage of labour make various recommendations,
and it is often not clear how these should be applied to
very preterm babies, many of whom will require neonatal
care at birth [30-32].

Why a trial is needed now
Current evidence is that for very preterm births, timing
of cord clamping, and other strategies to influence pla-
cental transfusion, may improve outcome at hospital.
But the trials are small, and overall there is high risk of
bias. The effects on substantive outcomes and long-term
neurodevelopment remain uncertain. Assessing alterna-
tive strategies for timing of cord clamping has been
identified as a research priority by service users [33], re-
searchers [17,34,35], obstetricians [29], midwives [29],
neonatologists (Duley L, Farrar D, McGuire W, Oddie S:
Survey of the Extended Neonatal Network to assess
views on timing of cord clamping and placental transfusion,
unpublished), NICE [30,36], and the Royal College of
Obstetricians and Gynaecologists [21].
Our primary hypothesis is that for children born before

32 weeks gestation immediate cord clamping is associated
with higher death or neurosensory disability at two years of
age (corrected for gestation at birth) than deferred cord
clamping. A trial to test this hypothesis would need to be
large and multicentre. This protocol is for a pilot trial
to assess the feasibility such a study.

Methods/Design
This study is a pragmatic multicentre pilot randomised
trial comparing alternative strategies for cord clamping
at very preterm birth.

Participants
Women are eligible for the study if they are expected
to have a live birth before 32 weeks gestation, regard-
less of mode of birth or whether cephalic or breech
presentation.
Exclusion criteria are monochorionic twins (from an

ultrasound scan) or clinical evidence of twin-twin
transfusion syndrome, triplets or higher order multiple
pregnancy, or known major congenital malformation.

Interventions
There is no consensus about the definition of immediate
or deferred cord clamping, or about the optimal timing
of cord clamping for very preterm birth. We have
chosen our interventions based on current practice
[29], the interventions reported in the trials included
in the Cochrane review [17], consultation with neona-
tologists, and our work measuring the volume and
duration of placental transfusion [11,37].
The interventions are cord clamping within 20 seconds

or cord clamping after at least two minutes.
For both groups, while the cord is intact, the baby should

be at the level of the placenta, and should not be lifted
above the level of the mothers’ abdomen. All other aspects
of care are at the discretion of the attending clinicians, in-
cluding administration of a prophylactic uterotonic drug.
For deferred cord clamping, care for the baby is pro-

vided at the mother’s bedside. For immediate clamping
care is either at the bedside or at the side of the room,
at the discretion of the attending clinicians. In both
cases the baby receives the same care at birth, just in dif-
ferent places. Neonatal care is based on local unit policy
and consistent with newborn life support guidelines
[32,38]. Standard equipment is used for both groups ac-
cording to local practice, including plastic sheets or bags
(depending on gestation and local practice), towels and
any other equipment such as hats, warming mattress or
overhead heaters, and saturation monitors.
For neonatal care at the bedside, babies are placed onto a

firm surface next to the mother’s bed or to the operating
theatre table, with easy access to necessary equipment. This
is achieved either by moving the conventional resuscitaire
alongside the woman’s bed [39] or by using a small specia-
lised mobile trolley (for example the BASICS trolley) [40].

Outcome measures
To assess the feasibility of a large multicentre trial, the
outcomes for this pilot trial are as follows:

1. number of women recruited in each hospital;
2. proportion of potentially eligible women recruited;
3. reasons for non-recruitment (medical, parental,

logistic, other);
4. spectrum of gestational age and neonatal outcome

among recruits;
5. compliance with the trial interventions, and reasons

for non-compliance;
6. completeness of data collection for main outcomes;
7. views of women and their partners on recruitment,

randomisation and the interventions’ and
8. proportion lost to follow.
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Clinical outcomes for infants and women likely to be
used in the main trial will also be collected. These
are death or neurosensory disability at age two years
(corrected for gestation at birth) as primary outcome.
Secondary outcomes for the baby are death, blood
transfusion, intraventricular haemorrhage (grade 3 to
4), periventricular leukomalacia, hypothermia, respira-
tory distress syndrome, ventilation, necrotizing entero-
colitis, treatment for hyperbilirubinemia, duration of
hospital stay and neurosensory delay at age 2 years
(corrected for gestation at birth).
Secondary outcomes for the women are postpartum

haemorrhage, infection, depression, and breast feeding/
expressing.
Outcome for the women is assessed at discharge from

hospital, by a self-completed (either handed out in hos-
pital or sent by post) questionnaire at four to eight
weeks, and by self-completed postal questionnaire at
one year. For the babies, outcome is assessed at 36 weeks
postmenstrual age, at discharge from hospital, and at age
2 years (corrected for gestation at birth). This assess-
ment at age two includes an Ages and Stages Question-
naire [41], the PARCA-R (Parent Report of Children’s
Abilities-revised) questionnaire [42], and a Bayley Scales
of Infant Development III [43]. This Bayley assessment
is blind to the allocated group.

Sample size
Eight large maternity hospitals are included in this pilot
trial, with an estimated total of 43,600 live births per
year (5 to 6,000 average annual live births per unit). In
the UK, 1.4% of live births are before 32 weeks gestation
[1]; we, therefore, expect 610 potentially eligible births
and anticipate recruitment of between 100 and 110
women (16 to 18% accrual) over 12 months.

Randomisation
Randomisation is in a 1:1 ratio, stratified by hospital.
Sequence generation uses computer-generated, random
permutated balanced blocks of randomly varying size,
created by the Nottingham Clinical Trials Unit (NCTU)
in accordance with their standard operating procedure.
Concealment of allocation is by sealed consecutively
numbered opaque envelopes. These envelopes are held
in a ring binder randomisation folder, which is kept in a
secure place that is easily accessible for the delivery
suite. Envelopes are removed in consecutive order by
tearing the next one out of the randomisation folder at
the punch holes. At the time of removing the folder,
whoever takes it initials and dates the folder log. On the
front of each envelope is a reminder to check eligibility,
and a label to be completed before the envelope is
opened. This label records the date, time, woman’s ini-
tials, her date of birth, and her gestation. Once this
information is complete, the woman is considered to be
randomised, even if the envelope is not opened.
The envelopes contain a yellow card stating when the

cord should be clamped; stickers for the woman and
baby’s medical notes (indicating they are in the trial);
and a Birth Record (plus a second to be used for twin
births) to be completed at the time of birth and filed in
the baby’s medical notes. The Birth Record asks for in-
formation about care during the third stage of labour
and initial neonatal care. Each delivery suite has a Cord
Pilot Trial secure mailbox. After each randomisation, the
randomisation envelope and the yellow allocation card
are posted into this mailbox. The mailbox is checked
daily by the research midwife/nurse. Details from the
randomisation envelope are then entered into the online
randomisation log maintained by the NCTU, and the en-
velope is filed with the woman’s Case Report Form.
If an envelope is taken from the randomisation folder

but not used, the discarded envelope is posted unopened
into the Cord Pilot Trial mailbox. These unused and dis-
carded envelopes are notified to NCTU, and the enve-
lopes returned to NCTU. All randomisation envelopes,
both opened and unopened, are accounted for by the
NCTU. Envelopes used out of order or tampered with
will be recorded and reported.

Trial entry and recruitment
General information about the trial, such as summary
information leaflets and study posters, is available on
antenatal clinics and antenatal wards. These introduce
the trial and explain how women can access more infor-
mation if they wish. To avoid causing unnecessary anx-
iety this information makes clear that only around 1 in
70 women give birth before 32 weeks gestation. Women
who would like more information are offered the parent
information sheet, which is more detailed.
Women in the antenatal clinics, antenatal wards or a

high risk antenatal clinic, who are at a high risk of hav-
ing a birth at less than 32 weeks gestation are offered
the parent information sheet. They have an opportunity
to discuss the study with their family and partner. If a
woman decides to participate in the trial, written in-
formed consent is taken. Whenever possible, at least
12 hours is given for the woman to consider participat-
ing in the trial. If a woman does not participate, this de-
cision will not influence her clinical care.
If a woman who has consented to participate in the

trial is in established labour, or is being prepared for a
caesarean section, her gestation and willingness to par-
ticipate are checked. If she still meets the inclusion
criteria she is randomised (Figure 1). Randomisation
near to the time of birth should ensure that women en-
rolled into the trial give birth before 32 weeks gestation.
However, if a woman is randomised but does not give



Woman in maternity unit and at risk of preterm birth 

Birth imminent
(preparing for caesarean section, or in established labour)

Check eligibility

RANDOMISATION

Immediate cord clamping
clamping within 20 seconds 
neonatal care at the roomside/ bedside

Deferred cord clamping
clamping after at least 2 minutes 
neonatal care at the bedside

Women: outcome at discharge Children: outcome at discharge

Women: follow-up at 12 months Children: follow-up at age 2 years 
(corrected for gestation at birth)

Woman gives consent 
(see flowchart 2)

Not eligible
No further contact

Check eligibility

Eligibility confirmed

Figure 1 Participant flow. This figure shows the participants’ pathway through the trial.
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birth until after 32 weeks gestation, she remains in
the trial.
If there is insufficient time to gain written consent be-

fore randomisation, and the attending clinician feels it is
appropriate, these women will be asked verbally if they
would like to participate in the trial. After a brief sum-
mary of the study as well an opportunity to ask ques-
tions, the woman is asked if she would like to participate
in the trial. If she agrees, she is then randomised
(Figure 2). This is recorded in her medical notes, and
the clinician taking consent completes a form. Before
discharge from hospital, the woman is approached for
written consent to use her and her baby’s data, and for
participation in follow-up. If a woman declines oral
assent, she is not randomised.
This process for oral assent was developed in discus-

sion with the National Childbirth Trust (NCT) and Bliss,
the special care baby charity. It is also in line with rec-
ommendations on valid consent for research while in
labour from the Royal College of Obstetricians and
Gynaecologists [44].
Follow-up of participants
At discharge from hospital, outcome data for the women
and babies are collected from the medical notes, along
with contact details to facilitate follow-up. Women are
asked to complete a questionnaire at four to eight weeks.
If the baby is still in hospital this is given to them by the
research midwife/nurse, or if the baby is no longer in
hospital, it is posted to their home address. The ques-
tionnaire includes the Hospital Anxiety and Depression
Scale (HADS) [45], questions asking the women about
their and her babies’ care and their experience in hos-
pital, and asks women about their experience of partici-
pating in the CORD Pilot trial. There is also a section
asking women about their baby’s feeding (removed if the
baby died). When the child is one year old, a birthday
card is sent along with a second questionnaire asking
the same questions. A stamped addressed envelope is
provided to return questionnaires.
When the baby is 2 years old (corrected for gestation

at birth), the parents/carers are contacted to arrange a
neurodevelopment assessment for the child, using the



Figure 2 Consent pathways. This figure shows the two different consent pathways used within the trial.
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Bayley Scales of Infant Development III. Four weeks before
this assessment, the family are sent the Ages and Stages
Questionnaire by post [41], and asked to complete and re-
turn this before the assessment (using a prepaid envelope).
The assessment is by a trained practitioner either at home
or in a clinic, whichever is preferred by the family. During
the visit, the parents are asked to complete the Parent Re-
port of Children’s Abilities - Revised (PARCA-R) [42].
For all questionnaires, if there is no response a reminder

is sent after two weeks. If there is still no response after
another two weeks, the coordinating centre telephone to
offer the opportunity to complete the questionnaire over
the telephone. If no telephone number is available another
postal reminder is sent. Stamped addressed envelopes are
provided for all questionnaires.
Women and babies are also ‘flagged’ with the Health

and Social Care Information Centre, through the Medical
Research Information Service. This allows identification of
deaths after discharge from hospital and movement out of
the NHS, information that helps prevent inappropriate



Pushpa-Rajah et al. Trials 2014, 15:258 Page 8 of 11
http://www.trialsjournal.com/content/15/1/258
contact with the family and also reduces losses to
follow-up.

Adverse events
This study includes babies who are high risk for adverse
outcomes, and so adverse events that could be influ-
enced by the trial interventions are being collected as
outcomes for the study.
Although neonatal or infant death is one of the out-

comes for this study, death before discharge from hos-
pital is considered as a serious adverse event (SAE). Any
unexpected and serious adverse event, for either the
woman or the baby, considered to be potentially related
to the study interventions will also be reported as a SAE.
Any SAE that is not a death will be followed until there
is resolution or the event is considered stable.
All SAEs are reported to the Chief Investigator. The

Chief Investigator will submit, every six months for the
duration of recruitment to the trial or on request, a
safety report to the Data Monitoring Committee, which
will include all reported SAEs.

Site set-up and training
Site set-up and training includes a range of strategies,
such as collaborators meetings, site initiation visits,
video and simulations, slide sets, and site monitoring
visits. Training in providing neonatal care at the bedside
is provided for all clinical staff, including neonatologists,
obstetricians, and midwives.

Feasibility criteria for progression to the main trial
The final decision about progression to the main trial
will be made by the independent Trial Steering Commit-
tee, in consultation with the Data Monitoring Commit-
tee. The pre-specified criteria for feasibility are based on:

1. recruitment of at least 50% of target at 12 months.
But, if recruitment is below 80% of target, there will
need to be clear and achievable strategies for
overcoming identified barriers thereby improving
recruitment.

2. at least 80% of women in each group receiving the
intervention to which they had been allocated
during the final six months of recruitment (as
compliance may be lower in the early stages of a
feasibility study). For a proportion of births it is
anticipated that the cord will be too short to allow
initial care at the bedside, and so for these infants in
the deferred arm cord clamping may be before
2 minutes. For example, in a study requiring babies
to be placed on weighing scales with the cord intact,
of 33 term births for 5 (15%) the cord was too short
to allow the baby to be placed on the scales [11]. For
the deferred arm, feasibility criteria will be
considered to be met if 80% of infants with adequate
cord length had cord clamping after at least
2 minutes.

3. the difference between the two groups in median
time to cord clamping is at least 45 seconds.

Data management and trial monitoring
Data are entered as they accumulate into a trial specific
database developed and maintained by the NCTU. Ac-
cess to the database will be restricted and secure. All
trial data are anonymised by use of unique participant
trial numbers. Data quality is checked using criteria for
out-of-range and consistency, and checks for conflicting
data within and between data collections forms. Missing
data and data queries are referred promptly back to the
recruiting site for clarification.
For the follow-up phase, identifiable information about

participants will be held in a separate database to the
trial data. Access to this information will be restricted to
those involved in the follow up phase, as authorised by
the Chief Investigator.
Trial monitoring is by central statistical monitoring

combined with site visits. Central statistical monitoring
is used to monitor patterns of recruitment at sites, rea-
sons for non-recruitment of potentially eligible women,
characteristics of women recruited, gestation at recruit-
ment, and time of recruitment. It is also to assess compli-
ance with the protocol, such as eligibility and compliance
with the trial interventions. Each site has at least one moni-
toring visit; timing of this visit is influenced by recruitment,
data quality, and compliance with the protocol and study
procedures.
The Chief Investigator is the custodian of the data.

The trial is conducted in compliance with the current
revision of the Declaration of Helsinki (last amendment
October 2008), with relevant regulations, and with MRC
Guidelines for Good Clinical Practice in Clinical Trials,
[46] which is based on International Conference on
Harmonisation (ICH) guidelines for good clinical prac-
tice (GCP) (CPMP/ICH/135/95) July 1996.

Data analysis
Eligibility, recruitment and retention through the study
will be presented in a CONSORT flow diagram to show
the number of eligible women, the number approached
for participation (split according to written consent and
oral assent), the number of women (and their babies)
randomised into the two groups, and completion of
follow-up of the outcomes for the main study. Reasons
for eligible women not providing consent and for those
who have given consent not being randomised will be
described, when known. The time between oral assent
and randomisation will be analysed to check that this
method of consent is being used appropriately. Reasons
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for loss to follow-up after discharge from hospital will
also be presented, where known.
Baseline characteristics of the women (age, previous preg-

nancy history, reason for preterm birth) and the baby at
birth (gestational age at birth, baby gender and birth
weight) will be presented descriptively split by allocated
group. Continuous data will be summarised in terms of the
mean, standard deviation and/or median, lower and upper
quartiles, minimum and maximum with the number of ob-
servations. Categorical data will be summarised in terms of
frequency counts and percentages. The number of missing
values will be presented where applicable.
Compliance with the intervention will be assessed by

summarising the median time to cord clamping in the
two groups, the difference in median time to cord
clamping between the two groups, and the proportion of
women receiving the allocated intervention. Reasons for
non-compliance with the allocated intervention will be
tabulated. Compliance will be assessed for the first six
months of recruitment and for the second six months,
as our hypothesis is that compliance will improve over
time. The number (and percentage) of babies receiving
bedside or room side care and the type of care given in
each location in the two groups will be described.
Outcomes will be described for women at discharge, at

four to eight weeks, at 1 year, and for babies at discharge
and at 2 years. Any unexpected serious adverse events
for either the women or the baby will also be described.
This description of outcome will be for both groups
combined, not by allocated group. If feasibility is demon-
strated, and the trial progresses to a main study outcome
by allocated group will remain confidential to the Data
Monitoring Committee. It would then contribute to the
sample size for the main trial.
The woman’s views about whether participation in the

Cord Pilot Trial will be tabulated overall, and split by char-
acteristics that may influence the women’s views about par-
ticipating in the study. These characteristics are pre-
specified as allocated group, death of the baby, whether oral
assent was used, maternal age at recruitment, gestation at
recruitment less than 30 weeks, severe post-partum haem-
orrhage, postnatal depression, length of stay in a special
care baby unit longer than six weeks and whether partici-
pants needed a reminder to complete the questionnaires.

Archiving
Data and all appropriate study documentation will be
stored for a minimum of 10 years after completion of
the trial, including the follow-up period. The trial master
file and trial documents held by the Chief Investigator
on behalf of the sponsor will be archived in secure arch-
ive facilities at Nottingham University Hospitals NHS
Trust. This archive will include all trial databases and as-
sociated meta-data encryption codes.
Trial management
Day-to-day management of the trial is the responsibility of
the Trial Management Group (TMG), which meets at least
every two months and more often if required. Trial over-
sight is by an independent Trial Steering Committee. Safety
of trial participants is monitored an independent Data
Monitoring Committee, who report to the Trial Steering
Committee. Trial coordination is through the NCTU.

Ethics approval
Approval for this study was granted by the Nottingham 2
Research Ethics Committee (NRES reference 12/EM/0283).

Sponsor
Nottingham University Hospitals NHS Trust acts as the
main sponsor for this trial. Delegated responsibilities are
assigned to the NHS trusts taking part. Standard NHS
Indemnity applies.

Discussion
Recruitment to the Cord Pilot Trial began in March
2013 and will close on 28 February 2014. Assessment of
the feasibility outcomes when recruitment is complete
will inform the decision about progressing to a large
multicentre trial in the UK.

Trial status
Recruitment to the Cord Pilot Trial is ongoing. The feasi-
bility assessment is based on recruitment from 1 March
2013 to 28 February 2014. Recruitment is being continued
in pilot sites whilst main trial funding is sought.

Abbreviations
ASQ: Ages and Stages Questionnaire; HADS: Hospital Anxiety and Depression
Scale; ICH GCP: International Conference on Harmonisation for good clinical
practice; MRC: Medical Research Council; NCT: National Childbirth Trust;
NCTU: Nottingham Clinical Trials Unit; NIHR: National Institute of Health
Research; NRES: National Research Ethics Service; PARCA-R: Parent Report of
Children’s Abilities-revised; RCOG: Royal College of Obstetricians and
Gynaecologists; SAE: serious adverse event; TMG: Trial Management Group.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
LD conceived the study and is the chief investigator and project lead. JD, JT,
GG made substantial contributions to the conception and design of the
work, revised this work critically for important intellectual content and
approved the final version to be published. LB will provide statistical support
to the study and conduct the data analysis. LD and LB drafted this work,
revised it critically for important intellectual content and approved the final
version to be published. AP is the Trial Manager and EJM is the Senior Trial
Manager. Both AP and EJM will be responsible for the acquisition and
interpretation of data for the trial, and both have drafted this work and
approved the final version to be published. LD, GG and JT are grant holders,
and JD is a collaborator on the grant application. All authors read and
approved the final manuscript.

Acknowledgements
Thanks to Gill Bumphrey and Diane Whitham for their invaluable help in
developing the randomisation system.



Pushpa-Rajah et al. Trials 2014, 15:258 Page 10 of 11
http://www.trialsjournal.com/content/15/1/258
Funding
The Cord Pilot Trial is funded by the National Institute of Health Research
(Reference RPPG060910107): Improving quality of care and outcome at very
preterm birth. This paper presents independent research funded by the
National Institute for Health Research (NIHR) under its Programme Grants for
Applied Research funding scheme (RP-PG-0609-10107). The views expressed
in this paper are those of the author(s) and not necessarily those of the NHS,
the NIHR or the Department of Health.

Source of funding for authors
A Pushpa-Rajah, L Bradshaw, J Dorling, EJ Mitchell, J Thornton J and L Duley
are all employed by the University of Nottingham. External funding for all
authors on this project is funded by the National Institute of Health Research
(NIHR) Improving quality of care and outcome at very preterm birth, under the
Programme Grants for Applied Research funding scheme (RP-PG-0609-10107).

Cord pilot trial collaborative group
NCTU co-ordinating team: Lelia Duley (chief investigator), Lucy Bradshaw
(statistician), Eleanor Mitchell (senior trial manager), Lucinda Murphy (data
manager), Angela Pushpa-Rajah (trial manager), and Keith Whitaker (database
programmer).
Trial management group: Lelia Duley, Lucy Bradshaw, Jon Dorling, Eleanor
Mitchell, and Angela Pushpa-Rajah (chair).
Trial Steering Committee: Mike Clarke (chair), Richard Cooke, Sara Kenyon,
Philip Steer, Liz Goddard, and Kate Branchett.
Data Monitoring Committee: Doug Altman (chair), Declan Devane, Andrew
Shennan, and Ben Stenson.
Protocol development group: Lelia Duley (chair), Jon Dorling, Alex Erven, David
Field, Gill Gyte, Sam Oddie, and Jim Thornton.
Collaborating centres:
Aberdeen Maternity Hospital:
Medhat Ezzat, Annie Robertson, and Donna Nelson.
Bradford Royal Infirmary:
Sam Oddie and Kelly Young.
City Hospital, Nottingham:
Bernard Schoonakker, Carys Smith, and Dush Batra.
Homerton University Hospital, London:
Narendra Aladengady, Amit Kanhari, and Elaine Van Der Pool.
Leicester Royal Infirmary:
Joe Fawke, Marie Hubbard, and Tommy Mousa.
Liverpool Women’s Hospital:
Bill Yoxall, Margaret Peake, and Andrew Weeks.
New Cross Hospital, Wolverhampton:
David Churchill, Melanie Sutcliffe, and Tilley Pillay.
Queens Medical Centre, Nottingham:
Jon Dorling, Gill Kirkwood, and Yvonne Hooton.

Author details
1Nottingham Clinical Trials Unit (NCTU), Nottingham Health Science Partners,
C Floor, South Block, Queens Medical Centre, Derby Road, Nottingham NG7
2UH, UK. 2Neonatal Unit, Queens Medical Centre, Derby Road, Nottingham
NG7 2UH, UK. 3National Childbirth Trust, Alexandra House, Oldham Terrace,
Acton, London W3 6NH, UK. 4Maternity, Nottingham City Hospital, Hucknall
Road, Nottingham NG5 1 PB, UK.

Received: 27 February 2014 Accepted: 28 May 2014
Published: 30 June 2014

References
1. Moser K, Macfarlane A, Chow YH, Hilder L, Dattani N: Introducing new data

on gestation-specific infant mortality among babies born in 2005 in England
and Wales. Health statistics Q Off National Statistics 2007, 35:13–27.

2. Petrou S, Mehta Z, Hockley C, Cook-Mozaffari P, Henderson J, Goldacre M:
The impact of preterm birth on hospital inpatient admissions and costs
during the first 5 years of life. Pediatrics 2003, 112:1290–1297.

3. Zeitlin J, Draper ES, Kollee L, Milligan D, Boerch K, Agostino R, Gortner L,
Van Reempts P, Chabernaud JL, Gadzinowski J, Bréart G, Papiernik E, and
the MOSAIC research group: Differences in rates and short-term outcome
of live births before 32 weeks of gestation in Europe in 2003: results
from the MOSAIC cohort. Pediatrics 2008, 121:e936–e944.
4. Bhutta AT, Cleves MA, Casey PH, Cradock MM, Anand KJS: Cognitive and
behavioral outcomes of school-aged children who were born preterm:
a meta-analysis. JAMA 2002, 288:728–737.

5. Saigal S, Doyle LW: An overview of mortality and sequelae of preterm
birth from infancy to adulthood. Lancet 2008, 371:261–269.

6. Aarnoudse-Moens CS, Weisglas-Kuperus N, van Goudoever JB, Oosterlaan J:
Meta-analysis of neurobehavioral outcomes in very preterm and/or very
low birth weight children. Pediatrics 2009, 124:717–728.

7. Anderson P, Doyle LW: Neurobehavioral outcomes of school-age children
born extremely low birth weight or very preterm in the 1990s. JAMA
2003, 289:3264–3272.

8. Saigal S, Stoskopf B, Boyle M, Paneth N, Pinelli J, Streiner D, Goddeeris J:
Comparison of current health, functional limitations, and health care use
of young adults who were born with extremely low birth weight and
normal birth weight. Pediatrics 2007, 119:e562–e573.

9. Saigal S, Stoskopf B, Pinelli J, Streiner D, Hoult L, Paneth N, Goddeeris J:
Self-perceived health-related quality of life of former extremely low
birth weight infants at young adulthood. Pediatrics 2006, 118:1140–1148.

10. POPPY Steering Group: Family-Centred Care In Neonatal Units. A Summary Of
Research Results And Recommendations From The POPPY Project. London:
NCT; 2009.

11. Farrar D, Airey R, Law GR, Tuffnell D, Cattle B, Duley L: Measuring placental
transfusion for term births: weighing babies with cord intact. BJOG Int J
Obstetrics Gynaecol 2011, 118:70–75.

12. Saigal S, O'Neill A, Surainder Y, Chua LB, Usher R: Placental transfusion and
hyperbilirubinemia in the premature. Pediatrics 1972, 49:406–419.

13. Aladangady N, McHugh S, Aitchison TC, Wardrop CA, Holland BM: Infants'
blood volume in a controlled trial of placental transfusion at preterm
delivery. Pediatrics 2006, 117:93–98.

14. Dawes GS: Chapter 13. In Foetal and Neonatal Physiology: A Comparative
Study of the Changes at Birth. Chicago: Year Book Medical Publishers; 1968.

15. Hofmeyr GJ, Bolton KD, Bowen DC, Govan JJ: Periventricular/
intraventricular haemorrhage and umbilical cord clamping. Findings and
hypothesis. South African Med J 1988, 73:104–106.

16. Hosono S, Mugishima H, Fujita H, Hosono A, Minato M, Okada T, Takahashi
S, Harada K: Umbilical cord milking reduces the need for red cell
transfusions and improves neonatal adaptation in infants born at less
than 29 weeks' gestation: a randomised controlled trial. Arch Dis Child
Fetal Neonatal Ed 2008, 93:F14–F19.

17. Rabe H, Diaz-Rossello JL, Duley L, Dowswell T: Effect of timing of umbilical
cord clamping and other strategies to influence placental transfusion at
preterm birth on maternal and infant outcomes. Cochrane Database Syst
Rev 2012, 8:CD003248.

18. Arnold L, Sawyer A, Rabe H, Abbott J, Gyte G, Duley L, Ayers S: Parents' first
moments with their very preterm babies: a qualitative study. BMJ Open
2013, 3:e002487.

19. Sawyer A, Rabe H, Abbott J, Gyte G, Duley L, Ayers S: Parents' experiences
and satisfaction with care during the birth of their very preterm baby:
a qualitative study. BJOG 2013, 120:637–643.

20. Thomas M, Weeks A, Duley L, Yoxall B: Providing newborn resuscitation at
the mother’s bedside: assessing the safety, usability and acceptability of
a mobile trolley. BMC Pediatr 2014, 14:135.

21. Royal College of Obstetricians and Gynaecologists (RCOG) Scientific
Advisory Committee: Clamping of the umbilical cord and placental
transfusion. London, UK: 2009. http://www.rcog.org.uk/files/rcog-corp/
uploaded-files/SIP_No_14.pdf.

22. Wyllie J, Niermeyer S: The role of resuscitation drugs and placental
transfusion in the delivery room management of newborn infants.
Semin Fetal Neonatal Med 2008, 13:416–423.

23. Department of Health: Toolkit For High Quality Neonatal Services. London,
UK: Department of Health; 2009.

24. Critchell CD, Marik PE: Should family members be present during
cardiopulmonary resuscitation? A review of the literature. Am J Hospice
Palliative care 2007, 24:311–317.

25. Boie ET, Moore GP, Brummett C, Nelson DR: Do parents want to be
present during invasive procedures performed on their children in
the emergency department? A survey of 400 parents. Ann Emerg Med
1999, 34:70–74.

26. Robinson SM, Mackenzie-Ross S, Campbell Hewson GL, Egleston CV, Prevost
AT: Psychological effect of witnessed resuscitation on bereaved relatives.
Lancet 1998, 352:614–617.

http://www.rcog.org.uk/files/rcog-corp/uploaded-files/SIP_No_14.pdf
http://www.rcog.org.uk/files/rcog-corp/uploaded-files/SIP_No_14.pdf


Pushpa-Rajah et al. Trials 2014, 15:258 Page 11 of 11
http://www.trialsjournal.com/content/15/1/258
27. Moons P, Norekval TM: European nursing organizations stand up for
family presence during cardiopulmonary resuscitation: a joint position
statement. Prog Cardiovasc Nurs 2008, 23:136–139.

28. Resuscitation Council: Should Relatives Witness Resuscitation? London, UK:
Resuscitation Council; 1996.

29. Farrar D, Tuffnell D, Airey R, Duley L: Care during the third stage of labour:
a postal survey of UK midwives and obstetricians. BMC Pregnancy Childbirth
2010, 10:23.

30. National Institute for Health and Clinical Excellence: Intrapartum Care: Care
Of Healthy Women And Their Babies During Childbirth. London: National
Institute for Health and Clinical Excellence; 2007.

31. WHO: WHO Recommendations for the Prevention of Postpartum
Haemorrhage. Geneva: World Health Organization; 2006.

32. Perlman JM, Wyllie J, Kattwinkel J, Atkins DL, Chameides L, Goldsmith JP,
Guinsburg R, Hazinski MF, Morley C, Richmond S, Simon W, Singhal N, Szyld E,
Tamura M, Velaphi S, Neonatal Resuscitation Chapter Collaborators: Part 11:
Neonatal resuscitation: 2010 International Consensus on Cardiopulmonary
Resuscitation and Emergency Cardiovascular Care Science With Treatment
Recommendations. Circulation 2010, 122:S516–S538.

33. Gyte G: NCT evidence based briefing. Third stage labour. Part 2: Active
management of third stage. New Digest 2006, 22–28. http://www.nct.org.uk/
sites/default/files/related_documents/EBB%20Third%20Stage%20part%202%
20ND36.pdf.

34. Hutton EK, Hassan ES: Late vs early clamping of the umbilical cord in full-term
neonates: systematic review and meta-analysis of controlled trials. JAMA 2007,
297:1241–1252.

35. Rabe H, Reynolds G, Diaz-Rossello J: A systematic review and meta-analysis of a
brief delay in clamping the umbilical cord of preterm infants. Neonatol 2008,
93:138–144.

36. NICE: Caesarean Section. London: National Institute for Health and Clinical
Excellence; 2011.

37. Batey N, Dorling J, Oddie S, Schoonakker B, Grace N, Duley L, on behalf of
the Very Preterm Birth Collaborative Group: Placental transfusion in
preterm infants: how long does the transfusion last? Oporto, Portugal:
European Society for Pediatric Research; 2013. Available at p148 of https://
www.eiseverywhere.com/file_uploads/9206db9fe962868d47f709b
38365ec5e_9349_abstract_book_-_25sett13-it-it.pdf.

38. Richmond S, Wyllie J: European Resuscitation Council Guidelines for
Resuscitation 2010 Section 7. Resuscitation of babies at birth.
Resuscitation 2010, 81:1389–1399.

39. Schoonakker BDJ, Dorling J, Oddie S, Batra D, Grace N, Duley L: Bedside
resuscitation of preterm infants with cord intact is achievable using standard
resuscitaire. Oporto, Portugal: European Society for Pediatric Research; 2013.
Available at p430 of https://www.eiseverywhere.com/file_uploads/
9206db9fe962868d47f709b38365ec5e_9349_abstract_book_-_25sett13-it-it.pdf.

40. Weeks AD, Peake M, Yoxall W: The Bedside Assessment, Stabilisation and Initial
Cardiorespiratory Support (BASICS) trolley: enabling neonatal resuscitation
with an intact cord. Liverpool: RCOG World Congress; 2013:24–26.

41. Squires J: Ages and Stages Questionnaires. In Ages and Stages
Questionnaires. 3rd edition. Baltimore, MD: Brookes Publishing Co; 2009.

42. Johnson S, Wolke D, Marlow N: Developmental assessment of preterm infants
at 2 years: validity of parent reports. Dev Med Child Neurol 2008, 50:58–62.

43. Bayley N: Bayley Scales of Infant and Toddler Development, Third Edition
(Bayley-III). London, UK: Pearson Assessment; 2005.

44. Royal College of Obstetricians and Gynaecologists (RCOG): Obtaining Valid
Consent For Research While In Labour. London, UK: 2010. http://www.
rcog.org.uk/files/rcog-corp/CGAObtainingConsentResearchLabour0810.pdf.

45. Zigmond AS, Snaith RP: The hospital anxiety and depression scale. Acta
Psychiatr Scand 1983, 67:361–370.

46. Medical Research Council: MRC guidelines for good clinical practice in clinical
trials. London, UK: 1998.

doi:10.1186/1745-6215-15-258
Cite this article as: Pushpa-Rajah et al.: Cord pilot trial - immediate
versus deferred cord clamping for very preterm birth (before 32 weeks
gestation): study protocol for a randomized controlled trial. Trials
2014 15:258.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

http://www.nct.org.uk/sites/default/files/related_documents/EBB%20Third%20Stage%20part%202%20ND36.pdf
http://www.nct.org.uk/sites/default/files/related_documents/EBB%20Third%20Stage%20part%202%20ND36.pdf
http://www.nct.org.uk/sites/default/files/related_documents/EBB%20Third%20Stage%20part%202%20ND36.pdf
https://www.eiseverywhere.com/file_uploads/9206db9fe962868d47f709b38365ec5e_9349_abstract_book_-_25sett13-it-it.pdf
https://www.eiseverywhere.com/file_uploads/9206db9fe962868d47f709b38365ec5e_9349_abstract_book_-_25sett13-it-it.pdf
https://www.eiseverywhere.com/file_uploads/9206db9fe962868d47f709b38365ec5e_9349_abstract_book_-_25sett13-it-it.pdf
https://www.eiseverywhere.com/file_uploads/9206db9fe962868d47f709b38365ec5e_9349_abstract_book_-_25sett13-it-it.pdf
https://www.eiseverywhere.com/file_uploads/9206db9fe962868d47f709b38365ec5e_9349_abstract_book_-_25sett13-it-it.pdf
http://www.rcog.org.uk/files/rcog-corp/CGAObtainingConsentResearchLabour0810.pdf
http://www.rcog.org.uk/files/rcog-corp/CGAObtainingConsentResearchLabour0810.pdf

	Abstract
	Background
	Methods/Design
	Trial registration

	Background
	Placental transfusion
	Systematic review: immediate versus deferred cord clamping
	Initial care at birth for very preterm infants: at the bedside or at the room side
	Current practice for timing of cord clamping at very preterm births
	Why a trial is needed now

	Methods/Design
	Participants
	Interventions
	Outcome measures
	Sample size
	Randomisation
	Trial entry and recruitment
	Follow-up of participants
	Adverse events
	Site set-up and training
	Feasibility criteria for progression to the main trial
	Data management and trial monitoring
	Data analysis
	Archiving
	Trial management
	Ethics approval
	Sponsor

	Discussion
	Trial status
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgements
	Cord pilot trial collaborative group
	Author details
	References

