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“During Lillie's birth, the doctors explained that they would be
doing a delayed cord clamping but while doing this they would
make her warm, safe and care for her during that time. They made
sure | knew what was happening and | wasn't worried at all
during that minute and Lillie was very happy! And | knew this
would help with saving her life.”

Amie, parent to Lillie, born at 28 weeks gestation.
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Optimal Cord Management in Preterm Babies - Aims, Evidence, Rationale and Best Practice

Optimal Cord Management: Toolkit Aim

Optimal Cord Management (OCM) is one of the key evidence-based peripartum interventions of the
Perinatal Optimisation Care Pathway. This Toolkit focuses on providing support and resources to facilitate
quality improvement (Ql) around Optimal Cord Management. It contains evidence, best practice solutions,
advice and techniques that support quality improvement in Optimal Cord Management for all babies who
are likely to benefit from this key perinatal intervention. However, the central focus of this toolkit is
supporting teams to overcome the unique challenges in delivering Optimal Cord Management in babies
born less than 34 weeks gestation.

The aim of the toolkit is that:

All babies born <34 weeks gestation should have their umbilical cord clamped at least 60
seconds or more after birth, except when there are specific documented maternal or fetal
conditions (see page 8) to justify earlier clamping.

This toolkit aims to provide practical suggestions to support multidisciplinary perinatal teams in
improving compliance with the above aim to improve outcomes for preterm babies.

The toolkit group describe four core strategies to support the delivery of Optimal Cord Management:

1. Human factors and multidisciplinary perinatal team working
2. Provision of normothermia care
3.  Supporting the onset of spontaneous breathing and lung inflation
4, Parent information and involvement
Rationale

e Optimal Cord Management reduces death in preterm babies by nearly a third

e The number of babies needing to receive OCM to prevent a death is around
30-50 overall and may be as low as 20 in the least mature babies

Optimal Cord Management is an evidence-based, simple and effective non-intervention for improving
newborn outcomes. Preterm babies particularly benefit from this enhanced placental transfusion and
physiological transition'? 3. Meta-analyses of studies comparing Optimal Cord Management versus
unindicated immediate clamping show a 28% risk reduction for mortality in preterm babies <32 weeks
gestation with a number needed to benefit of 33 (95% Cl 25 to 100, p=0.005)*2 23, In infants of 28 weeks
gestation or less, the number needed to benefit reduces to 20%2.

In addition Optimal Cord Management confers other benefits to the preterm infant such as reducing the

12-14

need for blood transfusion by around 10% and improving mean blood pressure with a reduction in the

need for inotropes®® !4,
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Based on this evidence, the World Health Organisation (WHQO) recommends waiting 60 seconds before
clamping the cord in preterm babies and clearly states that immediate umbilical cord clamping is generally
contraindicated®.

Despite clear evidence of harm, available figures suggest continuing use of the unindicated intervention of
early clamping. For example, the Canadian Neonatal Network in 2018 reported only 51% of infants born at
less than 29 weeks gestation received at least 30 seconds of placental transfusion before the cord was
clamped®®. Furthermore, from 2020 the NNAP will report on rates of cord clamping at or after 1 minute for
infants < 32 weeks!. Current data from quarter 3 2020, suggests a national rate of 34.6% so there is likely
to be significant scope for improvement. Therefore there is an increasing need for perinatal teams to
improve access to Optimal Cord Management so that all preterm babies can benefit.

This imperative has led to Optimal Cord Management being adopted as a key focus in perinatal
improvement programmes including MatNeoSIP, the MCQIC-SPSP and the PERIPrem Care Bundle of the
West of England AHSN?37.

This QI toolkit focusses on Optimal Cord Management defined by waiting for a minimum of 60 seconds
before clamping the cord and provides users with a framework to understand the local context for Ql, to
understand enablers and barriers to implementation and to facilitate the embedding of Optimal Cord
Management into perinatal team culture in order to achieve the aim of less babies being harmed by
immediate cord clamping. Other methods of cord management have been studied and will be explained
below.

A summary of the evidence and key drivers for Optimal Cord Management is provided in Appendix 3.

Contraindications to optimal cord management:
There are almost no indications for early cord clamping, nor contraindications to Optimal Cord
Management.
e The need for maternal resuscitation in the face of massive, acute haemorrhage would be a rare,
justifiable reason to proceed with early clamping of the cord.
e A ruptured vasa praevia, snapped cord or other trauma to the cord vessels which will result in
haemorrhage from the baby are also reasons for early cord clamping.

Special Circumstances:

Complete placental abruption:

Where the placenta is delivered at the same time as the baby, it could be held above the baby, with gentle
application of pressure to the placenta, and then clamped at 60 seconds before the placenta is lowered.
Umbilical cord milking could also be considered in this situation.

Short Cord length

A short cord length might interfere with the management of the mother or baby but can usually be
addressed with optimal positioning. It should not be considered as an automatic indication for early cord
clamping, nor a contraindication to Optimal Cord Management.
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Umibilical cord milking

Although it is not physiological, milking the umbilical cord 2-4 times towards the baby has been studied as
an alternative to waiting for at least 60 seconds before clamping the cord'’"*°. Meta-analyses of studies
using cord milking show similar benefits to waiting for 60 seconds, with increased survival by 27% compared
to immediate clamping of the cord with no difference in major morbidities® 4. Based on this evidence,
many key perinatal organisations recommend the use of cord milking before clamping the cord but only if
Optimal Cord Management is deemed not feasible?>%. However in reality there are very few situations in
which a minute of waiting cannot be achieved.

Additionally, concerns regarding the safety of cord milking have been raised following the results of one
randomised controlled trial which showed an increased incidence of IVH associated with cord milking in
babies less than 28 weeks gestation?*. An association with severe IVH has also been shown in a large
retrospective Canadian cohort of infants less than 33 weeks?>. Moreover, physiological studies in newborn
lambs undergoing cord milking suggest significant pressure and flow alterations in the main cerebral artery
which may explain this increased risk?. A recently published meta-analysis concluded that umbilical cord
milking significantly increased the risk of severe IVH compared to optimal cord management?’. However,
uncertainty regarding the association of severe IVH and umbilical cord milking persist due to difficulties in
interpretation of this data.

Cord milking is often undertaken when there is a perceived acute concern that maternal or baby safety may
be compromised by a delay of 60 seconds. In practice, the majority of these concerns are unsubstantiated
by published evidence. For this reason, this toolkit group strongly recommends that units work to overcome
barriers to Optimal Cord Management so that this intervention can be delivered as a standard of care for
all babies. We recommend that units should only reserve umbilical cord milking for those rare situations
such as maternal collapse requiring resuscitation where cord clamping is required to be expedited for
maternal safety. In these cases, the reason must be documented.

Multiple gestations
Studies of multiple births have demonstrated feasibility of providing Optimal Cord Management to twins

and triplets?®3°, Thus, multiple births should not be routinely excluded from Optimal Cord Management.
The plan for delivery should be considered on an individual basis with a decision made by an experienced
perinatal team ahead of birth.

Prolonged stabilisation during fetal to neonatal transition

Studies examining initial stabilisation during Optimal Cord Management have included widely varying
methodologies and no firm conclusion can yet be made at this time regarding safety or benefit!*14. Over
90% of preterm babies will start to breathe during Optimal Cord Management with or without gentle
stimulation3! 32, However, some units now undertake initial stabilisation with the cord intact routinely
(mother-baby dyad intact) and have reported favourably on feasibility and safety®® 1°. Where concerns
about neonatal wellbeing during Optimal Cord Management cannot be addressed by comprehensive staff
education and support at the time of birth, units may wish to explore providing stabilisation with the cord
intact by liaising with other teams who already have standard operating procedures and data to support
implementation and safety.
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Parents

Qualitative studies using interviews with parents have reported overall positive feedback and support for
Optimal Cord Management33. Mothers report that they felt they could contribute to their preterm baby’s
care when they received Optimal Cord Management®*. Parents who are present during stabilisation with
the cord intact report that they feel reassured by the procedure and that communication is improved®.

How to use this toolkit

This toolkit is notintended to be read as a guideline which mandates a standard practice for all units. Instead
it is a practical resource from which units can improve compliance rates of Optimal Cord Management, by
selecting the most suitable approach for their own particular context as the improvement solution for each
unit may be different. For example, the equipment available in each unit may vary and therefore the use of
this toolkit needs to be adapted according to the local setting.

Some units may have already implemented various ways of providing Optimal Cord Management which
will have helped to improve preterm outcomes. Those teams are encouraged to continue to develop their
pathways and offer support and advice to other teams. Networks may also be able to facilitate the sharing
of good practice and implementation of consistent practices.
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Optimal Cord Management: Implementation Evidence and Resources

Implementation evidence

Table 1 provides evidence of the elements of successful implementation of Optimal Cord Management in
preterm babies including identified enablers and barriers and lists other resources to support
implementation. In addition two systematic reviews provide an overview of published quality improvement

initiatives related to Optimal Cord Management from around the world3¢ %7,

Table 1. Elements used in successful implementation of Optimal
Cord Management

Supporting reference(s)
hyperlinked

Improving staff awareness of Optimal Cord Management including
targeted education, constructive feedback sessions and simulation

38-49

Decreasing resistance to change in Optimal Cord Management

40 49

Addressing obstetric concerns with Optimal Cord Management

3242 49-51

Addressing paediatric concerns with Optimal Cord Management

42 47 49-53

Addressing logistical difficulties in Optimal Cord Management

38474953

Delivery room checklists, brief and debrief tools for Optimal Cord
Management

404953 54

Multidisciplinary collaboration around Optimal Cord Management

383942 44 46 48-50 53 54

Protocol development including Optimal Cord Management
guidelines, standard operating procedures, pit stop techniques

38-46 48-50 53 54

Use of Optimal Cord Management champions

4049 50 53

Use of Ql methodology including addressing context specifically in
relation to Optimal Cord Management

38-404753 54

Organisations and resources supporting or incentivising Ql in Optimal Cord Management

e BloodtoBaby Campaign®®

e Maternity and Neonatal Safety Improvement Programme, NHS England?
e Perinatal Wellbeing Package, Maternity and Children’s Quality Improvement

Collaborative, Scottish Patient Safety Programme?®
e NNAP Onlinet!
e NICE guideline [NG25]: Preterm labour and birth>®

e PERIPrem care bundle, West of England Academic Health Sciences Network’
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A Quality Improvement Toolkit

Achieving Optimal Cord Management: Core Strategies for Best Practice

The following core strategies have been identified by the members of the Optimal Cord Management toolkit
group (Appendix 1), using evidence-based interventions and examples of best practice from high-
performing units and networks, to provide a framework that is best designed to achieve a high rate of
Optimal Cord Management with a low rate of adverse consequences. Units and networks who wish to
improve rates of Optimal Cord Management should review each of these core strategies to identify how to
achieve best practice.

Core strategies to support Optimal Cord Management:

1. Human factors and multidisciplinary perinatal team working

2. Provision of normothermia care

3. Supporting the onset of spontaneous breathing and lung inflation
4. Parental information and involvement

1. Human factors and multidisciplinary perinatal team working

> THINK HUMAN FACTORS

Equipment Situational Safety

Layout planning Role allocation

preparation awareness considerations

> THINK PERINATAL TEAM CULTURE

A multidisciplinary team approach with high quality communication across the perinatal team is essential
at the birth of a preterm baby. Team performance in such high acuity situations is important to outcomes,
and team behaviours such as information sharing, vigilance, management of workload and leadership
correlate strongly with the quality of resuscitation®’. Situational awareness training using the Situational
Awareness Programme for Everyone (SAFE) Toolkit may be a valuable activity for perinatal teams to
undertake®®.

At birth, Optimal Cord Management and ongoing stabilisation require multiple inputs from multiple
individuals and perinatal teams may find it useful to employ a pit-stop model with checklists and well-
orchestrated tasks to improve efficiency and safety in the delivery room®®. Situational awareness can be
ensured by performing a pre-resuscitation huddle using the STEPP model. Checklists such as a STEPP card
(provided courtesy of Brighton and Sussex University Hospitals NHS Trust Neonatal Human Factors team,
Lead Dr Cassie Lawn) can be used to guide the team huddle prior to birth (Figure 1).
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Figure 1: Example of a STEPP card for high risk births

Safety

High Risk Delivery

S.T.E.P.P
card

START HERE

Nurse in charge aware
Senior Clinician aware
Other Emergencies covered
Team well-being

Predicted difficulties?
Help available and how
to contact ?

Equipment checks

Monitor
¢ Saturation probe
* EtCO2
* Stethoscope
Resuscitaire
* Heater
* Neopuff/BVM
* Correct Mask size/type
* Suction device
* Oxygen/Air supply
Airway kit
o ETT (size +/-1)
* Laryngoscope
* Bulb check
* Blade size
¢ Stylet
Resuscitation Trolley
* Locate trolley
¢ |dentify drawers

Brighton and Sussex INHS |

rrrrr

Trevor [Viar

Pre are

Patient

* Gestation/Antenatal specific
* Cord management

* Temperature Control
People (allocate names to roles!)
* Team Leader

e Airway

* Assisting/Monitoring

* Heart rate/Compressions
* Timing or Scribing

Plan & ongoing care

* Verbalise Plan A

* What is Plan B and C?

* Team agree to proceed?

——

Proceed

Please Safety Pause
& update parents afterwards

2. Provision of normothermia care

Meta-analysis does not demonstrate an increased risk for hypothermia in preterm babies who receive
Optimal Cord Management at birth®3, Although not statistically significant, admission temperature is
slightly higher compared to those who have early cord clamping. A study of Optimal Cord Management
in near-term lambs reported better temperature control in those undergoing Optimal Cord
Management versus early cord clamping®.

The first minute is a potential risk period for thermoregulation as there may be a delay in transferring a
wet baby to an external heat source and thus both evaporation and convection can be important
properties of heat loss during the period of OCM. Nevertheless, rapidly transferring a baby who is
relatively more ‘hypovolaemic’ by clamping the cord too early may also add to hypothermia. Optimal
Cord Management is consistent with good thermal practices, such as putting the baby in a bag, drying,
putting a hat on, and/or bringing an external heat source to the bedside. Teams should identify the risks,
undertake a risk assessment before birth, and put in place measures to minimise hypothermia as below.

Users of this toolkit should refer to the BAPM Normothermia Toolkit to ensure optimal thermal care
during Optimal Cord Management®. Key measures to be undertaken during Optimal Cord Management
are described in Table 2.
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Table 2. Key thermal measures to be undertaken during OCM

e Ensure a warm draught-free environment of 24-26°C: this may require temporary elevation
of theatre temperature in anticipation of Optimal Cord Management. As this may be
uncomfortable for those scrubbed up, this will need prior engagement with theatre staff

e If the following are being used:

o Ensure warmed (sterile) towels are available for holding the baby during Optimal
Cord Management and for later transfer to the stabilisation area
Ensure (sterile) plastic bag or thermal suit available for use if gestation requires it
Ensure that the heat source is activated on the stabilisation trolley
Ensure transwarmer or other thermal mattress activated at the appropriate time.
Note safety concerns related to adjunct use of transwarmer with radiant heater®!

e If birthweight or gestation requires it, put the baby into a plastic bag or thermal heat suit
immediately at birth and from the onset of Optimal Cord Management. Otherwise use warm
and dry with towels while stimulating the baby

e Cover the baby’s head as soon as possible using a wool hat or the relevant part of the plastic
thermal suit

e Check temperature after Optimal Cord Management is complete ideally with continuous
temperature monitoring and maintain normothermia thereafter

3. Supporting the onset of spontaneous breathing and lung inflation

Observations on the physiologic onset of breathing at birth

Once born, the preterm baby should receive multiple stimuli to encourage the onset of breathing
whilst still attached by the umbilical cord. Two studies of Optimal Cord Management observed that
90% or more of all included babies started to breathe before 60 seconds, thus the majority of babies
will not need additional respiratory support during the first minute of Optimal Cord Management3!32,
Proponents of physiological-based cord clamping oppose the idea of any time-based cord clamping
and favour a baby-led approach, where the timing of cord clamping is determined by the behaviour
and onset of spontaneous respiration of the baby as well as waiting for cord pulsations to cease. Until
this debate has been resolved, we propose to adhere to the WHO guidance of using a minimum
interval of one minute for deferring cord clamping. Stabilisation should start with gentle but
deliberate stimulation, good thermal care and optimal positioning so that the airway is patent and
does not get obstructed, while actively encouraging the onset and maintenance of spontaneous

respiration. The WHO Care of the Newborn Pathway can be used as a guide®?.

Optimal timing of providing respiratory support at birth

The onset of spontaneous breathing and lung inflation during Optimal Cord Management can be
supported in different ways. Of note, there is insufficient evidence to recommend which is best, but
the following two strategies have been adopted with success by perinatal teams around the UK:
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Optimal timing of providing respiratory support at birth

a) Airway patency should be ensured by optimising head position. Gentle but deliberate stimulation
and encouragement to support spontaneous breathing and providing measures for optimising
thermal stability whilst the infant is still attached to the mother by the cord®. Such measures in
themselves will take around 60 seconds. If undertaken calmly and methodically they will also
provide reassurance to team members. Once transferred to a resuscitaire, respiratory support can
be provided as per NLS guidance ideally via a T-piece resuscitator or, if unavailable, a self-inflating

206364

bag

b) Whilst most preterm babies breathe at or shortly after birth, it has been suggested that some will
require additional support with breathing. For those teams advocating the need to incorporate
early respiratory support into Optimal Cord Management (i.e. respiratory support whilst the cord
is intact), CPAP and positive pressure ventilation (PPV) are only likely to be effective once the
larynx is patent and the airway unobstructed® ®6. During newborn stabilisation, this is most
effectively ensured on a stable surface where the head position and mask fit can be controlled. In
most delivery units in the UK currently, this will be the traditional resuscitaire which should be
positioned close to the mother’s bed, if additional respiratory support is to be provided.

Experience from research centres®’ %8

and from quality improvement initiatives has shown that
with careful planning and a dedicated multi-disciplinary team approach, practice change towards
early respiratory support is possible®®7°, Expert guidance on how to plan and undertake early
respiratory support in Optimal Cord Management within the context of a Ql project will be

available from specific members of this BAPM toolkit group at bapm@rcpch.ac.uk. More

resources, such as a drill for Optimal Cord Management can be found on the PERIPrem website’.
A particular focus for education in these centres is the need to ensure that Optimal Cord
Management still takes place in the context of precipitate birth where the neonatal team may not
be present at the time of birth to provide early respiratory support. Immediate cord clamping
should NOT be the alternative to stabilisation with the cord intact when the neonatal team are
not present.

4. Parental information and involvement

Parents should receive information about Optimal Cord Management at the time of antenatal
counselling about their imminent preterm birth, along with information about early breast milk
expression, the stabilisation process and the start of their neonatal journey. Some units have
developed parent leaflets to support verbal information or a ‘parent passport’ of perinatal
optimisation interventions which includes information about Optimal Cord Management. Such a
document like that used within the PERIPrem Care Bundle programme is parent-held and can improve

communication between professionals and between units about interventions already received and
those planned’.

During Optimal Cord Management, parents should be given reassurance about their baby’s wellbeing
and be encouraged to touch or even hold their baby with clean hands where this is possible. Where
this is not possible, photographs should be offered.
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Optimal Cord Management: Best Practice Flowchart

The following flowchart has been adapted from Greater Glasgow and Clyde Paediatric Guideline on
optimal cord management. It is an example of what might be considered best practice. Units may choose
to adapt this to support improvement activity or as a process flowchart for staff use in the delivery suite.

Figure 2. Best Practice Flowchart for Optimal Cord Management

eUsual equipment for stabilisation of preterm baby PLUS I
eThermal and respiratory support appropriate for gestation
eConsider temperature, saturation or other monitoring during OCM

Equipment eConsider need for sterility

eConsider use of "Preterm OCM Equipment Grab Bag'

\_

*Role allocation within the team for: N
eChecking & setting up stabilisation equipment
e Assistance with sterile preparation of equipment (if needed)
Prepare eThermal care responsibility
*Maintaining airway and stimulating breathing J

ePosition resuscitation/stabilisation equipment, check plugs and gas supply

ePosition team members (consider use of pit stop diagram)

ePlan positioning of baby and ensure if respiratory support being used that it can
Position reach the baby

*Plan move to resusciatire

eBefore birth ensure all the team are engaged with the plan for optimal cord
management and that aims for duration and support are agreed
* Routine pre-birth huddle can improve communication
Communicate ®lIncorporate perinatal team discussion of optimal cord management during WHO or
Pre-op safety Checklist at caesarean section births

eStart clock as soon as baby is born
*Oxytocin should be given to the mother as routine and not delayed
Birth and *Provide gestation-appropriate thermal care (eg bag, sterile suit)
Thermal Care eBaby placed on/near maternal legs/abdomen or on adjacent platform if used

eOptimise airway patency
eDeliberate and gentle stimulation of baby and their own respiratory effort
Respiratory = *Aim to ensure lung inflation prior to cord clamp
Support e|f using respiratory support equipment (eg PEEP, face mask support) apply this

Spu023s 09 1se3| 1e e

e After at least 60 seconds, clamp cord, move baby to resuscitation platform
eStabilisation and thermal care continues as per NLS guidance

eTransfer to Neonatal Unit after parental contact and update

eDocument optimal cord management and duration on Badger

Cord Clamped
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