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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
A Quality Improvement Toolkit

Overview

The focus of this toolkit is to support implementation of:

Optimal Cord Management in all preterm babies less than 34 weeks gestation
(defined by waiting at least 60 seconds before clamping the umbilical cord)

Why?

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

This toolkit is aimed at those who are leading or working in a quality improvement team around Optimal
Cord Management:

e If you have the resources to undertake a full change management Ql project but have little
knowledge or experience you may want to read this toolkit in its entirety

¢ If you have some Ql experience but know a limited amount about Optimal Cord Management,
you may wish to focus on the evidence and learning from high performers and parent stories

e If you know a lot about Optimal Cord Management and the key elements required for
improvement but lack Ql knowledge you may choose to focus on the Ql journey and resources

e If you are tasked with collecting/understanding/interpreting data and do not know where to start,
look out for the data tools

e If you are tasked with leading the project and you want to start building your project team, take a
look at the section about who you need to get involved and how to optimise the context

If your Ql project team is a mix of all of the above, there should be something in this toolkit for everyone
to get your project started.

This toolkit will provide your team with the following resources:

e The rationale for Optimal Cord Management Ql when you and your team, or those supporting the
project at executive level, require knowledge of the evidence for change

e Easyto use Ql tools to understand where you are now and what you need to commence your
project without any prior Ql experience

e Guidance about how to build your team and secure buy-in for your project

e Examples of Ql that have been shown to be successful in improving Optimal Cord Management in
preterm infants, including improvement stories from high performing units

e Tools to help you measure and understand the impact of your changes

e Examples of how to embed change and sustain momentum including parent experience stories

©BAPM 2020, NNAP 2020
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Introduction

The British Association of Perinatal Medicine (BAPM) aims to improve standards of perinatal care by
supporting all those involved in providing this care to optimise their skills and knowledge. A key value of
the BAPM is ‘working collaboratively’ to provide the safest and most effective service for babies and families
and our current strategic aims are to deliver high quality perinatal care and provide support for perinatal
professionals.

The National Neonatal Audit Programme (NNAP)! is commissioned by the Healthcare Quality Improvement
Partnership, delivered by the Royal College of Paediatrics and Child Health, and funded by NHS England,
along with the Scottish and Welsh Governments. The NNAP assesses whether babies admitted to neonatal
units in the United Kingdom receive consistent high-quality care. It sets evidence-based standards on key
clinical outcomes and in turn identifies areas for quality improvement (Ql) in relation to the delivery and
outcomes of neonatal care.

With these shared goals in mind, the BAPM, the NNAP and other key stakeholder organisations in perinatal
care are collaborating in a three-year national quality improvement initiative which will target key NNAP
measures. This initiative will align with and support other neonatal national quality workstreams such as
the Maternity and Neonatal Safety Improvement Programme (MatNeoSIP)? in England, and the Maternity
and Children Quality Improvement Collaborative-Scottish Patient Safety Programme (MCQIC-SPSP)? in
Scotland. The work is alighed with the Saving Babies’ Lives Care Bundle (SBLCBv2)*. Each improvement drive
includes a QI toolkit mapped to the BAPM Neonatal Services Quality Indicators (NSQI)*> and has been
developed by clinicians who have demonstrated excellence in the area of focus, led by the multidisciplinary

BAPM Quality Steering Group (Appendix 1). Improvement at local and national level as a result of
improvement work undertaken will be measured by the NNAP and other stakeholder organisations.

Each toolkit will:
a. Provide the evidence base for effective interventions
b. Facilitate units in interrogating their own data and processes in order to undertake selected
quality improvement activities suited to the local context
c. Assist units in interpreting and monitoring the results of their Ql activities
Provide and signpost resources to facilitate Ql in the area of focus.

The toolkit has been designed using well-established QI methodology and under the Royal College of
Paediatrics and Child Health ‘Quality Improvement in Child Health’ Strategic Framework®. The toolkit will
introduce some basic Ql tools and methods that are quick to learn and easy to apply. In addition the BAPM
website also offers a range of free Ql resources, links to easy-to-use templates and e-learning, Ql tutorials
and a forum for shared learning (www.bapm.org/quality). The toolkit is not intended to replicate any

existing local or national Ql activity undertaken in the area of focus but to complement these endeavours
with a practical step-by-step guide.

The Perinatal Optimisation Care Pathway
Perinatal optimisation refers to the process of reliably delivering evidence-based interventions in the

antenatal, intrapartum and neonatal period to improve preterm outcomes. Examples of current perinatal

©BAPM 2020, NNAP 2020
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optimisation initiatives, which aim to result in consistent application of a bundle of interventions, are those
of the West of England AHSN PERIPrem bundle’ and the SPSP-MCQIC Perinatal Preterm Wellbeing Package®.
The BAPM ‘Perinatal Optimisation Care Pathway’ refers to these various interventions (or in the case of
Optimal Cord Management a ‘non-intervention’) as they occur over time, applying to both the mother and
her preterm baby and aligns with the key elements of the above initiatives. The pathway is supported by
four BAPM toolkits (Antenatal Optimisation, Optimal Cord Management, Normothermia and Maternal
Breast Milk). These toolkits are a focus of the implementation programme led by MatNeoSIP which supports
key recommendations from the Neonatal Critical Care Transformation Review® and the Saving Babies’ Lives
Care Bundle v2%°. Additional perinatal optimisation interventions such as respiratory management are
recognised but are not yet included in this pathway.

The Perinatal Optimisation Care Pathway

The Perinatal Team
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The Perinatal Optimisation Care Pathway

This Perinatal Optimisation Care Pathway sits within the remit of the local and network ‘Perinatal Team’
whose strong teamworking culture, high quality communication habits and pursuit of common goals result
in the reliable delivery of these protective interventions. Such implementation success can only occur within
a favourable ‘Quality Context’” where the structure and processes support an optimal environment for
delivering quality improvement. Such key contextual features are described in the BAPM Neonatal Service

Quality Indicators® (Appendix 2). Throughout the pathway high quality communication about risks and

benefits of interventions should take place with parents. In the context of extreme preterm gestations, the
principles of the BAPM Extreme Preterm Framework should be adhered to, including a joint discussion
between the parents and both a senior obstetrician and neonatologist, which includes a risk-based
assessment of prognosis’. For communication guidance, see the appendices ‘Helping parents to
understand extreme preterm birth’ and ‘Communication Guidance for professionals consulting with
families at risk of extreme preterm delivery’.
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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,

©BAPM 2020, NNAP 2020
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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.

©BAPM 2020, NNAP 2020
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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.

©BAPM 2020, NNAP 2020
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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.

10
©BAPM 2020, NNAP 2020



Optimal Cord Management in Preterm Babies

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’

©BAPM 2020, NNAP 2020
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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).

12
©BAPM 2020, NNAP 2020



Optimal Cord Management in Preterm Babies

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.

13
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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.

15
©BAPM 2020, NNAP 2020


mailto:bapm@rcpch.ac.uk
https://www.weahsn.net/our-work/transforming-services-and-systems/periprem/periprem-bundle-delayed-cord-clamping/
https://www.weahsn.net/wp-content/uploads/2020/10/02686-PERIPrem-Passport-Colour.pdf

Optimal Cord Management in Preterm Babies

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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Overview of the Improvement Journey

Optimal Cord Management in Preterm Babies
A Quality Improvement Toolkit

A project is the way in which you accomplish change and the specific objectives of your improvement
journey. The following table shows the steps that are commonly taken on this journey. Each step is

discussed further in subsequent sections.

Phase
1. Define the
problem

2. Develop a
shared
purpose

3. Plan and
implement
changes

4. Test and
measure
improvement

5. Implement,
embed and
sustain

Approach

Form a team of
enthusiasts

Test, review and re-
test improvements

Implement widely and
ensure sustainability

Methods and Tools

Engaging a team
Engaging stakeholders
Optimise context

PDSA
Measurement

Run chart

Statistical Process
Control Chart

Days between Chart

Education
Communication
Motivation
Governance

Outcome

Establish a shared
objective and a culture
for change

Determine whether
improvement has
resulted in change

Shared learning and
embedding changes
into practice
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Phase One: Define the Problem

Where are we now?

It is important to understand your local data, and to consider it in the context of regional, national and
international standards (NSQI 11,12) observing any changes over recent years. To achieve this, your team
should understand how to look at your local data, what questions to ask and where to access benchmarking
data such as Badgernet National reports and comparison charts, the network data dashboards, NNAP
Online and Nightingale, Vermont Oxford Network as examples. Finally, being able to convey these data to
the wider team clearly and concisely will facilitate a stronger commitment to the implementation of quality
improvement interventions.

1. Collecting and assessing data for Optimal Cord Management
Aim: 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
to justify earlier clamping.

Ask:

What proportion of babies born <34 weeks have their cord clamped at or after 1 minute?

. What proportion of babies born <34 weeks have their cord clamped earlier than 1 minute?
Are the indications for early clamping documented, what are they, and are they appropriate?
Have your normothermia data changed?

Qo0 oTo

2. Using NNAP Online from 2021 for babies born <32 weeks gestation, it may be useful to ask:
Are your data both accurate and complete?

How have your data changed over time?

How does this compare with the UK average?

How does this compare with other units in your network?

How does this compare with other units of similar size and acuity?

™ oo oo

How did we get here?

There are many tools to help your team understand why preterm babies may not receive Optimal Cord
Management (NSQI 13). You do not need to use all these tools but should explore which of these exercises
works best for your team.

Resources:
BAPM QI Made Easy: ‘Investigating your Current Practice’
NHS Improvement: Project Management

Understanding barriers and enablers and finding solutions

In this section we describe some of the commonly described barriers and enablers to Optimal Cord
Management and provide you with quality improvement tools to interrogate your own context and
processes, giving examples to get the discussion within your team rolling. We suggest solutions that have
worked elsewhere (see Table 1 for references) but encourage you to find solutions which are appropriate

for your local setting as a solution which works for one team may not be successful in another.

In general, barriers fall into one of these categories:
1. Lack of awareness of benefits of Optimal Cord Management:
e Carry out a rolling programme of education about Optimal Cord Management and its
benefits: this may include face to face sessions, online tutorials, posters, safety briefs
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Develop a shared guideline for the perinatal team
Enrol the enthusiasm of Optimal Cord Management Champions in both neonatal and
maternity teams

2. Resistance to change:

Establish midwifery, obstetric and neonatal leads for Optimal Cord Management and build a
culture of shared responsibility

Enrol the enthusiasm of Optimal Cord Management Champions in both neonatal and
maternity teams

Encourage and share parental feedback about their experience of Optimal Cord Management
Ask high performing units to share their improvement journey for Optimal Cord Management
Start small, one birth at a time, build confidence

Provide regular feedback, invite feedback and address concerns of staff

Invite this individual or group to join the project team and find ways of working with and not
against them

3. Concerns that Optimal Cord Management may harm the mother:

Educate with the evidence that shows Optimal Cord Management is safe for the mother
Encourage maternity and anaesthetic staff ‘call out’ during Optimal Cord Management if
concerns arise

Make prebirth huddles with neonatal team routine, where plan is agreed and actions
rehearsed if challenges encountered

If the woman is bleeding, initial obstetric management for e.g. assessing for trauma, clamping
of bleeding vessels/applying pressure can continue during Optimal Cord Management

Ensure the team respects and maintains a sterile operating field during Optimal Cord
Management

4. Concerns that Optimal Cord Management may harm the baby:

Educate with the evidence that shows Optimal Cord Management is safe for baby and that
‘too early’ cord clamping is harmful

Provide neonatal support for maternity staff during Optimal Cord Management, either by
simply attending the birth of the baby, by providing gentle stimulation to the baby or where
guidelines and training exist, in providing respiratory support

Ensure a package of normothermia care accompanies Optimal Cord Management

5. Logistical concerns and human factors in carrying out Optimal Cord Management particularly

under sterile conditions:

Develop a shared guideline for the perinatal team that walks people through the actions and
tasks required

Walk through the process and identify risk and logistical issues including human factors (see
Figure 3)

Sketch out a diagram such as a positioning diagram relevant to your unit’s layout (see Figure 4
for ideas) to guide attendees at birth

Conduct drills and simulation to improve confidence of staff

19
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Figure 3. Issues to consider when walking through the process of Optimal Cord Management

Equipment

preparation

*Right equipment
available?

eEquipment in
working order?

*Need for sterile
equipment?

eCompetence using
the equipment?

Layout planning

*All staff able to
work safely?

eRoom appropriate?
oTrip Hazards?
*Gas supplies?
eSafe surface?

eResuscitaire
brakes?

eRespect for sterile
field?

ePositioning during
caesarean section?

Situational
awareness

*Pre-
implementation
simulation?

eParental
Information?

ePre-birth huddle?

*Do all of the team
know the plan for
oCMm?

*WHO checklist in
theatre?

eCallout in
emergency?

THINK HUMAN FACTORS

Role allocation

*NICU doctor to
scrub?

eAssistance required
for scrubbed
doctor?

eCoordination of
timing if two
resuscitaires
needed?

eLead comunicator?

*Do all feel
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*Trip hazards when

moving resuscitaire

eSafe surface for
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baby still attached
to cord

eTemperature
monitoring

THINK PERINATAL TEAM CULTURE

Figure 4. Example of a positioning diagram for stabilisation on the cord at caesarean section
(provided courtesy of the Perinatal Team, Great Western Hospital, Swindon)
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Use some of these improvement tools to survey barriers and enablers in your own service:

1. Forcefield analysis- this tool balances the positive and negative drivers influencing Optimal Cord
Management, with scores assigned to describe the strength of each force. Study, plan and act to
strengthen the weaker positive forces and diminish the resisting forces (Figure 5). A template can
be found on the BAPM Quality Webpages.

2. Pareto Chart- in categorising the underlying problem, a Pareto chart gives a visual depiction of
the frequency of problems in graphical form, allowing you to target the areas that offer the
greatest potential for improvement (Figure 6).

Resource: NHS Improvement Pareto Chart Tool

3. Fishbone diagram- cause and affect analysis tool. This is a useful tool for categorising factors
which influence the ability to deliver optimal cord management (Figure 7). A template can be
found on the BAPM Quality Webpages.

4. Case review — take the last 10-20 cases where Optimal Cord Management was not achieved and
use a structured review tool (for example see Appendix 4) to identify any common themes.
Consider reviewing 10 cases where optimal cord management was achieved and identify
strengths.

5. Process mapping — walk through the journey that a preterm baby takes before birth, during birth

and immediately after birth and think about the factors within the process and the environment
that may contribute to optimal cord management.

Figure 5. An example of a forcefield analysis for Optimal Cord Management

FORCES FOR CHANGE N ‘ FORCES AGAINST CHANGE
Decreased mortality, IVH & NEC 5 4 Knowledge deficit on benefits &
process for OCM
Improved neurodevelopmental i
. outcome P 5 Improving < 1 Lack of staff capacity and capability
the
Enh d h d i
nnance staiﬁ:\? L 5 number of | 4 Lack of guideline or guidance
preterm :
Increased iron stores and 4 babies 5 Resistance to change and unit
decreased transfusion rates . culture and beliefs
receiving
Immunological effects- transfer OCM 3 Non-standardised delivery room
of stem cells communication and logistics
Low technical burden and cost < 2 Obstetric concerns about mother
Maternal benefit in helping their 3 Neonatal concerns (resuscitation,
baby _ 4 temperature control)
Total 30 @ Total

©BAPM 2020, NNAP 2020

21



https://www.bapm.org/pages/2-quality
https://improvement.nhs.uk/resources/pareto-chart-tool/
https://www.bapm.org/pages/2-quality

Optimal Cord Management in Preterm Babies
A Quality Improvement Toolkit

Figure 6. An example of a Pareto chart for Optimal Cord Management
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This chart shows that around 80% of causes can be explained by 3 factors: the need for immediate
resuscitation, equipment preparation and equipment/space concerns. Focussing on resolution of these

three issues is therefore likely to produce maximum gain in achieving optimal cord management

implementation.

Figure 7. An example of a fishbone diagram for Optimal Cord Management
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The Improvement Plan

Using one or more of these tools will identify potential areas for improvement and ideas for change. These
ideas can be pulled together into a driver diagram to allow you to apply a clear and organised structure to
your project (Figure 8).

In developing your local driver diagram, both the BAPM and the NNAP strongly recommend that as part of
a change programme to improve optimal cord management, this is developed with multidisciplinary input

and uses evidence-based strategies to develop an effective implementation strategy.

Resources

NHS Improvement: Project Management

BAPM Quality Resource Templates

NHS Improvement Driver Diagram

Figure 8. An example of a driver diagram to improve delivery of Optimal Cord Management
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Learning from high performers

It can also be helpful to speak to other units about how they have tackled low rates of compliance (NSQI
18). High performing units and those who have made significant improvements over time can be identified
from NNAP Online. A number of these units have shared their learning below.

We successfully increased the optimal cord management rates in our preterm babies from 29% to over 90% ih
6-month period. These are our tips for implementing this change:
Establish an invested multi-disciplinary team with named champions in the different specialties.
Develop a clear aim and agree on change ideas. We decided to use a purpose built bedside resuscitaire to
help facilitate optimal cord management.
Identify and engage stakeholders. These may not always be the obvious people; for us this included
theatre staff and clinical engineering.
Educate, train and promote. If staff understand the significance of optimal cord management for babies,
they will be more motivated to support change in practice.
Persevere when facing the inevitable barriers. There will always be a solution. We had an issue with the
gas supply for the resuscitaire which we managed to overcome and found an alternative.
Be passionate and retain this throughout the project. Your passion will drive and enthuse others

k Julia Arthur, ST8 Neonatal GRID Trainee, Luton and Dunstable Hospy

The day that | realised that we had reached a key \ We successfully increased the rate of optimal

milestone was when a member of our theatre team cord management in infants born <32ws

was excited to tell me about the part she had played in gestation from 0 — 80% over the past 12 mo

ensuring that deferred cord clamping was given and and achieved 72% in infants born <28w

how proud she was to have made a significant impact gestation. We also managed to defer until 2m

on that baby and their chances of survival. Our success in certain situations.

has very much been determined by the collective Tips for implementation:

ownership by all members of the MDT of our vision for e Identify dedicated champions among

all babies to have deferred cord clamping. neonatal, obstetric and midwifery staff

Emma Burdon, Midwife, Plymouth e Ensure multiple sessions of education with

k / simple presentation of the evidence

e Dedicated simulation sessions to train and
embed this practice.

We introduced and maintained 97% optimal cord e Trouble shooting and careful analysis of
management rates using a lead by example approach, missed events

we ensured that a neonatal practitioner experienced e (reate a positive experience and share
in optimal cord management attended deliveries to news of positive change

support clinicians and to facilitate the practicalities of e Be passionate but patient

caring for the infant whilst the cord was intact.
George Brooks, Nurse Consultant, Northumbria
Hospital

Amitava Sur, Consultant Neonatologist,
Lancashire Women and Newborn Centre

As a unit we have been focusing on OCM for the last 6 months. It has been fantastic to work alongside my
neonatal colleagues to form a true perinatal team ensuring improved outcomes for our preterm infants. OCM
is used routinely in our term deliveries but staff were anxious about the preterm infants. Following
collaborative support and education, our OCM rates in < 34 week babies has increased from 64% to 100% in
November.

Tracey Kay, Consultant Obstetrician, Royal Devon and Exeter Hospitalj
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Learning from parents

Parent feedback and experience can be extremely useful in understanding their role in successful
implementation of your change strategy (NSQI 9). Parent education, attitudes and beliefs can be important
in both preventing and facilitating change. Parents also help you to understand the impact of your change
idea and can be impactful voices in helping staff understand the need for change (NSQI 10). We are grateful
to the parents who have shared their experience of optimal cord management in the examples below:

“Delaying clamping the cord was discussed with me and my partner by the neonatal nurse before delivery. At
birth our little boy was covered in plastic wrap and given oxygen and other treatment at my bedside before the
midwife clamped his cord. We have since read about the benefits of him getting extra blood from the placenta
at birth and are glad they did this ...to give him the best possible start.”

“Before Ollie was born, my midwife Lorna, \ 6st before he was born the Nurse Practitioner

explained the delayed cord clamping to me and explained that the baby would be covered in

why this was especially beneficial for him as he plastic wrap and he would get a hat to keep him
was going to be born early. Though, | was warm. I’d read about delayed cord clamping and
initially concerned Lorna talked me through the was pleased this was done for my son. He was
process, explaining the benefits and how it cared for on a small trolley (Lifestart™) close to me
would be done safely. | was reassured and very for a few minutes so he would benefit from getting
keen to do anything that will improve my Ollie’s some cord blood. | loved being able to see how
outcome. | was also surprised that a blood they were caring for him; they were so confident
transfusion from my placenta could do a world and gentle.... | often thought of this time when we
of good for him. | was pleased | was able to do were apart as he was soon transferred to a bigger

@tfor my baby”. / @Jy unit.” /

“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.”

ﬁMy wee Brodie was born at 25 weeks. Before his birth, | had a discussion with the doctors, they explained to
me what would be done to help him at delivery and afterwards. They talked about the steroids, delayed cord
clamping, breast milk and other medicines that would help improve his chances of survival. The delayed cord
clamping benefits and how it would be done safely was explained more by my midwife.
Brodie was delivered into a plastic bag, | remember how tiny and feisty he was, the midwives kept a close eye
on him to make sure he was okay and like she had told me before, after one minute she clamped the cord.
Though | was frightened as my baby was coming early, | was consoled that there was something | could be

Qart of that would be benefit him”
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Phase Two: Develop a Shared Purpose

The evolution of the perinatal team

Midwifery, Obstetric and Neonatal teams all have an important role to play in the safe delivery of care for
women in preterm labour and the subsequent care of their baby. This care at times may be delivered in
professional silos leading to potential poor communication and missed opportunities for antenatal
interventions which may lead to suboptimal outcomes. Developing a strong perinatal team within your
workplace will help facilitate communication, understanding and collaboration across departments and
allow more cohesive implementation and embedding of antenatal interventions. Having shared goals, a
shared vision and sharing experience ensures your project has momentum and that barriers and enablers
can be best appreciated and tackled. The benefits of actively seeking to create a perinatal team are
highlighted in this video developed by the PReCePT2 study’2.

One of the key components to any successful project is having a team that is engaged, resilient, enthusiastic
and committed to working together to create the right culture for change (NSQI 2, NSQI 15). Teams should
ideally be around 8-10 members and include:

e Anoverall project lead (can be medical or nursing)

e Parent representation (NSQI 10)

e People with Ql expertise (NSQI 17)

e Data analyst

e Service manager

e Staff educators (maternity and neonatal)

e Other multidisciplinary representation including a range of seniority from
neonatologists/paediatricians, neonatal nurses, midwives, obstetricians, labour ward and
maternity operating theatre representatives

When forming your team consider:

e Who are the most influential people within the maternity/neonatal team? -these may not be the
most senior staff members. Consider inviting those who are unsure or oppositional to understand
perspective and secure buy in from the outset.

e Where are the areas likely to be affected by any changes? — consider staff in these areas.

e Why should people want to be involved in your project? — not everyone understands the impact
and harms of ‘too early’ cord clamping, take time to share your vision and think how you are
going to engage people and maintain their commitment

e What is your expectation of team members — what will they be required to do in terms of time
and effort? How will you manage team members who do not deliver on tasks/actions?

e When are people available and are your time commitments realistic?

e How often are you going to meet? Keep up momentum for change; short but frequent meetings.

e What else is going on? Are there existing workstreams with overlapping agendas that could be
pulled together to prevent duplication. Are there other Ql projects which take priority?

Find out if your local hospital has a central improvement team who can facilitate projects and provide
valuable skills and knowledge in designing and implementing improvement work. Local data analysts are
valuable in helping to collect, analyse and display data.

Stakeholder engagement
Who else needs to be involved? Start by brainstorming the groups of people likely to be affected by the
proposed change (NSQI 2). Within the topic of optimal cord management, they are likely to include:

e Senior and junior paediatricians/neonatologists
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e Neonatal nurses

Senior and junior obstetricians

Midwives of all grades of seniority

Maternity Care Assistants and Maternity Support Workers
Maternity operating theatre staff including anaesthetic teams
e Parent groups

These groups need to be:
e Prioritised- in terms of the power they have to make your project succeed or fail

e Understood- how are they likely to feel or react to the proposed changes?

e Informed- devise a communication plan to sustain interest and win over doubters. This plan

should include modalities of communication (e.g. presentations, emails, newsletters), frequency

(monthly, weekly, daily) and key messages you want to deliver.

Examples of perinatal team and stakeholder engagement are shown below:

Z

s

\_

“I have never met a parent when given the evidence about the benefits of OCM, who has not been on board. In

my experience educated parents have been some of the biggest change agents. We need to involve them more.”
Amanda Burleigh, Midwifery Consultant

-

-

“A memorable case for me was that of a first time mother who required to be delivered by emergency Caesarean

section in the maternal interests because of severe preeclampsia. Delivery took place at 30w and surgery was
carried out under spinal anaesthesia. Her baby son was born in good condition weighing 1500g9.We had a team
brief prior to surgery to enable correct use of the Lifestart, and this went well. As an obstetrician | found it

fascinating to see the neonatal team begin the care of the baby while he was still attached to his placenta. It really
felt like patient centred care for both the mother and the baby - an obstetric/neonatal team effort with the desire

for best outcomes at the heart of it.”

Judith Roberts, Consultant Obstetrician, Queen Elizabeth University Hospital, Glasg(y

“We love the approach to cord clamping with very premature babies. The mother can sit up and see their
preterm baby and even touch them during OCM. It’s wonderful they can do that before baby goes to the

resuscitaire.”

Tina Smith, Midwife, Queen Elizabeth University Hospital, Glasgow )

~

“In our Local Neonatal Unit, we started working on OCM in 2017. Key to success was working together as a

perinatal team, with obstetric, midwifery and neonatal involvement. We worked together in simulation sessions to
develop a simple low-cost technique and recruited champions from all members the maternity team to promote
this. Including OCM in our WHO checklist at Caesarean sections was also crucial. By 2019, our rates of babies born

<32 weeks who had their cord clamped at or after 60 seconds was 90-95%.”

Sarah Bates, Consultant Paediatrician and Neonatologist, GWH, Swindon

\
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ﬁ was only able to stop early and immediate clamping myself when | realised the harm | must have done to so
many babies for so many years by not thinking more carefully. | knew about the incredible fetal-to-neonatal
transition that must take place in the minutes after birth. Of course, babies have been coping without breathing
for 9 months and don’t need to have the placental circulation cut off, nor do they have to cry immediately. They
are protected by fetal haemoglobin’s affinity for oxygen, they need the placental transfusion to fill the new
pulmonary circulation. If there is a decent heartbeat there is absolutely no urgency to ‘hand the baby over’ to
someone else in the mistaken belief that interference with this transition is benign. It is not. | gradually realized
there are no real indications to clamp the cord at all, especially when full and pulsating. We need the
neonatologist to come to the baby, not the other way around. It’s a human rights abuse to remove a baby from
its mother without good cause”

A’rueful’ reflection from a retired Obstetrician, Londy

Context

It is a worthwhile activity at this stage to review the context in which you wish to implement your changes.
Although the changes you wish to implement have been successful elsewhere, differences in the culture
and the context between units may result in variable results. Useful information can be obtained from the
results of your Safety Culture Survey which may indicate how well staff feel listened to, how ready your unit
is for change, or what might be needed to optimise communication (NSQI 3). The BAPM Neonatal Service
Quality Indicators resource provides a helpful framework for units and networks who wish to optimise their
culture for delivering successful quality improvement projects.
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Phase Three: Plan and Implement Changes

Project Charter

It can be useful to construct a Project Charter at the start of this phase to detail your proposed
improvement, including the resources required and the potential benefits to patients. A Project Charter is
a format endorsed by many Trust Improvement Teams and will provide direction and a sense of purpose,
and may give your project increased leverage with management (NSQI 15).

Resources:

NHS Improvement: Project Management
NHS Improvement Project Charter

NHS Education for Scotland Project Charter

Formulate, prioritise and test solutions

There are a number of methodologies that can be adopted to implement a quality improvement strategy,
for example Lean, Six Sigma and the Model for Improvement which all draw on a similar set of principles.
No single quality improvement method is better than others; what matters more is having a consistent
approach that you are familiar with and skilled in applying. The Model for Improvement is a widely
recognised approach within healthcare and is frequently associated with positive outcomes for
improvement and will be used here as an illustration.

The Model for Improvement
Ask yourself:
e What is it you want to achieve? Aim
e How will you know that a change is an improvement? Measures
e What changes can you test that will result in an improvement? Changes

For each change idea, a PDSA cycle can be used:

1. Plan
Which intervention(s) to try first? This may be the intervention most likely to make an impact, the easiest
to implement or the one that will best win hearts and minds.
How will this intervention be introduced into clinical practice?
Who and what will be required to make this happen?
Predict what you think the change might be?

2. Do
When and how will this plan be carried out? A timescale is important. Document problems and
unexpected observations.

3. Study
Use established tools to analyse your data (see Phase 4). Has your change idea resulted in improvement?
Is this a real improvement? Does your data suggest your change idea needs to be modified? Why might
this be so? Compare your data to your predictions.

4. Act
Identify and carry out any modifications needed to this change idea to make it more effective, using
further PDSA cycles as needed i.e. Adapt, Adopt or Abandon, Repeat. Start with rapid testing your
change on a small scale for example small numbers of patients or a specific subgroup of patients. If
effective, increase the numbers or widen to include other groups of patients. Test and repeat with
increasing scale until you can show effectiveness throughout your patient group.
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Resources:
BAPM QI Made Easy: ‘Planning your Change Idea’

BloodtoBaby 'Stabilisation with an Intact Cord' module

Below in Figure 8 the Model for Improvement is used to work through an example of implementation in
delivering optimal cord management. A template can be found on the BAPM Quality webpages for your

own use.

Figure 8. Example of a Model for Improvement

What are we trying to accomplish?

We will implement routine practice of OCM in infants born
<34 weeks gestation

How will we know a change is an improvement?

We will show a sustained improvement to 95% over at least
6 monthly data points

8-

What change can we make that will result in improvement?

Agree and approve SOP, provide a staff training resource
(including simulation) and introduce exception reporting

Changes That

Result in
//;r';\\l Improvernant

Hunches
Theories
Ideas

‘s|p .
b3 \e[e/ Cycle 3: Embed and sustain
a. Learn from exception reporting and feedback
b. Assess and inform on clinical outcomes

Cycle 2: Implement and identify challenges
a. Training on equipment and simulation sessions
b. Implement SOP

c.  Pilot phase and interim data analysis

Cycle 1: Outlining responsibilities of team

a. Develop a perinatal team and culture
b. Educate about benefits of OCM and prepare staff training
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Phase Four: Test and Measure Improvement

In this phase, improvements are tested, reviewed and re-tested in order to find a solution.

Measures

Measuring for improvement is different to the data collected for research or to prove whether clinical
interventions work or not. This type of measurement asks the questions ‘how do we make it work in our
context?’ and ‘how do we know that a change is an improvement?’ It is important that you collect the right
data for your project (NSQl 1).

Resources:
BAPM QI Made Easy: ‘Planning and Implementing Change’
NHS Improvement: Project Management

1. Outcome measures: reflect the impact on the patient, e.g. survival, necrotising enterocolitis,
intraventricular haemorrhage, requirement for blood transfusion during the first six weeks of life
etc.

2. Process measures: the way systems and processes work to deliver the desired outcome, e.g.
number of babies receiving optimal cord management with cord clamping at or greater than 60
seconds.

3. Balancing measures: this is what may be happening elsewhere in the system as a result of the
change, e.g. the number of babies admitted with a temperature outside the normothermic range

Data analysis and display

How will any change be measured, assessed and displayed in your unit or network? Common tools to
present and analyse your data include run charts, statistical process control (SPC) charts and days between
charts (see examples below, Figures 9, 10 and 11). All require a level of knowledge and skill to collate and
interpret correctly (NSQI 15). Importantly measurement should not be a ‘before and after’ audit which is
unreliable in measuring true change, but a continuous process over time during which your changes can be
evaluated and modified.

Note that you may choose a different type of chart to be understood by your audience. Run charts and
statistical process control charts should always be used by the Ql project team in understanding data and
assessing change, while other charts and tools may be used to prepare your data in a format which is best
understood by frontline staff (Figure 12). You may need an easy to read key to explain your chart or provide
a summary interpretation.

Resources:

BAPM Ql Made Easy: ‘Interpreting your Data’

NHS Improvement Statistical Process Control Charts
NHS Improvement Making Data Count

NHS Improvement: Project Management
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Figure 9. Example Run Chart
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This chart shows that following the implementation of Optimal Cord Clamping in two phases, a shift (with
six points above the median) was seen in the percentage of babies born at <32w gestation having Optimal
Cord Clamping (i.e. cord clamping at or > 60 seconds), from 60.4% to 83.5%. Run charts are relatively easier
to understand than statistical process control charts. The live NNAP dashboard on BadgerNet can be used

to generate live run charts.

Figure 10. Example of a Statistical Process Control Chart
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This chart shows the mean (solid green line), lower warning limit (dotted yellow line) and lower confidence
limit (solid red line). It shows that while there appear to be more points sitting above the mean since
Optimal Cord Clamping was introduced, it is yet too early to say there has been a true shift (that is, 7
consecutive points or more above the mean). SPC charts are a better tool for looking at the stability of your
process over time and avoid over interpretation of change occurring by chance (random variation).

Figure 11. Example of a Days Between Chart

Days between OCM not achieved for infants <34w gestation
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This chart shows that the days between Optimal Cord Clamping not being achieved in babies born <34
weeks gestation has increased over time. At the beginning of study this event occurred once every 1-2
months but there has now been a year since the last baby born <34 weeks had cord clamping <60 seconds.

Figure 12. Example of feedback targeting frontline staff

Remember your target audience. Graphics and simple messages may be more impactful and less confusing
than graphs and charts, although run charts/SPC charts remain essential in understanding the effectiveness
of change.

Optimal Cord Management July 2020

7 out of 10 babies born less than 34 weeks x x x x x
XX

received OCM this month = 70%

Recommendations for August 2020

1. Perinatal team to make OCM plan | 2. Neonatal team to support the
together before every birth maternity team in OCM at every birth
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Phase Five: Implement, Embed and Sustain

This phase involves the wider implementation of improvements such that change becomes embedded in
routine practice throughout the system and is sustained with governance arrangements.

Spread

This can involve formal methods such as dissemination that includes presentations, publications, leaflets,
learning boards, social media or informal methods of diffusion where word of mouth, champions and
opinion leaders can accelerate your message. Consider carefully what is required for the embedding of
changes within your service (NSQI 2, NSQI 18).

Exception reporting

We recommend that neonatal units undertake a case review when optimal cord management is not
achieved in preterm babies <34 weeks gestation using local risk reporting mechanisms (NSQl 13). The case
review tool (Appendix 4) can be used or adapted for this purpose.

Sustainability

The ability of a service to implement and sustain change is dependent on various strengths and weaknesses
of any one project. These can be assessed and addressed from the outset of a project and be reviewed
regularly throughout the time course to improve the likelihood of sustaining improvement beyond its
lifespan. A useful tool to do so is the NHS Sustainability Model (see resources below).

Barriers and loss of motivation

It is not unusual to find the size of a previous improvement lessen over time. It is important to understand
why so that solutions can be tailored to the problem. Different approaches will be effective for different
people and different situations. The following activities may be useful: talk to key individuals, observe
clinical practice in action, use a questionnaire to survey staff, brainstorm with a focus group. Education is a
key element of overcoming barriers particularly within an interactive forum; using opinion leaders to
influence others within your staffing structure; reminder systems to prompt clinicians; and ensuring
feedback of data to staff in a format that they find useful; use of parent stories; all these can help to
reinvigorate and embed your changes for improvement (NSQI 2, NSQI 18).

One Trust identified and overcame barriers to implementing Optimal Cord Management as below:

s N

Clinical Engineering & Infection control approval Relevant forms signed off Approved for use

Theatre Layout MDT Simulations to identify agreed Position diagrams created for guidelines.
positioning of LifeStart

No piped air in Labour ward, no small air cylinders Small air cylinderssourced from gas Small air and oxygen cylinders available for

stocked in hospital supplier after approval from managers use

Trainingtime and staff engagement Regular MDT education & training session Sign off sheet for staff who had been trained
held. Trainingvideos were created for and videos available on staff share drive.
those who could not make face —face
training.

Awaiting guideline approval Guidelinesreviewed by Neonatal and Guidelinesratified and put on intranet

Maternity teams

Resources:

NHS Improvement: Project Management

NHS Improvement: Sustainability Model and Guide
PERIPrem
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Incentivising stories from high performers

Examples of high performing units implementing, embedding and sustaining Optimal Cord Clamping are
shown below:

“Northumbria introduced optimal cord management (OCM) in 2009, though there have been periods of reduced
compliance to the guidance since then. Whilst the midwifery and nursing workforce is largely consistent, junior
doctors rotate frequently through the obstetric unit, with varied experiences of OCM. To promote OCM, a neonatal
nurse practitioner started to assist with the induction of newly appointed staff to provide information and discuss
through scenarios the practicalities of doing OCM safely. This has helped considerably with maintaining high levels
of compliance to our OCM guideline.”

George Brooks, Neonatal Nurse Consultant, Northumbria Healthcare Foundation NHS Trust

“We used QI methodology within a multidisciplinary team framework involving staff education, clear OCM
guidance, simulation and a buddy system, with more experienced staff guiding less experienced staff in
administering OCM. With this approach we were delighted to achieve and maintain an 86.5% implementation
rate of OCM in our preterm deliveries and these babies also had admission temperatures within the normal
range. In cases where OMC was not achieved, this was due to baby being non vigorous at birth or due to APH.

In the initial month of the Covid-19 pandemic restrictions, we noted a reduction in reliability with OCM in preterm
babies with only 48.6% receiving it. Further investigation using both maternal and neonatal records highlighted
several issues especially around the number of babies who had received OCM for only 50 - 60 seconds. On review,
it became apparent, different timers were being used simultaneously in the delivery theatre, resulting in differing
records of OCM clamping times. By addressing the problem and making slight changes, our reliability improved.
This highlighted the importance of real time data review and keeping unintended variation to a minimum.

On a personal note, as a QI midwife involved in the implementation of preterm OCM, one of my highlights was
listening to a junior midwifery colleague speak excitedly about how proud she was when she, an obstetrician and
the attending neonatal staff were able to facilitate OCM for preterm twins, especially in a unit that does not have
access to a Lifestart trolley. It was reassuring to see staff take “ownership” of this improvement work and
become completely engaged because they understand the benefits of OCM to preterm babies and their mothers.”
Lorna Lennox, Staff Midwife, University Hospital Wishaw, NHS Lanarkshire, Scotland

ﬁWe designed a Labour Ward optimisation package which included optimal cord management (OCM) for preterm
deliveries. Post-implementation data collection showed that of 88 infants (23-31 weeks), 72% (85% of these on
Lifestart) received OCM >60 seconds with a median cord clamp time of 2 mins (mean 2.5 and max 4.4). All were
normothermic on admission. Those who didn’t get OCM >60 seconds (mean 30) were significantly more likely to
require an early blood transfusion despite being well matched for gestation, birth weight and maternal antenatal
factors. Within the wider perinatal multidisciplinary team, we explored the barriers to receiving OCM which were
clinician anxiety, GA section and placental separation.”

\ Dr Anne Marie Heuchan, Consultant Neonatologist, Royal Hospital for Children, Glasgow

K’For 13 months 100% eligible babies have had their cord clamped at 60 seconds or longer after birth. Although we

do not provide stabilisation manoeuvres prior to cord clamping, we do apply a plastic bag and have not seen an

increase in hypothermia.

The key to this success has been:

1. Establishment of a perinatal team approach with shared goals and joint responsibilities

2. Streamlining of guidelines to ensure a clear message about the benefits to babies

3. Neonatal support at the time of birth. With a member of the neonatal team present, our obstetric and
midwifery colleagues feel more confident in babies’ wellbeing during the first minutes of life.”

k Dr Julie-Clare Becher, Consultant Neonatologist, Simpson Centre for Reproductive Health, Edinburgh
35
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Appendix 1: Members of the Optimal Cord Management Toolkit Group

Chair: Grenville Fox

Josie Anderson

Augusta Anenih

Sarah Bates

Julie-Clare Becher

George Brooks

Amanda Burleigh

Claudia Chetcuti Ganado

Fraser G Christie

Anne-Marie Heuchan

Tracey Kay
Heike Rabe

Charles Roehr

Charlotte Sullivan

Amitava Sur

Consultant Neonatologist, Evelina London Children’s Hospital, Guy’s & St
Thomas’ NHS Foundation Trust, London

Campaigns and Policy Manager, Bliss

Consultant Neonatologist, University Hospital Wishaw. NHS Lanarkshire,
Scotland

Consultant Paediatrician & Neonatologist, Great Western Hospital NHS
Foundation Trust, Swindon

Lead for Quality, British Association of Perinatal Medicine and Consultant
Neonatologist, Royal Infirmary of Edinburgh

Neonatal Nurse Consultant, Northumbria Healthcare Foundation NHS Trust

Midwifery Consultant, Senior Clinical Advisor Yorkshire Ambulance Service
and Public Health Practitioner Public Health England

Consultant Neonatologist, Luton & Dunstable University Hospital

Specialty Trainee / Neonatal Transport & Research Fellow, Simpson Centre
for Reproductive Health, Edinburgh

Consultant Neonatologist, Royal Hospital for Children and Queen Elizabeth
University Hospital, Glasgow

Consultant Obstetrician, Royal Devon & Exeter NHS Trust

Professor of Perinatal Medicine, Brighton and Sussex Medical School,
University of Sussex, Brighton

Academic Consultant Neonatologist, Oxford University Hospitals

NHS Foundation Trust, Oxford

Clinical Director, National Perinatal Epidemiology Unit, Clinical Trials Unit.
Nuffield Department of Population Health, Medical Sciences Division,
University of Oxford, Oxford

Consultant Obstetrician, Great Western Hospital NHS Foundation Trust,
Swindon

Consultant Neonatologist, Lancashire Women and Newborn Centre, East
Lancashire Hospitals NHS Trust, Burnley

With many thanks to Susan Bewley, Emeritus Professor of Obstetrics and Women'’s Health, Kings College
London for her careful review of this toolkit.

Additional stakeholders involved in consultation:

e  British Intrapartum Care Society

e British Maternal and Fetal Medicine Society
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e lLead Maternity Safety Champions, NHS England: Matthew Jolly, National Clinical Director for
Maternity and Women’s Health and Jacqueline Dunkley-Bent, Chief Midwifery Officer

e Maternity and Neonatal Safety Improvement Programme

e Maternity and Children’s Quality Improvement Collaborative, Scottish Patient Safety Programme

e Neonatal Nurses Association

e Royal College of Midwives

e Royal College of Obstetricians and Gynaecologists

e Scottish Neonatal Nurses Group

e UK Preterm Clinical Network

43
©BAPM 2020, NNAP 2020



Optimal Cord Management in Preterm Babies

Appendix 2: BAPM Neonatal Service Quality Indicators

Evidence-based care
NSQl 1 Care Guidelines supported by Audit

Team working and communication

NSQIl 2 Team communication

NSQl 3 Staff Safety Culture

NSQl 4 Pathways of Care and Referral for high risk babies

NSQI 5 Collaborative multidisciplinary care for babies with complex conditions

Parental partnership in care

NSQl 6 Family facilities

NSQl 7 Family involvement in care planning and delivery
NSQIl 8 Parent information

NSQl 9 Parent feedback

NSQI 10 Parent involvement in service development

Benchmarking
NSQI 11 Other Neonatal Service Standards
NSQIl 12 Engagement in National and International Audit and Benchmarking

Patient Safety
NSQl 13 Adverse Event Review
NSQl 14 Death and Serious Adverse Event Review

Quality Improvement
NSQI 15 Structure and Resources for Quality Improvement
NSQl 16 Annual Quality Strategy and Quality Report

Education and Training
NSQl 17 Training for Quality and Patient Safety
NSQl 18 Engagement in shared learning about Quality of Care

Research
NSQI 19 Engagement in Research
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Appendix 3. Evidence Summary and Key Drivers

Optimal Cord Management in Preterm Babies

earlier clamping

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 to justify

Evidence-base

Professional Recommendations

Quality Improvement Initiatives

Mortality

Preterm babies have reduced risk
of death by at least 27% if they
receive Optimal Cord Clamping,
with a NNT of 33-551%14

Babies <28 weeks have reduced
risk of death by 32% if they
receive Optimal Cord Clamping,
with a NNT of 20%?

Cardiovascular benefits

Preterm babies have improved
circulatory transition after birth
with higher blood pressure (mean
improvement in mean BP
2.87mmHg, (95% ClI 1.09 to
4.64mmHg) and less need for
inotrope treatment (RR 0.37, 95%
Cl0.17 t0 0.81)%314

Blood transfusion requirements
Reduces proportion of preterm
babies requiring red blood cell
transfusion by 9-10% during the
first six weeks of life!?%4

Other benefits

Parents report higher satisfaction
and contribution to the care of
their preterm baby!833-3

NICE®®:

e Wait at least 30 seconds, but no
longer than 3 minutes, before
clamping the cord of preterm
babies if the mother and baby
are stable

e Position the baby at or below
the level of the placenta before
clamping the cord

o If a preterm baby needs to be
moved away from the mother
for resuscitation, or there is
significant maternal bleeding:

- consider milking the cord and
- clamp the cord as soon as
possible

BAPM*:

e Delayed cord clamping is
recommended as part of
package of active perinatal care
of extreme preterm birth before
27 weeks gestation

ILCOR®3:

e Delayed cord clamping is
recommended for preterm
babies not requiring immediate
resuscitation

WHO 73;

e In newly born term or preterm
babies who do not require
positive-pressure ventilation,
the cord should not be clamped
earlier than 1 min after birth.

International stakeholders®’

e Guidelines on Optimal Cord
Clamping have been published
by 44 stakeholders at national
and international level.

e NNAP?. From 2020: ‘Deferred
cord clamping for very
preterm babies’ — Does a baby
born less than 32 weeks
gestational age have their cord
clamped at or after one
minute?

e MatNeoSIP?

e MCQIC-SPSP in Scotland
Preterm Perinatal Wellbeing
package®

e PERIPrem care bundle of the
West of England AHSN:
Delayed cord clamping is one
of the ten PERIPrem bundle
elements’

e BloodtoBaby>® — a perinatal
professionals campaign and
resource provision for optimal
and delayed cord clamping

e A multitude of quality
improvement projects on
Optimal Cord Clamping
implementation have been
published across 4 continents
(see table of implementation
evidence and %)
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Appendix 4. Example Case Review or Exception Reporting Tool

Exception identified from BadgerNet:

Born <34w and cord clamped for less than 60s

Provider/Unit

Date of Report

Maternal Badger ID

Baby Badger ID

Date of birth

Time of Birth

Part A: Peripartum Optimisation

Name of person completing part A:

Was Optimal Cord Clamping and benefits
discussed with the parents before birth and a
record documented? (Provide detail if no)

Comments

Did the perinatal team prepare the birth
environment in order that Optimal Cord
Clamping could be achieved? (Provide detail if
no)

Comments

Was the cord clamped <60 seconds after birth?
If Yes-Has this been verified from maternal
notes (Ensure Badgernet accuracy)

Comments

Was a reason for this recorded in the notes?
For eg:
O Placental abruption or early separation
0 Maternal concerns e.eg shock/seizure/PPH
O Uterine Inversion
o Cord issues i.e. snapped, incised, limited cord
length
0 A requirement for immediate resuscitation
which could not be undertaken with cord
intact:
= Equipment not available
=  Environment not appropriate
= Experienced resuscitator (with OCM
skills) not present
= Other reason (please detail)
Please provide detail about time lapse
before cord was clamped in seconds
O Second twin needs immediate birth
0 Milking of the intact umbilical cord, how
many times
O Enrolled in research study on optimal cord
management (do not unblind)
o Other reason (please detail)

Comments

Was early cord clamping discussed with parents
and reason given?

Comments

Most senior maternity professional at birth

Comments

Most senior neonatal professional at birth

Comments
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Part B: Neonatal Care

Name of person completing part B:

Gestation Weight

Apgar Scores: Admission Admission Hb

A Temperature:

Cord gas results Arterial
Venous

Was the neonatal Comments

team in attendance at

birth and of

appropriate seniority

to manage Optimal

Cord Clamping for a

preterm baby?

Brief details of Comments

delivery room

management:

Brief details of NNU Comments

stay (to date at time

of reporting)

Notes review: Comments

o IVH

O Surgical treatment
for NEC

0 Hypotension in first
72 hours

0 Blood transfusion
during first 7 days of
life (or 6 weeks of
life):

1o2o3oc>30

0 Broncho-pulmonary
Dysplasia (02
requirement @36 w
corrected)

oSurvived until
discharge
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Part C: Governance

Name of person completing part C:

Was an incident form submitted locally?

Has there been a
local maternity

Further action required

review?

Did neonatal team input to the review?
Was there a missed opportunity for Optimal Cord Comments
Clamping?
Was cord clamping before 60 seconds avoidable? Comments
Was early cord clamping deemed appropriate/not | Comments
appropriate?
What indication was given and was this
documented in the notes?
Learning identified following local review: Comments
Any communication issues identified with this Comments
case: comment specifically on communication with
parents and the maternity/neonatal teams

Comments

Detailed action completed

Date completed and closed

Name of person closing exception
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