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Magnesium 

Sulphate as brain 

protection for 

preterm babies 

Background 



Preterm Birth and Cerebral Palsy 

• Preterm birth is the major risk 

factor for CP  

 

• 10% of very low birth weight 

babies develop CP 

 



Cerebral Palsy 

 

• Average Health Care costs per individual: ~ 

£800,000  

• The cost to the individual and their family is 

unquantifiable. 

• Until recently no intervention available to prevent 

CP in preterm babies 

 

 





Doyle et al. Cochrane Library. 2010 

 

MgSO4 : Cerebral Palsy  



MgSO4: Mechanism of Action 

Rapidly crosses the placenta and enters the brain within minutes 



MgSO4 : Cerebral Palsy  

MgSO4 given at <32 weeks is cost-effective 



MgSO4 : Cerebral Palsy  

Key Findings: 
- Number Needed to Treat = 42 to prevent 1 case of CP 
- Reduction of All grades CP (32%) 
- Reduction of moderate/severe (37%) and severe CP (46%)   
- Effective even if given 0-4 hours before delivery  
- 4g loading dose + 1g/hr maintenance effective 
- No risk to mother. No risk of respiratory depression for baby.  

 

Highest Level Evidence -  Individual Participant Meta-analysis 



 

 

 

 

 

 

 

 

NICE Guidance 

Magnesium sulfate for neuroprotection 
 
1. Offer intravenous magnesium sulfate for 
neuroprotection of the baby to women between 24+0 
and 29+6 weeks of pregnancy who are: 
•in established preterm labour or 
•having a planned preterm birth within 24 hours. 
 
2. Consider intravenous magnesium sulfate for 
neuroprotection of the baby for women between 30+0 
and 33+6 weeks of pregnancy. 3. Give a 4 g intravenous 
bolus of magnesium sulfate over 15 minutes, followed 
by an intravenous infusion of 1 g per hour until the 
birth or for 24 hours (whichever is sooner). 
 
3.  For women on magnesium sulfate, monitor for 
clinical signs of magnesium toxicity at least every 
4 hours. 



 

PReCePT1 

BMJ Open Quality 2017;6:e000189.doi:10.1136/bmjoq-2017-000189 



 

PReCePT1 

BMJ Open Quality 2017;6:e000189.doi:10.1136/bmjoq-2017-000189 

 

• Adoption and spread to 4 WE units. 

• Perinatal Approach (Maternal and Neonatal).  

• Measurement: Developed the MgSO4 metric in BadgerNET + VON 

Data (2012, 2013) used for baseline.  

• Central Team: QI Coach (AHSN), Clinical Lead (UHBristol – 

Neonatologist; K Luyt), Patient Reps (PPI), Project Management, 

Communications Team. 

• Unit Level: Midwife Champion + Neonatal Champion.  

• QI Methodology refined in each unit.  

• More than 600 staff trained (“Tea Trolley training”).  

• Quantitative and Qualitative Evaluation. 

• Uptake increased from 20% to 88% in 6 months. 

 



 

PReCePT1 

BMJ Open Quality 2017;6:e000189.doi:10.1136/bmjoq-2017-000189 

Figure 1 An example of local data collection to support Plan, Do, Study, Act (PDSA) cycles from one of the 

PReCePT sites. % of eligible women treated by PReCePT. 



MgSO4 NNAP metric, 
developed by PReCePT 
Clinical Lead  



National Benchmarking 

National Average = 43% 
*St Michael’s (UHBristol) = 96%  

Influence of PReCePT1 –all 5 units in top 10th centile  



Antenatal Steroids vs. MgSO4 

 



PReCePT3      Aims 

• To improve compliance with NICE Guidance NG25 and 

increase the proportion of eligible women offered MgSO4 in 

England.  

 

• Long Term: Reduction in the incidence of cerebral palsy in 

babies born before 30 weeks gestation. 

 



Project  

overview 



PReCePT QI Package 



Public and Patient Involvement 

• Strong PPI in planning and governance of project 

- Co-production of project materials 

- Two public representatives as core members of project 

steering group 

 

• Links with BLISS  

    (The Premature Baby Charity) 

 

 

 

 
 



Patient Information Leaflet 





Posters  







 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

Knowledge Mobilisation 

PReCePT DRIVER DIAGRAM 

Primary Drivers: 
System components which will contribute to moving the aim 

Operational / System Enablers 

Behaviour Change – embedding knowledge into 

practice. 

Awareness Raising 
 PReCePT Champions in each site. 

 Awareness raising communication pack 
including marketing material, video, 
infographics, etc.  

 Patient stories and patient leadership 

 Executive sponsorship 

 Staff training 

 Staff and patient leaflets 

 Posters 

 Collective learning via IHI breakthrough 
collaborative series 

 Improvement knowledge capture in place 

 Care pathway developed 

 Clinical decision tool in use 

 Local policies refreshed 

 PreCePT ‘How To’ pack in use by local 
champions  

To increase the numbers 

of eligible women offered 

Magnesium Sulphate to 

prevent cerebral palsy in 

preterm babies from 43% 

to 86% (to match 

antenatal steroid uptake) 

between 2018 and 2020. 

 Staff confidence 

 Central coaching of PReCePT champions 

 Culture and leadership 

 PReCePT ‘nudges’ pack (magnets, stickers, 
lanyards with quick reference cards etc) 

 PReCePT community or practice for peer-to 
peer support in place. 

 Visual data management in place of number 
of days between missed doses (from 
BadgerNET unit dashboard).  

Aim Measure: 

  

Primary Driver - Outcome 

Measure (s):  

MgSO4 Uptake 

  

Secondary Drivers - 

Process measure(s):  

 

  

  

Secondary Drivers: 

Elements of the associated primary driver.  

They can be used to create projects or change packages 

that will affect the primary driver 

Aims / Primary 

Outcome: 

Measures: 



Project Strategy 

 

 

• Deploy the PReCePT QI package in each unit in England.  

 

• Each unit will have a Midwife Champion; lead training and 

implementation.  

 

• Each AHSN region/Neonatal ODN/Maternity Network will have 

a Neonatal Clinical Champion. 

 

• Strong focus on the Perinatal Quality Improvement community 

of practice (Obstetric and Neonatal).   

 

• Routinely collect data for outcome measures (BadgerNET) + 

Badger Dashboard for monthly run charts (visual data 

management).  

 

 

 

 

 
 



Evaluation 



PReCePT3 

 

Builds on Success……  

 

 

 
 

• Proven evidence based intervention – NICE guidance 

 

• PPI and co-production at every stage 

 

• PReCePT1 Qualitative Evaluation 

 

• PReCePT1 – Effect sustained 

 

• Use of robust routinely collected data (BadgerNet) 

 

• Added value by using network approach to National dissemination 

(AHSNs, NHS-I, Clinical Delivery Networks) 

 





 

 

 

 
 

To give every eligible mother in preterm labour the choice 

 

To enable every baby to reach their full potential 

   PReCePT3 



Midwife Perspective (Hannah Bailey) 

• What we learnt 

• Main challenges 

• Support from West of England AHSN 



Midwife Perspective (Hannah Bailey) 

Q&A 



Obstetrician Perspective (Dr. Emma Treloar) 

• What we learnt 

• Main challenges 

• Support from West of England AHSN 



Obstetrician Perspective (Dr. Emma Treloar) 

Q&A 



Tony Kelly 

National Clinical Director, M&NHSC 

Alignment with national 

programme 



@MatNeoQI 

 

To improve the safety and outcomes of maternal and neonatal 
care by reducing unwarranted variation and provide a high 
quality healthcare experience for all women, babies and 
families across maternity care settings in England” 

 

 

What is the aim of the collaborative? 

39 



@MatNeoQI 

Yes 

• All maternity services in England 

• All care settings 

• All components of the pathway (conception to puerperium) 
through a safety lens 

 

No 

• The entire LMS agenda! 

• Elements of care outside of the influence of clinical teams 

• (limited influence on improvement in maternal mortality) 

 

What is within the scope of the collaborative? 

40 



How are the waves structured? 

• Establish national network 

of all maternity units in 

England 

• 44 organisations to form 

first national learning set 

• Supported at national level 

to enable local delivery 

• Develop local learning 

systems at LMS level (to 

meet once a quarter) 

• Further 46 Trusts across 

England to form second 

national learning set 

• Supported at national and 

local level 

• Wave 1 and 2 

organisations to provide 

local leadership 

 

Wave 1 

• Remaining 46 Trusts 

across England to form 

third national learning set 

• Supported at national and 

local level 

• Will join first and second 

wave organisations in LLS 

(if not already)  

April 2017 – March 2018  

Wave 2 

April 2018 – March 2019  

Wave 3 

April 2019 – March 2020  

41 



How are the meetings structured? 

National Event  

Progress and shared learning 

from all organisations 

 

• 3 x 3-day learning meetings 

for local improvement leads 

• Tailored unit level support 

by central programme team 

 

National Learning Set 

• Quarterly Local Learning 

Systems 

• Supported by all network 

organisations 

• Bring together all 

organisations including 

commissioners and 

parents/families 

 

Regional Meetings 

42 



Activity of an individual unit 

43 

Diagnostic Phase 
 
Good Practice / Case Studies 

Team 

Data 

Culture 

Current / Future Pathway 

Local priority setting  

Develop improvement plan 

 

Testing Phase 
 

Unit level mobilisation 

Identify change ideas  

PDSA cycles 

Measurement for improvement 

 

Implementation 

Phase 
 

Refine PDSA cycles 

Extract & share learning  

Support next wave 

 



@MatNeoQI 

What additional support do organisations  

in the national learning set receive? 

44 

Annual national 
learning event 

Access to LIFE 
improvement 

platform  

Measurement for 
improvement 

support 

Tailored 
resources and 

networks 

Local Learning 
System 

Improvement & 
capability 

development 

(per wave) 

Site Support 

(per wave) 

Wave learning 
sessions 

(per wave) 



@MatNeoQI 

How is the collaborative structured? 

National Learning Set 
(Trust Improvement) 

Trust 

Trust 

Trust 

Trust 

Trust Trust 

Trust 

Local Learning 

Systems 
(Trust & System Improvement) 

Trust 

Trust 

Trust 

Trust 

LMS 

LMS 

45 



 

 

 

 

• Local Learning Systems will be the 

Improvement community aligned to 

support each LMS 

• Waves and stakeholders will share 

and learn from each other 

• groups to meet four times per year 

• All providers and other key 

stakeholders to be included from the 

outset 

• Opportunity for system level 

improvement / scale up within each 

LMS 

• Operating model needs to be 

sensitive to current local activity and 

network / LMS maturity 

 

How can we work together to support the 

LMS? 

46 

Local Learning System 

Trust 
Trust 

Trust 

Trust 

LMS 

LMS 



@MatNeoQI 

How can we change the way we provide  
support? 

LMS 

PSC M&NHSC 

MCN ODN 

47 



@MatNeoQI 

What should a local learning system  
provide? 

• A forum for local improvement to thrive 

• An opportunity for all network partners to work 
collaboratively 

• Effective collaboration between local partners 

• Opportunities for system level improvement 

• An opportunity for increasing local improvement capability 

• A sustainability solution for maternal and neonatal 
improvement 

48 



@MatNeoQI 

What should not be part of a local learning  
system? 

• A greater emphasis on strategy than delivery 

• A focus on performance rather than improvement 

• The entire ambition of the LMS agenda 

 

 

49 



Primary Drivers Secondary Drivers 

Creating the conditions 
for a culture of safety and 
continuous improvement 

Improve the experience of 
mothers, families and staff  

Improve the detection and 
management of diabetes in pregnancy 

Improve the early recognition and 
management of deterioration during 

labour & early post partum period 
 

Improve the detection and 
management of neonatal 

hypoglycaemia 

 Improve the optimisation and 
stabilisation of the very preterm infant 

Develop safe and  
highly reliable systems, 

processes and  
pathways of care 

Aim 

To improve outcomes 
and reduce unwarranted 
variation by providing a 

safe, high quality 
healthcare experience 
for all women, babies 

and families across 
maternity care settings 

in England.  
 

Reduce the rate of 
stillbirths, neonatal 

death and brain injuries 
occurring during or soon 

after birth by 20% by 
2020 

 

Improve the proportion of smoke free 
pregnancies 

Learn from excellence 
and harm 

Improving the quality and 
safety of care through 

Clinical Excellence 



Improve the 
optimisation and 

stabilisation of 
the very preterm 

infant 

Human 
Dimensions 

Systems & 
Processes 

Learning 
from Harm & 
Excellence 

Person 
Centered 

Care 

Clinical 
Interventions 

@MatNeoQI 51 



@MatNeoQI 52 

Improve the 
optimisation 

and stabilisation 
of the very 

preterm infant 

Peri-partum Optimisation: Support the effective 
optimisation of preterm infants around the time of 

birth  

Antenatal Optimisation: Support the effective 
optimisation of preterm infants prior to the time of 

birth  

Post-partum Optimisation: Support the effective 
optimisation of preterm infants immediately after 

the time of birth  

Primary drivers   Aim 



Secondary Driver Key change concepts and change ideas for PDSA testing 

Antenatal Optimisation: 
Support the effective 
optimisation of preterm 
infants prior to the time of 
birth  

1. Ensure all women in threatened pre-term labour (less than 34 weeks 
gestation) receive a full course of antenatal corticosteroids (where 
appropriate) 

2. Ensure all women in threatened pre-term labour (less than 30 weeks 
gestation) receive an infusion of Magnesium Sulphate (where 
appropriate) 

3. Ensure all women in threatened preterm labour are informed of the 
increased benefits of breast milk and breastfeeding for preterm infants. 

4. ensure that appropriate information and equipment is available prior to 
delivery to support timely expressing within four hours of delivery for 
women who choose to provide breastmilk for their infants  

5. Develop a consistent approach for ensuring all obstetric and neonatal 
staff provide women with counselling and appropriate information 
regarding  the need for in-utero transfer  

53 @MatNeoQI 



@MatNeoQI 

By 2020 each Trust, local maternity system and network should have: 

• significant capability (& capacity) for improvement 

• detailed knowledge of local cultural issues 

• developed a locally sensitive improvement plan 

• made significant improvement to local service quality and safety 

• data to share with their board, staff and commissioners that reflect 
these improvements 

 

…to create the conditions for a safety culture and a national maternal 
and neonatal learning system 

 

 

What is the ambition of the collaborative? 

54 



@MatNeoQI 

@MatneoQI 

@tonykellyuk 

 

#MatNeoQI 

 
www.improvement.nhs.uk 

 

Thank you 
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Support to Patient Safety Collaboratives for 

Implementation (Ann Remmers) 
National Coordination Role 

• Supporting the PSCs to deliver PReCePT through their regional 
networks 

• Clinical leadership – national profile, advice on evaluation, 
support to reginal clinical leads 

• Providing a toolkit and webinars for local adaption 

• Public contributor involvement 

• Any national reporting required which is additional to quarterly 
AHSN reporting 

• National communications 

• Commissioning a national evaluation, learning the lessons for 
future AHSN programmes 



Support to Patient Safety Collaboratives for 

Implementation (Ann Remmers) 

Q&A 




