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MgsO, Clinical Background

« The prevalence of preterm birth is
Increasing

« While the survival of infants born preterm
has improved, the prevalence of cerebral
palsy has risen

* The incidence of cerebral palsy
decreases significantly with increasing
gestational age

22-27 weeks 14.6%
28-31 weeks 6.2%,
32-36 weeks 0.7%

Full-term -0.1%




Preterm Birth and Cerebral Palsy

* Preterm birth is the major risk

factor for CP

« 10% of very low birth weight
babies develop CP

« Estimated 1065 new cases of
CP secondary to prematurity
each year.




Cerebral Palsy (CP)

« A condition marked by impaired muscle
coordination/movement (spastic paralysis)
and/or other disabilities, typically caused by
damage to the brain before or at birth

« Average lifetime 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



Cerebral Palsy
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Rapidly crosses the placenta and enters the fetal brain within minutes

Figure L-2: Ca2* Entry into the Cell
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Clinical Evidence

Magnesium sulphate for women at risk of preterm birth for
neuroprotection of the fetus (Review)

Doyle LW, Crowther CA, Middleton P, Marret S, Rouse D

THE COCHRANE
COLLABORATION®

This in 4 reprtiont uf 4 Coxclitane seview prepurnd asd suairesised by The Cochtane Collabwessam and ublishal i The Covivaer Libeery
2010

Antenatal magnesium sulphate
therapy given to women at risk
of preterm birth substantially
reduced the risk of cerebral
palsy in their child (relative risk
(RR) 0.68; 95% Confidence
interval (Cl) 0.54 to 0.87; five
trials; 6145 infants).



MgSO4 : Cerebral Palsy

Outcome 4 Cerebral palsy

Study or subgroup Magnesum No magnesum Risk Ratio Weght Risk Rasio
N N M-HFoed55% O M-HFed 55% O

| Neuroprotective intent any C°
Crowther 2003 360623 42626 L ¥0% 0385 [ 055, 1.31]
Marret 2006 227352 3013% - 1% 070[ 041, LI9)
Mittendorf 2002 330 v =) 03% 677[037. 12565 )
Rousa 2008 4171188 7411256 495% 059 [ 0.40. 085 ]
Subtortal (95% CI) 2199 2247 100.0 % 0.71[0.55,0.91]

THE COCHRANE

Doyie et al. Cochrane Library. 2010 COLLABORATION®
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NICE 2015 (NG25)

Clinical Evidence

BMJ Open Quality (2017)

Pretermlabour and birth (NG25)
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Magnesium sulfate for neuroprotection

Offer intravenous magnesium sulfate for neuroprotection of the baby to women
between 24" and 29" weeks of pregnancy who are:

+ in2stablished preterm labour or
* having a planned preterm birth within 24 hours.

Consider intravenous magnesium sulfate for neuroprotection of the baby for
women between 30 and 33" weeks of pregnancy who are:

+ inestablished preterm labour or
+ having a planned preterm birth within 24 hours.

Give a4 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
5 s00nEr).

For women on magnesium sulfate, monitor for clinical signs of magnesium
toxicity at least every 4 hours by recording pulse, blood pressure, respiratory
rate and deep tendon (for example, patellar) reflexes.

If awoman has or develops oliguria or other signs of renal failure:

* monitor more frequently for magnesium toxicity

+ think about reducing the dose of magnesium sulfate.

BM] Open Quality

Preventing cerebral palsy in preterm
labour: a multiorganisational quality
improvement approach to the adoption
and spread of magnesium sulphate

for neuroprotection

Anna Burhouss,' Charlotte Lea,” Stephen Ray,' Hannah Bailey,” Ruth Davies,*
Hannah Harding,? Rachel Howard,® Sharon Jordan,® Noshin Menzies,'
Sarah White,' Kathryn Phillips,' Karent Luyt”

ABSTRACT
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(PReCePT]) was carried out in e West of England, UK, to
raise swareness of evidence and 0 impeove the uptake
of aum sulphate as in preterm
deliverias. Five Nationaf Haalth Service (NHS) Trusts and
the West of England Academic Health Science Natwork
participatad in tha 0 projact. The peoject wes underpinnad
namuw included: patient and

of chnical
mnwnummmm
8 stimuiating/supporting aswironment for change: Plan,

England, approximately 500 infants are born
weighing less than 1500g cach year? These
babies are eligible for antenatal magnesium
sulphate, which has been proven to reduce
the rate of CP' Before the inception of this
project, only between 8% and 66% of eligible
mnfants were tconvmg this reatment across
the five sites® potentially resulting in disa-
bility that muld Im bccn przv:nt:d. Sumnf-
acant 1
identified both vnl}nn atid between the sites,
and we discovered that even where a policy
existed that highlighted the need to give ante-
natal ngncnum :u!ph:nc it was not consist-
ently being ad 4, and a karge by
of staff and parents were unaware of the need
to offer this treatment, often confusing 1t with
the treatment for pre-eclampsia.

Thc \ha of England Aud:ma: Health

sulphate was mammﬂnmn
oversll programme was evalizated using data from an
necoatsl

'Dumlty West for

of Engiand Academic Healh outcomss—ths Varmont Oxford Network. Dering the

h"‘"":‘_:"‘ project 664 st received magnesium suiphate trinkg.

""“""“M o Tk, The use of magnesium sulphate increased across s

P epeaa West of England from an avarage tesefine of 21% over the

Maternity, 2 yaars tha project to B8% by $he conclusion

Bath WSS Tust, Bk, UK of e project The projact was slso sbis toinfluence

“Matermey, the of a nattonal dats collection process

Hospitis NS Tnmt, for ing the use of ium suiphate for

Swaxdon, UK neurcprotaction in pratarm daliveries in the UK. PReCel’T

ey, v appears 1o have had 3 favaurable effect on the uptake

Hospials NS Foundation Tnst, ﬂwnﬂm“hktdwm
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"*‘.'“M i = ww:dk-rmgabmma-bmm

Sl M Mg m spread of ewidence using a Of approach

r:_{m'""mm 8CM0S3 3 natwork.

Uriversity of ristel, Bristol UK

c . PROBLEM

h-hh..‘.’ Cerebral palsy (CP) is % aygnificant conse-

amabubaze@grai.com quence of preterm birth.' Within the West of

i=a
hnnmzdcnpnf'iﬂsha.lﬂlxnduxnlm

4 chinical Rroups,
uvuvrnlhcs and the South West Ambulance
Service. It acts to coord:mu' pto_;eﬂs across
the b quality
and pasent safety and sp«d up thc adoption
of evidence into practice.

‘PReCePT" was codesigned with a range
of partners in response to a call asking for
local examples of best practice that could be
shared with our member organisations and
which would benefit from a QI approach 1o

+ b P organisi-

implementation and spread.
Dr Karen Luyt, MBChB, PhD, FRCPCH
(G 1 o N | Medici i

Consultant Senior Lecturer Neonatal Neuro-
science, University of Bristol), submitted a
proposal to share the progress that had been
made in University Hospitals Bristol NHS
Foundation Trust in the use of magnesium

Bushouze A, ot sl B Gpen Gualty 201762000182, dox 10.1136bmog-2017-000189 1




ereCeny Assessing the neuroprotective benefits for
babies of antenatal magnesium sulphate: An

M9504 individual participant data meta-analysis
Caroline A. Crowther'** Philippa F. Middleton® 2, Merryn Voysey?, Lisa Askie®,
Lelia Duley®, Peter G. Pryde”, Stéphane Marret®? Lex W. Doyle'"' 72 for the AMICABLE
Group?
Key Findings:

Number Needed to Treat = 42 to prevent 1 case of CP
Reduction of moderate/severe (37%) and severe CP (46%)
Effective even if given 0-4 hours before delivery
No risk to mother. No risk of respiratory depression for baby.
« Antenatal magnesium sulphate for fetal neuroprotection can be

recommended to be given close to planned or expected preterm birth using
the smallest effective dose of 4g with or without a 1g/hour maintenance dose



The Problem

* Fewer than half of eligible women in planned/unplanned
preterm labour are receiving magnesium sulphate (MgS0O4)
when clinically indicated.
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NHS Litigation Cost for CP

: £1.9 billion In

Figure 10: Value of clinical negligence claims received In 2016/17

by speclalty across all clinical negligence schemes®

Total value of
clinical claims received

£4,370.3m

across all our clinical negligence schemes relate to the
obstetrics specialty.

M Obstetrics

B Paediatrics

B Casualty/ARE
Orthopaedic surgery

W Neurosurgery

M General surgery

B General medicine
Radiology

B Gynaecology
Ambulance

B Other (aggregated specialties)

As in previous years, the greatest value of claims received NHS RESOIUtion

Annual report and accounts 2016/17

188 claims for
CP/brain injury to NHS
litigation authority in
2015/16
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And increasing........

Figure 19: A comparison of the number and total value of claims
for maternity cerebral palsy/brain damage claims over time across
all clinical negligence schemes
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For every 42 mothers who
receive treatment
1 case of Cerebral Palsy is prevented

“With a number needed to treat of 42,

a few hundred cases of Cerebral Ralsy may be
prevented in England if PReCePT was fully
~ implemented”™

(Crowther 2017)



Cost of Magnesium Sulphate

From £1 per treatment
MgSO4 ampoule = £1

5% N/Saline Ampoules = £0
Plus the cost of consumables
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Natlonal Neonatal SRCPCH Auding
Audit Programme
(NNAP)

Annual report

2018 annual report on 2077 data

National Neonatal Audit Programme
2017 Annual Report on 2016 data
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Rate of Compliance (%)

100

Proportion of mothers who received magnesium sulphate in the 24 hours prior to delivery among those who
delivered their babies (admitted to a NNAP participating unit) at less than 30 weeks of gestational age (2016)

de— Selected Networks == Network Mational Rate of Compliance NMAP standard
. Y i i )
il - B M : - . B . - I N L L
i R i a2 D,Dwa o S50 PU‘\L R e anax d‘?‘d K 5 p et 8 s & 3 g8 s \_\Dﬁ
s i oo - wilF Y L) L ) ,__‘I_'? .| e
e kn o -.::_'?" L (A3 [ e 5§ o o Al ) W
_,,1'“'\‘ s ‘Hn'-l'“ | ¥ i "\'\\t‘ A "' ';\:‘n\ A _a-';\-':" _,_-‘}".i" A0 o _:4,_-{\'2-1' A .{-'-0@1‘ ._\.'ﬂ"\\{
e k! v i . 4 g 2 e s o BAY y-a A4 oy



Rate of Compliance (%)

100

Proportion of mothers who received magnesium sulphate in the 24 hours prior to delivery among those who
delivered their babies (admitted to a NNAP participating unit) at less than 30 weeks of gestational age (2017)
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National average — 65%
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National Benchmarking

Table 5.2.3: Administration of antenatal magnesium sulphate, by NNAP reporting year
i O\
Administration of

Missing data
magnesium sulphate (%)
Yes (X) No (X)

| With

NNAP Year | NNU  Mothers
‘ outcome

82 4,242

2016 3,506 1.868 (53.3%) 1.638(46.7%) | 736 174%)
2017 ] 176 4,276 3935 | 2.522(641%) 1413(35.9%) \ 347 (5%)
*Results presented here for 2016 and 2017 are both calculated using the M

derivation method so that they are directly comparable.



Antenatal Steroids vs. MgSO,

NNAP 2016

Antenatal sterolds: Percentage of mothers Magnesium sulphate: Percentage of mothers
who delivered thelr babies between 24 ‘who delivered their bables at less than 30
‘and 34 weeks gestation and recelved any ‘weeks gestation and recelved Magnesium
dose of antenatal steroids. ~sulphate 24 hours prior to delivery.
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mgso, | Clinical Guideline - Key Points

Offer MgS0O4 to all women less than 30 weeks gestation who are in
established preterm labour or having a planned preterm birth within 24
hours

Consider for women 30%° - 33*% weeks gestation who are in established
preterm labour or having a planned preterm birth within 24 hours

Administer to women prior to transfer to other centres; discontinue infusion
during transfer

Contraindications: patient choice to decline, Myasthenia Gravis and
emergency/urgent delivery

|deally the earlier before birth the better, (within 24 hours), but even when
given immediately (0-4 hours) before birth it will have benefit.

NICE NG25 (2015)



Aims

« To improve compliance with NICE Guidance NG25 and
Increase the proportion of eligible women offered
Magnesium Sulphate (MgS0O4) in England

* Long Term: Reduction in the incidence of cerebral palsy in
babies born preterm.

« Working the AHSN and Maternity Network
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mgso, | PReCePT Programme Timeline

April 2018: NHSE funding to adopt and spread PReCePT to all
maternity units in England using the AHSN network as the supporting
vehicle

June 2018: First tranche of 7 AHSN’s work with their local units to
Implement PReCePT

April 2020: Achieve target of 85% eligible mothers receive MgS0O4 and
a stretch target of 95% in high achieving units.



Key elements

A. Understanding the current position through audit of historic notes to ensure accurate data that is
reflective of the present clinical picture

B. Designing and implementing a highly reliable process for administering magnesium sulphate

C. Creating awareness through training on why, how and when to give magnesium sulphate to
preterm mothers, within maternity units

D. Training staff within the units in quality improvement to support them implement and sustain
PReCePT



Drivers for success

Strong clinical representation from pilot sites
Strong lay representation

Fast paced; progress made rapidly

Strong ‘buy in’ at Trust Executive level
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e, Key members

Unit Level - Midwives, Midwifery lead, Obstetric lead, Badger lead

NNN — Mark Green (Data manager)

Regional project lead — Karen Hooper

ASHN lead — Julia Wood

Regional Neonatal Lead — Sundeep Harigopal
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Our challenge

JAMES COOK UNIVERSITY HOGPITAL 35
ROYAL VICTORIA INFIRMARY 57
SUNDERLAND ROYAL HOSPITAL 2t
UNIVERSITY HOGFITAL OF NCRTH TEES 15
CUMBERLAND INFIRMARY <
DARLINGTON MEMORIAL HOSPITAL 1

CARE HCSPITAL INSECH)

QUEEN ELTASETH HOSFITAL. GATESHEAD B
UNNERSTY HOSPTAL OF NORTH DURHAM 4
WEIT CUMBESLAND HOSFITAL 1
| Northem ODN 145
| Al participating urits 4275

40
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0 ©o%)
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2522 (54.1%)
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S 238%)
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1 (10C.0%)
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1 (10CO%)
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O @o%)

42 [362%)

1413 35.9%)

2(57%)

%6 (2B.1%)

2 (133%)

4 {1000%)

C (00%)

1 {50.0%)

4 (500%)

C (0.0%)

C (3.C%e)

29 (200%)

321 (8.0%)

NNAP 2017
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Our challenge

Awareness
Data entry

5 5 8 83 2 82 5 8

2 2 B

Eligible mothers given magnesium sulphate Jan-Dec 2017
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Eligible mather given magnesium sulphate Jan-Apr 2018
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hat does this mean for PReCePT?

If we get this right we can achieve:

» Improved neuroprotection for babies born at less than 30
weeks

 Become innovators & leaders in the national adoption and
spread of the project

AND MOST IMPORTANTLY
* Fewer babies with cerebral palsy

* Improved quality of life of preterm
babies and their families




PReCePT Study

Prevention of Cerebral Palsy in Preterm Infants
September 2018

The
o Hea"h . University Hospitals Bristol
Foundaflon NS Foundation Truss
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PReCePT Study — the trial —

. —

* RCT in 48 maternity/neonatal units in England

* To assess whether an enhanced QI intervention improves the uptake of MgSO4
in preterm deliveries over and above the NPP roll-out

* Compare two support models for implementation of PReCePT QI toolkit:

CONTROL INTERVENTION

Standard QI support (NPP) Enhanced QI support

versus

(32 units) (16 units)
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PReCePT Study - QI support models -
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PReCePT Study - eligibility criteria s
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Inclusion criteria

« Units in England participating in national PReCePT Programme
« Units with minimum of 10 preterm (<30 weeks GA) births in 2016
« Units with 70% or less MgSO4 uptake in 2016

- ~96 eligible units based on NNAP reports for 2016 (published 2017)



