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Welcome to London
It is a pleasure to invite you to London (in-person or virtually) for The Neonatal Society
Summer Meeting.
The aim of the society is to bring scientists and clinicians together to discuss important topics
in perinatal medicine, to learn from one another and generate new ideas, to network and to
meet old friends and make new ones too.
The meeting is being held at the Royal Society of Medicine in central London and we are
delighted to welcome four distinguished keynote speakers from across the world. We are also
pleased to invite original abstracts, which will be presented as oral and poster presentations.
We look forward to meeting you in London or virtually this summer. Registration (including
accommodation) is now open at https://www.eventbrite.co.uk/e/neonatal-society-summermeeting-2021-tickets-151192828821
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Programme

Thursday 24th June

9.00

Registration, coffee and exhibits

SESSION 1

Chairs: Professor Helen Budge and Dr Chris Gale

9:25

Welcome

9:30

Haslina Binti Abdul Hamid: Anti-reflux medication use among preterm
infants in neonatal units in England and wales: a retrospective cohort
study

9:45

Luke Mills: PREMFOOD: A randomised controlled trial of unfortified
human milk, fortified human milk, and preterm formula as
supplement to maternal milk for very preterm infants

10:00

James Webbe: Use of parenteral nutrition in the first postnatal week
in England and Wales: an observational study using routinely
recorded data

10:15

Rosie Cresner: Use of trans-anastomotic tubes in congenital duodenal
obstruction

10:30

Sarah Richardson: The natural history of mild to moderate antenatally
diagnosed renal pelvic dilatation (RPD) as determined by ultrasound
findings.

10:45

Alexandra Downes: Variants in genes for familial cholestatic disorders
contribute to the development of conjugated jaundice in preterm
infants

11:00

Tea break and exhibits

11:30

Keynote Lecture: Professor Debby Bogaert, University of Edinburgh
Development of the respiratory microbiota and its role in
susceptibility to infection

12:30

Lunch, exhibits

SESSION 2

Chairs: Professor Andy Ewer and Dr Ela Chakarapani

14:30

Pratusha Babu: Learning from litigation in the care of neonatal
patients

14:45

Martins Aso: Resuscitation of preterm infants in Nigeria - a national
survey on process

15:00

Kate Hooper: Improving perioperative thermoregulation: evaluation
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of the use of the Criticool® cooling and warming machine for surgery
on the neonatal intensive care unit
15:15

Susanna Sakonidou: The PEC (Parents’ Experiences of Communication
in neonatal care) survey: the first UK survey validated for real-time
parent feedback in neonatal care

15:30

Sarah Sturrock: Neonatal outcomes following a maternal SARS-CoV-2
infection in pregnancy: A systematic review

15:45

Charles Roehr: Improving LP success with NeoCLEAR: Neonatal
Champagne Lumbar Punctures Every Time – An RCT

16:00

Tea break and exhibits

16:30

David Harvey Fellowship Lecture: Professor Linda de Vries, UMC
Utrecht
Advances in diagnosis, prognosis and management of perinatal brain
injury over three decades

17:30

Close of day

Friday 25th June
9.00

Registration, coffee and exhibits

SESSION 3

Chairs: Dr Kevin Goss and Professor Helen Budge

9:25

Welcome

9:30

T’ng Chang Kwok: Association of postnatal dexamethasone timing
with need for pressure support at 36 weeks in infants <32 weeks
gestation: a population-based study

9:45

Diana Aguirre: Temporal trends in routine predischarge pulse
oximetry screening: 6 years’ experience in a UK regional neonatal unit

10:00

Ela Chakkarapani: Impact of parents cuddling babies during
therapeutic hypothermia and intensive care; a prospective
observational intervention study (COOLCUDDLE)

10:15

Jenny Ingram: Parents and staff views of cuddling babies undergoing
therapeutic hypothermia in neonatal intensive care (COOLCUDDLE)

10:30

Tea break and exhibits
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11:00

Young Investigator Lecture 2020: Dr Subha Mitra, UCL
Optical neuromonitoring in neonatal encephalopathy

11:45

Young Investigator Lecture 2021: Dr Gemma Sullivan, University of
Edinburgh

12:30

Lunch, exhibits

SESSION 4

Chairs: Professor Andy Ewer and Professor James Boardman

14:30

K Harvey-Jones: Metabolic and haemodynamic optical reactivity
indices provide an early assessment of injury and predict neurological
outcome following neonatal

14:45

Lara Shipley: Birth in local neonatal units with and without active
therapeutic hypothermia and seizure-free survival following hypoxicischaemic encephalopathy: a UK study

15:00

Susana Pereira: Can intrapartum CTG predict MRI patterns of brain
injury in neonates with HIE?

15:15

Arthur Spencer: Mammillary body abnormalities and cognitive
outcome in school-age children cooled for neonatal encephalopathy

15:30

Kadi Vaher: General factors of white matter microstructure in the
neonatal brain

15:45

Marianne Thoresen: New MRI score predicts severe cerebral palsy
with 98% accuracy after therapeutic hypotermia

16:00

Tea break and exhibits

16:30 – 16:35

Prize-giving – best oral presentation and best poster by trainees

16:35

The Tizard Lecture: Professor Neil Marlow, UCL
Long Term Outcomes after Extreme Prematurity: Fit for the Future

17:35

Close of Meeting
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Welcome to London
It is a pleasure to invite you to London (in-person or virtually) for The Neonatal Society
Summer Meeting.
The aim of the society is to bring scientists and clinicians together to discuss important topics
in perinatal medicine, to learn from one another and generate new ideas, to network and to
meet old friends and make new ones too.
The meeting is being held at the Royal Society of Medicine in central London and we are
delighted to welcome four distinguished keynote speakers from across the world. We are also
pleased to invite original abstracts, which will be presented as oral and poster presentations.
We look forward to meeting you in London or virtually this summer. Registration (including
accommodation) is now open at https://www.eventbrite.co.uk/e/neonatal-society-summermeeting-2021-tickets-151192828821
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Title (Upper case)
ANTI-REFLUX MEDICATION USE AMONG PRETERM INFANTS IN NEONATAL UNITS IN ENGLAND AND
WALES: A RETROSPECTIVE COHORT STUDY
Authors (Presenting author underlined. If no author is a Society member please provide the name of the
member introducing the author to the Society)
Haslina Binti Abdul Hamid1, Lisa Szatkowski1, Helen Budge1, Shalini Ojha1,2
Corresponding author e-mail address:

shalini.ojha@nottingham.ac.uk

Institution(s)
1. Population and Lifespan Sciences, School of Medicine, University of Nottingham, UK
2. Neonatal Unit, University Hospitals of Derby and Burton, UK
Introduction (include hypothesis)
The management of gastro-oesophageal reflux disease (GORD) is one of the main reasons for the prescription
of anti-reflux medications in neonatal units. Although the use of these medications is unlicensed for neonates,
off-label use is frequently reported (1) while studies reporting adverse effects are varied (2). However, there is
no national cohort data on the prevalence of anti-reflux medication use among preterm infants in England and
Wales. Therefore, this study aims to describe the use of these medications in neonatal units from 2010-17.

Methods (include source of funding and ethical approval if required)
This was a retrospective cohort study using operational National Health Service (NHS) data from the National
Neonatal Research Database (NNRD) for the period of 2010 until 2017. All preterm infants born at 23-36 weeks
gestational age (GA) admitted to neonatal units in England and Wales from 2010 until 2017 were included.
Descriptive analysis was used to describe the trend of anti-reflux medications use and GORD diagnosis. Ethical
approvals were obtained from the UK HRA and Health and Care Research Wales (HCRW).
Results
251,644 preterm infants with median GA (IQR) of 34(32-35) weeks were included in this study. 4.7% of infants
(n=11,718) were recorded with a diagnosis of GORD. 12.3% (n=30,924) of all infants were recorded to have
received one or more days of anti-reflux medications during admission and 5.8% of infants (n=14,535) were
recorded to receive anti-reflux medications at discharge. Median (IQR) GA at first anti-reflux prescription was 33
(31-35) weeks. From 2010-2017, there was consistently higher proportion of infants with recorded anti-reflux
medication use (c.10-14% of infants) compared to GORD diagnosis itself (c.4-5% of infants). However, the
overall use of anti-reflux medications shows a decreasing trend since 2010, with the most rapid decline occurring
after 2013. Of all infants in the cohort who received anti-reflux medications, 45% (n=13,899) had received
Gaviscon first, followed by histamine-2 receptor antagonist (Ranitidine), prokinetics and proton-pump inhibitors.
Conclusions
This study shows that the use of anti-reflux medications in neonatal units in England and Wales was consistently
higher than the recorded GORD diagnosis over time. Consistent and clear guidance on the management of
GORD and the extent of use of anti-reflux medications among these infants is needed.
References (include acknowledgement here if appropriate)
1. Barney C. et al. Lansoprazole, ranitidine, and metoclopramide: comparison of practice patterns at 4 level III
NICUs within one healthcare system. ANCOJNANN (2009); 2. Santos,V. et al. Association between histamine-2
receptor antagonists and adverse outcomes in neonates: A systematic review and meta-analysis.” PloS one vol.
Check
box if presenting
author
is a trainee:
basic science trainee
clinical trainee
14,4 e0214135.
4 Apr. 2019,
doi:10.1371/journal.pone.0214135
All authors have approved the abstract, actual or potential conflicts of interest have been declared to the
meetings secretary, and the abstract has not been presented previously:
Senior author supporting presentation on day of meeting: Prof Helen Budge, Dr Shalini Ojha

Title (Upper case)
PREMFOOD: a randomised controlled trial of unfortified human milk, fortified human milk, and preterm formula
as supplement to maternal milk for very preterm infants
Authors (Presenting author underlined. If no author is a Society member please provide the name of the
member introducing the author to the Society)
Luke Mills, Robby Emsley, Izabela Andrzejewska, Sabita Uthaya, Neena Modi
Corresponding author e-mail address:

l.mills@imperial.ac.uk

Institution(s)
Section of Neonatal Medicine, Imperial College London, Chelsea and Westminster Hospital campus, London,
UK
Introduction (include hypothesis)
There is inadequate evidence to inform optimal supplement feeding of maternal milk (MM) for very preterm
infants1-2. Very preterm infants have altered body composition at term compared to term born counterparts3, but
the influence of preterm nutrition in this alteration is unclear. We aimed to (1) assess growth and body
composition, in very preterm infants receiving unfortified human milk (UHM) ((MM) +/- pasteurised donor milk
(DM)), fortified human milk (FHM), and MM +/- preterm formula (PTF), and (2) obtain feasibility data to inform a
larger randomised controlled trial assessing important health outcomes.

Methods (include source of funding and ethics approval if required)
This was a multicentre, unblinded, randomised controlled trial in three NHS neonatal units in London. Infants
born <32 weeks, without major congenital abnormalities were eligible. Randomisation to receive UHM, FHM, or
PTF was within 48h of birth and intervention was continued to 35+0 weeks post menstrual age (PMA). Opt-out
consent was sought for the feeding intervention with later opt-in consent for whole body magnetic resonance
imaging at term and term plus 6 weeks (T+6w). The primary outcome was total adipose tissue (AT) volume at
term. Secondary outcomes were regional AT volumes at term, total and regional AT volumes at T+6w, and
anthropometry to T+6w. The trial was preregistered and approved by the UK National Research Ethics Service
(Reg no: NCT 01686477). The sponsor was Imperial College London

Results
Sixty-four infants underwent whole body imaging at term and 38 at T+6w. There were no significant differences
in total AT, anthropometry, or regional AT volumes between randomised groups at term (total AT volume mean
(SD) UHM: 0.785l (0.33l); FHM: 0.938l (0.32l); PTF: 0.806l (0.26l), ANOVA p=0.25), or term+6W. Consent and
drop-out rates were close to target.
Conclusions
Very preterm infants fed UHM, FHM, or PTF as supplement to MM from birth to 35w PMA have comparable
growth and body composition at term and T+6w. The interventions appear safe, and show that opt-out consent is
acceptable to parents and clinical teams.
References (include acknowledgement here if appropriate)
1.Quigley M, Embleton ND, McGuire W (2019) Formula versus donor breastmilk for feeding preterm or low birth
weight infants Cochr Dat Syst Rev Issue 6. Art. No.: CD002971
2.Brown J, Embleton N, Harding J, et al. (2020) Multi-nutrient fortification of human milk for preterm infants
Cochr Dat Syst Rev Issue 5. Art. No.:CD000343
3.Uthaya S, Thomas E, Hamilton G et al. (2005) Altered adiposity after extremely preterm birth Pediatr Res
57:211–5
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All authors have approved the abstract, actual or potential conflicts of interest have been declared to the
meetings secretary, and the abstract has not been presented previously:
Senior author supporting presentation on day of meeting: Neena Modi

Title (Upper case)
USE OF PARENTERAL NUTRITION IN THE FIRST POSTNATAL WEEK IN ENGLAND AND WALES: AN
OBSERVATIONAL STUDY USING ROUTINELY RECORDED DATA
Authors (Presenting author underlined. If no author is a Society member please provide the name of the
member introducing the author to the Society)
J Webbe1, C Battersby1, N Longford1, K Ougham1, S Uthaya1, N Modi1, C Gale1
Corresponding author e-mail address:

j.webbe@imperial.ac.uk

Institution(s)
1. Section of Neonatal Medicine, Imperial College London

Introduction (include hypothesis)
Parenteral nutrition (PN) is used in neonates while full enteral feeding is being established or is contraindicated.
Internationally there is substantial variation in use; nationally there is limited contemporary information on
neonatal PN practice. We used data from the National Neonatal Research Database (NNRD) to describe PN
use in the first postnatal week in infants admitted to neonatal care in England and Wales.
Methods (include source of funding and ethical approval if required)
We extracted data from the NNRD on neonates admitted to neonatal units in England and Wales between 1st
January 2012 and 31st December 2017. We described the characteristics of neonates given PN (gestational
age at birth, birth weight, year of birth, neonatal network of birth). We used the Student’s t-test for differences in
rates of PN among different groups, and a linear regression t-test to test for a change in PN use within different
categories over time. This work was funded by the Mason Medical Research Foundation. This study was preregistered (Clinicaltrials.gov: NCT03767634) (1). REC approval was obtained (18/NI/0214).
Results
Over the six year study period 62,145 neonates were given PN in the first postnatal week (1.5% of all live births,
17% of all neonatal unit admissions). PN use was higher in more preterm neonates: extreme preterm= 76%,
very preterm=70%, preterm=6% and term=0.2%. PN use was also higher in neonates with lower birth weight:
ELBW=94% , VLBW=83%, LBW=28% , birthweight over 2.5kg=3% 9181/62145 neonates given PN in the first
postnatal week were born at term, and 9412/62145 neonates given PN had a birthweight over 2.5kg. There was
evidence of substantial geographic variation in PN administration: the proportion of live births given PN within
neonatal regional networks ranged from 0.99% (95% confidence intervals: 0.98, 1.00) to 2.53% (95% confidence
intervals: 2.41, 2.66). Rates of PN administration within neonatal networks varied less over time than the
differences seen between networks.
Conclusions
Parenteral nutrition is commonly used in the first postnatal week across England and Wales: 28 neonates are
commenced on PN each day. PN use is highest in neonates born more preterm or with lower birth weight, but a
substantial portion of PN use is in neonates born at term. Neonatal networks vary in their use of PN use. Better
understanding of the reasons for variation is required to optimise care.
References (include acknowledgement here if appropriate)
1. Webbe et al. Outcomes following early parenteral nutrition use in preterm neonates: protocol for an
observational study. BMJ Open. 2019;9(7):e029065
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All authors have approved the abstract, actual or potential conflicts of interest have been declared to the
meetings secretary, and the abstract has not been presented previously:
Senior author supporting presentation on day of meeting: Chris Gale

Title (Upper case)
USE OF TRANS-ANASTOMOTIC TUBES IN CONGENITAL DUODENAL OBSTRUCTION
Authors (Presenting author underlined. If no author is a Society member please provide the name of the
member introducing the author to the Society)
Rosie Cresner, Jonathan Neville, Nigel J Hall (Society member), Ahmed Darwish
Corresponding author e-mail address:

rosie.cresner@uhs.nhs.uk

Institution(s)
Department of Paediatric Surgery and Urology, Southampton Children’s Hospital
Faculty of Medicine, University of Southampton
Introduction (include hypothesis)
Despite data to suggest benefit of trans- anastomotic tube (TAT) feeding in infants following repair of congenital
duodenal obstruction (CDO), TAT usage is limited. We aimed to report a large series of infants with CDO treated
with or without TAT in order to improve the evidence underlying this simple intervention. We hypothesised that
TAT use is associated with shorter time to achieve full enteral feeds.
Methods (include source of funding and ethical approval if required)
Single centre retrospective review of all infants CDO over a 20-year period (January 1999 – November 2020,
inclusive). Important outcomes were compared between infants treated with or without TAT. Primary outcome
was time to full enteral feeds. Secondary outcomes were time to first enteral feed, need for central venous
catheter (CVC), duration of parenteral nutrition (PN) and complications. Data are median (range).

Results
Ninety-six infants were included. A TAT was placed in 54 infants (56%). Median time to full enteral feed was
significantly shorter in the TAT group (6 [5-8] days vs 10 [7.5-12], p <0.001). Time to first feed was shorter in the
TAT group (2 [2-2.8] days vs 3 [2-5], p<0.001). Significantly fewer infants with a TAT placed received a CVC
(15% vs 76%, p <0.001). Infants without a TAT received PN for longer (0 [0-0] vs 7 [0-11] days, p <0.001).
Length of stay between TAT and no TAT groups was similar (16 [13-21.8] vs 15 [12-21.8] days, p=0.722).
Despite having a TAT, 8 infants (15%) in the TAT group required a CVC and PN. One infant in the TAT group
developed a perforation that required surgical management and nine infants in the non-TAT group had
complications related to the CVC (21%), including one infant that required general anaesthetic for tunnelled
central line placement (2.3%).

Conclusions
In infants with CDO, TAT use was associated with earlier establishment of full enteral feeds, reduced need for
CVC and PN and reduced complications. Further research should focus on the barriers to more widespread use
of TAT by surgeons and neonatologists in infants with CDO.
References (include acknowledgement here if appropriate)
Trans-anastomotic tubes reduce the need for central venous access and parenteral nutrition in infants with congenital duodenal obstruction. Hall NJ et al Pediatr
Surg Int. 2011;27:851–5; Transanastomotic tubes reduce the cost of nutritional support in neonates with congenital duodenal obstruction. Harwood R et al
Pediatr Surg Intl. 2019 35(4):457–61.
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meetings secretary, and the abstract has not been presented previously:
Senior author supporting presentation on day of meeting: Nigel Hall

Title (Upper case)
The natural history of mild to moderate antenatally diagnosed renal pelvic dilatation (RPD) as determined by
ultrasound findings.
Authors (Presenting author underlined. If no author is a Society member please provide the name of the
member introducing the author to the Society)
Sarah Richardson introduced by Mervyn Jaswon; Eliza Lassman; Wynne Leith
Corresponding author e-mail address:

sarah.richardson15@nhs.net

Institution(s)
Paediatric Department, Whittington Hospital

Introduction (include hypothesis)
The natural history and clinical significance of antenatally detected mild to moderate RPD (<15mm transverse
diameter) is uncertain and as a result management varies considerably (1-3). The aim of the study was to
ascertain whether the kidneys of children with antenatal RPD of <15mm, without other renal tract abnormalities,
are at risk of renal damage as determined by ultrasound.
Methods (include source of funding and ethical approval if required)
This is a prospective study of children with mild to moderate antenatal RPD (defined as unilateral or bilateral
pelvic diameter of ≥5mm at ≤20+6 weeks, ≥8mm at 21-29+6 weeks or ≥10mm at ≥30 weeks, but <15mm) at a
district general, university affiliated, hospital between 2012 and 2016. An initial ultrasound was done between
day five and four months of age in the majority of cases. A follow-up ultrasound was performed after twelve
months of age. Results of other clinically appropriate imaging, including MCUG or DMSA, were recorded.
Results
98 patients were identified with antenatal RPD. Of these, 30 children were excluded from the cohort due to
antenatal findings of unilateral or bilateral RPD of ≥15mm, ureteric or calyceal dilatation, or structurally abnormal
kidneys. 18 were lost to follow-up leaving 50 in the final cohort. In this cohort of 50, 33 children had a normal
initial ultrasound in the postnatal period and of these only four (12%) had any abnormality detected on their
follow-up ultrasound done after twelve months of age. These abnormalities were clinically insignificant, and the
children were discharged from follow-up. Of the 17 children that had abnormalities on their initial ultrasound, 12
(70%) went on to have a normal ultrasound on follow-up and 5 required further investigation.

Our findings indicate that for children with isolated antenatally diagnosed RPD of <15mm, a normal initial
ultrasound in the postnatal period is reassuring and further imaging, including those using radiation or radioisotopes, is unnecessary. This should simplify postnatal follow-up and lessen parental anxiety.
References (include acknowledgement here if appropriate)
(1) Sinha A et al. Indian Journal of Nephrology. 2013; 23 (2): 83-97. (2) Psooy K. Canadian Urological
Association Journal. 2009; 3 (1): 69-72. (3) Nguyen HT et al. Journal of Pediatric Urology. 2010; 6 (3): 212-231.
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All authors have approved the abstract, actual or potential conflicts of interest have been declared to the
meetings secretary, and the abstract has not been presented previously:
Senior author supporting presentation on day of meeting: Mervyn Jaswon

Title (Upper case)
VARIANTS IN GENES FOR FAMILIAL CHOLESTATIC DISORDERS CONTRIBUTE TO THE DEVELOPMENT
OF CONJUGATED JAUNDICE IN PRETERM INFANTS
Authors (Presenting author underlined. If no author is a Society member please provide the name of the
member introducing the author to the Society)
Authors: Dr Alexandra Downes, Dr Robert Hegarty, Prof Richard Thompson
Introducing member: Dr Ravindra Batt
Corresponding author e-mail address:

alexandra.downes@nhs.net

Institution(s)
King’s College Hospital, Department of Paediatric Hepatology

Introduction (include hypothesis)
Preterm infants are more susceptible to developing cholestasis than their term counterparts. This is in part due
to increased exposure to risk factors such as sepsis, hypoxia-ischaemia and parenteral nutrition. However, not
all preterm infants develop cholestasis. We hypothesise that rare variants in genes known to cause familial
cholestatic diseases contribute to preterm infants having a higher background risk of developing cholestasis.
Methods (include source of funding and ethical approval if required)
We analysed the genetic data for all preterm infants below 37 weeks gestation who had been investigated for
familial cholestatic diseases at a tertiary referral centre for paediatric hepatology over a 3 year period. Exclusion
criteria were those who had a confirmed, alternative genetic or clinical diagnosis. Looking at gene panels we
identified rare variants in genes known to cause cholestatic disease and correlated this with clinical data to
identify likely causative associations.
Results
47 babies <37 weeks were identified of which 14 met exclusion criteria, leaving n = 33. 14 were identified as
having rare variants in familial cholestasis genes. There were 4 notable cases where we felt the rare variant was
highly likely to have contributed to the development of cholestasis based on the baby’s clinical presentation:
Case 1: Heterozygous for c.1769G>A p.(Arg590Gln) variant in ABCB4 gene for Multi-Drug Resistance Protein 3
(MDR3); minor allele frequency (MAF) 0.4%; Combined Annotation Dependent Depletion (CADD) score 28
Case 2: Same variant in ABCB4 gene as case 1; 2/33 babies (6%) compared with 0.4% in general population
Case 3: Heterozygous for c.922delA p.(Ile308fs) variant in ABCB4 gene; MAF <3/10-5; likely to result in
complete loss of function mutation
Case 4: Heterozygous for c.889G>A p.(Glu297Lys) variant in MYO5B gene; MAF 2/250000; CADD score 25
(top 1/300th most damaging variants)
Conclusions
We conclude that based on this observational study, there is evidence to suggest that rare genetic variants
contribute to the individual background risk of cholestatic disease in preterm infants.

References (include acknowledgement here if appropriate)
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Title (Upper case)
LEARNING FROM LITIGATION IN THE CARE OF NEONATAL PATIENTS
Authors (Presenting author underlined. If no author is a Society member please provide the name of the
member introducing the author to the Society)
Pratusha Babu
John Machin
Tim Briggs
Eleri Adams
Corresponding author e-mail address:

pbabu@nhs.net

Institution(s)
Getting It Right First Time, NHS England and Improvement
Introduction (include hypothesis)
Litigation claims currently represents around 2% of the NHS budget and are a rich resource to help improve
patient safety in addition to learning from complaints, incidents and inquests. We reviewed clinical negligence
claims made against the (National Health Service) NHS in England, related to care of neonatal patients within
neonatology services and other care areas to determine whether lessons could be learnt from common themes.
Methods (include source of funding and ethical approval if required)
A formal request was made to NHS Resolution for data on clinical negligence claims involving care of babies in
neonatal units and neonatal patients (aged under 28 days old) cared for by other specialities between April 2015
and April 2020. All claims were reviewed by clinical expert using agreed taxonomy. Reserve values were used
together with paid costs and damages to provide the most complete assessment of costs. Claims referred via
the ‘Early Notification Scheme’ were excluded.
Results
Over the 5-year period 105 claims were related to the care provided by neonatal units and 309 claims related to
the care provided by other services to neonatal patients. The total estimated costs for 414 claims over 5 years
was £1.1 billion. The median total cost per claim related to neonatology services was £76,500 (IQR £0.03million£1.1 million) and related to other services, £150,000 (IQR £0.5 million, £5.3 million). 18 claims related to
neonatology services were of high value, with total estimated costs greater than £10 million each. 14 claims
identified brain injury as an outcome; 5 claims were related to over-ventilation and hypocarbia in mechanically
ventilated patients, 4 claims were related to failure to diagnose and/or treat neonatal infection, 3 claims were
related to failure to diagnose and/or treat neonatal jaundice and 1 claim related to misplaced nasogastric tube in
bronchus. Review of all 414 claims involving care of neonatal patients identified the following common themes in
negligence, newborn screening and congenital abnormalities (75 claims, 18%), infection (37 claims, 9%),
equipment causing injury (34, 8%) and hypoglycaemia (26 claims, 6%)
Conclusions
Clinical negligence costs related to the care of neonatal patients are high. Learning from claims are
recommended and correct coding of claims to the new NHS Resolution speciality, Neonatology, will be
important. All claims for patients under 28 days old at the time of incident, should be reviewed by the respective
teams meaningfully, with focus on identifying and sharing areas for learning, improvement and action for patient
safety.
References (include acknowledgement here if appropriate)
Acknowledgements: NHS Resolution
NHS Resolution (2020) NHS Resolution’s Annual Report and accounts 2019/20. Available at
https://resolution.nhs.uk/2020/07/16/nhs-resolutions-annual-report-and-accounts-2019-20/ Accessed May 2021.
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RESUSCITATION OF PRETERM INFANTS IN NIGERIA - A NATIONAL SURVEY ON PROCESS
Authors (Presenting author underlined. If no author is a Society member please provide the name of the
member introducing the author to the Society)
Martins Aso,1 Alok Sharma,2 Kenechukwu Iloh.3
Corresponding author e-mail address:

drmartinsaso@yahoo.com

Institution(s)
1. Ashford and St Peters NHS Foundation Trust, Chertsey, Surrey. United Kingdom.
2. Princess Anne Hospital, Southampton, United Kingdom.
3. University of Nigeria Teaching Hospital, Enugu, Nigeria.
Introduction (include hypothesis)
Preterm births constitute a major clinical problem associated with significant morbidity and mortality in the
perinatal, neonatal and childhood periods. Decisions around initiating and/or continuing resuscitation and
treatment of preterm infants (PI) both at birth and afterwards needs careful consideration. While the Developed
countries have published guidelines for the resuscitation and care of the PI, this is not the case in developing
countries where availability of resources and the absence of a published guidelines impacts on practise.
Methods (include source of funding and ethical approval if required)
We conducted a national survey on Neonatal care providers working in Neonatal units (NICU) across Nigeria.
190 Participants were selected from the Six geopolitical zones of the country and they were asked about their
current practices relating to resuscitation and stopping life sustaining treatment as well as estimated survival
rates at different gestational ages (GA). Ethical approval was obtained from the Health Research and Ethics
Committee of the Delta State University Teaching Hospital, Oghara, Delta State. Nigeria.
Results
138 clinicians responded to our survey with a completion rate of 73%. 83% of the respondents worked in
government-funded public hospitals while 17% worked in private hospitals. 74% of the respondents’ report
having a guideline for resuscitating the PI. The median GA threshold for initiating resuscitation is 27weeks. 48%
of clinicians would provide resuscitation for babies’ 23-26weeks GA. 52% would provide resuscitation only above
26 weeks GA. When asked about the estimated fetal weight at which clinicians would initiate resuscitation where
the GA is not known, the median weight of 700g was the threshold for providing active treatment. There were
wide variations in the responses on the estimated rate of survival of the PIs amongst respondents; however, a
common finding was that survival increased with gestation. PIs across all GAs had higher chances of survival in
public hospitals than in private hospitals, however this difference is not statistically significant (p= 0.385-0.956).
The major factor influencing a clinicians’ decision to limit resuscitation was the ‘risk of poor quality of life’ (50%)
followed by the ‘risk of congenital anomaly’ (39%), ‘probability of infant death’ (38%) and ‘parental wishes’
(37%). However, factors such as Infant pain (9%), Clinician’s religion (18%) and Emotional burden (20%) had
minimal influence on the decision to limit resuscitation. 41% of respondents said they would be compelled to
initiate resuscitation on the PI for fear of litigation. The prevalent way of palliating the newborn amongst
respondents was by stopping life sustaining treatment (34%).
Conclusions
Our survey revealed considerable variation in resuscitation practices amongst different neonatal care providers.
Having a framework that will formulate and publish a national guideline based on factors like local survival rates,
societal norms and resources, and ensuring it is adopted by all NICUs will generate greater consistency of care.
References (include acknowledgement here if appropriate)
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Introduction (include hypothesis)
Infants having surgery are at risk of hypothermia which can lead to increased rates of morbidity and delayed
recovery (1, 2). The neonatal intensive care unit (NICU) is located distant from the operating theatre and in
selected cases emergency surgery is performed on NICU and the Criticool® Cooling and Warming Machine
(Belmont Medical Technologies) is used to optimise temperature control.
It was predicted that this intervention would reduce perioperative hypothermia and be acceptable to staff.
Methods (include source of funding and ethical approval if required)
Data were collected retrospectively for cases of surgery on NICU using the Criticool®, between December 2018
and July 2020 (17 operations in 15 neonates). Demographic and temperature data in pre-, mid- and postoperative periods were collected using medical notes, anaesthetic and nursing charts. Data were collected
prospectively for neonates undergoing surgery in theatres in October and November 2020 (16 neonates).
Surgeons and anaesthetists were surveyed on their opinion about use of the Criticool®.
Results
Neonates who underwent surgery on NICU had lower mean gestational age at birth (27 weeks vs 32 weeks),
median birth weight (680 grams vs 1140 grams) and weight at surgery (800 grams vs 2615 grams) than those
having surgery in theatre.
Perioperative temperature was maintained within the desired range (36.5–37.5°C) in 84.3% cases of surgery on
NICU, vs 66.2% cases in theatre. Neonates who underwent surgery on NICU had a median temperature of 37°C
(IQR 0.3°C, range 36.3-37.4) pre-operatively, 36.9°C (IQR 0.25°C, range 36.1-37.5) intra-operatively and 36.7°C
(IQR 0.4°C, range 36-37.2) post-operatively. Neonates in theatre had a median temperature of 36.9°C (IQR
0.3°C, range 36.1-37.3) pre-operatively, 36.4°C (IQR 0.85°C, range 34.9-37.4) intra-operatively and 36.9°C (IQR
0.625°C, range 36.1-37.4) post-operatively. Feedback from surgeons and anaesthetists was favourable.
Conclusions
Temperature was well-controlled using the Criticool® for surgery performed on NICU. In comparison with
neonates undergoing surgery in the operating theatre, fewer neonates were hypothermic with use of the
Criticool® on NICU despite being younger, smaller and sicker. Evaluation of Criticool® in theatre is planned.
References (include acknowledgement here if appropriate)
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Introduction (include hypothesis)
Assessing parents’ experiences of neonatal services is vital for improving quality of care. There is inconsistency
in the assessment of validity of instruments measuring parent satisfaction in neonatal care (1, 2); only one such
survey has been validated in the UK. The 2014 ‘Parents’ experiences of neonatal care’ national survey (3) was
validated for use after discharge from neonatal care, providing a retrospective account of parent experience. We
aimed to revise and assess the validity of this survey for ‘real time’ parent feedback, focusing on communication
and parent involvement in care, to enable continuous ‘measurement for change’ for family-centred interventions
in neonatal care.
Methods (include source of funding and ethical approval if required)
We conducted this work as part of an Imperial College PhD study. We recruited a convenience sample of
parents of infants receiving care in a London tertiary Neonatal Intensive Care Unit (NICU). The study was co-led
by our parent representative in 2 stages. In stage 1 we selected questions from the original 61-question survey
that assessed communication and involvement in care, added new questions for further exploration and modified
wording to enable real-time feedback. We developed a new survey, the Parents’ Experiences of Communication
in neonatal care (PEC survey). Stage 2 assessed validation by establishing content validity within our steering
group and conducting cognitive interview testing with parents, and evaluated survey performance following data
collection from the PhD study. Funding: NIHR Fellowship grant (2017-10-172). Ethics approval (18/WM/0175).
Results
We cognitively interviewed 6 NICU parents and made survey adaptations following 3 revision cycles ahead of
data collection. Thereafter, we assessed 197 PEC surveys completed by NICU parents. Overall, exploration of
survey data supports its prospective use in NICU settings. Specifically, 9 questions had >5% of missing data; we
removed 1 question and formatted the rest as they had performed well during cognitive testing. On assessment
of drop-out, uninformative responses and differentiation (floor/ceiling effects) the PEC performed well on all
questions. There was inter-item correlation between 2 sets of questions; as these assessed different areas of
care they were retained. The original 61-question survey covered all aspects of parent experience in past tense;
the PEC contains 28 questions in the present tense (13 new), focusing on communication and care involvement.
It includes Likert scale and free-text questions, in 5 sections.
Conclusions
We report the development and validity assessment of a 28-question parent experience survey, in collaboration
with parents in neonatal care. The PEC survey is the first in the UK where formal validation supports its use in
collecting ‘real time’ parent feedback in neonatal care. It focuses on communication and parent involvement, to
enable continuous assessment and iterative improvement of family-centred interventions in neonatal care.
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Introduction (include hypothesis)
Early data suggest that the neonatal effects of maternal SARS-CoV-2 infection include preterm birth and
neonatal intensive care admission, despite infection with SARS-CoV-2 being uncommon in neonates(1).
However, it is still unknown what effect SARS-CoV-2 infection has on the infant’s organ systems and the indirect
effects of being born to a woman who has SARS-COV-2. We wanted to examine these indirect effects of
maternal SARS-CoV-2 infection during pregnancy, including breastfeeding and neurodevelopmental outcomes.
Methods (include source of funding and ethical approval if required)
We performed a systematic review of cohort, case-control studies and population registries. We searched major
bibliographic databases for trials published after 1st January 2020. All papers were independently reviewed for
inclusion by two reviewers. Any disagreements were reviewed with a third reviewer. All studies reporting
neonatal outcomes following maternal SARS-CoV-2 infection were included, with case reports and case series
excluded. No funding was allocated to this review. We followed PRISMA guidelines for reporting. A modified
Newcastle-Ottawa scale was used for bias assessment.
Results
105 eligible papers were included: 66 from high-income countries, 36 from low or middle-income, with only 1
from a low-income country. The majority of SARS-CoV-2 diagnoses were made in the 3rd trimester, with only
11 studies including 1st trimester infections. Only 1 study examined outcomes by trimester of infection, and
found no effect. There were 85 cohort studies, totalling 14,731 births. 17% were preterm (n=2502), and 1% (n=
207) had a positive rtPCR test. There were 6 cases of gastrointestinal disease (3 studies reporting), 2 cases of
HIE (7 studies reporting), and 0.8% (n=120) required respiratory support. In 20 case-control studies totalling
7062 births (live births 1118 cases/5944 controls), 18% of cases were preterm (n=201). There were 3 cases of
hypoxic ischaemic encephalopathy, and 2 of intraventricular haemorrhage, all in infants born to infected mothers
(2 studies reporting). Breastfeeding rates were lower in infants born to infected mothers in 2 studies. Only 1
study of development was identified, which reported poorer outcomes in infants born to infected mothers.
Conclusions
Our review demonstrates that there is an increased risk of prematurity in infants born to mothers infected with
SARS-CoV2 in late pregnancy. There is a lack of reporting of key neonatal outcomes including developmental
and neurological outcomes, and a lack of data from low income countries and early pregnancy infection.
References (include acknowledgement here if appropriate)
1. Gale C, et al. Characteristics and outcomes of neonatal SARS-CoV-2 infection in the UK: a prospective
national cohort study using active surveillance. The Lancet Child & Adolescent Health. 2021
Check box if presenting author is a trainee:

basic science trainee

clinical trainee X

All authors have approved the abstract, actual or potential conflicts of interest have been declared to the
meetings secretary, and the abstract has not been presented previously: X
Senior author supporting presentation on day of meeting: Chris Gale

Title (Upper case)
IMPROVING LP SUCCESS WITH NeoCLEAR: NEONATAL CHAMPAGNE LUMBAR PUNCTURES EVERY
TIME – AN RCT
Authors (Presenting author underlined. If no author is a Society member please provide the name of the
member introducing the author to the Society)
ASJ Marshall, A Scrivens, JL Bell, L Linsell, J Yong, E Adams, M Sadarangani, E Juszczak, & CC Roehr, on
behalf of the ‘The NeoCLEAR Collaborative Group’.
Corresponding author e-mail address:

Charles.roehr@npeu.ox.ac.uk

Institution(s)
Oxford University Hospitals NHS Foundation Trust (AM, AS, JY, EA & CR); National Perinatal Epidemiology Unit
Clinical Trials Unit, Nuffield Dept of Population Health, University of Oxford (JB, LL & CR); Dept of Pediatrics,
University of British Columbia (MS); & Nottingham Clinical Trials Unit, University of Nottingham (EJ)
Introduction (include hypothesis)
Lumbar puncture (LP) is a common procedure in neonates, and is essential for diagnosing/excluding meningitis.
Published neonatal LP success rates are 50–60%. Observational evidence prompted our hypothesis that
success rates may be improved using sitting position and/or ‘early stylet removal’ (removal after transecting the
skin and subcutaneous tissues). Aims: To determine the optimal neonatal LP technique by evaluating the
success rate, as well as short-term clinical, resource and safety outcomes, when comparing sitting vs lying
position, and early vs late stylet removal.
Methods (include source of funding and ethical approval if required)
In a 2x2 factorial pragmatic trial conducted on neonatal and maternity units, infants who required LP with CGA
27+0–44+0 weeks and >1000g, following parental consent, were randomly allocated to sitting or lying position,
and to early or late stylet removal. Primary outcome: percentage of infants with successful LP (CSF <10,000 red
cells/mm3), analysed by modified intention to treat. Funding: NIHR-HTA. Ethics: NHS HRA: 18/SC/0222.
Results
Of 1082 infants randomised, 1076 were followed-up until discharge. 950 (88.3%) were term babies; 936 (87.0%)
were recruited <3 days old. Baseline characteristics were balanced across groups. Sitting position was
significantly more successful than lying (346/543 (63.7%) vs 307/533 (57.6%), adjusted risk ratio (aRR) 1.11
(95% confidence interval [CI] 1.01 to 1.21, p=0.03; number needed to treat = 16 (95% CI 9 to 34)). There was no
evidence of a significant difference between early and late stylet removal (338/545 (62.0%) vs 315/531 (59.3%),
aRR 1.04 (95% CI 0.95 to 1.15, p=0.39)). Resource outcomes were virtually identical, irrespective of allocation.
All techniques were generally well tolerated and safe.
Conclusions
Sitting position resulted in an increased chance of a successful LP compared with lying position. Sitting
technique is free, safe, well-tolerated, and can be easily learned and applied. This result is globally relevant, and
strongly supports the implementation of sitting technique for neonatal LP.
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Introduction (include hypothesis)
Postnatal dexamethasone (PND) is used in very preterm infants to prevent bronchopulmonary dysplasia (BPD).
Recent evidence-based guidence1 suggests PND use in high-risk infants from the second week of life although
concerns remain over potential harmful effects. Infants still requiring pressure support ventilation at 36 weeks
(severe BPD) are more likely to die or have moderate/severe neurodevelopmental impairment (NDI). Aims: to
explore nationally, the clinical use of PND and its temporal association with respiratory morbidity and mortality.
Hypothesis: late commencement of PND is associated with a poorer respiratory outcome.
Methods (include source of funding and ethical approval if required)
Routinely collected data from infants born <32 weeks of gestational age from 2010 to 2017 in 185 neonatal units
in England and Wales were extracted. PND was defined as ≥3 consecutive days of treatment with a seven-day
washout period to define repeated courses. Logistic regression adjusted for a-priori factors for mortality2 and
respiratory support requirement1 at 36 weeks corrected gestational age (CGA) was performed with robust
variance estimator accounting for clustering within units. Ethical approval granted by the Sheffield Research
Ethics Committee and the University of Nottingham funded the study.
Results
62,825 infants were included. Over the eight years, PND use
increased by 7% (95% CI 5–10%) and BPD increased by 6%
(95% CI 4–8%) annually. 3,268 (5.2%) infants received PND at
a median of 30 (IQR 21–50) days and 31 (IQR 29–34) weeks
CGA. 737 (23%) of infants received multiple PND courses. With
each increasing week when PND was first started, adjusted
odds ratios for mortality decreased in the first six weeks while
that for pressure support ventilation at 36 weeks CGA
increased over the first eight weeks (Figure). Duration of
invasive ventilation decreased with earlier commencement of
PND (p<0.001). The requirement for pressure support
ventilation at 36 weeks CGA was lowest with PND week 2
treatment (67%) and peaked in week 9 (90%).
Conclusions
Late commencement of PND is associated with poorer respiratory outcomes at 36 weeks in preterm infants.
These data highlight the need for early identification of infants at high-risk of mortality or poor respiratory
outcomes that will benefit from timely PND. Although this study cannot draw causation, the large population
coverage provides an accurate reflection of current practice and valuable data for teams caring for these infants.
References (include acknowledgement here if appropriate)
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Introduction (include hypothesis)
Routine newborn pre-discharge pulse oximetry screening (POS) was initially set up at Birmingham Women’s
Hospital in 2009 during the PulseOx study investigating its role in identifying critical congenital heart defects
(CCHD).1 In 2014 we published the initial impact of continuing POS on our neonatal service.2 In this
retrospective study we evaluated the further impact of POS in our regional neonatal unit (NNU) over a six year
period. We hypothesised that, over time, experience with POS leads to fewer unnecessary admissions of
healthy babies, whilst continuing to identify babies with CCHD and other important conditions.
Methods (include source of funding and ethical approval if required)
Routine POS was performed on all eligible babies >34 completed weeks gestation (including homebirths) using
the pulseOx algorithm.1 All babies admitted after positive screen between 1st April 2013 and 31st March 2019
were identified through the Badgernet neonatal database. Data on clinical diagnosis, investigations,
management, length of stay and other outcomes was collected. The patient database from the tertiary paediatric
cardiac centre at Birmingham Children’s Hospital and the local mortality database were also interrogated to
identify false negatives for CCHD. Results were compared with our previous experience.1
Results
There were 49 375 livebirths and 253 NNU admissions as a result of positive POS (0.5% of livebirths; compared
to 0.8% in 2014). 247/253 (97.5%) of those admitted following a positive screen had a significant diagnosis
requiring medical intervention (compared to 79% in 2014) and the proportion of healthy babies (with transitional
circulation) admitted decreased from 21% to 2.5%. 22 (9%) of babies admitted were found to have a previously
undiagnosed congenital heart defect (CHD) including 8 critical defects (CCHD). Eight babies with CCHD were
identified by POS (73% of all undiagnosed CCHD undergoing POS). The antenatal detection rate of CCHD was
75% compared to 46% in 2014. No baby died or collapsed on the postnatal ward during the study period. The
proportion of babies with CCHD identified before discharge improved from 94% to 99%.
Conclusions
The addition of routine POS continues to improve our overall CCHD detection rates despite a local increase in
antenatal detection rates. We have demonstrated an overall reduction in the admission of healthy babies and
therefore workload following a positive test.
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Introduction (include hypothesis)
Parents cuddling their babies with hypoxic-ischaemic encephalopathy (HIE) during cooling therapy may
potentially affect the cooling process or intensive care,1 but this lack of early physical interaction may impact
parental bonding.2 We aimed to establish whether parents cuddling infants during cooling or rewarming would
affect cooling therapy, cardiorespiratory function or neurophysiology.
Methods (include source of funding and ethical approval if required)
In an observational intervention study, we developed CoolCuddle, a standard operating procedure for cuddling
babies for 1-2 hours during cooling therapy and intensive care, with four parent-infant pairs, and then
administered it to 23 parent-infant pairs. The primary outcome was physiological stability, assessed by mean
difference in temperature, cardiorespiratory and neurophysiological variables before, during and after the cuddle.
Secondary outcomes were maternal postnatal depression and parental bonding. Funder: NIHR RfPB ( PB-PG1217-20020). HRA approval:19/NI/0143
Results
27 infants underwent 70 CoolCuddles ( cumulative duration of 115 hours). During the cuddle there was an
increase in rectal temperature (0.07°C [0.03 to 0.10]), in voltage of upper margin of amplitude integrated
electroencephalogram (1.80µV [0.83 to 2.72]) and decrease in oxygen saturation (- 0.57% [-1.08 to -0.05])
compared to the pre-cuddle period. After the cuddle, there was an increase in end-tidal CO2 (0.25 kPa [95% CI
0.14 to 0.35]) and mean blood pressure (4.09 mmHg [95% CI 0.96 to 7.21]) compared to the pre-cuddle period.
No clinically significant events were recorded during CoolCuddles. Maternal postnatal depression scores
declined (13[9-13] vs 9 [5-14],p=0.0003), and mother-infant bonding remained stable from discharge to 8 weeks
postpartum. 68.4% and 57.1% of babies received exclusive breast milk at discharge and 8 weeks postpartum.
Paternal postnatal attachment scores were comparable to published values.
Conclusions
CoolCuddle,
enabling parents to cuddle cooled infants with HIE, was associated with clinically non-significant,
published norms.
but measurable, changes in temperature, cardio-respiratory function and neurophysiology. Coolcuddle requires
investigation in different NICU settings with a larger sample before implementation across the NHS.
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Introduction (include hypothesis)
Currently parents whose sick babies are undergoing three days of cooling therapy for hypoxic-ischemic
encephalopathy (HIE) in neonatal intensive care units (NICUs) are not permitted to cuddle their cooled babies,
due to concerns of warming the baby or dislodging breathing tubes or catheters. Parents want to care for their
babies and feel that bonding is affected when not permitted to hold them.1
Methods (include source of funding and ethical approval if required)
Qualitative interviews with 21 parents of cooled babies in NICU (11 mothers and 10 fathers) and 10 neonatal
staff (4 consultants, 6 nurses) explored their views and experiences of the CoolCuddle intervention, to enable
parents to cuddle their babies during cooling therapy and intensive care. Interviews were analysed using
thematic methods to generate codes and themes. Parent and staff themes were compared using framework
analysis. Funder: NIHR RfPB (PB-PG-1217-20020); HRA approval: 19/NI/0143
Results
Three themes were comparable between parents and staff: ‘Closeness’, ‘reassurance and support’, and ‘a
sense of normality’. An additional parent theme reflected their ‘mixed feelings about initial participation’ and a
final staff theme discusses the ‘staff skillset, numbers of staff and training’ needed to undertake CoolCuddle in
the NICU environment. This study has shown the importance to parents of cuddling their babies whilst they were
undergoing therapeutic hypothermia. Despite being apprehensive about taking part, parents found it to be a
wonderful opportunity and enjoyed the closeness which helped them get to know and bond with their baby. Staff
also felt that CoolCuddle helped parents to have less of a physical barrier between them and their baby. Staff felt
it was important to be able to convey their confidence and competence in the CoolCuddle process, to reassure
parents, giving families the space to bond.

Conclusions
Parents being able to cuddle their baby safely during cooling treatment for HIE in NICU was positively received
by parents and neonatal staff and helped to facilitate parent-infant bonding and family-centred care.
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Introduction (include hypothesis)
An urgent need exists for an early cot-side biomarker for early stratification of injury severity and prediction of
neurological outcome following neonatal encephalopathy (NE). Broadband near-infrared spectroscopy
(BNIRS) monitors real-time changes in mitochondrial metabolism (oxCCO) and cerebral oxygenation (HbD).
Wavelet semblance of BNIRS variables at 48h of life during hypothermia predicted outcome (1). We
hypothesised that optical wavelet reactivity indices early after a hypoxic injury in a preclinical model of NE will
relate to outcome. flow (BFI) along with mitochondrial metabolism and oxygenation.
Methods (include source of funding and ethical approval if required)
Combined BNIRS-DCS (Diffusion correlation spectroscopy monitors microvascular blood flow) monitoring was
performed in 18 newborn piglets during and after induced hypoxic injury. Insult severity was graded to
simulate moderate HI in 7 piglets, severe HI in 6 piglets, no HI insult in 5 piglets (control). Reactivity indices
were calculated as mean oxCCO-HbD and BFI-HbD semblance over 1hr of monitoring at 1hr post-insult using
wavelet analysis. Proton MR spectroscopy performed in a 3T scanner 6hrs post-insult. Thalamic Lac/NAA
0.39 (2) was used as cut-off threshold for neurological outcome along with TUNEL+ cell count in thalamus on
brain histology.
Results
Both oxCCO-HbD (metabolic reactivity) and BFI-HbD
semblance (vascular reactivity) correlated with thalamic
Lac/NAA (p=0.009, r2=0.353 (Figure A), and p=0.057 r2=0.234
respectively). Both oxCCO-HbD and BFI-HbD semblance
correlated with thalamic TUNEL+ histology (p=0.056 and
0.020). Both oxCCO-HbD and BFI-HbD semblance were
significantly different between groups based on insult severity
(p=0.046 and 0.002) and between groups of animals with good and poor neurological outcome based on
thalamic Lac/NAA (p=0.002 and 0.025) (Figure B).
Conclusions
Early optical markers of metabolic and vascular reactivity (indicating mitochondrial injury and cerebrovascular
autoregulatory impairment) following HI insult can assess injury severity and predict neurological outcome in
an animal model of NE. These findings can be important for management in NE and needs clinical validation.
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Introduction (include hypothesis)
Active therapeutic hypothermia (aTH) reduces mortality and neurodisability in infants with moderate/severe
hypoxic-ischaemic encephalopathy (HIE)1. BAPM has supported the adoption of aTH for HIE in all UK maternity
centres2. However, it is unknown if birth in centres without aTH, i.e. those that passively cool, impacts shortterm outcomes. Hypothesis: Birth in a centre with immediate access to aTH reduces delay in achieving optimal
TH temperature and improves seizure-free survival. Aim: Evaluate the relationship between birth in Local
Neonatal Units (LNUs) with and without access to aTH on short-term outcomes in infants with HIE.
Methods (include source of funding and ethical approval if required)
Observational study using nationally recorded data (BadgerNet) in England, Scotland and Wales from 20112016. All infants 36-42 weeks gestation born in centres with LNUs and diagnosed with moderate or severe HIE
and underwent TH or died. Propensity score-matching was used to match infants based on birth in a LNU with
or without aTH. We calculated admission time and temperature on arrival at a neonatal intensive care unit with
aTH, following transfer from the LNU, and seizure-free survival to discharge. Ethical approval REC:17/LO/1822.
Results
2247 infants were included, following propensity score
matching 1392 (n=696/group) were well matched on key
confounding factors. Matched infants born in LNUs with
access to aTH were significantly more likely to arrive with
a temperature in therapeutic range compared to those born
in LNUs without aTH (78.3% vs 67.4%, OR 1.75; 95% CI
1.31-2.34, p<0.001) and were less likely to be over-cooled
(<33oC) on arrival (8.1% vs 14.9%, OR 0.51; 95% CI 0.340.76, p<0.001) (Figure). Infants born in LNUs with aTH had
significantly improved survival without seizures (38.8% vs
32.3%; OR 1.33, 95% CI 1.06-1.65, p=0.01, number
needed to treat of 15) and required fewer anticonvulsants
in those with seizures (71.1% vs 78.2%, p=0.01).
Conclusions
In this large population study of infants with moderate/severe HIE, birth in an LNU without aTH is associated
with delayed optimal TH treatment and lower seizure-free survival. These data support BAPMs recommendation
to expand aTH to all maternity centres, with appropriate training and support, prior to upward transfer.
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Introduction (include hypothesis)
Studies show that cardiotocograph (CTG) classifications do not reliably predict hypoxic-ischaemic encephalopathy (HIE) (1).
However CTG interpretation is guided by many different guidelines with significant differences in agreement, reliability and
accuracy (2). The objective of this study is to examine if a relationship exists between types of hypoxia as identified on the
cardiotocograph using a novel physiology based CTG classification (3,4), and patterns of injury on neonatal cerebral MRI and
later neurodevelopmental outcomes.
Methods (include source of funding and ethical approval if required)
A retrospective study of singleton term-born infants admitted to four neonatal units with HIE between January 2014 and
December 2015. Intrapartum CTG traces were analysed independently by two obstetricians trained in Physiology CTG
classification and blind to neonatal outcomes. Neonatal cerebral MR images were assessed by a neuroradiologist and an
expert neonatologist. CTG traces were classified into types of hypoxia and allocated to groups; 1) chronic hypoxia or
antepartum injury; 2) gradually evolving or subacute hypoxia and 3) acute hypoxia.
Results
Records were available for 58 cases. Of these CTGs were available for 37. All 37 had abnormal CTGs. Twenty-four infants,
all of whom had received therapeutic hypothermia had cerebral MRI. Fourteen of the 24 (58%) infants had abnormal MRI. In
group 1 (chronic hypoxia/ antenatal injury), total brain injury was most predominant (4/6 infants). Group 2 (gradually evolving/
subacute hypoxia) was associated with peripheral brain injury (5/5 infants). Finally group 3 (acute hypoxia) was associated
with basal-ganglia thalamic injury pattern (3/3 infants). Long term neurodevelopmental outcome was available in 35 cases.
Infants suspected to have pre-labour injury (group 1) had a higher proportion of adverse neurodevelopmental outcome (4/10,
40%) compared to groups 2 and 3 (4/25, 16%).
Conclusions
Using Physiological-CTG classification, we demonstrate an association between types of hypoxia observed on the CTG and
MRI patterns of hypoxic brain injury. Infants with CTG trace suggestive of chronic hypoxia or other antenatal injuries were
overrepresented in this cohort and were also more likely to have a poor neurodevelopmental outcome.
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Introduction (include hypothesis)
Mammillary body (MB) damage occurs in neonatal hypoxic-ischaemic encephalopathy (HIE),1 resulting in MB
atrophy at 10 years of age2 which is associated with episodic memory and neurocognitive outcome. Evolution of
MB damage through early school-age in children cooled for HIE and association with cognitive outcome in
comparison with controls is not known. We investigated whether MB abnormalities were present at 6-8 years of
age in cooled children compared to controls and determined its association with cognitive outcome.
Methods (include source of funding and ethical approval if required)
Cases (n = 33) were aged 6-8 years, treated with TH for moderate to severe HIE and did not have cerebral
palsy. Controls (n = 35) were matched for age, sex and socio-economic status. Cognitive performance was
measured using the Wechsler Intelligence Scale for Children, 4th Edition. MBs were rated as normal, equivocal,
or abnormal/absent on T1 and T2 MRI scans obtained at 6-8 years, by assessors blinded to clinical data. Ethical
approval: REC ID 15/SW/0148. Funding: Baily Thomas Charitable Fund, David Telling Charitable Trust,
Wellcome Trust.
Results
The MB scores of the 33 cases were as follows: 17 (52%) normal; 5 (15%) equivocal; 11 (33%) abnormal. MB
scores of the 35 controls were: 26 (74%) normal; 9 (26%) equivocal; 0 (0%) abnormal. Cases had increased
occurrence of abnormal MBs compared to controls (p = 0.0001 Fisher’s exact test). There was no difference in
cognitive scores between controls with normal MBs and controls with equivocal MBs (p>0.05), therefore these
MB categories were combined for subsequent analyses. Cases with abnormal MBs had significantly reduced
processing speed (p = 0.0245) and full-scale IQ (p = 0.0465) compared to cases with normal or equivocal MBs
(two-tailed t-test, Bonferroni-corrected; normally distributed according to Kolmogorov-Smirnov test). There was
no difference in verbal comprehension, working memory or perceptual reasoning between cases with abnormal
MBs and cases with normal or equivocal MBs.
Conclusions
Children cooled for neonatal HIE and without cerebral palsy or other severe disabilities, have increased
occurrence of abnormal MBs at school-age, compared to typically developing controls. Cooled children with
abnormal MBs have impaired cognitive outcomes compared to those with normal or equivocal MBs.
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Introduction (include hypothesis)
Preterm birth is associated with diffuse white matter (WM) dysmaturation, which motivates the search for wholebrain estimates to capture generalised maturational processes. High correlations of diffusion MRI (dMRI) metrics
across WM tracts enable derivation of general (g) factors, which predict gestational age (GA) at birth, and cognition in older people1-3. dMRI metrics themselves share overlapping information and benefit from dimensionality
reduction4. We aimed to extend the single-modality g-factor framework in neonates, investigate shared variance
of dMRI metrics by deriving a multimodal g-factor, hypothesising that the g-factors associate with preterm birth.
Methods (include source of funding and ethical approval if required)
90 preterm (mean GA 29.72 weeks) and 74 term (mean GA 39.72 weeks) of the Theirworld Edinburgh Birth Cohort underwent brain dMRI at term-equivalent age (NRES 16/SS/0154). From 16 WM tracts (Fig. 1) we extracted
mean dMRI metrics from diffusion tensor (DTI) and neurite orientation and density imaging (NODDI) for each
subject. Single-metric g-factors were derived using confirmatory factor analysis; principal component analysis
was used to derive the multimodal g-factor. Association with GA at birth was studied using Spearman correlation
(single-metric g-factors), or with linear mixed effect model (multimodal g-factor).
Results
The single-metric g-factors
captured 28.7-64.8% of variance across metrics, and associated significantly with GA
at birth (gFA rho=0.441, gMD
rho=-0.349, gAD rho=-0.262,
gRD rho=-0.366, gNDI rho=0.245, gODI rho=-0.210, gISO rho=0.330; all p<0.01).
The multimodal g-factor explained 68.8% of the variance in dMRI metrics across
WM tracts (Fig. 2), and was positively associated with GA at birth (β=0.249, p=1.35×10-4).
Conclusions
There is substantial shared variance within and between dMRI metrics across major WM tracts in neonates. The
resulting g-factors offer promising whole-brain estimates for studying early life determinants of global WM development.
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Kingdom (TH) treated asphyxia-cohort
(n=178). Unlike the first TH-trials, we included infants with postnatal collapse (PNC) and with additional
diagnoses, usually diagnosed after TH2. We aimed (1) to test the predictive ability of different MRI scoring
combinations for outcome, with and without clinical/biochemical markers and (2) to determine whether the
predictive ability differed in infants who were cooled with diagnoses outside the original TH trial entry criteria.

Methods (include source of funding and ethical approval if required)
Using our expanded TOBY entry-criteria2 and treatment protocol including amplitude-integrated EEG we
intubate, sedate and start TH early at ~1h. We collected precooling aEEG severity pattern, number of
inotropic/anticonvulsive drugs used during TH, plasma lactate recovery time to <5mmol/L and 72h lactate
dehydrogenase values3. From T1/T2 and diffusion-weighted MRI scans (median day 8(5-9)) we scored White
matter(WM), Cortex(CX), Basal Ganglia/Thalamus(BGT) (each scale 0-3) and Posterior Limb of Internal
Capsule(PLIC, scale 0-2) to create a total injury score TIS: WM+CX+BGT+PLIC range 0-11, and a product
score WMxBGT range 0-9. We created logistic regression models applicable for the total cohort and groups
without PNC infants and/or additional diagnoses as well as developing equations for individual binary outcome
prediction1. Adverse outcome was defined as per TOBY trial with Bayley III(CLC)<85) instead of MDI<704.
Results
From 2007-2013 we cooled 1.7/1000 term infants with HIE II/III, n=178(101♂) including 12 with PNC and 12
with additional diagnoses. 17(9.6%) infants died, 28(15.7%) survivors had adverse outcome, 133(73♂,60♀)
(75%) had a favourable outcome; 22 had CP (13 mild, 9 severe). WMxBGT was the best single outcome
predictor, predicting 8/9 infants with severe CP. Predictive Accuracy (PA) was 92% for all CP. 99/104 infants
with WMxBGT=0 had a normal outcome (PA 95%). Binary prediction was better for scanned infants fulfilling
TOBY trial criteria (n=146) than for the whole cohort (n=168); PPV 95% vs 88% and PA 93% vs 91%
respectively. Nine of 12 PNC infants had a favourable outcome compared to only 5/12 with “additional
diagnoses”. Combining individual patient MR and biochemical results with values obtained for each group
running the model regression equation1 allows prediction of the % likelihood of adverse outcome.
Conclusions
We found that the product WMxBGT based on regional MRI Rutherford scoring5 is the single best outcome
predictor for infants undergoing TH after perinatal asphyxia, both for severe as well as all CP. Post-hoc
outcome prediction of PPV95% was 8% better when patients with PNC and additional diagnosis were
excluded. Using MRI and clinical data can also predict individual outcomes after TH and further improve
clinical care.
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