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Introduction (include hypothesis)
Portable Magnetic Resonance (MR) scanning is a novel and potentially transformative technology, utilising low
field permanent magnets to facilitate point-of-care MR neuroimaging (1), which could potentially provide detailed
information of the brain at the cotside for even the sickest infants. However, the technology and in particular the
image acquisition sequences have yet to be optimised for neonates. We hypothesise that iterative scanning with
sequential step-wise parameter changes will lead to optimised neonatal sequences and aim to assess and
propose new clinical and research applications of portable neonatal MR.
Methods (include source of funding and ethical approval if required)
Paired MR brain scans were acquired using a 64 mT Hyperfine ultra low field MR scanner
(Figure 1) for 30 minutes and a 3 T reference standard, in a range of preterm and term infants,
some with suspected brain injury. T1 & T2 weighted and Diffusion Weighted Images were
acquired on both systems. To optimise signal and contrast for gestation-/pathology-specific
changes, 64 mT sequence parameters were iteratively changed to study the impact of
resolution, bandwidth, field of view, echo time and inversion time, as well as generate T1- and
T2-maps. Study Ethics: IRAS 263765 & 77927 (Funding: Medical Research Council)
Results
Scanned infants: n=14. Corrected Gestational Age (CGA)
35+2 to 43+5 weeks. Example T1 map is provided in Figure
2. Example acquisitions are given in Figure 3 - Pathologies
(green arrows) include extra-axial haemorrhage (A),
cortical infarction (B) & focal cystic lesions (C). Scanning
tolerated well by all infants, no adverse events.

Conclusions
We describe the first results and thus demonstrate the feasibility of using low field portable 64mT MR scanning
in neonates. This pilot data demonstrates that images can provide sufficient contrast for tissue differentiation and
to identify pathological lesions. Scanning with ongoing intensive care was both feasible and safe. Our
optimisation and mapping work continues.
References (include acknowledgement here if appropriate)
(1) Deoni S et al., Accessible pediatric neuroimaging using a low field strength MRI scanner. NeuroImage
2021;238:118273. Acknowledgements: Bill & Melinda Gates Foundation Grant for Scanner Loan
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Introduction (include hypothesis)
Bronchopulmonary dysplasia (BPD) is the most common complication of preterm birth (1). Optimal postnatal
corticosteroid therapy to prevent or reduce BPD is uncertain and controversial. This study aimed to describe the
use of postnatal corticosteroids over an eight year period in preterm babies born 2012-2019 in England and
Wales, using the National Neonatal Research Database (NNRD).
Methods (include source of funding and ethical approval if required)
We included babies born <32 weeks gestation born and admitted to neonatal units in England and Wales
between 2012-2019. We report the number and proportion of babies who received different types of postnatal
corticosteroids for BPD using different definitions (dexamethasone ( ≥ 5 consecutive days), hydrocortisone
(earlyhydro; ≥ 8 consecutive days from postnatal day 1 or 2; latehydro ≥ 3 consecutive days and started after
postnatal day 1 or 2), prednisolone ( ≥ 3 consecutive days), methylprednisolone ( ≥ 3 consecutive days), inhaled
budesonide ( ≥ 1 day). For those who received corticosteroids, we report the population characteristics, timing
and duration of corticosteroid treatment. Funding: BSc student bursary; REC reference 16/LO/1093.
Results
62019 babies were included; 10% (5897/62019) received at least one type of postnatal corticosteroid for BPD:
5.3% (3309/62019) received dexamethasone; 0.3% earlyhydro (184/62019); 1.5% (954/62019) latehydro, 0.8%
(500/62019) prednisolone; 0.05% (32/62019) methylprednisolone; 1.5% (922/62019) inhaled budesonide. The
number and proportion of babies who received postnatal corticosteroids for BPD increased between 2012-2018,
before decreasing in 2019 for inhaled budesonide (Figure 1 below). Among babies who received
corticosteroids, the median (IQR) gestational age was 25 weeks (24-27); postnatal age (days) at administration
was earliest for dexamethasone 18 (10-45), latehydro 19 (8-40), inhaled budesonide 42 (23-70), prednisolone 86
(73-101) and methylprednisolone 116 (90-155).
Conclusions
Despite limited evidence for the use of postnatal corticosteroids to prevent or treat BPD in very preterm babies
treatment is common, has increased between 2012 and 2019 and involves a range of different corticosteroids.
References (include acknowledgement here if appropriate)
(1 Bancalari E, Jain D. Bronchopulmonary Dysplasia: 50 Years after the Original Description. Neonatology.
2019;115(4):384–91.
We wish to acknowledge Antonello Ciccarone at the Neonatal Data Analysis Unit for his help with data extraction.
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Introduction (include hypothesis)
Infants born preterm are at an increased risk of neonatal morbidities including necrotising enterocolitis (NEC)
and adverse neurodevelopment. Whilst exposure to breastmilk is typically considered to be protective for
these outcomes, it is unclear whether early exposure to bovine-origin milk products, such as formula milk and
fortifier, are harmful. This study tests the hypotheses that exposures to these bovine-origin milk products
whilst establishing feeds are associated with an increased risk of NEC and adverse neurodevelopment.
Methods (include source of funding and ethical approval if required)
A nested matched case-control study of 2793 infants born very preterm (<32 weeks gestation) or very low
birthweight (<1500 grams) participating in the Speed of Increasing Milk Feeds Trial (SIFT). Conditional
logistic regression was used to test the association of (i) formula milk or (ii) fortifier exposure whilst
establishing feeds (recorded from trial entry until participants were enterally fed >145ml/kg/day), with NEC,
and moderate or severe neurodevelopmental impairments (cognitive, motor, hearing, visual) assessed at 2
years. SIFT was commissioned by the NIHR and approved by ethics committees in Nottingham and Dublin 1.
Results
Feed exposures were assessed for a median of 7 days (IQR 5 to 9), starting from a median age of 4 days
from birth (IQR 3 to 6).
Of 148 cases with stage 2+ NEC compared to matched controls, 18.2% vs 16.6% were exposed to formula,
and 7.4% vs 9.0% were exposed to fortifier. In adjusted models, formula exposure (OR: 1.16, 95% CI: 0.71 to
1.90, p=0.54) and fortifier exposure (OR: 0.84, 95% CI: 0.42 to 1.66, p=0.61) were not statistically associated
with risk of stage 2+ NEC.
Of 595 cases with moderate or severe cognitive impairment compared to matched controls, 24.5% vs 17.6%
were exposed to formula, and 6.9% vs 9.7% were exposed to fortifier. Formula exposure (OR: 1.58, 95% CI:
1.26 to 1.99, p<0.001), but not fortifier exposure (OR: 0.75, 95% CI: 0.53 to 1.06, p=0.11), was associated
with increased odds of moderate or severe cognitive impairment.
Conclusions
This study did not find any evidence that early exposure to bovine-origin products whilst establishing feeds
leads to an increased risk for NEC. Early formula exposure may have an adverse effect on later cognition,
strengthening the evidence that early enteral exposures are determinants of neurodevelopment.
References (include acknowledgement here if appropriate)
1. Dorling J et al. 2019. Controlled Trial of Two Incremental Milk-Feeding Rates in Preterm Infants. N Engl J
Med, 381, 1434-1443.
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Introduction (include hypothesis)
The optimal time to reverse or “close” a stoma in neonates is unclear1 and there is a paucity of evidence upon which
to base this decision. This is part of a wider study to assess the feasibility of conducting a clinical trial comparing
‘early’ vs ‘late’ stoma closure in neonates. Here we used data from the National Neonatal Research Database
(NNRD) to describe the characteristics of infants who underwent stoma formation and the timing of stoma closure.
Methods (include source of funding and ethical approval if required)
This retrospective cohort study used data from the NNRD. We included infants of all gestational ages who had one
or more daily records of having a stoma in-situ while in a neonatal unit in England and Wales between 2012-2019.
For the timing of closure (defined as days following stoma formation) analyses, we only included infants who had a
stoma closed during their neonatal stay. We describe those who died or were discharged prior to stoma closure
separately. We also excluded infants with anorectal malformations and infants with potentially erroneous stoma data:
infants without a gastrointestinal diagnosis and an unfeasibly short stoma duration <14 days. The primary outcome
was the total duration of stoma in days. Subgroup analyses was conducted by gestational age and diagnosis;
necrotising enterocolitis (NEC) vs non-NEC. This study has Research Ethics Committee approval, London-Dulwich
20/LO/1227; NIHR funded NIHR128617.
Results
4368 infants had one or more daily days indicating a stoma was in-situ. We excluded 2110 infants (197 with
anorectal conditions, 1473 without gastrointestinal diagnosis, 440 with stoma for <14 days), and 437 without
recorded stoma closure day (264 discharge home with stoma, 173 died before stoma closed), leaving 1821 infants
for timing of stoma closure analyses. The median [IQR] gestational age was 27 [25-30] weeks, stoma duration 60
[41-83] days (Figure 1 histogram), and weight (g) at stoma closure (2605 (2107-3230)). Overall, 56% of neonates
were born <28 weeks, 23% 28-31 weeks and 21% ≥32 weeks; the median (IQR) for stoma duration (days) were 70
[49-93], 56 [41-73], and 39 [25-58] days, respectively for each gestational group. In 1469/1821 (81%) infants, NEC
was the reason for stoma formation. For infants with NEC, the median (IQR) for gestational age at birth was 26 (2529 weeks); stoma closure 62 days (44-83); weight at stoma closure (g) (2570 (2087-3150).
Conclusions
There is wide variation in timing of stoma closure particularly for the more preterm infants with NEC with a bimodal
distribution between 5 and 10 weeks age; this is in keeping with national survey data of reported practice1. These
results suggest that a trial may be feasible.
References (include acknowledgement here if appropriate)
1

Ducey J, Kennedy AM, Linsell L, et al Timing of neonatal stoma closure: a survey of health professional
perspectives and current practice; Arch Dis Child Fetal and Neonatal Ed; doi: 10.1136/archdischild-2021-322040
We would like to acknowledge Kayleigh Ougham for assistance in the data extraction.
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Figure 1: Histogram of stoma duration, in days, for all eligible neonates.
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Introduction (include hypothesis)
Perinatal complications, such as prematurity and intrauterine growth restriction, are associated with increased
risk of chronic kidney disease. Although often associated with reduced nephron endowment, there is also
evidence of increased susceptibility for sclerotic changes and podocyte alterations. Preterm birth is frequently
associated with chorioamnionitis, though studies regarding the effect of chorioamnionitis on the kidney are
scarce. In this study, we aim to unravel the consequences of premature birth and/or perinatal inflammation on
kidney development using an ovine model.
Methods (include source of funding and ethical approval if required)
In a preterm sheep model, chorioamnionitis was induced by intra-amniotic injection of lipopolysaccharide (LPS)
at either 2, 8 or 15 days prior to delivery. Control animals received intra-amniotic injections of sterile saline. All
lambs were surgically delivered at 125 days’ gestation (full term is 150 d) and immediately euthanized for
necropsy. Kidneys were harvested and processed for staining with myeloperoxidase (MPO), Wilms tumor-1
(WT1) and alpha-smooth muscle actine (aSMA). mRNA expression of tumor necrosis factor alpha (TNFA),
Interleukin 10 (IL10), desmin (DES), Platelet derived growth factor beta (PDGFB) and transforming growth factor
beta (TGFB) was measured using quantitative PCR.
The animal procedures were performed with approval of the animal ethics committee of the University of
Western Australia (Perth, Australia).
Results
Animals with extended (but not acute) LPS exposure had an inflammatory response in the kidney. MPO staining
was significantly increased after 8 and 15 days (p=0.003 and p=0.008, respectively). Glomerular aSMA was
increased and number of WT1 positive nuclei in the glomerulus decreased, indicating pro-fibrotic mesangial
activation and podocyte injury, respectively. Expression of TNFA (p=0.016) and IL10 (p=0.026) transcripts was
increased, peaking on day 8 after LPS exposure.
Conclusions
We report that, in an ovine model of prematurity, LPS-induced chorioamnionitis leads to inflammation of the
immature kidney. In addition, this process was associated with pro-fibrotic changes to the glomerular
mesangium and podocyte injury. These data suggest a potential important role for antenatal inflammation in the
development of preterm-associated kidney disease.
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Introduction (include hypothesis)
Oxygen is commonly titrated against saturation (SpO2) by manual adjustment. Servo-control systems have been
developed that make frequent changes in FiO2 and enable more time in intended target range. The PO2 profiles
of infants managed with servo control have not been described. The aim of this study is to compare the
transcutaneous PO2 (TcPO2) profiles of preterm infants managed with manual or servo control of FiO2.
Methods (include source of funding and ethical approval if required)
Design: Prospective, randomised crossover study of sequential 6-hour periods with manual or servo control.
Population: Preterm infants < 30 weeks gestation, > 48 hours of age and receiving supplementary oxygen.
Intervention: Servo or manual control of FiO2 to maintain target SpO2 of 90%-95%. Servo control was delivered
with either Vapotherm® Oxygen Assist Module IntellO2 or Leoni plus CLAC ventilator (Löwenstein Medical).
Both servo devices incorporate Masimo SpO2 modules for SpO2 measurement.
Outcome measures: % time spent within above or below TcPO2 (Sentec®) of 6.7-10.7kPa (50-80mmHg), %
time within above or below SpO2 of 90-95%, variability (standard deviation SD) in FiO2, TcPO2, and SpO2.
Statistical analysis: Performed using Paired-Samples t Test (2-tailed)
Favourable ethical opinion was granted from South East Scotland Research Ethics Committee 01 (19/SS/0118).
Results
The 20 infants studied had median (IQR) gestation at birth 26+5 (25-29) weeks, birthweight 878 (764-1255)
grams, study age 31 (20-28) days and FiO2 at randomisation 0.28 (0.27-0.31).
TcPO2 (kPa)
6.7-10.7
>10.7
< 6.7
SpO2 (%)
90-95%
> 95%
< 90%

% time manual control - Mean (SD)
48.4 (27.6)
0.8 (2.0)
50.8 (28.2)
% time manual - Mean (SD)
52.2 (14.1)
11.2 (12.5)
36.7 (15.5)

% time servo control - Mean (SD)
65.5 (30.3)
2.1 (3.1)
32.4 (31.8)
% time Servo control - Mean (SD)
70.9 (18.7)
17.8 (13.9)
11.3 (6.2)

p value
0.009
0.152
0.006
p value
<0.001
0.003
<0.001

There were a median 249 (IQR 11-309) FiO2 adjustments per hour during the servo control period and 4 (IQR 110) with manual control (p<0.001). FiO2 variability was greater with servo control (SD 7% vs. 3%, p<0.001), but
there was not a significant difference in variability of SpO2 or TcPO2 between manual and servo control periods.
Conclusions
Servo control of FiO2 increased time with SpO2 90-95% by greatly reducing time with SpO2 < 90%, with modest
increase in time with SpO2 > 95%. Time spent with TcPO2 6.7-10.7 kPa (50-80mmHg) also increased due to
reduced time with PO2 < 6.7kPa (50mmHg) without increase in TcPO2 > 10.7kPa (80mmHg). Greater variability
in FiO2 with servo control did not increase variability of SpO2 or TcPO2.
References (include acknowledgement here if appropriate)
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Introduction (include hypothesis)
To help elucidate the effect of Covid 19 on mother and fetus we investigated the prevalence of antibodies
against severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) in pregnant women presenting to St
Thomas’ Hospital and the associations with demographics and vaccination status. We hypothesized that there
would be evidence of higher rates of Covid-19 infection in pregnancy in the UK Black population (1,2).
Methods (include source of funding and ethical approval if required)
Pregnant women attending their nuchal scan at St. Thomas’ Hospital from Jul-20 to Aug-21 were recruited to the
Early Life Cross Linkage in Research (eLIXIR) Covid-19 Substudy. Blood samples were analysed for IgG
against SARS-CoV-2 nucleocapsid and spike protein. Demographics, vaccination status and previous Covid-19
infection were noted. Logistic regression was conducted using Stata 16. This work was supported by the King’s
Together Fund Project Grant and ethical approval was received from the Cambridge East REC (18/EE/0120).
Results
727 women (median age = 33, IQR: 31-36) were tested as of
August 31st 2021. The unvaccinated cohort (n=547) showed a
higher incidence of infection in women of Black ethnicity as
compared to White (RR=1.78 [95% CI, 1.19-2.68], P=.005).
Following the vaccination program, Black women had a lower
incidence of antibodies from the vaccine as compared to White
women (RR=.52 [95% CI, .28-.96], P=.038). A clear decreasing
trend of antibodies from infection was also observed in the past
few months following the increase in vaccine uptake. (Figure)
Conclusions
In this population black women show significantly higher rates of previous Covid-19 infections and lower vaccine
uptake rates. Overall, recent increase in vaccine uptake has shown a decrease in Covid-19 infections in the
pregnant cohort.
References (include acknowledgement here if appropriate)
1. Moore, K.M. et al. Comprehensive analysis of COVID-19 during pregnancy. BBRC (2021). 2. Robertson, E. et
al. Predictors of COVID-19 vaccine hesitancy in the UK household longitudinal study. BBI (2021).
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Introduction (include hypothesis)
Unlike in high-income countries (HIC), hypothermia is not neuroprotective in hypoxic-ischemic encephalopathy (HIE) in low
and middle-income countries (LMIC)1. We explored if differences in host gene expression could explain the lack of
hypothermic neuroprotection.
Methods (include source of funding and ethical approval if required)
We performed RNA Next Generation Sequencing (NGS) in – (A) HIC cohort of 35 cooled HIE infants and 14 healthy
controls with serial blood samples within 6h [T0], 24h [T1], 48h [T2] and 72h [T3] of birth (B) LMIC cohort of 110 HIE infants
from the HELIX trial (48 cooled, 62 usual care) with T0 blood samples in two batches (training batch: n= 65 and testing
batch: n= 45). Adverse outcome was defined as death or moderate or severe disability (Bayley III) at 18 months. We
created a transcriptomic time trajectory over the first 72 hours in HIC healthy controls and HIE infants using longitudinal
genome analysis, and in relation to adverse outcome. Weighted gene co-expression network analysis was then performed
separately using samples collected at T0 in the HIC (n=28) and LMIC training batch (n=65) datasets to identify groups of coexpressed genes (modules) significantly (FDR<0.05) associated with adverse outcome as well as their log2 fold change
(FC). Modules were subjected to pathway analysis (Ingenuity Pathway Analysis). Finally, we repeated the analysis in LMIC
testing batch (n=45) to see if these results could be replicated. Imperial College, Vanvitelli University and LMIC site RECs
approved the study. Funding: Medical Research Council and National Institute for Health Research, UK.
Results
The gene expression of both HIE and healthy infants in HIC changed over the first 72 hours but group differences persisted
at all time points (Figure 1). In HIC HIE infants, the acute hypoxia pathway was upregulated at T0 compared to controls
(FDR<0.0001), and CREB signaling in neurons was significantly (FDR=0.003) associated with adverse outcome over time
(T0-T3). On modular analysis, modules associated with acute hypoxic response, such as CREB signaling in neurons (log2
FC -0.23) were most significant in HIC, while those associated with cell death like ferroptosis signaling (log2 FC 0.08) was
significant in LMIC training batch, indicating different biological mechanisms. Three modules were common between HIC
and LMIC training batch datasets: In HIC these were initially downregulated and became upregulated only at 24 hours of
age whereas in LMIC, they were already upregulated after birth (Figure 2; Black box plot: HIC, Red box plot: LMIC). The
same results were replicated in the LMIC testing batch.

Conclusions
Lack of hypothermic neuroprotection in LMIC HIE infants could be explained by different underlying biological mechanisms
(Ferroptosis versus CREB signalling) and an earlier onset of fetal cerebral hypoxic-ischemic insult.
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Introduction
The HELIX trial which randomised 408 infants with moderate or severe hypoxic ischemic encephalopathy (HIE) from seven
South Asian tertiary neonatal intensive care units reported that therapeutic hypothermia, as opposed to usual care, does
not reduce death or disability at 18 months (50% vs 47%; p=0.6; 97% follow up)1. Here we examined the effects of
hypothermia in relation to place of birth, severity of encephalopathy, growth restriction, clinical seizures at randomisation,
and co-existent sepsis in the HELIX trial using validated quantitative magnetic resonance (MR) biomarkers2.
Methods
Prior to recruitment, all MR scanners (3T Siemens: 5 sites, 3T Philips: 1 site, 3T GE: 1 site) were harmonised for MR
spectroscopy and diffusion tensor imaging (DTI) using phantom experiments, adult volunteers and cross platform
sequences2. MR scans acquired between 1 to 2 weeks of age were available from 267 infants (145 usual care, 122
hypothermia). Poor quality data were excluded prior to analysis using a predefined criteria to avoid selection bias. All MR
spectroscopy and DTI (only Siemens sites were included) were masked to the allocation for their analysis using LCModel
and FSL. Funding: NIHR & Gates foundation; Ethics approval: Imperial College and local ethics committees.
Results
Thalamic N-acetylaspartate (NAA) concentrations (n=159; Fig
a) and Lactate/NAA peak area ratios (n=174; Fig b) were
similar in the usual care (red) and hypothermia infants (blue) in
the following subgroups – inborn/outborn; moderate/severe
HIE; appropriate/small for gestation age (AGA/SGA); Clinical
seizure/No seizure at randomisation; Early onset sepsis/No
early onset sepsis.
Voxel-wise statistics on the skeletonised mean fractional
anisotropy (n=141; FA; ranged between 0.12 to 1) of the usual
care and hypothermia infants in each subgroup did not show
any difference in their white matter tracts. Statistical
significance threshold for all analysis was p ≤ 0.05. A
representative FA map is shown in Fig c.

Conclusions
MR spectroscopy and FA measurements did not show evidence of hypothermic neuroprotection in any subgroup,
confirming that hypothermia is uniformly ineffective in reducing brain injury after moderate or severe HIE in LMIC.
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Introduction (include hypothesis)
Unsuccessful MRI scans due to subject motion occur frequently in children and impairs the clinical and research
utility of scans. We hypothesised that subject motion during MRI may be related to anxiety and/or impaired
comprehension, coordination or behaviour1. In early school-age children who underwent brain MRI imaging, we
evaluated whether children with unsuccessful compared with successful MRI had impaired comprehension,
coordination and behavioural issues.
Methods (include source of funding and ethical approval if required)
In this prospective case-control study, case children (n=51) without cerebral palsy (CP) cooled for neonatal
hypoxic-ischemic encephalopathy (HIIE), and controls (n=43) matched for age, sex, and socioeconomic status
underwent brain MRI (T1-weighted (T1) and diffusion-weighted MRI (DWI)), and cognitive (WISC-IV), motor
(MABC-2) and behavioural skills (SDQ) assessment at 6-8 years old. T1 images were visually assessed and
classified unsuccessful if there were moderate to severe movement artefacts, such as blurring or ghosting. DWI
image quality was quantified using the EddyQC tool from FSL, and images were classified unsuccessful if the
root-mean-square of distortion metrics was more than one standard deviation above the group mean. Primary
outcome included verbal comprehension and processing speed (WISC-IV) assessing comprehension; manual
dexterity & balance (MABC-2) assessing coordination; hyperactivity scale (SDQ) assessing attention. Secondary
outcomes were the WISC-IV full scale IQ, MABC-2 total score, and SDQ total difficulties and impact scores.
Results
Eleven children (seven cases, four controls) were excluded from analysis as they did not undergo brain MRI
scans. Fifteen children, eleven cases (73%) and four controls (27%), had unsuccessful T1 scans and fourteen
children, eleven cases (79%) and three controls (21%), had unsuccessful DWI scans. Children with
unsuccessful T1 scans had significantly lower scores on the verbal comprehension (97(9) vs 103(12), p=.047),
balance skills (28(11) vs 35.5(7), p=.004), and MABC-2 total scores (72(12) vs 82.5(24) p=.036) than children
with successful T1 scans. Children with either an unsuccessful T1 or DWI scans had significantly greater SDQ
total difficulties (10(7) vs 6(8), p=0.046) and total impact scores (1(4) vs 0(1), p=0.029) than children with
successful MRIs. Children with and without successful T1 or DWI scans did not differ in processing speed,
manual dexterity, hyperactivity, nor full scale IQ.
Conclusions
Children who have motion artefacts on brain MRI scans had lower scores for verbal comprehension, balance,
general motor skills, and behavioural difficulties than children without motion artefacts. This will impact the utility
of neuroimaging to understand the brain behaviour relationship in children with functional impairments.
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Introduction (include hypothesis)
Previous work has identified a single nucleotide polymorphism (SNP) (rs114518130), mapped to the gene
IGFBP7, which achieved genome-wide signiﬁcance for global grey matter volume (GMV) in a term-born neonatal
cohort. We aimed to replicate these findings by testing the hypothesis that there is no association between
common genetic variation on IGFBP7 and grey matter development, in an independent cohort of infants born
prematurely.
Methods (include source of funding and ethical approval if required)
We used paired MR imaging and whole genome (SNP) data, obtained at term-corrected age as part of the
ePRIME study, in a cohort 185 of prematurely born infants. We used the MAGMA1 software package to compare
genetic variation on SNP’s mapped to IGFBP7 with GMV’s and outcomes from the Bayley Scales of Infant
Development III at 18-24 months of age.

Results
We identified significant associations between genetic variation on 43 SNP’s mapped to IGFBP7 and both total
grey matter volume (p = 0.011) and cortical grey matter volume (p = 0.0057), but not deep grey matter volume (p
= 0.54) in our cohort of preterm infants. We also identified a significant association between genetic variation on
SNP’s mapped to IGFBP7 and motor outcome at 18-24 months of age (P = 0.044), but not cognition (P = 0.11)
or language skills (P = 0.42).

Conclusions
Our results provide further evidence of an association between common genetic variation on IGFBP7 and grey
matter volume. They also help to localise the effects of IGFBP7 on grey matter development to the cerebral
cortex, and hint that this may be related to motor outcomes at 18-24 months of age.
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Introduction (include hypothesis)
Mild therapeutic hypothermia (TH) has been shown to be safe and effective in preventing death and disability
in newborns with Hypoxic Ischemic Encephalopathy (HIE). The gut microbiota modulates host metabolism
and contribute to adaptation to extreme environmental changes such as prolonged low temperatures.
Hypothesis: Mild TH in the newborn may influence early life microbiota development.
5
Methods (include source of funding and ethical approval if required)
With informed consent from parents, stool samples were obtained from 28 newborns with HIE undergoing TH
on the neonatal unit (median age 68 hrs), which were compared to those from 19 healthy newborns on the
Therefore,ward
we hypothesise
mild TH
in the newborn
may influence
early life
microbiota
development.
postnatal
(median agethat
34 hrs).
Microbiota
composition
was determined
using
established
microbial DNA
extraction and 16S rRNA gene sequencing methodology. Funding for this study was provided by Barts
Charity. The study protocol was reviewed and approved by London- Bromley Research Ethics Committee,
approval number 13/LO/1738.
Results
A significantly lower α-diversity, quantified by the Shannon diversity index, was noted in the microbiota of the
TH group in comparison to the control group (p=0.004). The TH group had a significantly higher mean relative
abundance (MRA) of facultative anaerobes and aerobes such as Staphylococcus species (p=0.005) and a
significantly lower MRA of strict anaerobes such as Bacteroides genus (p=0.049) compared to the controls.
Also, there was a significant reduction in the MRA of Bifidobacterium in the TH group (p=0.04). Although the
mode of delivery exerts a profound influence on the gut microbiota of the newborn, distance-based
redundancy analysis showed that TH exerts an independent influence (p=0.05). This study could not
determine the independent contribution of the use of antibiotics or the NICU environment.

Conclusions
To our knowledge, this is the first study to demonstrate an alteration in the microbiota composition in newborns
undergoing TH for HIE. Further larger studies are required to confirm these results. A deeper understanding in the field will
allow for exploration of therapies that could modulate the gut microbiota for improved outcomes for these infants.
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Introduction (include hypothesis)
Structural and diffusion MRI studies have demonstrated altered cortical morphology and microstructure in the
preterm brain with variable spatial distributions, but an integrated understanding of how prematurity impacts
cortical organisation inferred from multimodal imaging is lacking. We use feature similarity gradients derived
from sMRI and dMRI to test the hypothesis that preterm birth alters intra-areal relationships in cortical microstructure.
Methods (include source of funding and ethical approval if required)
Participants were 120 preterm (postmenstrual age [PMA] range: 36-45 weeks; 52 females) and 36 term-born
infants (PMA: 38-43 weeks; 14 females) from the Theirworld Edinburgh Birth Cohort (TEBC) (1). Ethical
approval for use of TEBC from NRES was obtained. Diffusion and structural 3-T MRI were used to derive five
metric maps: mean diffusivity, fractional anisotropy, orientation dispersion index, neurite density, and T1w/T2w
signal ratio. Feature similarity was measured using the Vogt-Bailey Index (VBI) (2). Given a set of features
computed over a cortical surface, this index measures the extent of homogeneity in neighbouring points of the
cortex, with higher values indicating higher homogeneity and lower values higher discontinuity.
Results
Preterm infants at term-equivalent age have more homogenous features (higher VBI) than term controls in
widespread areas of the cortex encompassing the occipital, parietal and temporal lobes. VBI was lower in
preterm
infants
compared to term
infants at term
equivalent age in
the frontal cortex.
Conclusions
The Vogt-Bailey Index, which integrates in one model information about water content, myelination, and neurite
density and orientation, differs between preterm and term infants across cortical regions. The spatial variation
in groupwise differences of VBI supports regional variation in maturation associated with preterm birth. Further
work is required to determine whether VBI underlies differences in functional specialization and cognition that
are commonly seen in preterm infants.
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Introduction (include hypothesis)
Hypoxic-ischemic encephalopathy (HIE) is an important cause of brain injury, death and disability in newborns
globally. Mild therapeutic hypothermia (TH) is a recognised standard of care in western countries. As the brain of
the full term newborn is a highly lipid-rich organ, we postulate that HIE will be associated with changes in the
circulating lipidome. Hypothesis: Moderate-severe HIE in newborns undergoing TH is associated with changes
in the concentration of lipids when compared to those from babies with mild HIE, as analysed from dried blood
spots (DBS).
Methods (include source of funding and ethical approval if required)
With written informed consent, a single DBS sample was collected from newborns admitted to the neonatal
intensive care unit with mild acidosis and/or mild HIE (Group 1) who did not fulfil standard criteria for TH and
were managed conservatively (n = 18), and three sequential samples (S1 after target temperature reached, S2
prior to rewarming and S3 after rewarming complete) from newborns with moderate-severe HIE who were
treated with TH (Group 2, n = 46) as per standard protocols. DBS samples were stored at room temperature and
were analysed up to 4 years after sampling. Robust statistical testing, using univariate analysis, multivariate
analysis and sPLS-DA modelling, were used to compare the lipid species levels between Groups 1 and 2 and
within Group 2. Funding for this study was provided by Barts Charity. The study protocol was reviewed and
approved by London- Bromley Research Ethics Committee, approval number 13/LO/1738.
Results
Lipid extraction was successful in 82% (64/78) of newborns. A peripheral blood lipidomic signature comprising of
29 lipid species from 4 lipid classes in newborns with moderate-severe HIE during the course of TH (Group 2)
was compared to a single specimen from newborns with mild HIE (Group 1) (median age 23 h). Median ages at
which samples were obtained from Group 2 were S1, 22 h; S2, 59 h and S3, 98 h. We observed predictable and
consistent changes in lipid classes between the two groups and within Group 2. We noted an increase in
phosphatidylcholine (PC) and lysophosphatidylcholine (LPC) classes, and a decrease in triglyceride (TG) and
sphingomyelin (SM) classes in newborns with moderate-severe HIE undergoing TH, when compared with
newborns with mild HIE. On fitting the lipid species identified on univariate analysis to an sPLS-DA model, a
good predictive performance was noted. Amongst the 29 lipid species, the three most discriminant lipid species
were TG 50:3, TG 54:5, and PC 36:5. The mode of nutrition did not affect the findings.
Conclusions
To our knowledge, this is the first study to identify a lipidomic signature in newborns with HIE through the course
of TH. Larger studies are required to study the lipidomic changes in newborns with substantial brain injury.
These findings may guide interventional strategies for neuroprotection in newborns after HIE.
References (include acknowledgement here if appropriate)
The authors are grateful to all of the families who participated, and the medical and nursing colleagues at all the
centres for their work. RN is grateful to the Neonatal Society for the Student Research Bursary, which
contributed to the completion of this work.
Check box if presenting author is a trainee:

basic science trainee

clinical trainee

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: Dr Divyen K Shah

Title (Upper case)
Structural and functional asymmetry of the neonatal cerebral cortex
Authors (Presenting author underlined. If no author is a Society member please provide the name of the
member introducing the author to the Society)
LZJ Williams1, SP Fitzgibbon2, J Bozek3, AM Winkler4, R Dimitrova1, T Poppe1, A Schuh5, A Makropoulos4, J
Cupitt5, J O’Muircheartaigh1, EP Duff2, L Cordero-Grande1, AN Price1, JV Hajnal1, D Rueckert5, SM Smith2,
AD Edwards1, & EC Robinson1
Corresponding author e-mail address:

logan.williams@kcl.ac.uk

Institution(s)
1

Centre for the Developing Brain, King’s College London, 2Centre for Functional MRI of the Brain, University
of Oxford, 3Faculty of Electrical Engineering and Computing, University of Zagreb, 4Emotion and
Development Branch, National Institute of Mental Health, 5Department of Computing, Imperial College
London
Introduction (include hypothesis)
Deviations from typical brain asymmetry have been implicated in a broad range of developmental and
psychiatric disorders, some of which have been associated with abnormal perinatal neurodevelopment. Using
magnetic resonance imaging (MRI), we developed a new spatiotemporal atlas of the cortical surface to
investigate structural and functional asymmetries in healthy term-born neonates, and preterm neonates
scanned at term-equivalent age as part of the Developing Human Connectome Project. We also directly tested
the hypothesis that the development of cortical asymmetries are impacted by preterm birth.
Methods (include source of funding and ethical approval if required)
T2-weighted structural, and functional MRI (fMRI) scans were used. Surface-based, vertex-wise permutation
testing was performed to investigate asymmetries in structure (sulcal depth, cortical thickness and surface area)
and function (11 resting-state networks). Data from 442 healthy term-born neonates (200 females), and 103
preterm-born neonates (48 females) were included. Term neonates were born at a median gestational age (GA)
of 40.1 weeks (range 37.0-41.9) and scanned at a median postmenstrual age (PMA) of 41.1 weeks (range
37.6-44.9). Preterm neonates were born at median GA of 32.3 weeks (range 24.3-36.9) and scanned at median
PMA of 41.0 weeks (range 37.0-45.1). We built upon the spatiotemporal cortical atlas described in [1], to extend
the range of templates to 28-44 weeks’ PMA and enforce left-right symmetry. Vertex-wise asymmetry maps
were computed as (L-R)/((L+R)/2). Statistical testing was based on permutation across 10,000 permutations
and corrected for multiple testing.
Results
We identified previously unrecognised asymmetries in the auditory, medial visual and sensorimotor cortices.
The auditory network demonstrated both leftward and rightward asymmetries, which is consistent with previous
task-based fMRI studies in neonates showing leftward asymmetric responses to speech and rightward
asymmetric responses to music. The rightward asymmetry observed in the medial visual network is consistent
with resting-state fMRI studies in adults and is thought to represent the right hemispheric specialisation for faceprocessing. Sensorimotor networks demonstrated leftward asymmetry in the upper limb region of the
somatotopic map, which might represent an early marker of handedness. No differences in structural and
functional asymmetry were seen between term-born and preterm-born neonates at term-equivalent age.
Conclusions
The structural and functional asymmetries in the neonatal brain closely resemble known asymmetries in the
adult cortex, which suggests that cortical asymmetries appear during fetal life, and are likely driven by genetic
factors that are robust to the effects of preterm birth.
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