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Introduction (include hypothesis) 

Late and moderate preterm (LMPT) infants born between 32 to 36 weeks gestation are increasing in 
incidence and are at risk of increased morbidity compared to full-term infants. Yet, LMPT infants 
are relatively understudied and no previous work has explored LMPT infant mycobiome development. 

Methods (include source of funding and ethical approval if required) 

Here, we characterise oral and faecal mycobiome in LMPT infants to understand the development and cross-
kingdom relationships during the first year of life. After quality control and removal of low coverage samples, the 
remaining 196 longitudinal samples (saliva: n = 112; faecal: n = 84) from 65 infants (SERVIS; REC: 
10/H0908/39) were analysed across five timepoints up to 12 months corrected age. Fungal communities were 
profiled using internal transcribed spacer 1 (ITS1) sequencing. Cross-kingdom analyses with paired bacterial 
16S rRNA gene data were also incorporated for association between bacterial and fungal microbiomes.  
 
Results 
We found that body site was the largest contributor to fungal community compositions and trajectories. LMPT 
saliva and faeces displayed upward trends in fungal alpha diversity over time, with saliva consistently exhibiting 
higher diversity compared to faecal mycobiome. Across all timepoints, saliva harboured approximately three 
times more genera than faecaes. Candida dominated both sites throughout the first 12 months of life, with early 
codominance with Malassezia in saliva. Despite the persistence of dominant taxa, LMPT mycobiomes showed 
temporal instability throughout infancy with no unique genera of the two niches detected across all timepoints. 
No clinical or environmental determinant was significantly associated with fungal communities in this cohort. 
Bacterial microbiome structures showed significant relationship with global fungal variation (p = 0.001), despite 
small effect sizes.  

 

 
 
 
 
 
 
 
 
 
 
 

Conclusions 
LMPT mycobiome broadly resembles both full-term and preterm patterns reported in other cohorts, 
characterised by site-specificity and dynamic compositions with a core set fungal genera. While the oral cavity 
harboured most diversity, this was stochastic and there was no patterned progression of the mycobiome. Unlike 
bacteria, this likely reflects a lack of established fungal colonisation. This study provides the first description of 
salivary and faecal longitudinal mycobiome development in LMPT infants, offering insights into fungal 
colonisation in this understudied population. 
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Introduction (include hypothesis) 
Human milk oligosaccharides (HMOs) are complex sugars found exclusively in human breast milk. Multiple 
experimental studies have claimed that HMOs can downregulate intestinal inflammation (1-3). But such studies 
have relied on tumour-derived cell lines or animal models that cannot recreate the extent of human prematurity. 
We instead used preterm infant-derived intestinal epithelial organoids, a model distinct to this specific patient 
population (4), to study the impact of HMOs on preterm gut inflammation. 

Methods (include source of funding and ethical approval if required) 

This study used an intestinal organoid line from a patient born at 24 weeks gestation, using ileum tissue 
salvaged from surgery as part of the SERVIS Study (REC10/H0908/39). A blend of six HMOs was added to 
either the apical or basolateral sides of organoid monolayers in tandem with inflammatory stimuli. HMO impact 
on inflammation was assessed by proteomics on harvested organoid cell pellets, secreted cytokine quantification 
and changes to monolayer barrier integrity as measured by trans-epithelial electrical resistance (TEER). 

Results 
The addition of HMOs to either the apical or basolateral compartments of organoid monolayers did not inhibit the 
basolateral secretion of four inflammation-associated cytokines (IL8, CXCL5, CCL7 and CCL2) induced by the 
inflammatory stimuli. Treatment with ‘basolateral HMOs + stimuli’ actually increased both apical and basolateral 
secretion of IL8 and basolateral secretions of CCL7, CCL2 and CCL20 compared to stimuli alone (all p <0.05). 
Additionally, proteomics confirmed that multiple inflammation markers remained upregulated in ‘stimuli + HMOs’ 
treatment conditions, indicating a proteome more similar to that of the ‘stimuli only’ treatment. Furthermore, 
‘basolateral HMOs + stimuli’ uniquely downregulated MUC2 protein abundance, suggesting reduced mucin 
production. Finally, treatment with ‘basolateral HMOs + stimuli’ produced a lower increase in TEER compared to 
all other treatments (all p <0.05), showing a negative impact on gut barrier integrity. 

 
 
 
 
 
 
 
 
 
 
 

Conclusions 
HMOs did not inhibit inflammation in preterm infant-derived intestinal organoids. HMOs in the apical 
compartment, akin to the gut lumen, exerted no significant effect, while HMOs in the basolateral side, akin to the 
lamina propria, exacerbated inflammation, indicating activity as danger associated molecular patterns (DAMPs).  
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Introduction (include hypothesis) 

Late-onset sepsis (LOS) and Necrotising Enterocolitis (NEC) are leading causes of morbidity and mortality, 
particularly those born before 32 weeks gestation or with very low birth weight. Clinical presentation is non-
specific and currently there is no single accurate diagnostic biomarker. Calprotectin is a marker of inflammation 
that can be measured in both stool (fCAL) and serum (sCAL). The aim of this systematic review (SR) and meta-
analysis (MA) is to evaluate the role of fCAL and sCAL in preterm infants for NEC and LOS.  

 Methods (include source of funding and ethical approval if required) 

We registered this SR in PROSPERO (CRD420251276050) and conducted using PRISMA 2020 guidelines1. 
Electronic medical databases were systematically searched from 1980 to August 2025. Eligible studies were 
those that explored fCAL and/or sCAL as a biomarker for NEC or LOS in preterm infants (<37 weeks). Bias and 
applicability were assessment using QUADAS-2. Studies were included in the MA if mean calprotectin levels 
were reported and there was sufficient data to calculate standard deviations (SDs). Heterogeneity was assessed 
using τ², I² H² and 95% prediction intervals. 

Results 
24 studies were included in the SR. 21 exploring fCAL in NEC, 2 exploring sCAL(1 NEC and 1 LOS) and 1 
exploring both fCAL and sCAL in NEC. The results of sCAL in NEC were variable, but there was a significant 
difference between LOS and healthy preterm controls (p<0.001). There was sufficient data to perform a MA of 
16 NEC and fCAL studies. Heterogeneity was high (τ² = 1.85, I² = 94.7%, H² = 18.3), suggesting considerable 
inter-study variability. fCAL was significantly increased in preterm infants with NEC compared to controls (SMD = 
1.94, 95% CI: 1.24-2.65, p<0.001) and increased with disease severity. Diagnostic test accuracy analysis could 
be performed for 11 studies (pooled sensitivity 0.86[95% CI 9.74-0.93) and pooled specificity 0.9 [0.92-0.95])   

 
 
 
 
 
 
 
 
 
 
 

Conclusions 
The systematic review and meta-analysis identified fCAL as a candidate biomarker for NEC. sCAL is 
underexplored but is a promising biomarker for both NEC and LOS. Both can be rapidly measured at the 
bedside, potentially valuable in guiding management decisions. Future studies focusing on validation, requiring 
consistency in methods, to allow direct comparison and establish a valid cut-off value. 
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Introduction (include hypothesis) 

Necrotising enterocolitis (NEC) is a leading cause of morbidity and mortality in preterm infants. Despite 
extensive research efforts, early diagnostic tools remain limited and findings inconsistent. Microbiome-derived 
short-chain fatty acids (SCFAs), produced through fermentation of human milk oligosaccharides, are 
increasingly recognised as key regulators of gut homeostasis, pH, and inflammation. Their close association with 
gut microbiota and intestinal health has prompted investigation of their potential as biomarkers for NEC [1].  

Methods (include source of funding and ethical approval if required) 

We conducted a retrospective longitudinal study of 101 preterm neonates born <32 weeks’ gestation (52 NEC, 
51 controls) using stool samples from the Royal Victoria Infirmary, collected as part of the SERVIS Study (REC 
10/H0908/39). Controls were matched for gestational age, day of life, and collection year. Four pre-NEC time 
points were defined. Five SCFAs, three branched-chain fatty acids (BCFAs), and two medium-chain fatty acids 
(MCFAs) were quantified in 177 stool samples by gas chromatography–flame ionisation detection. pH was 
measured in 111 stool samples. Matched fatty acid (FA) and pH measurements were available for 100 samples. 

Results 
FA composition was not influenced by disease state, with NEC explaining <3% of variance. No significant 
difference in total or individual FA concentrations was observed at any time point (all p>0.05; Figure 1A). SCFA 
profiles were consistently dominated by acetate (86.5–94.5% abundance), followed by propionate and butyrate.   
Caprylic acid was detected in 98.9% of samples (1.25–4.72% abundance), likely reflecting feeding practices and 
dietary lipid exposure (Figure 1B).  Longitudinal variation, assessed for each FA using models adjusted for 
covariates, was primarily driven by postnatal maturation and clinical factors other than disease status. Acetate 
was higher with vaginal delivery (p=0.04). while z-score and feeding-related exposures, including parenteral 
nutrition, probiotics, and exclusive breast milk, were associated with specific MCFAs and BCFAs (all p<0.05).  
Similarly, stool pH was not associated with NEC but was associated with clinical covariates including day of life, 
parenteral nutrition, and birth z-score (all p<0.05) (Figure 1C), and was inversely associated with acetate and 
caprylic acid (p<0.001) (Figure 1D). 
 
 
 
 
 
 
 
 
 
 

Conclusions 
No differences were observed in FAs profiles between NEC and controls. Associations were observed between 
FA profiles and other clinical factors. pH was inversely associated with acetate, produced by taxa such as 
Bifidobacterium, likely reflecting microbial composition and metabolic activity. Ongoing metagenomic analyses 
will clarify these associations. 
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Figure 1. Evaluation of fatty acid profiles in NEC and control samples, major determinants, and the 
impact of stool pH. A. PERMANOVA analysis using the adonis2 function with Euclidean distance. R² 
represents the proportion of variance explained by each factor. Yellow squares indicate unadjusted p < 0.05. 
B. Relative composition of FAs (%). Colour scheme: SCFAs are shown in blue–green shades, BCFAs in 
orange–red shades, and MCFAs in purple shades. C. Linear mixed-effects model estimating determinants of 
stool pH. Points represent fixed-effect estimates, with horizontal bars indicating 95% confidence intervals. 
Point size reflects statistical significance (−log10 p-value). The dashed vertical line indicates no effect. 
Reference level for probiotic type: Infloran D. Associations between stool pH and individual fatty acids were 
assessed using separate linear mixed-effects models with a random intercept for subject. Bars represent 
effect sizes (change in pH per 10-fold increase in fatty acid abundance, log10 µmol/g). Significant 
associations (p < 0.05) are shown in blue. 
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Introduction (include hypothesis) 
Human milk (HM) contains bioactive components that contribute to gut maturation, microbial colonisation, and 
early immune development. Chondroitin sulphate (CS), a sulphated glycosaminoglycan (GAG), is increasingly 
recognised for its roles in intestinal barrier function and microbial colonisation. Existing workflows typically 
require ≥5 mL of milk, limiting their suitability for neonatal studies where individual samples must support 
multiple omics analyses. We developed a rapid, same-day protocol that quantifies CS from 25 µL of HM, 
representing a 200-fold reduction in sample volume allowing high-throughput analysis of neonatal samples. 

 Methods (include source of funding and ethical approval if required) 

Over 200 HM samples underwent enzymatic digestion, precipitation-based cleanup, and targeted MRM LC-MS 
analysis. Great North Neonatal Biobank samples (REC10/H0908/39) were used to define developmental CS 
trajectories in healthy pre-term infants and assess disease-associated alterations in necrotising enterocolitis 
(NEC) and late onset sepsis (LOS) pre-term infants (1). 

 Results 
Across healthy infants, UA-GalNAc, UA-GalNAc6S, and UA-GalNAc4S (“total CS”) were present in all samples 
and exhibited a pronounced non-linear decline across lactation (edf = 2.26, p < 0.001). Concentrations were 
highest at birth, decreased steeply over the first 14 days of life, and then plateaued. Total CS differed 
significantly across lactation stages (F[2,97] = 8.14, p = 0.0005), with lower levels in early mature and mature 
milk compared with transitional milk (p = 0.0092, p = 0.0004, respectively). All major disaccharides declined, 
indicating that the overall trajectory was not driven by a single analyte (BH adjusted p < 0.03). Minor, 
non-validated disaccharides were detected in one-third of samples and showed no lactational change. Sex 
effects were minimal, with only UA2S-GalNAc lower in HM fed to male infants (p = 0.04). Disease-associated 
samples demonstrated the same decline in CS across lactation (F(3,64) = 22.77, p = 3.81 × 10⁻¹⁰ ), indicating 
preservation of the core developmental trajectory. However, specific disaccharide alterations were evident: 
UA-GalNAc was significantly higher in HM fed to infants with NEC (p = 0.0142), whereas, UA-GalNAc4S6S was 
significantly elevated in LOS samples (Healthy vs LOS, p = 0.0022; NEC vs LOS, p = 0.0037). Total CS showed 
no characteristic trajectory around LOS diagnosis, unlike the clearer CS elevation observed around NEC onset. 

 

 
 
 
 
 
 
 
 
 
 
 

Conclusions 
This study defines the developmental trajectory of CS disaccharides in human milk and identifies 
disease-associated alterations in specific sulphation patterns. The low-volume, rapid workflow enables detailed 
profiling in vulnerable neonatal populations and provides a foundation for future investigations. 
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 Introduction (include hypothesis) 
Necrotising enterocolitis (NEC) is a severe gastrointestinal disease affecting approximately 7% of infants born 
under 1500 grams. NEC pathogenesis involves dysregulated inflammation driven by abnormal gut microbiota 
and excessive Toll-like receptor 4 activation, causing intestinal barrier breakdown and progressive tissue 
necrosis. Approximately one third of infants that develop NEC require surgical intervention, drastically 
increasing mortality and long-term morbidity. The mechanisms driving excessive inflammation remain unclear. 

Methods (include source of funding and ethical approval if required) 

Previous studies have focused on stool samples and animal models; however, this study analysed resected 
intestinal tissue from preterm infants undergoing gastrointestinal surgery through a multi-omics approach. By 
integrating transcriptomics, proteomics and immune profiling, we aim to capture a comprehensive snapshot of 
host-microbiome interactions at the disease site. All tissue samples were collected as part of the Supporting 
Enhanced Research in Vulnerable Infants Study (SERVIS) with parental consent (REC10/H0908/39).  

 Results 
45 intestinal tissue samples underwent shotgun RNA sequencing detecting 20,043 unique protein-coding 
genes. 26 tissues from infants with NEC showed significantly altered transcriptome profiles compared to the 
15 tissues from infants undergoing surgery for other reasons, mainly focal intestinal perforations. 2446 genes 
were found to be significantly differentially expressed when comparing NEC to control tissues, with 
upregulation of immune and inflammatory pathways alongside downregulation of metabolic pathways in NEC 
tissues. Shotgun proteomics analysis of 43 tissue samples using LC-MS and DIA-NN quantified over 5000 
proteins. Pathways enrichment revealed upregulation of structural repair and downregulation of 
metabolic activity in NEC tissues. Immune profiling of 39 tissue samples with the Meso Scale Discovery 52 
Human Biomarker kit identified six markers elevated in NEC compared to controls, although 
none survived FDR adjustment.   

 

 
 
 
 
 
 
 
 
 
 
 

Conclusions 
Our findings demonstrate a distinct biological signature of NEC at site of disease, marked by a transition from 
metabolic activity gut to inflammation and structural damage. By defining pathways central to NEC 
pathophysiology, this work identifies potential avenues for future diagnostic and therapeutic development. 
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Introduction (include hypothesis) 

Necrotising enterocolitis (NEC) is a severe gastrointestinal disease primarily affecting preterm infants. NEC 
pathogenesis is thought to be multifactorial, with the gut microbiome being a key modifiable factor associated 
with onset. However, longitudinal metagenomic studies capturing microbiome development prior to NEC remain 
limited, especially in the context of probiotic supplementation. 

Methods (include source of funding and ethical approval if required) 

Infants born <32 weeks’ gestation were recruited to the Supporting Enhanced Research in Vulnerable Infants 
Study (SERVIS) with parental consent. The study was approved by North East and North Tyneside Research 
Ethics Committee 2 (10/H0908/39). Longitudinal shotgun metagenomic sequencing was performed on stool 
samples from birth to X age, including infants receiving no probiotics or one of two different probiotic 
formulations (Infloran or Labinic), in those who developed NEC (n = 547 samples from 75 infants) and day of life 
matched healthy controls (n = 1494 samples from 124 infants). 

Results 
Infants who developed NEC exhibited delayed microbial maturation, characterised by a persistently elevated 
facultative-to-obligate anaerobe ratio (P < 0.001). Pre-NEC samples were dominated by Enterobacteriaceae, 
particularly members of the Klebsiella pneumoniae species complex (KpSC), with some infants showing 
sustained KpSC dominance prior to disease onset. Strain-level analysis confirmed that KpSC strains in NEC 
infants were not hypervirulent. Functionally, pre-NEC samples were enriched for pathways linked to siderophore 
production, nutrient uptake, and lipopolysaccharide biosynthesis, driven by a small number of taxa. Notably, 
probiotic response (measured by Area Under the Curve (AUC) analysis using a previously published method3) 
was significantly reduced in infants who developed NEC (P < 0.001). This effect varied by probiotic exposure, 
with reduced response observed in NEC infants receiving Labinic compared to Infloran, and was further modified 
by gestational age, which was positively associated with response only in NEC infants. These findings were 
consistent when restricted to pre-NEC samples, indicating that impaired probiotic response precedes disease 
onset.  

 
 
 
 
 
 
 
 
 
 
 

Conclusions 
Together, these findings suggest that NEC is characterised by disrupted microbiome maturation, expansion of 
facultative anaerobic pathobionts, and reduced capacity of probiotics to modulate the gut microbiome. Impaired 
probiotic responsiveness may represent an early marker of vulnerability and a potential target for risk 
stratification. 
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Introduction (include hypothesis) 

Bowel resection following surgical necrotising enterocolitis (NEC) may lead to intestinal failure (IF), 
characterised by malabsorption due to reduction in functional intestinal mass. We aim to estimate the 
incidence of intestinal failure among survivors of surgical NEC using parenteral nutrition (PN) as a 
related proxy measure.  

Methods (include source of funding and ethical approval if required) 
We carried out a retrospective population-based cohort study using the National Neonatal Research 
Database. We included babies with surgically confirmed NEC admitted to neonatal units between 
January 2012 and December 2020 who survived to neonatal discharge. The primary outcome was PN 
at discharge and prolonged PN exposure, as proxy measures for IF. The definition of prolonged PN 
exposure was informed by previous literature. (1–4) 
 
Results 
356/1821 (20%) of surgically confirmed NEC were PN dependent at neonatal discharge (Table 1). 
Prolonged PN exposure was identified in 1124/1821 babies (62%) using the ≥42-day threshold, 
815/1821 (45%) using the ≥60-day threshold and 406/1821 (22%) using the ≥90-day threshold. Lower 
gestational age was associated with prolonged PN exposure but not PN dependence at neonatal 
discharge. Having a stoma formation at laparotomy was associated with all PN-related outcomes.  
 
 
 
 
 
 
 
 

Conclusions 
PN dependence at neonatal discharge affected one in five survivors of surgically confirmed NEC. 
Different PN-related proxy definitions capture different aspects of intestinal failure and have important 
implications for outcome reporting, service planning and counselling parents during prognostication.  
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Figure 1: Incidence of IF-proxy measures across different PN definitions 

 
 
Table 1: Adjusted risk ratios for parenteral nutrition-dependent outcomes among survivors of surgical 
NEC. 
 

Predictor PN on  ≥2 
of the last 3 
days on 
NNU 

PN ≥42 days PN ≥60 days PN ≥90 days 

Gestational age, per 1-
week increase 

1.01 (0.98–
1.04), 
p=0.538 

0.92 (0.91–
0.94), p<0.001 

0.90 (0.88–
0.92), p<0.001 

0.86 (0.82–
0.90), p<0.001 

Male sex 1.11 (0.90–
1.37), 
p=0.325 

1.00 (0.93–
1.07), p=0.904 

1.05 (0.95–
1.16), p=0.344 

1.04 (0.88–
1.24), p=0.636 

Antenatal steroids 0.98 (0.66–
1.46), 
p=0.920 

1.14 (0.95–
1.37), p=0.164 

1.20 (0.93–
1.55), p=0.152 

0.97 (0.67–
1.40), p=0.873 

Caesarean delivery 1.11 (0.91–
1.37), 
p=0.305 

1.04 (0.97–
1.13), p=0.279 

1.04 (0.93–
1.16), p=0.520 

1.12 (0.93–
1.35), p=0.236 

Stoma formation 1.66 (1.24–
2.22), 
p<0.001 

1.64 (1.45–
1.86), p<0.001 

2.26 (1.86–
2.75), p<0.001 

3.34 (2.32–
4.80), p<0.001 

Values are adjusted risk ratios with 95% confidence intervals from modified Poisson regression models with robust standard errors. 
Separate models were fitted for each PN-dependent outcome. Models were adjusted for gestational age, sex, antenatal steroid 
exposure, mode of delivery and stoma formation. 
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Introduction (include hypothesis) 

Gastroschisis is commonly classified as simple or complex. Complex gastroschisis refers to gastroschisis with 
additional bowel complications such as intestinal atresia, stenosis, perforation, volvulus or necrosis. These 
complications are associated with longer parenteral nutrition (PN), longer neonatal stay and greater morbidity. 
Neonatal outcomes for complex gastroschisis are not well described. We set out to report neonatal outcomes in 
England and Wales for babies with simple and complex gastroschisis.  

 Methods (include source of funding and ethical approval if required) 

We extracted retrospective linked data from the National Neonatal Research Database (NNRD) (1). We included 
babies of all gestations with gastroschisis born and admitted to neonatal units in England and Wales 2012-2020  
(neoWONDER programme Research Ethics Service approval (10/H0803/151)). Diagnosis and procedure text 
fields were searched for coded complex features, including atresia, stenosis, volvulus, perforation, necrosis, 
stoma and bowel resection. We excluded babies transferred out of NNRD contributing units. We report baseline 
characteristics and outcomes including survival, parenteral nutrition, late onset sepsis and length of stay in the 
neonatal unit. Outcomes were compared between babies with and without coded complex features. We present 
descriptive statistics and Wilcoxon rank-sum tests and chi-squared tests to compare outcomes. 

 

 

 

Results 
1830 babies with gastroschisis were admitted to neonatal units, however 61 (3%) babies were excluded due to 
incomplete data. Among included babies, 213 (12%) had at least one coded complex proxy features or severe 
intestinal morbidity. The most frequent coded complex features were stoma/ostomy 104 (6%), stenosis 101 
(6%), atresia 95 (5%), short bowel/short gut 47 (3%), bowel resection 41 (2%) and perforation 37 (2%). Babies 
with coded complex proxy features were more commonly preterm than those without complex features. Most 
babies in the complex group were born at 33–36 weeks’ gestation (66%), whereas babies without complex 
features were more evenly distributed between 33–36 weeks and ≥37 weeks (49% and 47%, respectively). 
Birthweight was lower in babies with coded complex features, although birthweight Z-score was less negative, 
reflecting differences in gestational age distribution (Table 1). Across the cohort, PN duration was <28 days in 
1259 (69%), 28–59 days in 351 (19%), 60–89 days in 102 (6%) and ≥90 days in 59 (3%). Babies with complex 
proxy features had longer PN duration, median 57.0 days vs 16.0 days, longer neonatal length of stay, median 
71 days vs 24 days, and higher late-onset sepsis, 9.4% vs 2.2%.  

 

 

 
 
 
 
 
 
 
 
 
 
 

Conclusions 
The identified subgroup showed expected features of complex gastroschisis, supporting the validity of this 
routine-data phenotype for future population-level studies. Median PN duration and neonatal length of stay were 
consistent with internationally reported outcomes for complex gastroschisis. Routine neonatal data can support 
future population-level studies of outcomes and care pathways for babies with gastroschisis. 
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Table 1 Baseline characteristics and outcomes for babies with complete data:  

Characteristic/outcome No complex proxy 
features n=1556 

Complex proxy 
features n=213 p-value* 

Baseline characteristics  
Gestational age group   <0.001 

<28 weeks, n (%) 3 (0.2%) 2 (0.9%)  
28-32 weeks, n (%) 61 (3.9%) 25 (12%)  
33-36 weeks, n (%) 758 (49%) 141 (66%)  
≥37 weeks, n (%) 734 (47%) 45 (21%)  

Birthweight, g, median (IQR) 2,415 (2,080, 2,765) 2,300 (1,900, 2,655) <0.001 
Birthweight Z-score, median (IQR) -0.81 (-1.39, -0.20) -0.48 (-1.30, 0.09) <0.001 

Missing 1 0  
Maternal age (years), median (IQR) 24.0 (21.0, 28.0) 23.0 (20.0, 27.0)  

Missing 22 1  
Maternal ethnicity   >0.9 

White, n (%) 1,172 (75%) 157 (74%)  
Asian, n (%) 22 (1.4%) 4 (1.9%)  
Black, n (%) 28 (1.8%) 3 (1.4%)  
Mixed, n (%) 27 (1.7%) 4 (1.9%)  
Other, n (%) 15 (1.0%) 3 (1.4%)  
Missing 292  42 (  

Mode of delivery   0.12 
Vaginal, n (%) 826 (57%) 103 (51%)  
Caesarean, n (%) 635 (43%) 100 (49%)  
Missing 95 10  

Neonatal outcomes  
Neonatal length of stay, median days (IQR) 24 (8, 38) 71 (40, 95) <0.001 
PN duration, median days (IQR) 16.0 (2.0-26.0) 57.0 (27.0-81.0) <0.001 
Late-onset sepsis, n (%) 35 (2.2%) 20 (9.4%) <0.001 
Mortality, n (%) 18 (1.2%) 5 (2.3%) 0.2 
* Wilcoxon rank-sum tests and chi-squared tests to compare continuous and categorical outcomes. 
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Introduction (include hypothesis) 

Prophylactic low dose hydrocortisone given to very preterm infants over the first ten days reduced the risk of 
bronchopulmonary dysplasia in a randomised controlled trial (PREMILOC (1)). However, the trial was 
underpowered to investigate risk of focal intestinal perforation (FIP), a concern in previous trials (2, 3). This 
study investigates the association between prophylactic hydrocortisone and the risk of FIP in preterm infants 
born before 28 weeks’ gestation. 
 
Methods (include source of funding and ethical approval if required) 

This retrospective cohort study analysed data from the National Neonatal Research Database for infants born 
2016-2023, at <28 weeks’ gestation and admitted to English or Welsh neonatal units. We excluded infants who 
died on postnatal day one or two to minimise survival bias. Exposed infants received hydrocortisone for at least 
eight consecutive days beginning on postnatal day one or two. Unexposed infants did not receive hydrocortisone 
in line with this definition. Primary outcome was FIP. Secondary outcomes included mortality, survival without 
FIP, bronchopulmonary dysplasia. Infants were matched (exposed vs unexposed) using a propensity score 
comprising 17 variables. Logistic regression was applied to the matched sample. We conducted two sensitivity 
analyses: i) including only infants cared for in tertiary units and included those who died on day or two, 
consistent with an intention to treat approach ii) excluding from exposed groups of infants who received 
inotropes, paracetamol or ibuprofen in the first 14 postnatal days.  

Results 
6.3% (999/15,746) infants were exposed to early hydrocortisone, and 4.6% (722/15,746) had FIP. 2,815 infants 
(988 exposed and 1,827 unexposed) were included in the matched analysis.  Propensity score matching 
removed almost all substantial differences between the exposure groups (Figure 1). There was no statistically 
significant difference in risk of FIP, 4.9% (48/988) exposed vs 6.1% (111/1827) unexposed, OR 0.79, 95% CI 
0.55- 1.14; findings were consistent in the sensitivity analyses. Early hydrocortisone was associated with 
increased mortality, 21.3% (210/988) exposed vs 16.2% (295/1827) unexposed, OR 1.40, 95% CI 1.14-1.72. 
The effect on mortality was not observed when infants exposed to inotropes, paracetamol or ibuprofen were 
excluded. 
 

 
 
 
 
 
 
 
 
 
 
 

Conclusions 
Early prophylactic hydrocortisone from the first postnatal week was not associated with FIP. Our results support 
further evaluation to determine whether early hydrocortisone might increase mortality.  
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Figure 1: Balance between exposed and unexposed groups on propensity score constituents before and 
after propensity score matching. 
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Introduction (include hypothesis) 

Worldwide 2 million newborns receive chest compressions (CC) with up to half dying. Current guidelines 
suggesting 3:1 compression to ventilation (C:V) ratio, are extrapolated from adult trials. We aim to see if chest 
compressions superimposed with sustained inflation (CC+SI) improve outcomes. CC with 3.1 (C:V) ratio causes 
de-recruitment of the lung compared with (CC+SI). Animal and small human studies are promising.  

Methods (include source of funding and ethical approval if required) 

This multi-centre cluster randomized clinical trial (PICUT) P In newborns between 28-43 weeks presenting with 
cardiac arrest at birth I providing CC+SI C compared to 3:1 C:V O decrease the incidence of neonatal mortality T 
within initial hospital stay?  Primary hypothesis: the incidence of neonatal mortality within initial hospital stay of 
life will be lower with CC+SI compared 3:1 C:V in newborns at birth. Secondary hypotheses: The benefits 
associated with CC+SI will reduce time to return of spontaneous circulation and improve outcomes.  
 
Results 
In the trial, participating centres will change their local hospital policy to either 3:1 C:V or CC+SI as per 
randomization to enrol up to 12 infants for up to two years. To enrol the next 12 infants for up to 2 years, 
participating centres will change their local hospital policy to the other arm with CC+SI or 3:1 C:V. 
 

Conclusions 
This is a presentation of the protocol for the study with the aim of getting more centres involved.  
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Introduction (include hypothesis) 

Proton magnetic resonance spectroscopy (¹H-MRS) is an established prognostic tool in moderate to severe 
hypoxic ischaemic encephalopathy (HIE) (1), but in mild HIE, lactate levels are likely too low for reliable 
assessment. Short TE acquisitions improve signal-to-noise but introduce spectral overlap at 1.3 ppm from 
lactate, lipids and macromolecules (2,3). We hypothesised that combining these signals as a lactate–lipid–
macromolecule (LLM) complex would improve sensitivity in mild HIE by capturing broader pathology than lactate 
alone. 
 
Methods (include source of funding and ethical approval if required) 

We analysed ¹H-MRS data acquired at 3T at 24 and 48 hours after hypoxia ischaemia in 63 newborn piglets. 
Short TE (35 ms) and long TE (288 ms) single-voxel PRESS spectra were obtained from the thalamus and 
periventricular white matter. A composite short TE LLM signal at 1.3 ppm was evaluated and compared with the 
established long TE Lactate/total N-acetylaspartate (Lac/tNAA) peak area ratio (1). Associations with histological 
injury were assessed using TUNEL staining.                                                                                                
Funding: Medical Research Council (INSTINCT Study MR/T044586/1) 

Results 
Across all regions, time points and injury severities, short TE LLM complex/tNAA correlated with long TE 
Lac/tNAA (r = 0.727, P < 0.001). Both biomarkers were significantly associated with histological injury across the 
full severity spectrum (ρ = 0.612 and ρ = 0.540; both P < 0.001). In the mild injury subgroup, long TE Lac/tNAA 
exhibited limited dynamic range, with values clustered within a narrow range (median 0.218 [IQR 0.182-0.271]), 
and were not significantly associated with histological injury (ρ = 0.174, P = 0.288). In contrast, the short TE LLM 
complex/tNAA showed a broader distribution (median 1.646 [IQR 1.495-1.987]) and retained a significant 
association with histological injury in this mild injury subgroup (ρ = 0.358, P = 0.025). 

 
 
 
 
 
 
 
 
 
 
 

Conclusions  
In mild hypoxic ischaemic injury, at long TE, Lac/tNAA is often inaccurate due to low signal to noise levels. In 
contrast, short TE LLM complex/tNAA is more easily detectable and provides a more sensitive marker of mild 
injury. This composite measure shows potential to improve assessment of mild neonatal HIE in clinical settings. 
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Figure. Spectral decomposition of the short-TE lactate–lipid–macromolecule complex 

Representative short-echo-time (TE = 35 ms) ¹H-MRS spectrum showing spectral fitting of the lactate–lipid–macromolecule (LLM) 
complex at approximately 1.3 ppm. The measured spectrum, total model fit, baseline and individual contributing components (lactate, 
Lip13a, Lip13b, MM12, and MM14) are displayed. The LLM complex represents the combined signal arising from overlapping 
resonances in the 1.3 ppm region. 
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Introduction (include hypothesis) 
Moderate–severe HIE affects approximately 1–4 per 1,000 live births in high-income countries. Therapeutic 
hypothermia reduces death or major disability by 25%, but population-level data on long-term childhood health 
and neurodevelopmental outcomes in the therapeutic hypothermia era are lacking. We aimed to characterise 
childhood survival, neurodevelopmental impairment (NDI) and health outcomes to school age following 
moderate–severe HIE, hypothesising improvement over the therapeutic hypothermia era. 

Methods (include source of funding and ethical approval if required) 
A population cohort study linking the National Neonatal Research Database with national health and 
education records (CHERuB study). Infants ≥36 weeks' gestation and ≥1800g born in England 2008–2019 
with moderate–severe HIE treated with therapeutic hypothermia were identified alongside controls without 
brain injury. Overall linkage was 96%; median follow-up 8.5 years (IQR 5.8–11.3). The primary outcome was 
survival without NDI. Adjusted absolute risk differences (aaRDs) were estimated using multivariable logistic 
regression with marginal standardisation. Ethical approval: REC 19/LO/0540. Funded by NIHR209800. 

Results 
Among 7,036 infants with moderate–severe HIE and 74,781 controls, median arterial cord pH was 7.00 (IQR 
6.86–7.17), median cord base excess −9.8 mmol/L (IQR −15.4 to −4.5), median 5-minute Apgar score 4 (IQR 
2–6), and neonatal seizures occurred in 56.1% (n=3,900). Survival without NDI was 59.9% in the HIE group 
versus 88.9% in controls (aaRD −29.0%). Neurological conditions carried the greatest absolute burden (aaRD 
+15.0%), with cerebral palsy (aOR 55.0; aaRD +11.9%) and epilepsy (aOR 20.3; aaRD +9.2%) as principal 
contributors. One in five surviving children had at least one chronic condition (aaRD +15.7%), with markedly 
elevated relative risks for gastrostomy (aOR 45.5) and tracheostomy (aOR 29.6). Both mortality and NDI in 
survivors improved over the study period, with the aaRD of survival without NDI narrowing from −36.8% in 
2010/11 to −27.8% in 2016/17 (Figure 1). 

 
 
 
 
 
 
 
 
 
 
 

Conclusions 
Outcomes of children with moderate–severe HIE have improved markedly over time. However, a substantial 
proportion of survivors continue to have NDI or chronic health conditions. This study provides large, precise, 
contemporary population-level estimates to guide counselling and to better prepare families for the future. 
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Figure 1 Temporal trends in neurodevelopmental and survival outcomes following moderate-severe HIE 
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 Introduction (include hypothesis) 

Placental dysfunction underlies major causes of neonatal brain injury, including fetal growth restriction (FGR), preterm 
birth and hypoxic-ischaemic encephalopathy. Current methods of antenatal monitoring assess fetal responses rather 
than placental function, limiting early identification in-utero of at-risk fetuses. Direct assessment of placental 
oxygenation and metabolism could detect fetal compromise earlier. 

Methods (include source of funding and ethical approval if required) 
This was a prospective multicentre study of 191 high-risk pregnancies (FGR, diabetes, hypertensive disorders), 
recruited in the UK and India. A custom-made wearable multi-wavelength near-infrared spectroscopy (NIRS) device 
(FetalSenseM v2, developed with an SME outside academia) measured placental oxygenation (PltO2) and 
mitochondrial metabolism (cytochrome-c-oxidase, oxCCO), Wavelet analysis quantified the phase relationship between 
oxygen delivery (haemoglobin difference, HbD) and metabolism. Following feature selection and outlier exclusion, 
machine learning classifiers were trained. The ‘In Utero Near Miss’ criteria was used to classify outcomes, and included 
stillbirth, severe FGR, neonatal acidosis and neonatal encephalopathy1.  

Results 
Data from 171 pregnancies were analysed. After applying a placental sensitivity threshold from Monte Carlo modelling, 
mean PltO2 differed between sites (p=0.0025), although this was attenuated after multi-variate analysis with adjustment 
for maternal and anatomical factors. Higher PltO2 was observed in adverse outcomes in the UCLH cohort (p=0.0125), 
consistent with impaired materno-fetal gas exchange and intervillous oxygen accumulation. HbD-oxCCO semblance 
values were higher in adverse outcome groups at both sites, indicating increased haemodynamic-metabolic coupling 
consistent with reduced metabolic autoregulation, although differences did not reach statistical significance. Machine 
learning models demonstrated strong predictive performance within individual cohorts, achieving balanced accuracies 
of 0.87 (UCLH: XGBoost model) and 0.85 (AIIMS: logistic regression model). Both conventional and ML analysis 
revealed inter-population heterogeneity in placental function. Metabolic and haemodynamic-metabolic coupling features 
consistently ranked highly in all models.    
 
 
 
 
 
 

Conclusions 
Wearable placental NIRS monitoring in the antenatal period with machine learning analysis identifies placental 
dysfunction associated with adverse neonatal outcomes. This scalable approach can be used alongside current clinical 
monitoring tools and may enable earlier detection of fetal compromise and prevention of neonatal brain injury across 
diverse settings.  
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Introduction (include hypothesis) 

Preterm birth (PTB) is a leading cause of atypical brain development and cognitive impairment1, yet there are 
limited data on its impact on statutory educational assessments. The medical and social determinants of 
attainment in children born preterm are also poorly understood2, limiting opportunities to provide targeted 
support as these children grow up. We aimed to describe school readiness at 5 years and educational 
attainment at 6–7 years among children born very preterm, and identify the early-life, neonatal, and 
socioeconomic factors associated with attainment. 

Methods (include source of funding and ethical approval if required) 

15,857 children born at <32 weeks’ gestation in England (2008–2012) who received neonatal care were 
included. Linkage between the National Neonatal Research Database and National Pupil Database integrated 
neonatal clinical data with educational outcomes. Primary outcomes were school readiness at age 5 and 
attainment in reading, writing, mathematics, and science at ages 6–7. Logistic regression examined associations 
with neonatal, socioeconomic, maternal, and health factors. Funding:  UKRI MRC programme grant 
MR/X003434/1. Ethics: East Midlands-Leicester South Research Ethics Committee reference 21/EM/0130. 

Results 
Fifty-seven percent did not meet the school readiness level at 5 years; 51% did not meet expected attainment at 
ages 6-7 in writing, maths (48%), reading (42%), and science (36%). Children born at 23-24 weeks had two to 
three times higher odds of not meeting expected levels compared to those born at 31 weeks (age 5: adjusted 
odds ratio 2.86, 95% CI 2.19-3.73). Children born in the most deprived areas at birth had 1.7 to 2-fold the risk of 
under-attainment compared to those in the least deprived. In adjusted models, male sex and season of birth 
conferred increased risk, alongside several potentially mutable risks: smoking during pregnancy, exposure to 
ante- or postnatal corticosteroids, severe acquired neonatal brain injuries, co-morbidities of PTB, nutrition during 
neonatal care, and childhood deprivation (Figure 1). 

 

 

 
 
 
 
 
 
 
 
 
 
 

Conclusions 
PTB was associated with substantial and persistent educational under-attainment across early school years, 
compounded by socioeconomic deprivation at birth and at 5 years. Improving long-term outcomes will require 
reducing social inequalities, minimising co-morbidities of PTB, and addressing modifiable early-life factors.   
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Introduction (include hypothesis) 
Multiple long-term conditions (MLTC) among children have lifelong impacts on health, and lead to 
increased healthcare utilisation, yet are under-studied. Our novel analysis tests the hypothesis is that preterm 
birth is associated with MLTC in childhood. We aimed to estimate the prevalence of MLTC in the first five years 
of life for children born preterm, comparing with children born at term. 

Methods (include source of funding and ethical approval if required) 
Retrospective cohort study using Clinical Practice Research Datalink (CPRD) Aurum, with linkage to Hospital 
Episode Statistics (HES). CPRD approvals granted, funding from Academy of Medical Sciences (SGL032\1017). 
Descriptive statistics including unadjusted relative risk, and cumulative incidence plot. 
Population: Children born 2010 to 2018 in England surviving to register with general practitioner, in Aurum 
dataset, with complete follow-up until 5 years of age and HES linkage. 
Exposure: Gestational age at birth in completed weeks (from HES maternity), categorised: term (≥37), 
moderate/late preterm (32-36), very preterm (28-31), extreme preterm (<28). 
Outcome: MLTC: 2+ chronic conditions across different body systems, identified from HES hospital admission 
diagnoses using a validated ICD-10 code list (1) (excluding atrial septal defect and patent ductus arteriosus).  

Results 
There were 836,448 children included in our final cohort for analysis. 48.8% (n=408,198) of children were 
female. The largest ethnicity category was ‘White’ at 73.38% (n=613,797). 
Across the whole cohort 34,641/836,448 children (4.14%) had MLTC recorded before 5 years of age. 
19,633/583,894 (3.36%) children born at term had MLTC, compared to 3,189/41,439 (7.70%) born moderate/late 
preterm, 1,178/5,464 (21.56%) born very preterm, and 1,167/2,901 (40.23%) born extremely preterm. There 
were 202,750 (24.24%) children with missing data for gestational age at birth, 9,474 (4.67%) had MLTC. 
Cumulative incidence plot (Figure 1) demonstrated a higher onset of MLTC in the first year of life for those born 
preterm. Relative risk of MLTC increased with preterm birth to 11.96 (95%CI 11.42 to 12.53) for birth <28 weeks. 
 
 
 
 
 
 
 
 
 
 
 
 

Conclusions 
Preterm birth is associated with onset of MLTC in the first five years of life, with 4/10 children born <28 weeks 
developing MLTC, over 10 times greater risk than term-born children. Future work will describe healthcare usage 
in primary and secondary care to better understand the impact of MLTC in preterm-born children. 
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Figure 1 – cumulative incidence plot of first reported occurrence of multiple long-term conditions 
(MLTC) from birth to 5 years of age, by categories of gestational age at birth 
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Introduction (include hypothesis) 

Children and young adults born preterm display early risk factors for cardiovascular and metabolic disease. 
Evidence suggests that preterm children may be physically less active than their peers [1] which could 
influence body composition and compound later cardiometabolic risks. We aimed to test the hypothesis that 
preterm children spent less time in moderate and vigorous physical activity (MVPA) using wrist worn 
accelerometers over a seven-day period and correlate this with basic anthropometric measures and body 
composition measured using whole-body Magnetic Resonance Imaging (MRI). 

Methods (include source of funding and ethical approval if required) 

NHS REC (16/LO/1459) approval was obtained, and the study was funded by an MRC Clinical Research 
Training Fellowship. Children were recruited from a cohort of very preterm (n=218) and full-term (n=134) 
children who took part in one of five studies in infancy. All children had previously undergone a whole-body 
MRI at term corrected age or shortly after birth to assess adiposity and attended for repeat whole-body MRI 
and follow-up in childhood. Children were fitted with a wrist worn triaxial accelerometer (GENEActiv monitor, 
Activ Insights, Cambridge, United Kingdom) and asked to wear continually for seven days following their MRI. 
Data was extracted from the monitors as an integrated measure of acceleration corrected for gravity (ENMO; 
Euclidean norm minus one) [2] measured in milli-g (mg) and reported as daily and summary proportion of the 
time spent in ENMO from 0 up to 4000 milli-g for each subject. ENMO outputs were categorised into 
sedentary, moderate and vigorous physical activity levels using age appropriate cut points [3]. 

Results 
67 children (39 preterm) had a complete recording of physical activity data suitable for analysis. The 
characteristics of these children and unadjusted results are presented in table 1. On average preterm 
children spent 16 minutes fewer per day in MVPA compared to their term born peers when the analysis was 
adjusted for age, sex and IMD (95% CI -2.348, -30.382, P=0.023). The reduction in minutes in MVPA 
remained significant following exclusion of two preterm children with a diagnosis of cerebral palsy. Minutes 
per day of MVPA was also significantly associated with gestational age at birth (regression coefficient 0.07, 
P=0.01, [95% CI 0.02, 0.12]). Across the whole cohort of children studied fewer than half (43%) met the 
current Department of Health guidance for 60 minutes of daily MVPA and there was no difference in the 
proportion of preterm and term children meeting this target. There was no association between daily time in 
MVPA and BMI, fat-free mass index (kg/m3) and adjusted total body adiposity measured using MRI. 
 
 
 
 
 
 
 
 
 
 
 

Conclusions 
Preterm children appear to spend less time in MVPA per day although interpretation of these results is limited 
by a small sample size. However reduced MVPA may confound later cardiometabolic disease risk in the ex-
preterm population. Further work should focus on directly measured physical activity trends in larger preterm 
cohorts in childhood and adolescence given practical ease and acceptability of wrist worn accelerometers. 
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Table 1: Characteristics of the children who underwent measurement of directly measured physical activity 
and results; presented at mean (SD).  
 

†Total adipose tissue adjusted for length. IMD = Index Multiple Deprivation, EHCP = Educational, health and care plan, ADHD = 
Attention deficit hyperactive disorder, ENMO = Euclidean norm minus one, MVPA = Moderate vigorous physical activity.  
 
 

 

 

 Preterm children [n=39] Term children [n=28] 
% Male sex [n] 61.5 [24] 42.9 [12] 
% Female [n] 38.5 [15] 57.1 [16] 

Gestational age, weeks 28.9 (2.3) 40.1 (1.1) 
BW, g 1220 (305) 3603 (492) 

Age at measurement, years 9.5 (0.9) 10.0 (1.0) 
Weight, kg 31.8 (6.0) 37.3 (9.2) 
Height, cm 137.7 (7.0) 143.4 (7.9) 
BMI, kg/m2 16.7 (2.2) 18.0 (3.2) 

Fat-free mass index (kg/m3) 9.7 (3.5) 11.1 (1.5) 
Adjusted total whole-body adiposity† 1.7 (1.0) 2.2 (1.1) 

% per IMD quintile [n] 
1st (most deprived) 
5th (least deprived) 

10.3 [4] 
30.8 [12] 

0.0 [0] 
28.6 [8] 

% Cerebral palsy [n] 5.1 [2] 0.0 [0] 
% Mainstream school [n] 100 [39] 100 [28] 

% with EHCP at school [n] 15.4 [6] 10.7 [3] 
% ADHD [n] 5.2 [2] 3.6 [1] 

Mean ENMO over entire recording 
period (mg) 43.8 (13.0) 49.5 (18.2) 

Mean minutes MVPA/day 59.1 (24.5) 70.6 (34.8) 
Mean minutes MVPA/day by sex 

Boys 
Girls  

65.4 (27.3) 
49.1 (15.3) 

88.7 (37.5) 
57.0 (26.2) 

% [n] children taking part in at least 
60 minutes MVPA/day 41 [16] 46 [13] 
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Introduction (include hypothesis) 
Theory of Mind (ToM), the ability to reason about others’ mental states (e.g., beliefs, desires, emotions), is a key 
social cognitive skill. Behavioural studies suggest atypical ToM development following preterm birth1,2. However, 
behavioural ToM tasks require other cognitive capacities, such as language, that are also impacted by preterm 
birth3. Understanding whether differences in ToM behaviour reflect ToM neural functional network dysfunction, 
or not is needed for designing cognitive training interventions. Functional magnetic resonance imaging (fMRI) 
studies can provide a lens into this question: if preterm birth has a domain-specific effect on ToM development, 
then children born preterm should show differences in brain regions reliably recruited for ToM (“ToM network” 4). 

Methods (include source of funding and ethical approval if required) 
We tested for differences in ToM development, behaviourally and at functional network level, as a function of 
gestational age (GA) in 5-year-old children (mean: 5.2 years; n=52 born preterm, GA: 24-31.9 weeks; n=58 born 
at term, GA: 36.4-42.1 weeks). Children completed an fMRI scan while watching the short, animated movie 
“Partly Cloudy” 5 and afterwards a behavioural ToM task that involved answering questions about characters’ 
mental states6. The study protocol was approved by the National Research Ethics Service, South East Scotland 
REC (16/SS/0154) and the NHS R&D (2016/0255). Funding: MRC programme grant PRENCOG 
MR/X003434/1. 

Results 
Behaviourally, at age 5 years term-born children performed better than those born preterm on the ToM task 
(effect of GA: β=0.07, t=4.28, p=4.08e-05; controlling for language). In an additional analysis simultaneously 
testing for effects of GA, language, response type, and ToM concept difficulty (easy vs false belief vs hard), we 
observed no main effect of GA, but main effects of language and response format on performance, and a 
significant GA-by-response type interaction (β= 0.27, z= 3.97, p= 7.25e-0.5) such that children born earliest 
provided fewer correct answers on open ended questions. Using fMRI, responses in the ToM network were 
similar across both groups, and there was no effect of GA on the extent to which ToM network responses were 
adult-like (p= 0.226) or on the ToM network response magnitude to two of three a priori selected movie scenes 
(ps>0.05). Both groups’ ToM networks were functionally distinct from a control network recruited to reason about 
bodily sensations (the “Pain Matrix” 7; preterm: t=8.53, p<0.001; term: t=13.01, p<0.001). Inter-subject 
correlation analyses indicated higher heterogeneity within the preterm group relative to the term group (within 
preterm vs across preterm-term: t(29)=-3.84, p=0.001).  

Conclusions 
At 5 years, children who were born preterm show lower behavioural ToM performance than term-born 
comparators, but this is not explained by differences in ToM network functional responses. Receptive language 
rather than GA was the strongest predictor of behavioural performance. Interventions to support social 
behaviour among preterm-born children are therefore likely to require supporting other cognitive capacities, 
including language.   
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