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Midbrain Gene Therapy for AADC Deficiency
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Objective: Aromatic L-amino acid decarboxylase (AADC) deficiency is a neurodevelopmental disorder characterized by congenital
deficiency of dopamine and serotonin. It presents in infancy with hypotonia, hypokinesia, oculogyric crises (OGC), dystonia,
autonomic dysfunction, and global developmental delay. Here we describe interim findings from a Phase 1/2 dose escalation trial
to evaluate the tolerability of MR-guided delivery of adeno-associated virus serotype 2 (AAV2)-hAADC to the bilateral midbrain in
children and young adults with AADC deficiency.

Methods: Twenty-eight individuals (15 female, 13 male; median age 8.0 years, range 4-27 years) received AAV2-AADC (dose 4.2
x 1011-1.5 x 1012 vector genomes(vg)) delivered in a single infusion of up to 300 microliters per hemisphere, targeting the
substantia nigra pars compacta and ventral tegmental area. Changes in symptoms and motor function were assessed by
caregiver log, neurologic examination and systematic review of home videos for attainment of motor milestones. Changes in
dopamine metabolism were assessed by analysis of CSF homovanillic acid (HVA).

Results: Results were analyzed for 17 subjects who were followed for at least 12 months (range: 12-45 months). OGC improved
in all subjects and resolved completely in 14/17 (82%) after gene delivery. All subjects had severe motor function impairment at
baseline, with inability to sit without support. Motor function improvement was observed across the age spectrum. By 12 months
post-surgery, head control was attained by 16/17 (94%) of subjects, and independent sitting by 80% (4/5) under age 7 years and
42% (5/12) age 7 years or older at time of surgery. Two subjects (baseline ages 4.8, 4.9 years) walked independently by 24-36
months. All subjects experienced improvements in mood, sleep, and feeding tolerance. CSF HVA increased from <20% of the
lower limit of normal at baseline, to 24-100% at 6-12 months post-gene transfer (median increase 87 nmol/L, range 30-190),
consistent with increased brain dopamine synthesis. All subjects tolerated the surgical procedure well. Post-treatment dyskinesia
was experienced by all subjects, peaking between 6 and 12 weeks after surgery and improving over 6-12 months.

Conclusions: Midbrain AAV2-AADC gene delivery has now been performed in a total of 35 individuals. The procedure is safe and
produces consistent and sustained improvements for up to 5 years in oculogyric crises, mood, sleep, and motor function in
patients with AADC deficiency.

Keywords:
gene therapy, neurotransmitter disease, parkinsonism
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N-acetyl-L-leucine Improves Symptoms and Functioning in Niemann-Pick disease type C (NPC) and GM2
Gangliosidosis (Tay-Sachs & Sandhoff): Results from Two Parallel, Multi-National, Rater-Blinded Clinical Trials
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Objective: Niemann-Pick disease type C (NPC) and GM2 Gangliosidoses (Tay-Sachs and Sandhoff diseases) are rare,
neurogenerative, lysosomal storage disorders with no or limited available treatments. The modified aminoacid N-acetyl-leucine
has been associated with positive symptomatic and neuroprotective effects in animal and cellular models of NPC and GM2
gangliosidosis, as well as in observational case series.

The presented clinical trials aimed to investigate the safety and efficacy of N-acetyl-L-leucine (NALL) in the symptoms of patients
with GM2 gangliosidosis or NPC from 6 years of age.

Methods: We conducted two multicenter Phase Ilb studies (IB1001-201 and IB1001-202). Patients with a genetically confirmed
diagnosis of NPC or GM2 gangliosidosis were evaluated before treatment initiation, after 6 weeks of treatment with oral NALL
(IB-1001, 4 g/day in patients older than 13 years, weight-adjusted dosing for patients 6-12 years), as well as after a wash-out
period of 6 weeks after treatment. We assessed changes on the Clinical Impression of Change in Severity (CI-CS) scale by blinded
raters, who compared randomized pairs of videos from each patient, while they were performing a predetermined ataxia
screening test. The tests were either the 8-Meter Walk Test (8MWT) or the 9-Hole Peg Test (9HPT). SCAFI and SARA scores, as well
as quality of life measurement scales, were also assessed.

Results: 33 NPC subjects aged 7 to 64 years, and 30 GM2 subjects aged 6 to 55 were recruited, respectively. NPC patients
showed a statistically significant improvement in CI-CS (p=0.029), in SARA (p<0.001) as well as the three SCAFI dimensions (9HPT
p=0.084, BMWT p=0.065, PATA p=0.076). Patients with GM2 gangliosidosis showed a statistically significant improvement in
CI-CS (p=0.044), in SARA (p<0.001), as well as in the PATA test (PATA p<0.001). We did not detect any clinically significant side
effects.

Conclusions: NALL rapidly improved symptoms, functioning and quality of life in 6-weeks in patients with NPC and GM2
gangliosidosis. The effect was reversed after a 6-week, wash-out period. High consistency and statistical significance between the
primary and secondary endpoints demonstrate a clinically meaningful improvement with NALL. NALL was well-tolerated, and no
drug-related serious adverse events were reported, demonstrating a favourable risk/benefit profile.

Keywords:
NPC, GM2 gangliosidosis, Tay-Sachs, Sandhoff, ataxia, acetyl-leucine, NALL
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Objective: In the third year of the COVID-19 pandemic, mortality rates decreased, but the risk of neuropsychiatric disorders
remained the same. The prevalence of COVID-19-associated neuropsychiatric impairments, including movement disorders, was
estimated to be 3.8% of pediatric cases. Additionally, a rising incidence of functional movement disorders during the COVID-19
pandemic was recently compared to the "Charcot's Era at the Salpétriere". We now aim to provide information on pediatric
COVID-19-associated nonfunctional de novo movement disorders beyond epidemiological data.

Methods: In this study, we first report on a 10-year-old girl with striking hemichorea after SARS-CoV-2 infection. We performed
immunostainings on unfixed murine brain with patient CSF to identify anti-neuronal/-glial antibodies. We further performed a
scoping review in MEDLINE.

Results: We identified intrathecal autoantibodies in the patient's CSF binding unknown antigens in murine basal ganglia. The
child received immunosuppressive therapy and recovered completely. In a scoping review, we identified further 32 children with
de novo movement disorders after COVID-19. Whereas in a minority of cases, movement disorders were a symptom of known
clinical entities (e.g. ADEM or Sydenham's chorea), in most children, the etiology was suspected to be of autoimmune origin
without further assigned diagnosis. Two neurologic systems seemed to be targets of autoimmunity: (i) the cerebellum and (ii) the
basal ganglia. (i) Children with COVID-19-ataxia (79 %) presented with different characteristics (older age, less favorable outcome)
compared to the well-known condition of postinfectious acute cerebellar ataxia/cerebellitis. (ii) Hyperkinetic movement disorders
(21 %) were choreiform in most cases. Besides 14 % of spontaneous recovery, immunosuppressive therapy was necessary in most
children (79 %). 57 % of patients fully recovered after therapy and in approximately one third a partial recovery was described.

Conclusions: Infection with SARS-CoV-2 can trigger de novo movement disorders in children and adolescents, likely through
post-viral humoral autoimmunity. Most children presented with signs of COVID-19-ataxia and fewer with -chorea. Our data suggest
that patients benefit from immunosuppression, especially steroids. Despite treatment, one third of patients recovered only
partially, which makes up an increasing cohort with neurological sequelae to be dealt with in the future.

Keywords:
movement disorder, COVID-19, SARS-CoV-2, ataxia, chorea
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Plasma Neurofilament Light Chain Levels Are A Potential Biomarker In AP-4-Associated Hereditary Spastic
Paraplegia And Differentially Elevated Across Phenotypic Clusters
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Objective: To examine neurofilament light (NfL) and glial fibrillary acidic protein (GFAP) as potential plasma biomarkers in
patients with AP4-associated hereditary spastic paraplegia (AP4-HSP) and to investigate whether these were correlated with
disease severity.

Methods: Plasma neurofilament light (pNfL) and glial fibrillary acidic protein (0GFAP) were measured in plasma samples of 46
patients and 46 age- and sex-matched controls using ultra-sensitive Simoa assays. Patients were systematically assessed using
the AP-4-HSP natural history study questionnaire, the Spastic Paraplegia Rating Scale (SPRS) and the SPATAX Disability score
(SPATAX). Classification performance based on pNfL was assessed through receiver operator characteristics (ROC) analysis and
area under the curve (AUC) calculation. Spearman's rank correlation coefficient and multivariate linear regression analyses
adjusting for age and sex were used to evaluate association between pNfL and functional scores or dichotomous clinical findings.
Unsupervised clustering based on clinical data was performed using Gower's distance and the partitioning around medoids (PAM)
algorithm.

Results: While pGFAP levels did not significantly differ in patients and controls (p = 0.55), pNfL was significantly increased in
patients and showed promising performance as a disease marker, allowing to differentiate between patients and controls (p =
3.0e-10, AUC = 0.87). No correlation with established scores for disease severity and functioning were observed, however, pNfL
levels were significantly associated with three clinical findings (‘unsupported walking not achieved' [p = 0.009], 'generalized-onset
seizures' [p = 0.024] and 'history of status epilepticus' [p = 0.036]). Phenotypic cluster analysis revealed a patient subgroup with
severe generalized-onset seizures and neurodevelopmental stagnation, who had significantly higher pNfL levels compared to
other patients (p = 2.5e-6).

Conclusions: The present study identifies pNfL as a promising potential biomarker for patients with AP4-HSP, thereby providing
the basis for future longitudinal studies and increasing clinical trial readiness. The study also highlights the importance of
comprehensive phenotyping for the evaluation of biomarker-symptom associations, in particular for disorders with marked
phenotypic pleiotropy, such as hereditary spastic paraplegia.

Keywords:
hereditary spastic paraplegia, AP-4, biomarker, neurofilament light, plasma, phenotypic clustering
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Eladocagene exuparvovec gene therapy improves motor development in patients with aromatic L-amino acid
decarboxylase deficiency
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Objective: Aromatic L-amino acid decarboxylase (AADC) deficiency is caused by mutations in the dopa decarboxylase gene
leading to reduced AADC enzyme activity; it is characterized by motor impairments and inability to attain developmental
milestones. Eladocagene exuparvovec is a recombinant adeno-associated viral vector serotype 2 carrying the coding sequence for
human AADC deficiency. Its efficacy was investigated in 3 studies (AADC-CU/16.01 [n=8], AADC-010 [n=10], and AADC-011
[n=12]) in patients aged 18-102 months.

Methods: Eladocagene exuparvovec was infused bilaterally in the putamina of 30 children with AADC deficiency. Data were
extracted on July 15, 2022. Patients were followed for up to 132 months and assessed for motor milestone attainment using the
Peabody Developmental Motor Scale, 2nd edition (PDMS-2). Specific motor skill items of the PDMS-2 were used to assess key
motor milestones including head control (partial or full), sitting (supported or independently), standing (with/away from support;),
and walking (with/without assistance; up stairs; taped line). Motor milestones and development were measured every 3 months
for 1 year following gene therapy, then every 6 months for up to 5 years and yearly after 5 years.

Results: At baseline, no patients had mastered head control or more advanced milestones. At year 1 of follow-up, patients were
gaining the following skills (n): partial head control (26), full head control (15), sitting unassisted (7), and supported standing (2).
Progression of development was noted at years 5 and 10. By year 5 of follow-up, more advanced milestones were developing (n):
full head control (24), sitting unassisted (21), assisted walking (5), walking to toy (4), or walking up stairs (3). These abilities were
maintained for as long as 11 years after gene therapy.

Conclusions: The data indicate that eladocagene exuparvovec can provide a durable, positive impact on motor development in
patients with AADC deficiency.

Keywords:
Rare disease, AADC deficiency, movement disorder
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SGCE-Myoclonus dystonia diagnostic criteria: the pediatric gap in a childhood onset condition
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Objective: Objectives: Myoclonus dystonia (MD) is a childhood onset movement disorder mostly caused by a genetic defect in
SGCE. Current diagnostic criteria are established according to clinical data of adult SGCE-MD patients. As a result, these criteria
are difficult to apply in early stages of the disease. The aim of this study is to propose diagnostic criteria for SGCE-MD suitable also
for children.

Methods: Methods: A cross sectional study in a large SGCE-MD pediatric cohort of forty-eight patients (15.2+12 years) with
childhood-onset (2.8+1.8 years) to investigate the presence of current diagnostic criteria.

Results: Results: Four main clinical signs were identified in this study in most of the patients: Action myoclonus in upper limbs or
neck 70% (27/41 patients), action specific dystonia during gait 67% (20/30 patients) or during writing 83% (35/42 patients),
normal neurodevelopment 94% (45/48) and onset of symptoms in the first decade 100% (48/48). A positive family history was
present in more than a half of the patients 66% (32/48 patients). No other motor disturbances in addition to myoclonus and/or
dystonia were observed and no brain lesions on MRI related to clinical symptoms were identified in any patient (48/48). In the
whole group, 22 patient accomplished 5/5 criteria, 19 patients only 4/5 and 5 patients 3/5.

Conclusions: Conclusions: According to our results, we propose the following signs to suspect a SGCE-MD with a high probability:
(1) Action myoclonus in upper limbs or neck; (2) Action specific dystonia when walking, running or writing; (3) Normal
neurodevelopment; (4) Onset of symptoms in the first decade; (5) A positive family history. Exclusion criteria proposed are: (1)
Other motor disturbances in addition to myoclonus and/or dystonia were observed; (2) Lesions related to clinical symptoms in
brain MRI were identified in any patient. Other criteria proposed in adulthood, like alcohol responsiveness or spontaneous
remission of limb dystonia during adolescence, should not be applied to children. A limitation of this study is the lack of data of
psychiatric signs, which are known to be highly comorbid signs in this disease. According to proposed criteria, fulfilling all these
signs has only 48% (22/46) of sensitivity. Sensitivity rises at 89% (41/46) if at least four out of five criteria are identified. The rest
of the patients fulfilled at least three out of five clinical criteria. Future studies in a SGCE mutation-negative MD group are needed
to evaluate specificity.

Keywords:
Myoclonus-dystonia; diagnosis; action dystonia; childhood-onset dystonia
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Genetic variants in the patients with developmental and/or epileptic encephalopathy with spike-and-wave
activation in sleep
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Objective: Developmental epileptic encephalopathy with spike-and-wave activation in sleep (DEE-SWAS) and epileptic
encephalopathy with spike-and-wave activation in sleep (EE-SWAS) are characterized by cognitive, language, behavioral, and
motor regression. The duration and etiology are the most important predictors of cognitive outcome. Genetic etiology detection
vary between 6-23% in DEE/EE-SWAS cohorts and highly heterogeneous; microdeletion/duplication syndromes and single gene
defects- most commonly GRIN2A followed by potassium channel defects. Hence we aimed to share our patients' known and newly
diagnosed genetic variations.

Methods: Genomic DNA was isolated from peripheral blood using the QlAamp DNA Blood Mini QIAcube Kit (Qiagen, Hilden,
Germany) as per the manufacturer's instructions. All coding regions in the human genome were sequenced to 150 bp at both ends
(pair-end) on the Illumina NovaSeq Platform using the Agilent SureSelect V5 kit (Agilent, Santa Clara, CA, USA). The raw data
analyzed with the Qiagen Clinical Insight data analysis platform. Variant classification was done according to the guidelines of the
American College of Medical Genetics and Genomics.

Results: This retrospective study included 28 patients (18 boys, 10 girls) aged between 5.8-16.5 with a mean of 11 years. The
age of onset of epilepsy ranged from 8 months to 8 years (mean:4.9 years). Clinically absence, focal tonic or clonic, generalized
tonic clonic, hypomotor,atonic and non convulsive status were seen in decreasing order. Spike wave index was >85% except two
patients. Dysmorphic findings, autism spectrum disorder were accompanied in four patients and attension deficit hyperactivity
disorder in three. In this cohort, genetic alterations were found in 7 of 28 cases (25%). Eight different variants were detected in 7
genes (SCN8A, ADGRV1, SCN1A, DLG4, SLC12A5, GRIN2A, TET3). Two of these variants were pathogenic, 4 were likely pathogenic
and 2 were variants of uncertain significance (VUS). 37.5% of the variations (ADGRV1, DLG4, SLC12A5) were novel.

Conclusions: Pathogenic/likely pathogenic variations were detected in DLG4, TET3, SLC12A5 and SCN8A genes that were not
previously reported. Half of the novel genetic defects detected in this study are related to ion channels/transporters, which are
well known to be associated with the epilepsy phenotype. In this study, the relationship of SCN8A, DLG4, SLC12A5 and TET3
genes with DEE/EE-SWAS was revealed for the first time.

Keywords:
epileptic encephalopathy with spike-and-wave activation in sleep, DLG4,GRIN2A, SCN8A, SLC12A5, TET3
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Challenges in conducting an academic international European multicentre trial: What we can learn from the RESCUE
ESES trial

List of authors:
Bart van den Munckhof*!, Marleen van Arnhem?, Alexis Arzimanoglou3, Emilio Perucca®, Heleen van Teeselingz, Frans Leijtenz,
Kees Braun?, FIoorJansen2

! Erasmus University Medical Centre Rotterdam, Rotterdam

2 University Medical Center Utrecht, Utrecht

3 UNIVERSITY HOSPITALS OF LYON, PEDIATRIC EPILEPSY, Lyon

4 Department of Medicine, University of Melbourne, Department of Neuroscience, Monash University, Melbourne, Melbourne

Objective: Randomised controlled trials (RCTs) are the "gold-standard" for safety and effectiveness assessments and
international trials have the theoretical potential of enrolment of many patients within a relatively short period. RCTs in rare
diseases are particularly challenging. Epileptic encephalopathy with spike wave activation in sleep (EE-SWAS) is a rare childhood
epilepsy syndrome which can lead to devastating developmental deficits if untreated. Evidence on the most effective treatment in
EE-SWAS is lacking and a group of European experts designed a multicentre trial to reflect existing medical practices. We present
the challenges conducting an academic pragmatic international multicentre trial.

Methods: A European multicentre randomised controlled trial in children with EE-SWAS (RESCUE ESES) was performed between
2013 and 2022 and aimed to compare the effects of treatment with either corticosteroids or clobazam in 130 children with
EE-SWAS aged 2 to 12 years.

Results: Trial initiation was delayed at many sites by the need to address heterogeneous procedures and requests by ethical
committees and competent authorities working under different regulations and cultural conditions. Approval of the study protocol
and documents, and the clinical trial agreements between the sponsor and the participating centres, was very time consuming.
Although for routine clinical care both study drugs are readily available, these drugs had to be imported and labelled specifically
for the trial at several study sites. Initially, principal investigators of 21 centres intended to participate. Complying with regulatory
requirements sometimes proved to be practically unfeasible and 5 sites were never initiated. Although pre-trial feasibility survey
results suggested that more than sufficient patients would meet inclusion criteria, actual recruitment was hampered for many
reasons, including parental or doctor's treatment preferences. Eventually only seven sites enrolled patients. Despite repeatedly
extending the study, enrolment was stopped prematurely for feasibility reasons after inclusion of only 45 patients.

Conclusions: Investigator-driven RCTs in rare diseases are highly challenging. The lessons learned in this trial are of importance
to all centres taking part in international multicentre studies. We strongly advocate to simplify and harmonise regulations, and
centralise regulatory assessment of investigator-driven trials. This would encourage much needed comparative effectiveness
research in rare diseases.

Keywords:
RCT, international, European, trial, EE-SWAS, ESES, treatment, methodology

Page 14/806



15th European Paediatric Neurology Society Congress
Abstract no.: EPNS23-2255

EPNS23-2255 Oral
Epilepsy: Medical & Surgical Treatment

30 years experience of stiripentol shows efficacy and safety in Dravet patients under 2 years of age
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Objective: To evaluate the efficacy and safety of stiripentol (STP) when initiated below 2 years of age in patients with Dravet
syndrome (DS), based on a real world experience of 30 years (y) in France.

Methods: Four cohorts French databases were retrospectively included: French Reference center for Rare Epilepsies cohorts
(CREER-1 1991-2004 and CREER-2 2005-2021), STP temporary authorization for use (TAU) (2003-2007), and STP post-marketing
survey (PMS) (2007-2012). We extracted the data on tonic-clonic seizures (TCS) frequency and duration (available in CREER-1 and
CREER-2), adverse events (AE) and antiseizure medications at three steps: before STP initiation (3 month-baseline), at short-term
(< 6 months on STP) and long-term (last visit on STP before 7y).

Results: Overall population comprised 131 patients. Stiripentol was initiated at a median (med) age of 13m, at a dose ranging
from 35mg/kg/day to 74mg/kg/day (med=50mg/kg/day), in adjunction to valproate (med=24mg/kg/day) and clobazam
(med=0.5mg/kg/day) in 93% of cases. At short-term (med age=16m) TCS frequency had significantly decreased (p< 0.01), both
for prolonged TCS (5-30min) and status epilepticus ( >30min), with respectively 55%;61% responders and 39%;55% seizure free.
At long-term (med age=41m) long-lasting TCS continued to decline (p=0.03 vs short-term, down to 67%;71% responders and
62%;67% seizure free). Hospitalizations dropped from 91% to 43% and 12% at short- and long-term. Stiripentol did not avoid the
natural emergence of short TCS (<5min) at long-term; additional therapies (mostly topiramate) did not stop them neither. Three
patients (2%) died from SUDEP. Three patients discontinued stiripentol for adverse events (AE) while 55% reported at least one
AE, mostly loss of appetite/weight (21%), sleep disorders (11%), somnolence (11%), agitation/irritability (7%), and hypotonia (5%).
Respectively 5 and 4 patients had asymptomatic neutropenia and thrombopenia. Noteworthy, stiripentol use significantly
improved since the 2000s (CREER-2 vs CREER-1): earlier initiation, lower stiripentol doses, better safety with maintained
efficiency.

Conclusions: Initiating stiripentol in infants with DS is safe and beneficial, avoiding recurrent status epilepticus, long-lasting
seizures and hospitalizations in the first years where these events are highly frequent with a negative impact on patients, families
and health economy.
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Diagnostic and prognostic significance of serum interleukins in Electrical Status Epilepticus in Sleep (ESES)
syndrome

List of authors:
Prashant Jauhari**, Prabhjot Kaur?, Ankit Kumar Meena?, Gautam Kamila®, Sheffali Gulati!, Ashish Upadhyay3

L Al India Institute of Medical Sciences, New Delhi, India, Child Neurology Division, Department of Pediatrics, AlIMS, Delhi
2 All India Institute of Medica Sciences, New Delhi
3 All India Institute of Medical Sciences, Delhi India, Delhi

Objective: To study serum interleukin-6(IL-6), interleukin-8(IL-8) and interleukin-10(IL-10) levels in Electrical status epilepticus in
sleep (ESES)syndrome, drug refractory epilepsy (DRE) and well controlled epilepsy (WCE). To analyze the prognostic ability of
interleukins in ESES.

Methods: Children (2-12 years) with immunotherapy naive ESES (spike-wave index(SWI) in sleep more than 50%) were enrolled.
Age matched children with DRE (resistant to two antiseizure drugs with preserved cognition and behavior) and WCE (seizure free
for >1 year with preserved cognition & behavior). Participants with recent febrile illness (within one week of enrollment were
excluded. Valid psychometric tools were used to asses cognition and behavior. Serum 11-6, 1I-8 and IL-10 levels were compared
between the groups using Kruskal Wallis test; multiple comparison were performed by Dunn's test with Bonferroni correction.
Children with ESES were initiated on immunotherapy with five-day intravenous methylprednisolone pulse followed by oral steroids
2mg/kg for 6 weeks and tapering over next 6 weeks. Outcome in ESES group was assessed six-months post therapy in form of
change in seizure frequency, SQ/IQ and behavioral scores. Electroclinical responders were defined as seizure reduction by 50%
(when active seizures present) with mean change in SQ by 5 points with improvement in atleast one domain of childhood behavior
checklist by 5 points alongwith a 25% reduction in SWI on sleep EEG. Mean change in serum Interleukin levels one month from
baseline was compared between responders and non responders.

Results: Twenty children with ESES, 18 with DRE and 18 with WCE were enrolled. Age and distribution of structural and non
structural etiology was evenly distributed across groups. Serum IL-6(pg/ml){(ESES: 3.775(IQR 2.205, 11.28); DRE: 3.01 (IQR 2.04,
4.56); WCE: 1.655 (IQR 1.27, 2.29), p=0.0065} and IL-8(pg/ml) {(ESES: 103.2(IQR 34.01, 200.82); DRE: 19.595(IQR 16.54, 39.7);
WCE: 18.97 (IQR 16.54, 21.91) p =0.0002} was significantly different between the three groups. In ESES group 12/20(60%)
showed electroclinical response to steroids. Responders had a significant reduction in IL6 levels(pg/ml){4.045(IQR 2.605, 18.96) to
1.13 (IQR 054, 1.74)} compared to non responders {3.12 (IQR 1.655, 5.27) to 4.37 (IQR 2.83, 9.855)} (p =0.0069).

Conclusions: Proinflammatory cytokines (IL-6 and IL-8) are significantly elevated in ESES compared to DRE and WCE. Serum IL-6
reduces significantly in children responding to steroid therapy.
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Effect of ganaxolone on behaviours in children with the CDKL5 Deficiency Disorder
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Objective: CDKL5 deficiency disorder (CDD) is a rare developmental epileptic encephalopathy. A phase 3 randomized,
placebo-controlled trial found that ganaxolone, a neuroactive steroid recently approved by FDA for the treatment of seizures
associated with CDD, significantly reduced major motor seizure frequency (MMSF) in children with CDD. This post-hoc analysis
explored whether ganaxolone was associated with improved behaviours.

Methods: Children (2-19 years) with genetically confirmed CDD and >=16 major motor seizures per month were enrolled.
Ganaxolone or placebo was administered TID over a 17-week period. Behaviour was measured with the Anxiety, Depression and
Mood Scale (ADAMS) in five domains: Manic/Hyperactive Behaviour, Depressed Mood, Social Avoidance, General Anxiety, and
Compulsive Behaviour (decreased scores indicate improvement). Scores were compared using ANCOVA, adjusted for age, sex,
number of anti-seizure medications, baseline 28-day MMSF, and baseline developmental skills and behaviour scores.

Results: 101 children with CDD (39 clinical sites, 8 countries) were randomized. Median (IQR) age was 6 (3-10) years, 79.2% were
female, and 50 received ganaxolone. After 17 weeks of treatment, Manic/Hyperactive scores were on average 1.27 points (95%Cl
-2.38,-0.16, p=0.025) lower for children in the ganaxolone group than in the placebo group. Post-treatment Compulsive Behaviour
scores were 0.58 points (95%Cl -1.14,-0.01, p=0.046) lower in the ganaxolone group. Depressed Mood, Social Avoidance and
General Anxiety scores were similar between the two groups.

Conclusions: Non-seizure outcomes can contribute to the success of anti-seizure interventions. Along with better seizure control,
children who received ganaxolone had improved behavioural scores in select domains compared to those receiving placebo.
Funding: This work was supported by Marinus Pharmaceuticals, Inc.; editorial support provided by Orion.
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Objective: Epileptic encephalopathy with spike wave activation in sleep (EE-SWAS) is associated with acquired cognitive and
behavioural deficits. Based on mostly small and retrospective studies, corticosteroids and clobazam are considered the most
effective pharmacological treatments to improve neurodevelopmental outcome. This European multicentre randomised controlled
trial aimed to compare cognitive outcome 6 months after starting treatment with either corticosteroids or clobazam.

Methods: Patients were eligible if they were 2-12 years, were diagnosed with EE-SWAS within 6 months prior to inclusion and had
not been treated with clobazam or corticosteroids. After informed consent they were randomly allocated to treatment with oral
clobazam (range 0.5-1.2 mg/kg/day) or corticosteroids (either 1-2mg/kg/day orally or 20mg/kg/day intravenously for 3 days every
4 weeks). Primary outcomes were 1) responder rate (improvement of > 11.25 IQ points, i.e. 75% of SD), 2) change in total IQ and
3) change in cognitive sum score (Z-score based on tests covering 6 cognitive domains) after 6 months of treatment. Secondary
outcomes were the sleep induced epileptic activity index (SWI) on EEG, the incidence of seizures and safety. Data is analysed by
the intention-to-treat principle. Based on power calculation we aimed to include 130 patients.

Results: Between 2012 and 2022, only 45 patients could be included (22 in corticosteroid and 23 in clobazam arm) and the trial
was terminated prematurely for feasibility reasons. 6 months after inclusion, responder rate was 5/22 in the corticosteroid group
versus none of those who started with clobazam (p=0.024, Barnard's unconditional test). Mean delta total IQ was higher in the
corticosteroid group (mean difference 5.6, Cl 0.3 - 10.8, p=0.039). The difference in mean cognitive sum score was 0.24 (Cl 0.04 -
0.51 p=0.092). SWI did not significantly differ (p=0.715), neither did the incidence of seizures (36.4% vs. 42.9% resp., p=0.760).
Adverse events occurred in a similar proportion of patients in both groups (63.6% vs. 69.6% resp., p=0.758).

Conclusions: Although the number of children included did not meet the predefined minimum, comparing the two treatments in
45 eligible patient suggested that responder rate and increase in 1Q was significantly higher in the group that started on
corticosteroids. The clinical relevance of this effect is not certain, but suggests that early initiation of steroid treatment is
beneficial.
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Objective: Inception of Next-generation sequencing (NGS) as a clinical diagnostic test has revolutionized the approach of
pediatric neuro-genetic disorders, creating unprecedented opportunities to integrate genomic data into the clinical diagnosis and
management. This study aims to elucidate the impact of genetic testing and to investigate the diagnostic utility of NGS in
neurology.

Methods: This is a dual-center prospective observational study done across 5 years (Jan 2018 - Dec 2022)from two tertiary-care
centers in India. Patient attributes were set out on Microsoft Excel 2016(v16.0). 3400 patients were observed to have a strong
genetic etiology from a total of 31332 children under 18 years who underwent treatment from neurology out-patient and
in-patient services . Among these only 212 patients could afford an NGS based testing. On the basis of their predominant clinical
presentations, cases were assorted into seven phenotypes (Neuro-developmental , ASD/ADHD , Epilepsy,
Neuro-degenerative/regression, Neuromuscular ,Movement disorder and mixed/other)and the genomic variants were tabulated
accordingly.

Results: Predominant developmental delay and epilepsy phenotypes together accounted for 72 % of all cases. Mean age at
testing was 3.6 years with male preponderance (2.2:1).History of consanguinity was ascertained in 43 patients (20%). Among the
212 patients, 48 underwent clinical exome sequencing ,161 -Whole exome sequencing and 3-focused clinical exome. Pathogenic
variants were tracked down in 54, likely pathogenic in 56, variants of uncertain significance (VUS) in 92 patients and no variants in
10. Among the VUS,62 patients had reverse phenotyping match on clinical correlation and the rest had no correlation. Re-analysis
was done in 4 patients .Parental Sanger sequencing was done in 12 patients . Pre-natal testing could be done in only 6 patients.
Autosomal dominant disorders were sort out in 87 ,autosomal recessive in 102, X-linked recessive in 6, and X-linked dominant in
7. Other clinical parameters like dysmorphism , seizure type, incidence of refractory seizures, neuro-imaging correlates , surgical
interventions ,precision medicine and outcome measures were also analyzed.

Conclusions: This study obtained robust estimates of the spectrum of genomic variants in pediatric neuro-genetic disorders and
also their key epidemiological ,clinical, radiological and outcome measures, which provides an additional evidence to the current
literature.
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Prime editing to genetically repair POLG mutations in patient-derived fibroblasts
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Objective: Point mutations in the POLG gene cause one of the most severe forms of intractable epilepsy. Current anti-seizure
medications are ineffective and many children die within months to years after seizure onset, usually due to status epilepticus or
liver failure. Gene therapy holds promise to directly target the root of the disease. We aimed to prepare for human gene
correction therapies by using the recently developed gene editing technique prime editing to repairing disease-causing mutations
in fibroblasts of patients with POLG-related disease.

Methods: We designed guide RNAs using in-silico prediction algorithms and tested their efficacy for prime editing of the p.A467T
POLG mutation, the most common pathogenic variant resulting in POLG-related disease. Patient-derived fibroblasts were
transfected with CRISPR prime editing plasmids along with these guide RNAs and a mutation-specific dual-fluorescent prime
editing and enrichment reporter. Using Sanger sequencing, we assessed gene editing efficiency and unwanted bystander edits.
We analysed various functional readouts, including mtDNA levels, mitochondrial density, oxidative phosphorylation, and
mitochondrial complex levels.

Results: With one of the prime editing guide RNAs, we were able to correct the p.A467T mutation in 81-100% of patient-derived
fibroblasts after selection for transfected cells. We observed no unwanted editing of other nucleotides near the target site.
Repaired cells showed an improvement in functional readouts of phenotypic repair.

Conclusions: We show that prime editing can be effective in repairing disease-causing mutations in the POLG gene in vitro.
Although several hurdles still need to be overcome before in vivo gene editing will be possible, we expect that this approach will
pave the way towards eventual causal treatment of patients suffering from POLG-related disease as well as other severe
monogenic disorders.
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Joint analysis of multiple trio genomic datasets for the discovery of novel dominant epilepsy genes
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Objective: The epileptic encephalopathies (EEs) and epilepsy with co-morbid intellectual disability (ID) are groups of epilepsy
characterized by refractory seizures and developmental regression. Both groups have been shown to have underlying monogenic
causes, often due to dominant de-novo variants, but also recessive genetic forms. However, despite state-of-the-art testing, a
significant proportion of people with epilepsy with ID and EE (roughly 50%, depending on type) do not receive a molecular
diagnosis, suggesting there are additional, yet to be identified genetic causes of these epilepsies. We set out to identify novel
epilepsy with ID and EE genes by centralizing genetic datasets on patients including their parental datasets using whole-exome
and genome sequencing technology (WES/WGS).

Methods: For inclusion in this study, the participants must have provided consent for gene discovery research, have clinical
phenotypes based on HPO terms with EE or epilepsy with ID, and have trio samples of WGS or WES available. Trio-based
WES/WGS were from the FutureNeuro Research Centre (141 trios), the Epilepsy Genetics Initiative (29 trios), Epi4K/EPGP (337
trios), and the UK 100,000 Genomes Project (269 trios). The bioinformatics workflow using GATK4.2.0 were used for the variant
calling steps. Statistical model using denovolyzeR were utilized to identify genes with a significant excess of de-novo variants
(DNVs).

Results: A total of 776 trios were included in the final analysis. We identified 23 genes with significant excess of DNVs and being
observed in more than one unrelated patients, of which 19 were established monogenic causes of epilepsies. Among the
potentially novel genes, damaging MAST4 variants are observed in three unrelated patients. All MAST4 patients had epilepsy and
a similar developmental phenotype.

Conclusions: Combining genetic and phenotypic data, we report the significant enrichment of de-novo variants within our
combined collection of over 2,000 individuals who underwent WES/WGS. We implicate de novo variants in MAST4 as a cause of
epilepsy with ID.
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Objective: Developmental and epileptic encephalopathy 17 (OMIM #615473), caused by variants in the GNAO1 gene, is
characterized by epilepsy, intellectual disability, hypotonia and movement disorders. Neither a genotype-phenotype correlation
nor a clear severity score have been established for this disorder. Therefore, the objective of this prospective, observational study
was to develop a severity score for GNAO1-related disorders and to delineate the correlation between the underlying molecular
mechanisms and clinical severity.

Methods: Sixteen individuals with GNAO1-related disorders harboring 12 distinct missense variants, including four novel variants
(p.K46R, p.T48I, p.R209P, p.L235P) were examined with repeated clinical assessments, video-EEG monitoring and brain MRI. The

molecular mechanisms (receptor-mediated activation of the G protein, trimer formation, dominant negative activity and receptor
interaction) of each variant were delineated using a molecular deconvoluting platform.

Results: The patients displayed a wide variability in the severity of their symptoms. This heterogeneity was well represented in
the GNAO1-related disorders severity score, with a broad range of scoring. Patients with the same variant had comparable
severity scores, indicating that differences in disease profiles are not due to inter-patient variability but rather to unique disease
mechanisms. Moreover, we found a significant correlation between clinical severity score and molecular mechanisms.

Conclusions: The clinical score proposed here provides further insight into the correlation between pathophysiology and
phenotypic severity in GNAO1-related disorders. We found that each variant has a unique profile of clinical phenotypes and
pathological molecular mechanisms. These findings will contribute to the development of pharmacological interventions for
GNAO1-related disorders. Additionally, the severity score will facilitate standardize categorization of patients and assessment of
response to therapies in development.
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Natural history modelling of STXBP1-related disorders

List of authors:

Kim M Thalwitzer*, Jan H Driedger?, Julie Xian?, Afshin Saffari!, Pia Zacher?, Bigna K Bélsterli*, Sarah McKeown Ruggiero?, Katie
Rose Sullivan?, Sven F Garbadel, Konrad Platzer®, Johannes R Lemke?, Julian Schroter!, Carsten Wurst®, Georgia Ramantani’,
Stefan Koelker?, Georg F Hoffmann?!, Markus Ries?, Ingo Herigz, Study Group STXBP18, Steffen Syrbe1

! Heidelberg University Hospital, Heidelberg

2 Children's Hospital of Philadelphia, Philadelphia

3 Epilepsy Center Kleinwachau, Radeberg

4 University Children's Hospital Zurich, Children's Hospital of Eastern Switzerland Sankt Gallen, Zirich
> University of Leipzig Medical Center, Leipzig

6 SRH Zentralklinikum Suhl, Suhl

/ University Children's Hospital Zurich, Zlrich

8 Heidelberg

Objective: Individuals with STXBP1-related disorders present with developmental delay, epilepsy, abnormalities of movement,
and behavioral features. To date, there is limited data on the natural history and the impact of epilepsy on developmental
trajectories - limiting the understanding of endpoints for future clinical trials.

Methods: We conducted a cross-sectional retrospective study, in which caregivers and clinicians of individuals with
STXBP1-related disorders completed standardized questionnaires containing clinical histories, diagnostic findings, and
developmental outcomes. Individuals were recruited in collaboration with international clinical centers and the German family
support group.

Results: Our cohort consisted of 73 individuals with STXBP1-related disorders, including 46 previously unreported individuals. The
median age at inclusion was 5.3 years (IQR 3.4-8.5 years) with the oldest individual at 43.8 years. 54/73 (74%) individuals had a
history of epilepsy and 20/71 (28%) had epileptic spasms. 24/51 (47%) individuals were seizure free at the time of study inclusion.
Neurodevelopmental abnormalities were present in all but one individual. 30/62 (48%) individuals were able to walk
independently with a median age of 32 months at which the milestone was reached (IQR = 18-41 months, n = 25). 17/58 (29%)
individuals communicated verbally. Individuals without a history of epilepsy presented with a similar onset and spectrum of
clinical features but had higher functional motor levels (GMFCS, median 3 vs. 4, p < 0.01) than individuals with epilepsy. Of
individuals who had seizures, individuals with epileptic spasms were less likely to walk independently compared to individuals with
other seizure types (6% vs. 59%, p < 0.01). Individuals with an earlier seizure onset were more likely to require assisted
ambulation (p = 0.03) and to communicate nonverbally (p = 0.04). However, we did not find a correlation between genotype and
developmental outcomes.

Conclusions: We mapped clinical features and developmental trajectories of STXBP1-related disorders, comparing individuals
with and without a history of epilepsy. These findings describe the spectrum of outcomes in STXBP1-related disorders across
clinical subgroups, providing prognostic insight for comprehensive family consultations and a framework for interpreting future
interventional studies in STXBP1-related disorders.
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Highlighting the Dystonic Phenotype Related to GNAO1
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Objective: Most GNAO1 mutations have been associated with a severe phenotype: a developmental epileptic encephalopathy or
a neurodevelopmental disorder with predominant chorea which could exacerbate, with or without seizures.

The aim was to characterize the clinical and genetic features of patients with mild GNAO1-related phenotype with prominent
movement disorders (MD).

Methods: We included patients diagnosed with GNAO1-related movement disorders of delayed onset (>2 years). Patients
experiencing either severe or profound intellectual disability or early-onset epileptic encephalopathy were excluded.

Results: Twenty-four patients and 1 asymptomatic subject were included. Mean age at disease onset was 6.6 years (range:
0.25-47). Initial manifestations included developmental delay (13), with hypotonia in 4 patients, dystonia (10), myoclonus or
seizures (1). All patients showed dystonia as prominent MD. Mean age of dystonia onset was 10.1 years (range: 2-47). Dystonia
was segmental (brachio-cervical) in 11, generalized in 13; oromandibular dystonia with dysarthria was reported in 19 patients.
Dystonia was combined with parkinsonism in 7 subjects, with myoclonus in 3, with chorea in 2; dystonia was associated with mild
to moderate ID in 12 patients.

Dystonia was non-progressive in 11. Only 3 patients presented an acute exacerbation of dystonia and 3 others presented epileptic
seizures between the age of 4 and 19 years.

Movement disorders response to medication, including anticholinergic drugs, levodopa, tetrabenazine, amantadine, clonazepam,
or methylphenidate, was poor. Six patients received pallidal deep brain stimulation (DBS), with improvement for 5 of them.

Most of the variants identified were novel; two variants recurred in multiple families (11/20), suggesting that mild phenotypes
could be related to specific mutations.

Conclusions: We highlighted a mild GNAO1-related phenotype, including adolescent-onset dystonia, broadening the clinical
spectrum of this condition. GNAO1 mutations should be considered as a cause of adolescent or adult-onset nonprogressive
dystonia, particularly in the presence of a speech involvement, even in the absence of acute exacerbation, seizures, or ID.
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Vigabatrin-associated brain MRI changes and clinical symptoms in infants with tuberous sclerosis complex
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Objective: The multicentre EPISTOP trial demonstrated that preventive treatment with vigabatrin (VGB) in infants with tuberous
sclerosis complex (TSC) reduces the risk and severity of epilepsy. Previous small retrospective studies have reported
vigabatrin-associated brain abnormalities on MRI (VABAM), seen mostly on T2 and DWI sequences. The clinical impact of VABAM is
largely unknown. We evaluated the association between VGB and specific brain MRI changes in a large and homogenous TSC
cohort, and assessed to what extent VABAM-related symptoms were reported in infants with TSC.

Methods: The Dutch TSC Registry and the EPISTOP cohort provided retrospective and prospective data from 69 TSC patients on
VGB before the age of two, and 23 TSC patients without VGB. 29 age matched non-TSC epilepsy patients not receiving VGB were
included as controls. VABAM, specified as T2/FLAIR hypertensity or diffusion restriction in predefined brain areas, were examined
on brain MRIs before (within first year of life), during (around age 2 years), and after VGB (around age 4 years), and once in the
control group (around age 2 years). For the evaluation of clinical symptoms, a larger cohort of 80 TSC patients with less strict MRI
date criteria was used. The following symptoms were considered possibly VABAM-related: dyskinetic movement disorders, ataxia,
bradycardia, respiratory distress and acute encephalopathy.

Results: Prevalence of VABAM in TSC patients receiving VGB was 36.2%. VABAM-like changes were also observed in 13.0% of
TSC patients without VGB and in 13.8% of the controls. VGB treatment was significantly associated with VABAM (OR 3.65; 95%ClI
1.50-9.94). Refractory epilepsy did not impact this association (p=0.70). In all 14 patients with VABAM for whom post treatment
MRIs were available, VABAM resolved after VGB discontinuation. In TSC infants on VGB, prevalence of symptoms was 11.8% in
patients with VABAM and 6.5% in those without, indicating that VABAM were not significantly associated with clinical symptoms
(OR 1.91; 95% 0.39-10.30).

Conclusions: VABAM are common in TSC patients treated with VGB, however T2/FLAIR hyperintensities in these predefined areas
were neither exclusive for VGB nor for TSC. These MRI changes may be explained by abnormal myelination, possibly related to
seizures or other antiseizure medication. Furthermore their presence was not associated with clinical symptoms. This study
confirms the notion that anti-seizure effects of VGB outweigh the risk of clinical symptoms related to VABAM.
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Recurrent variants in subunits of the Human Mediator complex affect brain development and lead to severe
neurodegenerative and neurodevelopmental disorders.
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Objective: The mediator (MED) multisubunit-complex modulates the activity of the transcriptional machinery, and genetic
defects in different MED subunits (17, 20, 27) have been implicated in pediatric neurological and neurodegenerative diseases. In
our study, we identified genetics deficits in three other subunits of the complex (11, 22, 28). The first aim of our study is to
characterise the neurodevelopmental and neurodegenerative disorders associated with deficits in human mediator complex,
under the name of "neuroMEDopathies". The second aim is to understand the pathway that leads to the dysfunction and to
neurodegeneration.

Methods: We performed exome or genome sequencing in the affected families. Deep clinical and brain imaging evaluations were
performed by clinical pediatric neurologists and neuroradiologists. The functional effect of the candidate variant was assessed
using reverse transcriptase polymerase chain reaction and western blotting. Animal models (knock-out and knock-in zebrafish
and/or drosophilas) were generated using clustered regularly interspaced short palindromic repeats/Cas9. Activator-bound
Mediator was purified from mutant and wild-type human fibroblast cell lines and mediator subunit composition was analysis
through AP-MS.

Results: The disease caused by mutations in MED11, MED22 and MED28 is characterised by microcephaly, profound
neurodevelopmental impairment, brain atrophy and degeneration, and variable presence of seizures, dystonia and movement
abnormalities. Animal models recapitulate the phenotype. AP-MS and Pro-Seq experiment are still ongoing, but we expect to see
an alteration in the structure or stability of the whole human mediator complex, as predicted by computational studies performed
in our lab.

Conclusions: Deficits in several MED subunits share overlapping clinical features and severely affect brain development.
Different mutations may affect the binding efficiency to other MED subunits and to the transcription machinery, thus implicating
the MED-complex stability and function in brain development and neurodegeneration.
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CORTICAL GYRIFICATION INDEX IN A COHORT OF TUBEROUS SCLEROSIS COMPLEX PATIENTS: A RETROSPECTIVE
MONOCENTRIC STUDY
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Case study: Background. Gyrification brain abnormalities are considered a prognostic marker of early neurodevelopmental
alterations and a predictor of poor outcome in psychiatric disorders. Tuberous Sclerosis Complex (TSC) is an autosomal dominant
genetic multisystemic disorder in which the neurological and neuropsychiatric involvement is present in about 90% of cases.
Objectives. To evaluate brain gyrification in a group of patients with TSC, identifying possible differences when compared with a
control group; analyze the possible correlations between brain gyrification and the clinical and neuroradiological variables in
patients with TSC; evaluate the possible prognostic role of gyrification for neurological and neuropsychiatric outcomes in patients
with TSC.

Methods. Retrospective analysis of a pediatric population of 45 patients (20 males, 25 females) affected by TSC, with average
age, at last magnetic resonance imaging (MRI), of 14 + 6.3 years (range 4-31 years). For each patient we evaluated the clinical
characteristics, including in particular the neurological and neuropsychiatric phenotype, and the brain MR images (in particular
volumetric T1 sequences). Gyrification index (Gl) was measured using the CAT12 software.

Results. Patients showed significantly higher gyrification when compared with healthy controls both on the left and the right
hemisphere. Significant correlations were found between gyrification and clinical and neuroradiological variables in TSC patients
such as: age of onset of epilepsy, intellectual disability, TSC-associated Neuropsychiatric Disorder (TAND) and number of cortical
tubers.

Conclusions. Gyrification differs greatly between TSC patients and healthy controls and could play a role in determining the
patient's outcome. Gyrification and number of cortical tubers showed a clear correlation; this was expected because tubers
determine a profound alteration of the cortical structure. Nevertheless, we found that some TAND categories (behavioral,
psychiatric and psychosocial) had a more accurate correlation with the gyrification index. For this reason, gyrification index and
number of tubers might have an independent prognostic role in TSC patients.

Further studies are needed to identify specific pathological patterns of gyrification; local gyrification index could be used to screen
earlier and more carefully for some TAND in children with TSC.
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Seven new cases of ZBTB11-related disorder with a focus on movements disorders
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Objective: ZBTB11 encodes the transcriptional regulator Zinc Finger (Znf) and Broad-complex, Tramtrack, Bric-a-brac (BTB)
Domain containing 11. Variants in these gene have been associated to Intellectual developmental disorder, autosomal recessive
69 (OMIM#618383) in 23 reported patients.

Methods: We report seven additional cases of ZBTB11-related disorders, describing five novel pathogenic variant, and review
previously published cases of MRT69. We focus on the movement disorders and describe the outcome of one case after internal
Globus Pallidus deep brain stimulation.

Results: Seven affected individuals (three males, four females) from four families, including two consanguineous families,
showed mild to moderate intellectual disability, motor developmental regression, bilateral cataracts, and complex movement
disorders. All patients had normal birth parameters, whereas all of them showed impaired language or motor developmental
delay. Hypotonia was prevalent in childhood but evolved into hypertonia with limb contractures as individuals aged. Complex
movement disorders included orofacial and limb dystonia, myoclonus, and coarse and resting tremor. One patient exhibited acute
right myoclonus dystonic status, requiring urgent deep brain stimulation at 16 years of age, with a favorable response, recovery of
independent walking, the ability to eat, and improvement of the myoclonus. In this cohort, only one patient showed combined
malonic and methylmalonic aciduria (CMMMA) previously associated with this disorder. Brain MRI showed T2W hyperintensity and
atrophy of basal ganglia. Four novel missense variants (¢.2009T>C/ p.Met670Thr, c.2517G>C/p.Arg839Ser,
€.2618A>G/p.Tyr873Cys and c.2708G>A/p.Arg903His) and one novel frameshift variant (c.999dup/ p.Arg334Thr*13) in the
ZBTB11 (NM_014415.4) gene were identified by whole exome sequencing of affected individuals.

Conclusions: Our description of seven patients establishes bi-allelic ZBTB11 variants as a cause of a human disorder
characterized by variable combinations of neurodevelopmental delay, intellectual disability, complex movement disorders,
cataracts, and CMMMA. Our study adds the phenotype of complex movement disorder and the response to deep brain stimulation.
Finally, this study also expands the mutation spectrum of the condition.
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Biallelic MED27 variants lead to variable ponto-cerebello-lental degeneration with movement disorders
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Objective: MED27 is a subunit of the Mediator multiprotein complex, which is involved in transcriptional regulation. Biallelic
MED27 variants have recently been suggested to be responsible for an autosomal recessive neurodevelopmental disorder with
spasticity, cataracts, and cerebellar hypoplasia. The objective of this study is to further delineate the clinical phenotype of
MED27-related disorder by characterizing the clinical and radiological features of 54 affected individuals from 27 unrelated
families with biallelic MED27 variants.

Methods: Utilizing exome sequencing and extensive international genetic data sharing, 36 unpublished affected individuals from
15 independent families with biallelic missense variants in MED27 have been identified. Follow-up and hitherto unreported clinical
features were obtained from the published 12 families. Brain MRI scans from 34 cases were reviewed. The associations between
clinical and neuroradiological findings were evaluated by the chi-squared and Fisher exact test. Statistical significance was set at
= 0.05. Statistical analyses were performed using SPSS Statistics software, v26 (IBM, Armonk, NY, USA)

Results: The condition is characterised by global developmental delay/intellectual disability, ranging from mild to profound
(100%), bilateral cataracts (88%), infantile hypotonia (72%), microcephaly (63%), gait ataxia (63%), dystonia (59%), variably
combined with epilepsy (53%), limb spasticity (52%), facial dysmorphism (37%), and premature mortality (16%). Brain MRI
revealed cerebellar atrophy (100%), white matter volume loss (76.4%), pontine hypoplasia (47%) and basal ganglia atrophy with
signal alterations (44.1%). Previously unreported 36 affected individuals had six homozygous pathogenic missense MED27
variants, five of which were recurrent. An emerging genotype-phenotype correlation was observed. Our series suggests an
underlying neurodegenerative process that prompts us to define the cerebellar involvement as "atrophy" rather than "hypoplasia"
in MED27-related NDDs.

Conclusions: This study provides a comprehensive clinical-radiological description of MED27-related disease, establishes
genotype-phenotype and clinical-radiological correlations, and suggests a differential diagnosis with syndromes of cerebello-lental
neurodegeneration and other disorders resulting from defects in the MED complex. We propose a term "MEDopathies" for all the
monogenic disorders resulting from defects in different subunits of the MED complex.
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Fear conditioning is preserved in very preterm-born young adults despite increased anxiety levels
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Case study: Objective: Very preterm birth ( less/ equal 32 weeks of gestation) is associated with an increased risk for anxiety
disorders. Abnormal brain development may result in disordered fear learning processes, which may be exacerbated by
environmental risk factors and persist in adulthood.

Methods: We tested the hypotheses that very preterm-born young adults displayed higher levels of fear conditioning, less
differentiation between threat, CS+, and safety, CS-, signals and stronger resistance to extinction relative to term-born controls. A
group of 37 very preterm-born young adults without major cerebral lesions (less/ equal intraventricular hemorrhage grade I, IVH)
and norm intelligence and 31 age- and sex-matched term-born controls performed a differential fear conditioning paradigm on
two consecutive days. Acquisition and extinction training were performed on day 1. Recall and reinstatement were tested on day
2.

Results: Preterm-born participants showed significantly higher levels of anxiety in the Depression-Anxiety-Stress-Scale-21
questionnaire. The fear conditioning outcome measures, skin conductance response amplitudes and anxiety ratings, were overall
higher in the preterm-born group compared to controls. Acquisition, extinction, recall and reinstatement of differential conditioned
fear responses, CS+ > CS-, however, were not significantly different between the groups.

Conclusion: Although very preterm-born young adults were on average more anxious than their term-born peers, we did not
detect significant abnormalities in the acquisition of learned differential fear responses. Likewise, extinction learning and return of
fear in recall and reinstatement were not significantly altered. Small differences, however, may become more obvious using a
simpler differential learning paradigm with no change in contexts and a single CS+. Abnormalities in preterms may also be more
prominent in preterms who have developed more pronounced anxiety disorders. Findings need to be confirmed in future studies
in larger preterm populations and using less complex fear conditioning paradigms.
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Serum and CSF IL-17 dosage in pediatric patients with acute neuropsychiatric disorders: a monocentric prospective
study
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Objective: Acute neuropsychiatric disorders are heterogeneous conditions resulting from the interaction between genetic,
epigenetic, neurobiological and environmental factors, that can be caused by a variety of metabolic, toxic, infectious,
inflammatory, genetic and psychiatric diseases. Among autoimmune and post-infectious forms Pediatric Acute-onset
Neuropsychiatric Syndrome (PANS) and Pediatric Autoimmune Neuropsychiatric Disorders Associated with Streptococcal Infections
(PANDAS, in which a direct pathogenetic role of group A streptococcus [GAS] has been proposed), have gained interest in the past
decade. Studies on murine models have shown that GAS might produce neuroinflammation through a T-Helper-17 and
Interleukin-17 (IL17) mediated response, which seems to be related to the blood-brain barrier (BBB) functions.

Methods: In this study we analyze serum and cerebrospinal fluid (CSF) IL-17 concentrations in a cohort of pediatric patient
affected by acute neuropsychiatric disorders. We prospectively enrolled patients diagnosed with acute onset or acute relapse of
neuropsychiatric disorder in the period 2016-2020. IL-17 was determined by means of quantitative sandwich enzyme
immunoassay technique (Human IL17 Immunoassay, R&D Systems, Minneapolis, MN), and values were compared to a population
of healthy controls (n=15).

Results: 61 subjects were included in the study (69% males, median age at onset 6.6 years). Final diagnosis was PANDAS (52%),
PANS (12%), complex TIC disorder (13%), Tourette's syndrome (2%), NMDAR encephalitis (2%), unclassified acute
neuropsychiatric disorder (20%). Median time from symptoms onset and IL17 determination was 27.15 months. Median IL-17
concentrations were higher in the study population compared to controls, both on serum (12.1 vs 0.01 pg/mL, p<0.0001) and CSF
(14.9 vs 0.1 pg/mL, p< 0.0001). IL-17 tended to increases in pubertal age ( >10 years) both on serum (p=0.05) and on CSF
(p=0.04). Median IL-17 was higher in the CSF than in serum (p=0.003), with a marked significance in the PANDAS/PANS group
(21.6 vs 12.6 pg/mL, p<0.001).

Conclusions: Our results suggest a role of IL-17 as a possible biomarker in acute neuropsychiatric disorders in childhood,
particularly for PANDAS and PANS patients. Further studies are necessary to validate its potential diagnostic and prognostic
implications and the actual pathogenic role of IL-17 in these disorders.
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Application of transcranial magnetic stimulation in children with psycho-speech delayed with autism spectrum
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Objective: Study of the impact of various transcranial magnetic stimulation
(TMS) programs on cognitive, communicative and behavioral functions in children with psycho-speech developmental delay in the
autism spectrum (SSD AS).

Methods: TMS was carried out from January 2021 to May 2022 in 950 children with mental retardation and autistic features of
various origins. The age of the patients ranged from 2 to 16 years. Among them, the largest number of patients was of age of 4-6
years (33.2%), and 2 to 4 years (30.0%), this is the age when the symptoms of delayed speech development are most clearly
manifested.

Results: Each child was examined by a neurologist before conducting TMS. Most of these children underwent an EEG examination
before the TMS procedure. Parents filled out a questionnaire at the beginning of treatment and one month after treatment.
Depending on the TMS treatment regimen, patients were divided into 2 groups: the 1st group received 10 sessions of 12 minutes
each for the DLPFC zone on the right and left, the 2nd group received 20 sessions for the DLPFC zone on the left and Broca's zone
projection on the left. All children took 2-3 courses with an interval of 1-3 months. The frequency of stimuli was choosen
individually depending on behavioral manifestations and the presence of seizures in history - from 0.2 to 1.0 Hz (safe
low-frequency stimulation in children with epilepsy).

Results: A positive effect was noted in 85% of patients, of which 30% in children of the 1st group and 55% in children of the 2nd
group - reduction of stereotypes and echolalia, improved understanding of requests, the appearance of a pointing gesture,
improved eye contact, improved emotions, changes taste preferences.

Most often, positive effects were observed in of 2-4 and 4-6 y.o. groups, which is associated with the plasticity of the formation of
functional centers during this period.

Conclusions: Despite the wide range of causes of SSD AS, positive effects were noted in most children. The effectiveness of the
method depends on many factors, including the zone of influence and the duration of treatment. Further research is needed to
develop a generally accepted treatment protocol for these children.
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The Association of Electroencephalogram Abnormalities with Clinical Symptoms and Neuropsychiatric Comorbidities
in Children with Attention-Deficit Hyperactivity Disorder
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Objective: Attention-Deficit Hyperactivity Disorder (ADHD) is a neuro-developmental disorder that is characterized by inattention,
hyperactivity and impulsivity. This study proposed for investigating the association of electroencephalogram (EEG) abnormalities
with clinical symptoms and comorbidities in ADHD children.

Methods: We've conducted a retrospective study by reviewing the medical records of newly diagnosed
ADHD&#12288;children&#12288;since Jan 2020 to Dec 2022 in our pediatric clinics. All ADHD children had been scored for core
symptoms by SNAP-IV parent-rating and teacher-rating scales. Most of these ADHD children also received resting EEG evaluations
both in awake and sleep status. ADHD children were classified into two groups according to the existence of EEG abnormalities,
such as focal or generalized discharges and background slowing. Then the comparison of statistical differences between the
demographic data, SNAP-IV parent-rating and teacher-rating scores, and other neuropsychiatric comorbidities were performed.
The statistical analysis included nonparametric Mann-Whitney U test and Fisher's exact test.

Results: We've recruited 63 newly diagnosed ADHD children with complete SNAP-IV parent-rating/teacher-rating scales and
resting EEG studies. These 63 ADHD children were divided into two groups due to the results of EEG studies, with 35 (55.6% in
normal EEG group and 28 (44.4%) in abnormal EEG group. The abnormal EEG group showed older average age (8.8+2.4 vs
7.4x2.3 yr, p=0.02) and more neuropsychiatric comorbidities, such as Tourette syndrome/tic disorders, autistic spectrum
disorder(ASD) and epilepsy (78.6% vs 51.4%, OR: 3.88, 95%Cl: 1.2-12.7, p=0.02). However, no children with normal EEG
developed into epilepsy. These two groups revealed no statistical differences in inattention, hyperactivity-impulsivity and
oppositional scores both in SNAP-IV parent-rating and teacher-rating scales. Most common EEG abnormalities in ADHD children
were focal epileptiform discharges (92.9%). Only 3 children (10.7%) revealed generalized spike-waves during sleep status.

Conclusions: Our study showed EEG abnormalities seemed to have no significant correlation with SNAP-IV parent-rating and
teacher-rating scales, indicating that EEG abnormalities were more likely associated with other neuropsychiatric comorbid
disorders. We've suggested that EEG could be used as a supportive tool for evaluating children with ADHD, especially those
comorbid with suspected neuropsychiatric disorders.
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Holter of Movement provides first digital outcome measure qualified by a regulatory agency
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Objective: Quantifying movement disorders is challenging, as clinical condition of patients may fluctuate, which can create
discrepancy between hospital-based assessment and patient's condition.

Using sensors based on magneto inertial technology, we developed a Holter of movement able to identify and measure
continuously and accurately patients movements during real life in uncontrolled environment. The sensors were initially validated
in ambulant patients with Duchenne Muscular Dystrophy (DMD).

To validate and gather regulatory approval of a digital outcome measure, the 95th centile Stride velocity (SV95C) in patients with
DMD. The SV95C represent the 5% most rapid strides performed by an individual during at least 50 hours.

Methods: SV95C properties were studied in 125 ambulant DMD patients, aged 5 to 14 years, from 6 different natural history
studies and clinical trials and from patients attending routine clinic appointments. An additional study included healthy controls in
a controlled environment.

Results: In controlled environment, stride velocity measured by the magneto inertial sensor diverges from gold standard
motion-capture by a median error of 0.01 cm/s, and the divergence between six-minute-walking test (6MWT) measured by
physiotherapists or by trajectory reconstruction was < 0.5%. In uncontrolled environment, reliability of SV95C during two
consecutive 50 hours recording period was 0.97. We did not find any influence of compliance, or time of recording on the SV95C.
We observed a significant difference of -7.34 £ 9.19% between week-end and week days. SV95C fully discriminated DMD and
controls in the different age groups. SV95C demonstrated sensibility to positive change in patients put on steroids, and sensibility
to negative change due to disease progression that significantly outperformed hospital-based assessment such as 6MWT or North
Star Ambulatory Assessment.

Conclusions: SV95C became the first digital outcome approved by a regulatory agency as a secondary outcome in 2019, and has
received a positive qualification opinion as a primary endpoint. Public consultation for final qualification is ongoing. Wearable
technologies open a completely new field of opportunity in neuromuscular diseases and movement disorders. We currently
develop similar approaches in diseases such as Angelman syndrome, multiple sclerosis and several other neuromuscular
disorders.
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Biallelic variants in ARHGAP19 cause mixed demyelinating and axonal polyneuropathy
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Objective: Rho GTPases are members of the large superfamily of small GTPase proteins considered as molecular switches in
various cellular events. One of the major regulators of Rho GTPases are Rho GTPase-activating proteins (GAPs). RhoGAPs
stimulate intrinsic GTPase activity of Rho GTPases therefore acting as negative regulators of Rho pathway. One of the Rho
effectors, the serine/threonine protein kinase ROCK, has important role in actin organisation, cell migration regulation, cell cycle
control, and cell adhesion.

By using next generation sequencing we identified 16 individuals from 14 unrelated families with biallelic variants in Rho
GTPase-activating protein 19 (ARHGAP19) presenting with young age of onset progressive weakness in lower limbs, difficulty in
walking and foot deformities. Nerve conduction studies reveal mixed demyelinating and axonal polyneuropathy.

Methods: We are using various approaches to model these variants; in-vitro GAP assays to assess if the GAP activity is affected
by expression of proteins carrying ARHGAP19 mutations, complemented by an in-vivo Drosophila melanogaster model to test for
movement, lifespan and neuromuscular junction integrity; in silico approach to gain an understanding of protein structure
changes and its implications.

Results: Ongoing studies such as the in-vitro GAP assays show that ARHGAP19 has GAP activity towards RhoA but not Racl or
Cdc42. Three of the mutations found in patients are being tested for their GAP activity and preliminary data suggest a loss of the
GAP activity in a frame shift mutation.

Visualisation of the endogenous expression pattern of ARHGAP19 ortholog in fly, RhoGAP54D, suggest the protein is expressed in
perineural or subperineural glia in the fly brain. Preliminary results indicate that RNAi knockdown of RhoGAP54D in flies reduces
both overall movement and startle responses to light-dark transitions.

Conclusions: This is a first association of ARHGAP19 with neurological disease and deep phenotyping analysis in conjunction with
the in-vivo animal model and the in-vitro GAP assay will help highlight he importance of the gene in early human brain
development and function.
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Neuromuscular scoliosis - A practical pathway to optimize peri-operative health and guide decision making for
children for surgical intervention
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Objective: Neuromuscular scoliosis is a common feature in children with severe neurological impairment (SNI), which includes
those with cerebral palsy, neuromuscular disorders or slowly progressive neurodegenerative disorders. Increased survival of these
children means that they live longer with associated medical complexity and acquired musculoskeletal complications. Surgical
correction of neuromuscular scoliosis is the mainstay of treatment. There is good evidence to show improved quality of life and
high satisfaction rates after the surgery. However, the complication rates post-surgery are high. There are currently no published
practice guidelines or care pathways for children with SNI who are undergoing scoliosis corrective surgery. In response to a critical
post-operative incident at our institute, and the high complication rates, we established an inter-disciplinary service.

Methods: We describe our neuromuscular scoliosis service and the step by step processes that are followed when potential
candidate for surgery is identified. Firstly, a detailed medical assessment clinic with a paediatrician, respiratory physician and
nurse consultant is completed and we follow a proforma aimed to optimise medical care pre and post-surgery. This includes
management of comorbidities such as respiratory health, nutrition, epilepsy, pain and anxiety. A boarder discussion with the
family and child about their beliefs and fears is also conducted. Then, we present the candidate at a collaborative meeting which
is attended by an inter-disciplinary team including surgeons, paediatricians, respiratory physicians, anaesthetists, intensivists and
nurse consultants.

Results: Important decisions are made such as whether the surgery should proceed, the planned surgical approach, whether an
intensive care admission is required and whether or not to extubate to non-invasive ventilation. A fundamental part of the
decision process is to consider the ethical impact of the surgery on the child. We take time to place the family and child at the
centre and to provide shared decision making to identify the right candidate for the right surgery. Details of the decision process
are then discussed with the family.

Conclusions: There is a rising need for surgical interventions for children with SNI. This inter-disciplinary model is a costly
service. However, these pathways provide guidance for optimisation of the health pre and post-surgery for children with SNI, and
provide a clear space for broader ethical decision making.

Keywords:
Severe Neurological Impairment, neuromuscular scoliosis

Page 36/806



15th European Paediatric Neurology Society Congress
Abstract no.: EPNS23-2147

EPNS23-2147 Oral
Neuromuscular Disorders

Integrated analyses of data from clinical trials of delandistrogene moxeparvovec in DMD
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Objective: Delandistrogene moxeparvovec (SRP-9001) is an investigational gene transfer therapy developed to address the root
cause of Duchenne muscular dystrophy (DMD) through targeted skeletal and cardiac muscle expression of SRP-9001 dystrophin
protein, which contains key functional domains of dystrophin. This study aimed to evaluate functional data in patients with DMD
=4 to <8 years of age at Year 1 following infusion of delandistrogene moxeparvovec versus a propensity-score-weighted external
control (EC) cohort.

Methods: Ambulatory patients with DMD =4 to =<8 years of age received a single intravenous infusion of delandistrogene
moxeparvovec (1.33x10'* vg/kg, linear standard quantitative polymerase chain reaction).

The dataset included patients treated with clinical process delandistrogene moxeparvovec material (Study 101, Phase 1/2a;
NCT03375164 and Study 102, Phase 2; NCT03769116) and intended commercial process delandistrogene moxeparvovec material
(ENDEAVOR, Phase 1b; NCT04626674). Data were compared with a propensity-score-weighted EC cohort (N=131), comprised of
natural history and external clinical trial data from three studies. The primary endpoint was 1-year change from baseline in North
Star Ambulatory Assessment (NSAA) total score. Exploratory endpoints included the effect on key timed function tests 1 year
post-treatment. Collective safety data available from Study 101, Study 102 and ENDEAVOR are also presented.

Results: The integrated analysis evaluated functional data from 52 patients, including patients from Study 101 (N=4), Study 102
(n=28) and Cohort 1 of ENDEAVOR (n=20). Results showed a statistically significant difference of 2.4 points (P<0.0001) in NSAA
change from baseline to Year 1 in treated patients versus the EC cohort (n=105). In a collective safety analysis from the three
studies, there were no adverse events that led to study discontinuation and no deaths.

Conclusions: Delandistrogene moxeparvovec demonstrated a clinically meaningful and statistically significant difference versus
a propensity-score-weighted EC cohort in change from baseline in NSAA total score at Year 1, suggesting a beneficial modification
of the DMD disease trajectory. Collective safety data were consistent and manageable across studies.
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Small-Fiber-Neuropathy - Normal reference values of small nerve fiber density in children and association with
neurodevelopmental disorders
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Objective: Small fiber neuropathy (SFN) describes the degeneration of mildly or unmyelinated nerve fibers and causes
neuropathic pain and autonomic dysfunction. Gold standard for the diagnosis is a skin punch biopsy from the lower leg and the
quantification of the intraepidermal nerve fiber density (IENFD). In Parkinson's disease, SFN is already present in the early stages.
Whether neurodevelopmental disorders (NDDs) in childhood are likewise associated with SFN is largely unknown. The IENFD is
age-dependent and declines with age.

In children, the IENFD reference values have not been systematically assessed.

In this study, we are determining the IENFD reference values and we are investigating if the IENFD is reduced in children with
NDDs.

Methods: Skin biopsies from control children without a chronic disease are drawn from surgical crop margins during orthopedic
surgery from the lower leg. Skin biopsies from children with acquired or genetic NDD are drawn in the setting of elective
interventions after local anesthesia. IENFD is quantified by immunofluorescence.

Results: From 01-12/2022 we have analyzed N=96 skin samples (control N=26, acquired-NDD N=12; genetic-NDD N=44, unclear
etiology N=14).

In controls, the median IENFD (10.7/mm) is in the range of the IENFD of young adult men (10.9/mm). The median IENFD is
significantly higher in younger than in older children (< 5 years: 22.2/mm vs > 5 years: 10.0/mm). The preliminary calculated 5th
age-dependent cutoff value for the diagnosis of SFN is 8/mm for < Syears and 7/mm for >5 years. The IENFD in children with
acquired cerebral palsy (e.g. after encephalitis) is in the range of control children (median 11.8/mm). In contrast, in 40% of
children with genetic NDDs (e.g. AGA, YARS1, MT-ATP6, MEF2C, FDXR, SCL52A3) the IENFD is significantly reduced. In 50% of
patients with unclear etiology we also detected a reduced nerve fiber density. As a reduced nerve fiber density might be a marker
of genetic etiology, we initialized exome sequencing and found pathogenic variants in a subset of patients.

Conclusions: The age-dependent reference values will help in the diagnosis of SNF in patients with NDDs, but also with other
pain disorders. SFN might help as a biomarker to differentiate between genetic and acquired NDDs. SFN might be an
under-recognized cause of neuropathic pain in children with NDDs and diagnosing SFN might guide symptomatic treatment with
e.g. gabapentin. We are still in the recruiting phase and expect to have analyzed N=120 samples by 06/2023.

Keywords:
Small fiber neuropathy, neuropathy, neurodevelopmental disorders, biomarker, neuropathic pain, autonomic dysfunction, cerebral
palsy, genetic etiologiy

Page 38/806



15th European Paediatric Neurology Society Congress
Abstract no.: EPNS23-2389

EPNS23-2389 Oral or e-Poster
Neuromuscular Disorders

Direct utility of natural history data in analysis of clinical trials: Propensity matched comparison of MOXle
Extension to FA-COMS patients as an assessment of the efficacy of Omaveloxolone in Friedreich ataxia
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Objective: The natural history of Friedreich Ataxia (FA) is being investigated in a multi-center longitudinal study designated as
the Friedreich Ataxia Clinical Outcome Measures Study (FA-COMS). To understand the utility of this natural history dataset in
analysis of clinical trials, we performed a propensity-matched comparison of the data from the open-label MOXle Extension
(omaveloxolone) with that from FA-COMS.

Methods: All MOXle Extension patients who had at least one post-baseline assessment were matched to FA-COMS patients using
logistic regression to estimate propensity scores based on multiple covariates: sex, baseline age, age of FA onset, baseline
modified Friedreich Ataxia Rating scale (mFARS) score, and baseline gait score. Selection of covariates was based on clinical
relevance (i.e., factors considered prognostic for disease progression) and availability. The change from baseline in mFARS at Year
3 for the MOXle Extension patients compared to the matched FA-COMS patients was analyzed as the primary efficacy endpoint
using mixed model repeated measures analysis.

Results: Data from the MOXle Extension show that omaveloxolone provided persistent benefit over three years when compared
to an untreated, rigorously matched cohort from FA-COMS. At each year, and in all analysis populations, patients in the MOXle
Extension experienced a smaller change from baseline in mFARS score than the matched FA-COMS patients. In the Primary Pooled
Population (136 patients in each group) by Year 3, patients in the FA-COMS matched set progressed 6.6 points whereas patients
treated with omaveloxolone in MOXle Extension progressed 3 points (difference = -3.6; nominal p value = 0.0001). Thus,
progression in mFARS was slowed by 55% with omaveloxolone treatment relative to the patients in the FA-COMS data set.

Conclusions: These results suggest a clinically meaningful slowing of FA progression with omaveloxolone, and consequently
detail how propensity-matched analysis may contribute to the understanding of the effects of therapeutic agents. This supports
the potential value of the FA-COMS dataset in the evaluation of FA clinical trials.
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Objective: Objectives: the aim of this study was to determine the impact of cardiac injury on clinical
profile, cardiac evaluation and outcome in patients hospitalized with convulsive status epilepticus
(CSE).

Methods: Materials and methods: this prospective observational study included 74 children with CSE.
Cardiac injury was evaluated and defined using combination of cardiac troponin, electrocardiography
(ECG) and echocardiography. Clinical outcome and mortality rates were compared in patients with
and without cardiac injury.

Results: Results: A total of 74 patients with CSE were included in the study.

Thirty-six (48.6%) patients demonstrated markers of cardiac injury. ECG changes occurred in 45.9%
and echocardiographic signs of left ventricular systolic and diastolic dysfunction reported in 5.4% and
8.1%, respectively. The mean length of hospital stays and need for ICU admission were significantly
higher in patients with cardiac injury compared to others. One third of patients with cardiac injury
needed mechanical ventilation and this was significantly higher than patients without (p = 0.042).
hypotension and/or shock developed in 25% of cardiac injury patients and most of them required
inotropic support; this was significantly higher than others without markers of cardiac injury. The
overall mortality in cardiac injury group was higher (13.9% vs. 2.6%); however, this difference was
not statistically significant.

Conclusions: Conclusion: Markers of cardiac injury were common and associated
with poor clinical outcome and higher risk of mortality in patients with CSE, so extensive routine
cardiovascular evaluation is essential in these patients.
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Gram-negative bacillary meningitis in the neonatal intensive care unit: the clinical characteristics and risk factors
of adverse outcomes
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Objective: We aimed to describe the clinical features of Gram-negative bacillary (GNB) meningitis in young infants and
investigate the risk factors associated with final adverse outcomes of neonatal GNB meningitis.

Methods: From 2003 to 2020, all neonates (aged less than 90 days old) with bacterial meningitis who were hospitalized in four
tertiary-level neonatal intensive care units (NICU) of two medical centers in Taiwan were enrolled. Multivariate logistic regression
analysis was performed to investigate the independent risk factors of final adverse outcomes.

Results: During the study period, a total of 153 neonates with bacterial meningitis were identified and enrolled. GNB accounted
for 51.6% (n=79) of all neonatal bacterial meningitis, with E coli to be the most common GNB pathogens. Among neonates with
GNB meningitis, 69.6% (n=>55) had neurological complications, and 26 (41.3%) of 63 survivors had neurological sequelae at
discharge. Neonates with GNB meningitis were significantly more preterm and had a lower birth weight than those with group B
streptococcus (GBS) meningitis. The overall final mortality rate was comparable between neonates with GNB and GBS meningitis.
After multivariate logistic regression analysis, neonates with thrombocytopenia, seizure at onset of meningitis, and respiratory
failure were independently associated with final adverse outcomes.

Conclusions: Nearly half of all neonates with GNB meningitis were associated with final adverse outcomes. Given the high
mortality and morbidity rates in neonates with complicated GNB sepsis, further studies for early identification of specific strains,
risk factors and genetic mechanisms that will cause GNB meningitis are urgently needed in the future.
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Objective: Various scoring models have been developed to predict the characteristics of the outcome of status epilepticus (SE).
However, a few of these scoring models have been used in a pediatric population with SE. In this study, we retrospectively
evaluated the predictive value of a set of available scoring models for outcome characteristics of SE in a large single-center
cohort.

Methods: The study cohort included 240 children with SE who were followed up at the Emergency Department and Pediatric
Intensive Care Unit of Ege University Children's Hospital between January 2019 and September 2022. The Status Epilepticus in
Pediatric Patients Severity Score (STEPSS), the modified Status Epilepticus in Pediatric Severity Score (mSTEPSS), and the END-IT
Score (encephalitis, nonconvulsive status epilepticus, diazepam resistance, neuroimaging abnormalities, and tracheal intubation)
were used to predict outcomes. These three scoring systems were calculated and correlated with three different outcome
characteristics: (1) in-hospital mortality, (2) progression to refractory and super-refractory SE, and (3) the Pediatric Overall
Performance Category (POPC) scale for the functional outcome at three months post-discharge. The areas under curves (AUC)
were calculated for the scores of outcome characteristics.

Results: One hundred patients (41.7%) progressed to refractory or super-refractory SE, including eight with new-onset refractory
status epilepticus. 30% of the patients were intubated, and 16% required tracheostomy in the pediatric intensive care unit.
In-hospital mortality was 2.5%. A poor functional outcome was defined in 64 (26.7%) with a POPC score. The END-IT provided a
moderate predictivity for in-hospital mortality, refractory/super-refractory SE, and poor functional outcome with the AUCs: 0.815,
0.715, and 0.720, respectively. However, the STEPSS and mSTEPSS yielded a weak predictivity for functional decline prediction
with POPC score (AUCs:0.592 and 0.590, respectively).

Conclusions: The END-IT score is useful and accurate in predicting short-term mortality and poor functional outcome in children
with SE. However, the other scoring models (STEPSS and mSTEPSS) did not provide high predictive values for the outcomes. This
could be attributed to the cohort characteristics such as etiologic distribution, clinical conditions, and multifaceted SE care. More
prospective studies with a large number of patients are needed to find out how accurate the scoring models shown at the bedside
are.
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Long-term follow up MR-imaging in children with transverse myelitis
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Objective: Background: We recently described the magnetic resonance imaging (MRI) presentation of children with transverse
myelitis (TM) at first event of an acquired demyelinating syndrome (ADS). We revealed important and unique features depending
on the underlying disease entity: myelin oligodendrocyte glycoprotein associated disorders (MOGAD), multiple sclerosis (MS) and
antibody (ab) negative children.

Objectives: To compare the MRI features at onset and long-term follow up of children with MOGAD, MS and seronegative children.

Methods: In this prospective study, 60 children from 27 different European medical centres with TM as part of MOGAD (n=29),
MS (n=15) and in seronegative children (n=16) were included. They had a complete data set with clinical symptoms,
cerebrospinal fluid testing, serial MOG- and Aquaporin-4 ab testing and MRI studies at onset as well as follow up MRI studies up to
24 months. A grading system consisting of 4 grades (grade 1 = complete resolution; grade 4 = no resolution at all) was used to
compare the degree of lesion resolution over time in the different disease entities.

Results: In our previous study we could show that children with TM as part of different disease entities have special features in
regard to the MRI presentation such as longitudinally extensive transverse myelitis (LETM) and leptomeningeal enhancement in
children with MOGAD.

In the follow up study we further found important differences in regard to resolution of lesions over time in the three different
subgroups. All children with MOGAD showed a significant resolution of the initially detected lesion over time. There was a
significant difference of MRI grades before versus after twelve months of onset (p<0.002). In contrast, the majority of children
with MS had no or only a slight improvement (grade 3, 4) and no child had a complete lesion resolution within 24 months (grade
1). The group of seronegative children was more heterogeneous with radiological findings ranging from complete resolution after
six months (grade 1) to no change at all after 24 months (grade 4). A special feature in children with MOGAD was the complete
resolution of lesions as early as six weeks but not later than twelve months (grade 1).

Conclusions: Children with TM and antibodies to MOG show an excellent radiological resolution compared to children with MS
and seronegative children.
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Objective: Status Epilepticus (SE) in the pediatric age represents a medical and neurological emergency with risk of brief- and
long-term sequelae. The aim of the present study was to (1) retrospectively evaluate the diagnostic and therapeutic approach to
SE in the emergency room (ER) of a tertiary care center for pediatrics and pediatric neurology; (2) describe the long-term outcome
of these events.

Methods: The present monocentric, retrospective study included episodes of SE diagnosed and treated between 2010 and 2021
by consultant pediatric neurologists in the pediatric ER. The clinical features and management of SE were analyzed. The risk of
admission to the Intensive Care Unit (ICU) was evaluated using the Pediatric Early Warning Signs (PEWS) score. The SE in Pediatric
patients Severity Score (STEPSS) and the PEDSS outcome prediction score were calculated.

Results: 142 episodes of SE were included within a cohort of 101 patients (mean age: 5 years old). Remote symptomatic etiology
was the most frequent (39%), followed by febrile SE (25%). Ninety-one percent of the episodes were classifiable as Convulsive SE
(CSE). Video-electroencephalography (v-EEG) was available in 34% of SE in the ictal phase. Nonconvulsive SE (NCSE) and de novo
episodes were treated less frequently (p=0.004) and with higher delay (p=0.01) than CSE and SE occurring in people with
epilepsy or history of previous SE. Time to v-EEG and time to therapy administration were directly related to SE's total duration
(Rho=0.6279 and Rho=0.64).

V-EEG recording also helped to identify and treat NCSE occurring after CSE in 30% of registered CSE.

Appropriate color-tagging during triage allowed a timely treatment of SE with shorter duration (p=0.0043). High scores on PEWS
were associated with higher odds of admission to pediatric ICU in this cohort (p=0.011). No significant correlation was found
between STEPSS scores and response to treatment (p=0.24).

Conclusions: The present study highlighted triage and v-EEG recording play a pivotal role in order to allow a rapid diagnosis and
timely treatment of SE in the pediatric ER setting, especially in case of episodes with subtle motor features (NCSE occurring alone
or after CSE). The predictive role of STEPSS and PEDSS score has been explored. The PEWS score may be helpful to predict the
risk of admission to ICU in pediatric patients with SE. Further studies are needed to improve the approach to SE in the real-life
setting.
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Objective: Pediatric Acute Liver Failure (PALF) is a rare, life-threatening condition in children, necessitating liver transplantation
(LTx) in absence of spontaneous recovery. In the pre-transplant period, the neurological condition can deteriorate rapidly,
resulting in morbidity and mortality. In individual patients, obtaining pre-transplant insights into the (ir)reversibility of the
neurological condition has been notoriously difficult, hampering medical and surgical decision making. Therefore, we aimed to
investigate pre-transplant neurological parameters in relation to outcome.

Methods: We performed a retrospective, observational cohort study of PALF patients with hepatic encephalopathy (HE) grade
-1V, admitted between 1993-2020. According to neurologic parameters and cerebral MRI descriptions, we subdivided patients
into three groups: (1) intact pupillary and brainstem reflexes; (2) absent pupillary and/or brainstem reflexes without radiologically
proven brain herniation; (3) radiologically proven brain herniation. Primary outcome was defined as survival within 1 year after
discharge. We compared the groups for pre-transplant neurological parameters and neurological outcome after treatment.

Results: We included 47 patients, of whom 27/47 (57%) ultimately underwent LTx. Survival rates were 73% (24/33), 43% (3/7)
and 14% (1/7) for group 1, 2 and 3, respectively. Survival rates were higher in the LTx group vs. the no-LTx group (74% (20/27) vs.
30% (6/20); p=.006). After LTx, 16/21 patients from group 1 survived with no neurological impairment (14/16) or moderately
severe impairment (2/16). From the no-LTx group, 8/12 patients survived, 7 with no neurological impairment and 1 with
moderately severe impairment. Absent pupillary reflexes and/or absent brain stem reflexes were not necessarily associated with
poor outcome in the LTx group, as 3/3 patients survived with full neurological recovery. All 4 patients from the no-LTx group died.
Radiologically proven brain herniation (beginning or advanced) was the only parameter associated with subsequent mortality (6/7)
or minimally conscious state (1/7) in both treatment groups.

Conclusions: In patients with PALF and grade llI-IV HE, radiological signs of brain herniation are associated with subsequent
mortality or severe neurological damage, irrespective of subsequent LTx. Absent pupillary reflexes and/or absent brain stem
reflexes do not exclude full neurological recovery after LTx in our cohort and should therefore be interpreted with great caution.
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OUTCOME PREDICTORS OF SEIZURE FREEDOM/DRUG FREEDOM AFTER EPILEPSY SURGERY IN A PEDIATRIC SERIES
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Objective: to evaluate the pre-surgical variables associated with seizure freedom/drug freedom in children and adolescents with
epilepsy who underwent resective surgery or lobar disconnection

Methods: monocentric retrospective study on epileptic patients who underwent epilepsy surgery. Inclusion criteria: age < 18
years, focal non-hemispheric epilepsy, follow-up > 3 years. Exclusion criteria: age > 18 years, follow-up < 3 years, insufficient
data, previous surgical treatment in other centers, palliative surgery, hemispherotomy, hypothalamic hamartomas. Using logistic
regression, we evaluated the correlation between semiological, EEG, brain MRI variables and the post-surgical outcome. We
grouped patients based on pathology and evaluated the outcome in terms of seizure freedom/drug freedom.

Results: 125 patients (61% M), mean age 13.3 years (3,54-26), age at surgery 9 years (median 9, range 0,5-17,9), mean follow
up 4,7 years. Seventy-five (58%) were drug resistant before surgery. EEG showed no interictal epileptic discharges (IEDs) in
36/125 (29%), focal or diffuse IEDs in 79/125 (63%), bilateral independent IEDs in 11/125 (9%). 115/125 (92%) had a clear or
subtle brain MRI lesion. Histology: 21/125 (17%) FCD |, 28/125 (22%) FCD Il, 53/125 (42%) LEAT, 11/125 (9%) HS, 12/125 (10%)
other. Eighty-five patients (68%) were seizure-free and drug-free at last follow-up. Patients with FCD | and other lesions are less
likely to become seizure free/drug free than patients with LEAT and FCD II. Predictors of seizure freedom/drug freedom were
higher age at onset (p 0.004), shorter disease duration (p 0.001), absence of IEDs (p 0.017) or other than bilateral independent
IEDs (p 0.048), positive MRI (p 0.004), lobar/sublobar lesion (p 0.002), no drug resistance (p 0.008). We did not find significant
relationship with other variables such as lateralizing or localizing signs, closeness to eloquent areas, seizure frequency before
surgery, temporal epileptogenic zone.

Conclusions: Our study underlines the role of IEDs and brain MRI as predictors of outcome in epilepsy surgery in the pediatric
population. As already reported in literature, we documented the association between a worse surgical outcome and higher age at
surgery, longer disease duration, drug resistance. Data regarding not only predictors of seizure freedom but also drug freedom
after surgery are lacking. We reported a good outcome and a long follow-up in our series, suggesting that early withdrawn of
ASMs does not influence surgical outcome.
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MONARCH and ADMIRAL Interim Analyses: Phase 1/2a Studies Investigating Safety and Drug Exposure of STK-001,
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Objective: DS is a severe and progressive genetic developmental and epileptic encephalopathy that typically begins in the first
year of life. Approximately 85% of cases are caused by heterozygous, loss of function, de novo mutations in the SCN1A gene,
which encodes the voltage-gated sodium channel type 1 a subunit (Na,1.1) protein. DS is characterized by high seizure
frequency (SF) and severity, intellectual disability, ataxia/motor abnormalities, and a high risk of sudden unexplained death in
epilepsy. STK-001 is an investigational ASO treatment designed to upregulate Na, 1.1 protein expression in the brain by leveraging
the wild-type (non-mutant) copy of SCNIA to restore physiological Na, 1.1 levels, thereby potentially reducing both SF and
non-seizure comorbidities.

Methods: MONARCH (NCT04442295) and ADMIRAL (2020-006016-24) are ongoing, open-label, multi-center studies in US and UK
of patients with DS aged 2-18 years assessing safety, tolerability, plasma PK and CSF exposure of intrathecally (IT) administered
ascending doses of STK-001. Patients have disease onset <12 months old with recurrent seizures and a genetically confirmed
SCN1A variant. Patients are grouped by age (2-12 and 13-18 years) and SF is observed for 28 days before dosing. Patients are
followed for 6 months after last dose. Adverse events (AEs) are monitored continuously, with plasma and CSF collected for
STK-001 exposure at multiple times.

Results: As of 11AUG22, 55 patients received = 1 dose of STK-001 (10 to 45mg/dose). All treatment-emergent adverse events
related to study drug were non-serious and mild or moderate. 74.1% (20/27) of patients treated with 3 doses of STK-001
experienced a reduction from baseline in convulsive SF as measured from Day 29 after 1st dose to 3 months post last dose.
55.2% median reduction was observed in patients treated with 45mg (n=6). SF reductions occurred on a background of
anti-seizure medications, including fenfluramine. Dose-dependent increase in plasma and CSF exposure was observed, and
following repeat dosing, CSF STK-001 accumulation was observed.

Conclusions: Data to date indicate that STK-001 was well-tolerated and overall potential benefit-risk remains favorable in single
and multiple doses up to 45 mg/dose. These data support continued development of STK-001 as the first potential
disease-modifying approach to treat DS. Together with the OLEs, these data will help inform future clinical studies of STK-001.
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Long-term cognitive consequences of self-limited epilepsies of childhood
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Objective: The self-limited epilepsies of childhood are common and were historically considered benign. We sought to determine
whether cognitive function in young adults who experienced self-limited epilepsy as children and are now seizure-free and
unmedicated differs to the general population.

Methods: We performed a cross-sectional population-based study using data obtained from a national compulsory program for
military conscription from 1980-2018. Participants were defined as having a self-limited epilepsy of childhood if they had a
previous diagnosis of epilepsy but were > 5 years following the last seizure and > 2 years without anti-seizure medication. The
main outcome was the odds ratio for having low cognitive function defined as being >1.5 SD below the mean in those with
previous self-limited epilepsy of childhood vs. their peers without a history of epilepsy, using an unadjusted multinominal
regression model. Separate analyses were performed for three sub-periods to assess potential impact of changes in management
over time. A similar analysis was performed in participants following remission of a non-neurological chronic disease of childhood,
asthma.

Results: Following exclusion criteria, 2,124,871 men and women aged 16 to 19 years were included in the analysis, of whom
3,452 (0.16%) met the criteria of having had a self-limited epilepsy of childhood. 346 (10.0%) participants from the self-limited
epilepsy group had low cognitive function vs. 160,133 (7.5%) in the other participants. The odds ratio of having low cognitive
function in the self-limited epilepsy of childhood group was 1.43 (95% Cl 1.28-1.59, p<.001). Correcting for gender and
socioeconomic status did not attenuate the statistical significance and was unchanged during the three sub-periods. We did not
demonstrate similar findings in the resolved asthma cohort.

Conclusions: Cognitive outcomes in young adults with previous self-limited epilepsies of childhood are more likely to be poor
compared to peers with no history of epilepsy. Our results support that this is not merely due to the burden of dealing with chronic
illness and stresses the need to avoid the term "benign" for these epilepsies. Further research should delineate the role of seizure
burden vs. other possible contributing factors such as long-term effects of anti-seizure medications or genetic variations in
epilepsy patients.
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Early predictors of remission in newly diagnosed children with epilepsy: a prospective study
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Objective: Early prediction of treatment outcome in epilepsy continues to be a major challenge. The purpose of this study is to
identify predictive factors of a two-year remission (2YR) in a large cohort of children with new-onset seizures based on baseline
clinical characteristics, initial EEG and brain MRI findings. A secondary objective is to compute remission rates according to the
classification of epilepsies.

Methods: A prospective cohort of 677 children with newly-diagnosed epilepsy, initiated on treatment with antiseizure medication
and with a follow-up of at least two years was evaluated. 2YR was defined as achieving at least two years of complete seizure
freedom while on treatment. Multivariable analysis was performed with the Cox proportional hazards model and recursive
partition analysis was used to develop a decision tree. P-values<0.05 were considered significant.

Results: The median age at time of seizure onset was 6.7 years and the median follow-up was 7.3 years. 548 (80.9%) achieved a
2YR during the follow up period, with the highest yield in children with self-limited focal epilepsy (97.5%) and the lowest in those
with developmental epileptic encephalopathy (48.4%). Multivariable analysis found the presence and degree of developmental
delay (DD), detection of an epileptogenic lesion on brain MRI and a higher number of pretreatment seizures were significantly
associated with a lower probability of achieving a 2YR. Recursive partition analysis found that the presence and severity of DD
were the most important predictors of remission. An epileptogenic lesion was a significant predictor variable only in children with
no evidence of DD, and a high number of pretreatment seizures was a predictive factor in children with no DD and absence of an
epileptogenic lesion.

Conclusions: Seizure remission can be predicted to some extent at the time of initial evaluation, allowing timely selection of
children requiring close follow-up, consideration for neurosurgical intervention, or investigational treatments trials.
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Interictal epileptiform discharges stratify focal cortical dysplasia type | and Il in intracranial EEG
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Objective: Surgical treatment of pharmacoresistant focal epilepsy related to focal cortical dysplasia (FCD) targets completely
removing the epileptogenic lesion. However, a large proportion of the patients have no visible MRI changes despite technical
progress in neuroimaging. The delineation of the lesion boundaries still depends on stereo-EEG (SEEG) examination and resection
size on the prediction of FCD type | or Il (extensive or limited). The cytoarchitectonic background of FCD suggests different
manifestations in electrophysiological activity. We hypostatise the interictal epileptiform discharges (IEDs) as the most occurred
interictal activity that can reflect FCD types.

Methods: Six hours of awake (3h) and sleep (3h) interictal SEEG of 44 patients with FCD (n=19 type I, n=25 type Il) were
analysed for IED detection and identify episodes of IEDs recruited into repetitive discharges (RDs). Average IED rate,
inter-discharge interval and IEDs periodicity within RD episodes, and average and maximal RD duration were compared between
FCD type l and II.

Results: Patients with FCD type Il had a significantly higher IED rate (p<0.005), a shorter inter-discharge interval within RD
episodes (p<0.003), sleep influence on decreased RD periodicity (p<0.036), and longer RD episode duration (p<0.003) than
patients with type |. A Bayesian classifier can stratify FCD types with 82% accuracy.

Conclusions: Temporal characteristics of IEDs recruited to RDs reflect the histological findings of FCD subtypes from SEEG and
can predict FCD types | and Il for surgery planning purposes.
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Initial phenotype in children with focal cortical dysplasia and low-grade epilepsy-associated tumors: first results of
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Objective: to determine the initial phenotype in children with malformations of cortical development (MCD), with emphasis on
focal cortical dysplasia (FCD) and low-grade epilepsy-associated tumors (LEAT).

Methods: We retrospectively evaluated 78 clinical characteristics in surgical cohorts of paediatric patients with histological
diagnosis of MCD or LEAT operated between 2010 and 2020 in three epilepsy surgery centers (MUH, Prague; UMC, Utrecht; GOSH,
London). Identifiers characterized the initial clinical presentation of patients and their diagnostic findings at the time of epilepsy
onset. Time intervals between important milestones (e.g. seizure manifestation to the diagnosis, to the referral to the epilepsy
surgery centre, to the epilepsy surgery) were analyzed.

Results: We retrospectively assessed 37 children with FCD |, 51 with FCD lla, 126 with FCD llb, 36 with FCD llIb, and 188 with
LEAT. Mean age at first seizure was lower in FCDs (type | 49+43 months, lla 29+34, lIb 36+37) in comparison to FCD lllb (73£59)
and LEATs (70+59). Altogether 24% of patients had diagnostic delay (>2 weeks) after the epilepsy onset (17+£25 months). Daily
seizures at the time of epilepsy onset were common (>65% of patients) in children with FCD lla and llb. Patients with FCD | and lla
had a developmental delay before epilepsy onset more frequently (in 32 and 33% of cases, respectively) than those with FCD lib,
Illb, and LEAT (<15%). Initial EEG findings were not available in 24% of cases, however, reported ones were abnormal in over 74%
of cases. The presence of focal rhythmic discharges appears to be a diagnostic biomarker in a subgroup of children with FCD lla
(33%) and llb (24%). The first brain MRI was evaluated as normal in 48% of patients with FCD | whereas tumors were almost
always diagnosed from the very first MRI. The sensitivity of MRI in determining the associated FCD lllb in LEATs was low. Best
pooperative seizure outcomes were seen in children with LEATs, FCD Ilib, and IIb (86, 78, and 80% of cases seizure-free at 2 years
follow-up) compared to 66% in FCD | and 75% in FCD lla.

Conclusions: With these preliminary results of an ongoing multicentric study, we were able to describe, compare and contrast
the initial clinical course of FCD type |, type Il and LEAT. We were able to describe, compare and contrast the initial clinical course
of FCD type |, type Il and LEAT. Several gaps in current clinical practice were identified. Our ultimate goal is to facilitate the
diagnostic process in this patient's group.
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The clinical and genetic spectrum of autosomal-recessive TOR1A-related disorders
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Objective: TOR1A-associated arthrogryposis multiplex congenita 5 (AMC5) is a rare neurodevelopmental disorder arising from
biallelic variants in TOR1A. While less than 15 individuals with TOR1A-AMC5 have been reported in detail, a systematic
investigation of the full disease-associated spectrum of autosomal-recessive TOR1A-related disorders has not been conducted.

Methods: Clinical characteristics, imaging findings, and genetic information of 56 affected individuals from 39 families with
biallelic variants in TOR1A were systematically analyzed using standardized Human Phenotype Ontology terminology and in silico
prediction tools.

Results: Median age at last follow-up was 3 years (0-24 years). Most individuals presented with congenital flexion contractures
(95%) and developmental delay (80%). Motor symptoms were reported in 79% and included lower limb spasticity, pyramidal
signs, and gait disturbances. Facial dysmorphism was an integral part of the phenotype, with key features being a broad/full nasal
tip, narrowing of the forehead and full cheeks. Analysis of disease-associated manifestations delineated a phenotypic spectrum
ranging from normal cognition and mild gait disturbance to congenital arthrogryposis, global developmental delay and inability to
walk. In a subset, the presentation was consistent with fetal akinesia deformation sequence with severe intrauterine
abnormalities. Survival was 71% with higher mortality in males. Death occurred at a median age of 1.2 months (1 week - 9 years)
due to respiratory failure, cardiac arrest, or sepsis. Brain MRIs identified non-specific neuroimaging features, including a
hypoplastic corpus callosum (72%), foci of signal abnormality in the subcortical and periventricular white matter (55%), diffuse
white matter volume loss (45%), mega cisterna magna (36%) and arachnoid cysts (27%). The molecular spectrum included 22
variants, defining a mutational hotspot in the C-terminal domain of the Torsin-1A protein. Genotype-phenotype analysis revealed
an association of missense variants in the 3-helix bundle domain to an attenuated phenotype, while missense variants near the
Walker A/B motif as well as biallelic truncating variants were linked to early death.

Conclusions: This systematic cross-sectional analysis of a large cohort of individuals with biallelic TOR1A variants across a wide
age-range delineates the clinical and genetic spectrum of TOR1A-related autosomal-recessive disease and highlights potential
predictors for disease severity and survival.
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Biallelic pathogenic variants in ITFG2 are associated with a a syndromic megalencephalic neurodevelopmental
syndrome
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Objective: The mechanistic target of rapamycin complex 1 (mTORC1) is a central regulator of cell growth that responds to
diverse environmental signals and is deregulated in many human diseases, including cancer and neurodevelopmental disorders.
KICSTOR is a four-member (KPTN, SZT2, ITFG2 and c120rf66) protein complex involved in the lysosome-associated negative
regulation of mTORCL signalling. KPTN and SZT2 have already been implicated in neurodevelopmental disorders mainly
characterized by global developmental delay, intellectual disability, epilepsy, macrocephaly and facial dysmorphisms (MIM
615620 and MIM 615463). Integrin-alpha FG-GAP repeat containing protein 2, or ITFG2, is one of the four subunits of the KICSTOR
protein complex.

Methods: The affected individuals were identified by screening genomic datasets from several diagnostic and research genetic
laboratories internationally, as well as using GeneMatcher. After obtaining signed informed consent forms, clinical data and DNA
samples were collected from participating families and used under research project approved by the Review Boards and Bioethics
Committees at University College London Hospital and the other participating institutions. Either whole exome sequencing (WES)
or whole genome sequencing (WGS) was performed at different diagnostic or research laboratories. The candidate variants were
confirmed after filtering and interpretation according to the ACMG Guidelines, and segregation analyses was done by Sanger
sequencing. Knockouts and knockins in zebrafish were generated by CRISPR/Cas9.

Results: We report a total cohort of 37 affected individuals from 22 unrelated families, presenting with a neurodevelopmental
disorder characterized by global developmental delay, intellectual disability, macrocephaly, facial dysmorphisms and variable
presence of autistic features. Sixteen variants were detected, including eight truncating variants, six missense variants and two
splice variants. Interestingly, two of the missense variants were detected within multiple families, suggesting there might be a
shared ancestral haplotype within these families. Knock-out and knock-in zebrafish model recapitulates the phenotype, presenting
with craniofacial abnormalities and severe motor deficits.

Conclusions: We implicate ITFG2 as a new disease causing gene related to a novel syndromic megalencephalic
neurodevelopmental syndrome.
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Analysis of progression and specific patterns of brain atrophy in CLN2 patients receiving standard of care ICV-ERT
with Cerliponase alfa
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Objective: Neuronal ceroid-lipofuscinosis type 2 (CLN2) is a neurodegenerative lysosomal storage disease caused by mutations
in the TPP1 gene, encoding the lysosomal enzyme tripeptidyl peptidase 1 (TPP1). Affected children show first clinical symptoms
between 1.5 and 4 years of age, including language developmental delay, seizures, psychomotor decline and loss of vision. As the
disease primarily affects the central nervous system, neurodegeneration is reflected by a rapidly progressive loss of gray matter
which can be quantified using MRI volumetric analysis. Currently, the only approved treatment consists of intraventricular enzyme
replacement therapy (ICV-ERT) with recombinant human TPP1 (Cerliponase alfa). Clinical trials have shown that this treatment
slows down the loss of motor and language function as measured using disease specific clinical scoring systems.

Methods: In our study, we followed 29 CLN2 patients receiving ICV-ERT as standard of care outside clinical trial settings and
collected longitudinal data on disease progression for up to 55 months: These data consisted of MRI scans every 6 months as well
as the Hamburg LINCL Scale, the Weill-Cornell LINCL Scale, Denver Developmental test and CLN2 Movement Disorder Inventory as
clinical follow-up parameters. For MRI volumetric analysis we used the Freesurfer Software followed by a non-linear mixed effects
regression. Partial Least Square analysis was used to analyse the correlation between clinical parameters and brain volumetric
measures. Global gray matter loss was contextualized with metabolic, transcriptomic, structural and functional network data of
healthy cohorts (Allen Human Brain Atlas).

Results: Analyses revealed that the overall loss of cortical gray matter in treated patients (4.5 % per year) was less than in
pre-published natural history cohort (12.5% per year). Moreover, we could identify patterns of brain atrophy as well as of clinical
disease progression which strongly correlated with each other. Contextualization analyses showed that brain regions with high
levels of interconnection, with high oxygen and high glucose metabolism are most severely affected by brain atrophy.

Conclusions: These data show that brain volumetric analysis in MRI scans is a valuable and sensitive follow-up parameter for
analysis of disease progression and treatment efficacy. Moreover, contextualization results suggest that TPP1 deficiency affects
especially highly active neurons and provide novel insights into the pathophysiology in CLN2 disease.
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Expanding clinical and molecular spectrum of IL-6 signal transduction disorders reveals variable immunodeficiency
and neurodevelopmental features with dysregulated autophagy and intracellular trafficking
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Objective: Cytokine receptors on cell surfaces include transmembrane interleukin-6 signal transducers that regulate cellular
differentiation, proliferation, and host defense against intruding organisms during infection. Biallelic variants in cytokine receptor
genes IL6ST and LIFR are associated with Stiive-Wiedemann syndrome (SWS), characterized by neurodevelopmental disorders,
dysautonomia, bone abnormalities, and innate errors of immunity. Monoallelic variants are increasingly found with isolated
phenotypes (urinary tract anomalies, Hyper-IgE syndrome). The pathomechanism, metabolic dysregulation, and phenotypic
variability remain largely elusive.

Methods: We investigated detailed clinical, imaging, molecular, and immune cellular features from the largest cohort of patients
with biallelic and monoallelic IL-6 signal transduction disorders reported to date. We complemented our analysis by a reverse
genetic approach including proteomic data and experimental findings from primary patient cells, murine cellular assays, and
transgenic mice.

Results: Based on detailed characterization of 85 patients with biallelic and monoallelic LIFR and IL6ST variants, we identified a
wide clinical, molecular, and imaging spectrum. Genotype-phenotype studies suggested tentative correlations between clinical
severity and residual protein expression. Characteristic findings of SWS showed variable progression, even in monoallelic
disorders. Novel phenotype expansions mimicking congenital disorders of autophagy included hypopigmentation, epilepsy, and
movement disorders. We characterized one patient with a homozygous LIFR:p.Cys270Gly mutation and lethal course of COVID-19
infection in more detail. Murine cellular assays with LIFR:p.Cys270Gly indicated reduced STAT3, STAT1, and ERK phosphorylation,
and flow cytometry revealed lower LIFR presentation on the cell surface. We detected significant downstream dysregulation of
autophagy and intracellular trafficking in proteomic investigations from primary LIFR:p.Cys270Gly patient cells, isolated out of
bronchoalveolar lavage fluid, and from a transgenic mouse model with selective inhibition of 1l6st in astrocytes.

Conclusions: Impaired IL-6 signal transduction reveals downstream dysfunction of autophagy and intracellular trafficking that
may explain several features of the phenotype expansion in SWS. This novel pathomechanism in cytokine receptor disorders may
serve as a basis for therapy development for an important emerging group of monogenic neuroimmunological disorders.
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The genetic spectrum of congenital ocular motor apraxia type Cogan
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Objective: The term congenital ocular motor apraxia (COMA), coined by Cogan in 1952, designates the incapacity to initiate
voluntary eye movements performing rapid gaze shift, so called saccades. While regarded as a nosological entity by some
authors, there is growing evidence that COMA designates merely a neurological symptom with etiologic heterogeneity.

Methods: In 2016, we reported an observational study in a cohort of 21 patients diagnosed as having COMA. Thorough
re-evaluation of the neuroimaging features of these 21 subjects revealed a previously not recognized molar tooth sign (MTS) in 11
of them, thus leading to a diagnostic reassignment as Joubert syndrome (JBTS). Specific MRI features in two further individuals
indicated a Poretti-Boltshauser syndrome (PTBHS) and a tubulinopathy. In eight patients, a more precise diagnosis was not
achieved. We pursued this cohort aiming at clarification of the definite genetic basis of COMA in each patient.

Results: Using a candidate gene approach, molecular genetic panels or exome sequencing, we detected causative molecular
genetic variants in 17 of 21 patients with COMA. In nine of those 11 subjects diagnosed with JBTS due to newly recognized MTS on
neuroimaging, we found pathogenic mutations in five different genes known to be associated with JBTS, including KIAA0586,
NPHP1, CC2D2A, MKS1, and TMEM67. In two individuals without MTS on MRI, pathogenic variants were detected in NPHP1 and
KIAA0586, arriving at a diagnosis of JBTS type 4 and 23, respectively. Three patients carried heterozygous truncating variants in
SUFU, representing the first description of a newly identified forme fruste of |BTS. The clinical diagnoses of PTBHS and
tubulinopathy were confirmed by detection of causative variants in LAMA1 and TUBA1A, respectively. In one patient with normal
MRI, biallelic pathogenic variants in ATM indicated variant ataxia telangiectasia. Exome sequencing failed to reveal causative
genetic variants in the remaining four subjects, two of them with clear MTS on MRI.

Conclusions: Our findings indicate marked etiologic heterogeneity in COMA with detection of causative mutations in 81% (17/21)
in our cohort and nine different genes being affected, mostly genes associated with JBTS. We provide a diagnostic algorithm for
COMA.
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Whole exome and whole genome sequencing for the diagnosis of rare paediatric neurological disorders
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Case study: Introduction: Rare diseases affect a very small percentage of the population (5 out of 10 000 people in Europe). Most
of them have neurological symptoms and about 90% of those affect children. The average time from the first symptom to
diagnosis is at least three to five years and up to 50% of patients remain undiagnosed. Genetic testing plays an important role in
discovering and identifying the underlying disease mechanism. Next generation sequencing techniques, like whole exome
sequencing (WES) and whole genome sequencing (WGS) quickly became a first-line diagnostic approach for undiagnosed genetic
disorders.

Materials and Methods: In our study we examined 70 undiagnosed patients with neurological features. Their age ranges from 6
mounts to 16 years. WES was applied on 32 patients and 38 patients were tested through WGS. WES and WGS were performed on
an BGISEQ-500 platform in our partner laboratory - BGIl. We performed individual biocinformatics analysis on WES and WGS data
based on every patient clinical phenotype. The classification of the variants was performed using ACMG criteria.

Results: We identified pathogenic/likely pathogenic variants in 38 out of 70 patients, which were correctly diagnosed. Variants
with unknown significance were detected in 22 patients as potential candidates associated with their phenotype. For them we
recommended family segregation analysis for re-classification of identified VUS. After performed bioinformatic analysis ten
remained without diagnosis, and re-analysis of the data after one year was recommended.

Conclusion: The application of WES and WGS has revolutionized the diagnosis of rare pediatric disorders. The results ended the
diagnostic odyssey of 38 of our patients and added valuable genetic knowledge about pediatric neurologic disorders in our
country. Fifty-four percent of our patients received a genetic diagnose, among them children with ultra-rare diseases like: TH
deficiency, Knobloch syndrome, Smith-Kingsmore syndrome, Cockayne syndrome, type B, Walker-Walburg syndrome,
Basilicata-Akhtar Syndrome, Alazami-Yuan syndrome etc. For many of these disorders there is no treatment available, but the
diagnosis allows families to understand the condition, enables prevention and prognosis of the course of the disease.
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Objective: Focal cortical dysplasia type | (FCD type I) is still an enigmatic entity - patients vary in their clinical course, and its
genetic cause is still unknown. We aimed to characterize clinical course and describe genetic findings of a large surgical cohort of
pediatric patients with FCD type I.

Methods: We included paediatric patients who underwent epilepsy surgery in Motol Epilepsy Center for focal drug-resistant
epilepsy with histopathological diagnosis of isolated FCD type | according to the current FCD classification (n=28). Preoperative
evaluation always included a detailed description of a clinical course, scalp EEG, MRI and neuropsychological examination; SPECT,
PET and SEEG if necessary. DNA isolated from blood and brain tissue was tested by whole-exome sequencing (WES).

Results: Histopathology verified FCD type IA in 61%, FCD type IB and IC represent 21% and 18% resp. Epilepsy started before 6
years of age in 75%. Daily seizures were observed in 78% of patients and 4/28 had a status epilepticus. Developmental delay or
cognitive decline during the epilepsy course was observed in 22 patients (79%). Localized continual or intermittent EEG slowing
was described in 26 patients (92%). Interictal epileptiform abnormity was mostly multiregional (18/28). Normal or nonspecific
findings on MRI were in 12/28, and 10/12 (83%) of them underwent SEEG. Focal resection was done in 16 patients (57%),
multilobar in 7 (25%), hemispherotomy in 4 (14%) and lobar in 1 patient. Postoperatively, 71% of children are seizure-free (Engel
1). Molecular-genetic testing of blood-derived DNA was done in 19/28 patients, and somatic WES in 14/28. In one patient, we
identified a somatic variant in RARSI gene (c.1761G>T, chr5:9.168517950G>T, p.Lys587Asn) with VAF 2,53%. We also identified
in one patient a germline variant in gene Rb1 (c.1815-1G>A, chrl3:9.49030339G>A).

Conclusions: We present a unique cohort of paediatric patients with FCD type I. Utilizing complex multimodal diagnostic
approach, they can achieve favorable postsurgical outcomes. We identified a somatic variant in RARS1 gene previously not
associated with MCD and a germline variant in Rb1 gene which can regulate neuronal migration. In both of these findings,
however, functional studies are necessary.
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Objective: We aim to describe the effectiveness of fenfluramine (FFA) on generalized tonic-clonic seizures (GTCS) or tonic-clonic
seizures (TCS) in patients with rare epilepsy syndromes.

Methods: Reports of patients treated with FFA for seizures associated with rare epilepsy syndromes were identified and
subsequently included if FFA was used for convulsive seizure control. The studies selected described a change in the frequency of
GTCS, TCS, or major motor seizures. Case reports or studies where the reduction in GTCS or TCS was unclear were excluded.
Initial FFA doses, duration of treatment (exposure), and reduction in GTCS/TCS are reported. Descriptive statistics were used for
the analysis.

Results: We included data from 13 studies: 4 randomized-controlled trials (RCTs), 4 observational studies, 4 open-label studies,
and 1 case series. A total of 561 patients were enrolled and treated with FFA for DS (n=360), LGS (n=176), Sunflower syndrome
(n=10), CDKL5 deficiency disorder (n=6), SCN8A-related disorder (n=3), and other developmental and epileptic encephalopathies
(DEEs; n=6). Of these, 396 (70.6%) patients experienced GTCS or TCS at baseline. Patients were generally initiated on 0.2
mg/kg/day FFA added to their baseline standard-of-care regimen and titrated per protocol or by physician discretion. Mean or
median treatment duration (exposure) ranged from 12 weeks up to 16 years. In 3 studies, the reduction in GTCS or TCS was
included as part of the overall seizure type evaluated. A reduction in frequency of GTCS or TCS was observed in most FFA-treated
patients. In 8 studies (including the 4 RCTs), the median percent reduction in GTCS ranged from 45.7% to 90.8%. Among 8 studies
providing data, 7 reported at least half of the patients experienced >=75% reduction in GTCS or TCS frequency; 5 studies
reported that more than half of patients were GTCS-free after FFA treatment.

Conclusions: These results indicate that FFA led to a clinically significant reduction in GTCS or TCS frequency in patients with
rare epilepsy syndromes. Further research is needed to determine the impact of FFA on sudden unexpected death in epilepsy
(SUDEP) in those patient populations. Funded by UCB Pharma.
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Objective: Despite emerging reports on novel genes implicated in pathogenesis of malformations of cortical development (MCD),
a significant proportion of patients remain without genetic cause. We aimed to detect novel genetic variants in genes involved in
neurogenesis in a cohort of patients with MCD and focal epilepsy investigated in a tertiary centre for epilepsy and epilepsy
surgery.

Methods: A database of 165 blood-derived DNA samples obtained from patients investigated for focal epilepsy and/or MCD was
filtered for variants in 7547 genes involved in neurological pathways and phenotypes published in a paper by Lai et al., 2022. The
respective patients underwent targeted gene panel sequencing and/or exome sequencing. We prioritised for loss-of-function
variants with less than 1% frequency in gnomAD (genomes and exomes).

Results: Approximately 256 thousand variants were identified (before prioritization). We identified one splice-site and one
frameshift deletion variant in ATP6VOB : NM_001294333.1(ATP6V0B):c.258del p.(Lys87Argfs*58) and
NM_004047.5(ATP6V0B):c.68-5T>A p.? , both previously unreported, in patients with strikingly similar phenotype. Both patients
suffered from drug-resistant focal epilepsy originating in insular cortex, with normal cognitive development and normal
neurological findings, otherwise healthy; both were MRI-negative. They both underwent epilepsy surgery, including stereoEEG
study; in neither of them were we able to ascertain histopathological diagnosis. Both patients are seizure-free after surgery, still
on anti-seizure medication. ATP6VOB encodes for ATPase H+ transporting VO subunit b, and Meo-Evoli et al. found that ectopic
expression of ATP6VOB increased mTORC1 activity, a know pathway involved in FCD pathogenesis. In both cases, the variant was
inherited from an unaffected parent. No other LoF, missense or splicing variants in ATP6VOB, absent from controls, were identified
in our database.

Conclusions: We identified two LoF variants in ATP6VOB in patients with drug-resistant focal insular epilepsy. We hypothesise a
potential role of ATP6VOB, possibly in combination with a second-hit variant present in brain tissue. Functional studies to ascertain
the role of these variants are warranted.
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Objective: Understanding the effect of mutation on protein function is essential in medicine for the treatment of various
diseases. Nowadays, precision medicine is increasingly applied to treat individual patients based on their specific predispositions.
With fast and cheap sequencing methods, we can identify variations in an individual's genetic code and preselect altered proteins
that could be causing a disease. Methods of structure- and sequence-based bioinformatics can be efficiently used to analyze these
variations on a molecular level, explain the effect of mutation on protein function, and even suggest potential treatment
strategies. Recently, we developed a web server, PredictSNPONCO, for the analysis of mutations in cancer-related proteins
(https://loschmidt.chemi.muni.cz/predictsnp-onco). The web server provides fully provides automated computational workflow
combining bioinformatics, molecular modelling, and machine learning to evaluate the effect of mutation and to select potential
drugs.

Methods: In the next step, we will update our workflow to analyze proteins related to epilepsy, including calcium and sodium
channels and GABA receptors. First, we will download and prepare the structures of relevant target proteins. Second, the workflow
will build the mutant proteins, structurally and sequentially compare the wild-type protein with its variants, and evaluate changes
in protein stability, structure, and function. A subsequent virtual screening will evaluate changes in the binding of potential
inhibitors from a list of all FDA/EMA-approved drugs. The calculated results will be supplemented with data from bioinformatics
databases, like UniProtkB, and will be quickly available in an interactive graphical user interface. The results will be further
analyzed by a predictor based on machine learning. For the analysis of transmembrane channels, some modifications of the
workflow need to be introduced. Besides the preparation of novel protein targets and search in relevant databases, analysis of
ligand transport by an in-house developed tool CaverDock will be implemented.

Results: The goal is to provide clinicians with aggregated data from multiple computational tools and databases to identify
problematic mutations, analyze their effects, and suggest potential inhibitors in a drug-repurposing manner.

Conclusions: PredictSNPNEURO wil| be designed as a fully automated web server with an intuitive graphical user interface for
non-experts in computer modeling.
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SURGICAL TECHNIQUE DOES NOT DETERMINE SEIZURE OUTCOME AFTER HEMISPHEROTOMY
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Objective: We aimed to assess determinants of seizure outcome following pediatric hemispherotomy in a contemporary cohort.

Methods: We retrospectively analyzed the seizure outcomes of 457 children who underwent hemispheric surgery in five
European epilepsy centers between 2000 and 2016. We identified variables related to seizure outcome through multivariable
regression modeling with missing data imputation and optimal group matching and further investigated the role of surgical
technique by Bayes factor (BF) analysis.

Results: 177 (39%) children underwent vertical and 280 (61%) lateral hemispherotomy. 344 (75%) children achieved seizure
freedom at a mean follow-up of 5.1 years (range 1 to 17.1). We identified acquired etiology other than stroke (odds ratio (OR) 4.4,
95% confidence interval (Cl) 1.1-18.0), hemimegalencephaly (OR 2.8, Cl 1.1-7.3), contralateral MRI findings (5.5, Cl 2.7-11.1), prior
resective surgery (OR 5.0, Cl 1.8-14.0), and left hemispherotomy (OR 2.3, Cl 1.3-3.9), as significant determinants of seizure
recurrence. We found no evidence for an impact of the hemispherotomy technique on seizure outcome (the Bayes factor for a
model including the hemispherotomy technique over the null model was 1.1), with comparable complication rates for different
approaches.

Conclusions: Knowledge about independent determinants of seizure outcome following pediatric hemispherotomy will improve
the counseling of patients and families. In contrast to previous reports, we found no statistically-relevant difference in
seizure-freedom rates between the vertical and horizontal hemispherotomy techniques when accounting for different clinical
features between groups.
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Objective: A major problem with rare diseases is that there is often little structured data on the efficacy of drugs, as individual
institutions only care for a small number of patients. In addition, in rare diseases, it is often not known what the main goals and
problems of drug therapy are. To solve these problems, we developed the data collection topics together with the patients'
parents and collected drug efficacy data worldwide with the patients' parents (PROMs - Patient Reported Outcome Measures). We
started with one pilot disease, SYNGAP1-related developmental and epileptic encephalopathy (SYNGAP1).

Methods: In order to cover a large collective and thus obtain better statistical power, a multilingual online platform for patient
collaboration and data collection was developed. The online questionnaire system was based on REDCap. In the survey, we asked
parents' subjective evaluation of the effect of medication in SYNGAP1. We worked out with the parents that in addition to the
effect on seizures, the effects and side effects on behavior, development, and sleep are of very great interest in SYNGAP1. Thus
the parents indicated the effect on seizures, behavior, development, and sleep on a scale from -50 to +50.

Results: We received 228 complete data sets from at least 15 countries, representing 20% of the known SYNGAP1 patients
worldwide. Of these, we collected data on 49 medications. To motivate parents, we have displayed the survey results
immediately. We evaluated data only on drugs for which at least seven responses were available.

The best effects in the area of seizures were achieved by the drugs valproate, ethosuximide and clobazam, lamotrigine and CBD;
In the behavioral area THC, statins and CBD; in the developmental area carbamazepine, statins and CBD and in the sleep area
melatonin, THC, and clonidine.

Conclusions: Valproate, which is by far the most frequently used medication, and ethosuximide achieve a very good
anticonvulsant effect, but have only a slight positive effect in the other three areas.

The drugs levetirazetam and perampanel had small positive effects on seizures but such negative ratings on behavior, sleep, and
development that their use seems questionable.

Carbamazepine had unexpected ratings: on average, it seemed to worsen seizures minimally, but there was a very significant
improvement in development. We believe we may be able to elucidate this effect in the future with a correlation with the different
genetic SYNGAP1 mutations.
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Objective: During the first three years of life, rapid growth ensues to facilitate development. With lockdown restrictions, toddlers
during the COVID-19 pandemic had significantly reduced environmental stimulation, leading to missed opportunities for learning
and play. Studies revealed declining scores in children's developmental assessments since the pandemic started. This was the
first study in the Philippines to describe the cognitive, motor and social development of children aged 12 to 36 months during the
COVID-19 pandemic, using the Early Childhood Care and Development (ECCD) Checklist. This study also identified factors
correlated with increased risk of developmental delay.

Methods: A descriptive cross sectional study was done among children aged 12 to 36 months. The ECCD Checklist was
administered to determine the children's risk of developmental delay. Descriptive statistics determined the demographics. Factors
correlated with developmental delay determined using Chi-square test, Multiple Logistic Regression and Odds Ratios, (CI=95%,
alpha=0.05).

Results: 145 children aged 12 to 36 months were included (mean=25.28+7.078 months). Compared to pre pandemic data, more
children (25.5%, n=145) were identified at risk for delays in one or more developmental domains. The odds of toddlers being at
risk of developmental delay increased by two-fold among those with daily screen time of an hour or longer (p=0.033, OR=3.055).
73.1% (n=145) of toddlers had daily screen time of an hour or longer, contrary to AAP recommendations. Though 61.4% (n=145)
had less than an hour of daily informal study sessions, 93.1% (n=145) had daily physical activity of an hour or longer despite
lockdowns.

Conclusions: During the COVID-19 pandemic, more toddlers were at risk for developmental delay, with odds increased with
longer screen time. These findings may guide educational sectors in formulating interventions to prevent delays as we continue
online classes in the Philippines. All this to help children adapt better as the country moves through the new normal.
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Objective: Introduction: As paediatric neurologists, to better understand an abnormal developmental course when we see it in
our patients, we must know what constitutes normal neurodevelopment. Early in the Covid-19 pandemic there was speculation
about the impact of mass isolation and mask-wearing on infant development.

Aims: To look at neurodevelopmental outcomes in a Covid-19 pandemic birth-cohort.

Methods: Methods: We report on a longitudinal prospective observational cohort study of infants born into the Covid-19
pandemic. At 12- and 24-months of age, parents completed developmental questionnaires [developmental milestones,
Ages-and-Stages(ASQ), and Language Development Survey (LDS)]. Results were compared to a pre-pandemic birth cohort. A
subset of infants were assessed at 18-months using eye-tracking technology(Tobii Pro/X3-120), to look at gaze preference in
masked and unmasked adults.

Results: Results: 365 infants born between March and May 2020 were recruited to the cohort study.

At 12-months we compared milestones for pandemic and pre-pandemic cohorts; in logistic analyses infants in the pandemic
cohort had significant differences in having one definite and meaningful word, pointing and crawling compared to the
pre-pandemic cohort.

At 24-months of age infants in the pandemic and pre-pandemic cohorts had similar developmental outcomes in most domains on
ASQ (fine motor, problem solving, personal and social) except communication and gross motor where children from the the
pandemic cohort had lower scores compared to a pre-pandemic cohort, and communication where children from the pandemic
cohort were more likely to fall under standardized cut-offs. In addition, children born in the pandemic cohort had fewer average
words on the LDS compared to previously reported birth cohorts.

In the eye-tracking task when parents or strangers wore a mask, infants demonstrated less interest in the mouth.

Conclusions: Conclusion: Fewer pandemic-born infants have achieved communication milestones at 12- and 24-months
compared to a pre-pandemic cohort. 18-month-old infants paid little interest in the mouth and face when looking at masked
adults. Further work will determine if mask wearing is linked to language attainment. Universal developmental screening and
appropriate timely intervention is extremely important for pandemic-born infants.
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Post-Covid-19 Immune-mediated encephalitis in children: case series and literature review
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Case study: OBJECTIVES

Immune-mediated encephalitis is a rare complication of SARS-CoV2 infection at all ages (overall incidence of 0.5%).This condition
presents extreme clinical variability: it highlights the importance of a standardized diagnostic-therapeutic algorithm.

METHODS

We conducted: (a) a systematic review (from January 2020 to December 2022) searching on Pubmed and Google Scholar
databases including all paediatric patients (aged 0 to 18 years) with post-Covid-19 encephalitis; we aimed to analyze demographic
data, clinical manifestations, laboratory and instrumental findings, therapy and prognosis; (b) a clinical, laboratory and imaging
prospective study in a cohort of 8 children seen and prospectively followed-up at our Center.

RESULTS

A total of 25 affected children were analyzed from 17 studies and compared with our cohort. The mean age at onset in the
literature was 9.3 years (SD % 4,26) vs. 5,8 years (SD * 2,08) in our cohort; the clinical presentation ranged from mild to severe
neurological manifestations, in the literature vs. our series:headache(4/25 vs. 1/8);tonic-clonic seizures(6/25 vs. 3/8);tics-like
motor disorders,ataxia, dysarthria(8/25 vs. 3/8);irritability or psychiatric disorders(3/25 vs. 3/8); altered mental status (2/25 vs.
4/8). Brain MRI showed T2 hyperintensities in the middle portion of the posterior corpus callosum (12/25 vs. 1/8), in the subcortical
parietal/temporal/frontal white matter (8/25 vs. 7/8) and in the limbic system (2/25 vs. 2/8), and leptomeningeal enhancement in
unilateral areas (3/25). The remnant 4/25 reported cases in literature showed normal brain MRI patterns, vs. no negative cases in
our cohort. Autoantibodies were tested both in serum and on CSF: it showed positivity to anti-MOG (3/25), anti-basal ganglia
(1/25), anti-NMDAR (1/25) antibodies; autoantibodies were absent in our cohort.The prognosis was good in most children after
treatment with IVIG, high-dose methylprednisolone, and/or rituximab with complete recovery (15/25 vs. 5/8), partial recovery
(10/25 vs. 3/8).

CONCLUSIONS

The latency of onset of neurological manifestations following Covid-19 infection suggests the role of SARS-CoV2 as a possible
autoimmune trigger. Diagnosis is crucial for early therapeutic choice.The triad of corpus callosum, subcortical white matter and
leptomeningeal involvement aided the diagnostic work-up in our experience. The prompt use of immunomodulating-therapies
allows a good prognosis despite the severity of the clinical condition.
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Objective: COVID-19 pandemic has drastically increased the exposure to electronic devices in children, influencing their lifestyle
and their sleep. This study was conducted to explore the relationship between the augmented screen exposure and sleep habits in
children during and after the pandemic

Methods: Using the "Google Forms" tool, we created an online questionnaire addressed to parents of children and adolescents
aged 2-18 years. We explored the use of screens before and during/after the lockdown and assessed the presence of sleep
disturbances through the Sleep Disturbance Scale for Children (SDSC), referring to the period before and during/after COVID-19
pandemic.

Results: We collected 1084 valid questionnaires (median age 8.5+4.1 years). We observed a significant increase in screens
exposure for school (72%) and for leisure (49.7%) during the pandemic. We reported an increased sleep disturbances prevalence
from 22.1% before the pandemic to 33.9% during the outbreak (p<0.001). Even before the pandemic, the highest risks for sleep
disorders were related to daily screen time for school reasons (OR 1.65, p <0.001) and total screen time after 6 pm (OR 1.59, p
<0.001). The augmented exposure to screens for any reasons during the pandemic was significantly related to an increase of
sleep disorders, especially regarding the increased exposure after 6 pm (OR 1.67, p <0.001).

Conclusions: The augmented use of electronic devices was recognized to be a significant predisposing factor in increasing the
rate of sleep disorders during and after the pandemic, thus sleep hygiene recommendations should be highlighted to promote
correct sleep habits.
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High incidence of cerebrovascular lesions in pediatric COVID-19 during omicron outbreak - a MRI study
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Objective: The incidence of pediatric hospitalization was significantly increased since the spread of omicron variant of COVID19.
A change of characteristics in respiratory and neurological symptoms have been reported. The abnormalities on MRI in children
with omicron-related neurological manifestation haven't been reported. Vasculitis of various sized vessels have been proposed as
an important mechanism of neurological involvement in COVID. We performed a retrospective, cross-sectional study to
characterize the MRI abnormalities in children with an emphasis on the change of cerebral vasculatures.

Methods: We retrospectively collected clinical and MRI data of 31 children with neurological symptoms during the acute infection
and abnormalities on MRI during an outbreak of omicron variant. The prevalence of clinical diagnosis, MRI abnormalities, and
cerebral vascular abnormalities were analyzed.

Results: Total 15 (48.4%) of the 31 patients had abnormalities on MRI. The diagnosis in children with MRI abnormalities included
encephalitis/encephalopathy (N=11, 73.3%), ischemic stroke (N=3, 20 %), hemorrhage (N=2, 13.3%), and Alice in wonderland
syndrome (N=1, 6.7%). MRI abnormalities included two diffuse cortical T2 and/or DWI hyperintensity, lesions in the globus
pallidus, thalamus, pons, subthalamic region, cerebral peduncle, brainstem, cerebellum, and splenium of corpus callosum. Twelve
of 15 patients (80%) with MRI abnormalities had abnormal MR angiography (MRA). Involved vessels included anterior cerebral
arteries (ACA) (N=2), middle cerebral arteries (MCA) (N=7), posterior cerebral arteries (PCA) (N=2), and internal carotid arteries
(ICA) (N=3).

Conclusions: A high incidence of vascular abnormalities was observed in children with neurological involvement, suggesting
vascular involvement is an important mechanism of neurological manifestation in omicron variant.
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Objective: In the early 2020 the SARS-CoV-2 infection rapidly spread around the world becoming pandemic. In addition to the
risks related to the infection, there has been growing concerns about the psychological impact of the pandemic. Somatic
Symptom Disorders (SSDs) are the physical manifestation of psychoemotional distress, presenting with disabling symptoms that
severely impact on daily activities. The pandemic has been a great stressor and a potential risk factor for the development of
SSDs: we therefore assess the impact of COVID-19 on the incidence and manifestations of SSDs in our department in the last 5
years.

Methods: We conducted a retrospective study from Jan 2016 to Aug 2021 on patients admitted to the Pediatrics Department. All
children with SSDs (according to DSM-V diagnostic criteria) were included. Exclusion criteria were: age < 5 and >18 years, lack of
a defined final diagnosis, isolated headache disorder. Data were collected from electronic medical records. The study period was
divided in a pre-pandemic period (Jan 2016 to Feb 2020) and a pandemic period (Mar 2020 to Aug 2021).

Results: We included 30 patients (66% females, median age 12 years). 53% had a diagnosis of Conversion Disorder, followed by
Brief Somatic Symptom Disorder (23%), Somatic Symptom Disorder (20%), and Factitious Disorder (3%). 76% were adolescents
(>10 years). The annual hospitalization rate of SSD raised from 3 to 8.5 in the pandemic period (p<0.05), and 53% of all
hospitalizations occurred during the second pandemic "wave" (Nov 2020 - Jul 2021). 87% of the patients were admitted from the
emergency department. Despite the psychological origin of the disorders, and because SSDs remain a diagnosis of exclusion,
multiple investigations were conducted: blood exams (97%), EEG (73%), brain MRI (53%), EKG (40%), brain CT-scan (20%),
lumbar puncture (17%) and electromyography/neurography (7%). None of the invasive test showed abnormal results. 83% of the
cases required a multidisciplinary approach.

Conclusions: The increased incidence of SSDs in the pediatric population reflects the overall negative impact of the pandemic on
mental health. While institutions should be aware of this impact in the post-pandemic era, to implement prevention strategies and
protect the psychological health of children and adolescents, health care providers must consider SSDs in young patients with
acute somatic symptoms and provide optimal support while limiting unnecessary investigations.
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Objective: There are currently 21 approved cell & gene therapies in the EU. It has been reported that for a rare disorder that has
an approved cell/gene therapy only 30% of patients are diagnosed and only 15% of them receive the treatment.

Since pharmaceutical companies report a lower number of patients treated compared to the estimated numbers, an important
topic is how to ensure the timely availability of approved treatment and include it in the standard therapeutic procedure. To
determine the key administration processes from the determination of the patient's diagnosis to finding the treatment
(identification of the treatment centre, suitability assessment, treatment plan, approval of costs and final implementation).

Methods: Admin processes for 4 different cell & gene therapies in 11 diagnostic and treatment centres in Europe were evaluated
from diagnosis to treatment. Input was mapped and collected from 138 stakeholders responsible for the process. During the
implementation, emphasis was placed on the fulfilment of standard legal and quality requirements.

Results: A total of 28 treated patients were evaluated. It took 6 to 18 months, with an average of more than 12 months, from
diagnosis to initiation of the therapy.

A total of 36 different processes were required from diagnosis to treatment.

27 logistic processes (75%) were required for cell and gene therapy requirements.

21 processes (58%) required more than 100 hours to establish patient diagnostic and referral centres to coordinate physicians
with external stakeholders. This required significant and unplanned health care professional resources, mainly the attending
physicians.

Conclusions: The timing of treatment is unpredictable and the window for its implementation is short, so the situation often
requires rapid action. Cell & gene therapy needs high specific skills and coordination of projects and treatments in a European
environment. Successful treatment requires many additional processes, time, various stakeholders and approvals from patients to
payers. One of the solutions could be building up a network of experts and presentation of diagnostic and eligibility criteria to
shorten the time to initiate the treatment. In the case that the diagnostic or reference centre does not have an in-house cell &
gene therapy team, an experienced external team can manage the coordination.
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Objective: To assess real-world safety and effectiveness of cerliponase alfa in children with neuronal ceroid lipofuscinosis type 2
(CLN2) disease treated outside of the clinical trial setting.

Methods: The analysis population included cerliponase alfa-treated patients with CLN2 disease and matched untreated natural
history (NH) controls enrolled in the DEM-CHILD registry. Treated patients had initiated cerliponase alfa outside of a clinical trial
and had at least 6 months of follow-up. In the primary analysis, treated patients and NH controls were matched 1:1 based on two
criteria: baseline age (=12 months) and score on the combined motor-language (ML) domains of the CLN2 clinical rating scale.
Rate of decline in ML score, time to unreversed 2-point decline or ML score of 0, and time to unreversed ML score of 0 were
assessed. Treatment-related adverse events (AEs) were assessed for all cerliponase alfa-treated patients.

Results: A total of 24 cerliponase alfa-treated patients were eligible for inclusion, with a mean (standard deviation, SD) follow-up
time of 106.7 (64.1) weeks. 21 treated patients (mean [SD] age: 4.7 [1.9] years; 11 females, 10 males) were successfully matched
with 21 NH control patients (mean [SD]: 4.7 [1.9] years; 5 females, 16 males). Matched mean (SD) baseline ML score was 3.9
(1.6). Treated patients had a mean (SD) rate of decline in ML score of 0.46 (0.43) points/48 weeks compared with 1.88 (1.45)
points/48 weeks in the NH controls (mean difference: 1.42; 95% ClI 0.74, 2.10; p=0.0003). Compared with NH controls, treated
patients had a reduced risk of an unreversed 2-point decline or ML score of 0 (hazard ratio [HR] 0.08; 95% CI 0.02, 0.28;
p<0.0001) and unreversed ML score of 0 (HR 0.07; 95% CI 0.01, 0.40; p=0.003). In the treated safety population (n=24), 16
patients (67%) had any treatment-related AE (mostly Grade 2), with pyrexia (50%), vomiting (33%), and nausea (21%) the most
common. Device-related infection and device leakage were reported in 3 patients (13%) and 2 patients (8.3%), respectively.

Conclusions: Cerliponase alfa in children with CLN2 disease slowed deterioration in motor and language function in the
real-world setting and had an acceptable safety profile. These findings are consistent with those reported previously in the clinical
trial setting.
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Tolerability and efficacy of L-serine in patients with GRIN-related encephalopathy
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Objective: GRIN-related disorders are a group of rare paediatric encephalopathies caused by to de novo GRIN variants, encoding
for the ionotropic glutamate NMDA receptor subunits. We evaluated L-Serine efficacy for the treatment of patients with GRIN
genetic variants leading to hypofunctional (loss-of-function: LOF) NMDA receptors.

Methods: This is a phase 2A, 52-weeks, multicenter, interventional, non-randomized, open label study. Children > 2 years with
GRIN LOF pathogenic variants, received L-Serine 250 mg/kg/day during the first 2 weeks and 500 mg/kg/day later on. Primary
endpoints were changes from baseline in a series of neurodevelopment tests and detection of possible adverse events. Tests
applied were: Vineland (VABS-v2), Bayley (BSID), WISC-V, Gross Motor Function-88 (GMFM-88), Sleep Disturbance Scale for
Children (SDSC), Pediatric Quality of Life (PedsQL) v4.0 and EEG. Assessments were performed 3 months and 1 day before starting
treatment and 3-6-12 months after the beginning of the supplement.

Results: Twenty-four patients (13 males /11 females, mean age 9,8 years (SD 4,8; range 4-18 years) were recruited. Thirteen
patients (54,2%) were GRIN2B, 6 GRIN1, and 5 GRIN2A variants carriers. Clinical phenotype showed: 91% intellectual disability
(62% severe), 85% behavioral problems, 79% movement disorders and 62% with epilepsy history.

L-serine treatment was associated with significant improvement in the raw scores on the VABS-2 for expressive (p < 0,001),
personal (p = 0,002), community (p < 0,001), interpersonal relationships (p = 0,004), and gross motor (p = 0,011) subdomains.
GMFM-88 total score (p < 0,001) and PedsQL score (p = 0,005) at the earliest timepoint (month 3) and throughout the 52-week
treatment period also improved. Greater improvements were seen in children older than 6 years and carriers of GRIN2A
pathogenic variant. L-serine normalized EEG pattern in 4 children, and the frequency of seizures in one clinically affected child.
One patient discontinued treatment, due to irritability, self-aggression, insomnia after 2 weeks of treatment. No major side effects
were reported.

Conclusions: L-serine produced significant and steady improvements in the adaptive behavior, motor function and quality of life,
starting after 3 months of treatment and increased in the subsequent evaluations. These findings reinforced the beneficial effects
of L-serine as a safe and well-tolerated treatment option in patients with GRIN variants leading to LOF NMDA receptors.
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Capturing different disease severity of brain Tyrosine Hydroxylase deficiency (THD) in human iPSC-derived cerebral
organoids
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Objective: Tyrosine hydroxylase deficiency (THD) is a neuropediatric inherited metabolic disorder characterized by the lack of
the enzyme tyrosine hydroxylase (TH), an important source of dopamine in the brain. Symptoms can resemble those of a
movement disorder (Type A) or also include those of a severe widespread brain disorder (Type B). The Type A form shows marked
improvement when treated with L-Dopa, while patients with patients with Type B are unresponsive to treatment and experience
cognitive impairment. Here, we aim to study the genotype-phenotype relationship in human disease-relevant cell types using
three-dimensional models obtained from the severe variant of the disease (type B) and the corrected one.

Methods: We generated different types of iPSC-derived brain organoids from THD-B patient, its isogenic counterpart healthy
control and performed phenotypical and functional analyses.

Results: We showed that ventral midbrain organoids (vmO) from THD-B iPSC exhibit less dopaminergic neurons, less expression
of tyrosine hydroxylase (TH) protein and lower levels of DA when compared to control vmO. Moreover, THD-B and control cortical
organoids (CO) exhibited the presence of ventricular zone-like structures comprised of proliferative neural progenitor cells (NPC)
and distinct subtypes of mature cortical neurons around them. Calcium dynamic studies showed differential activity patterns
between THD-B and control cortical organoids, thus suggesting the existence of altered neural function in THD-B context.

Conclusions: Our iPSC-based THD model provides a valuable tool to investigate the unknown pathogenic mechanisms of THD
and to screen for drugs as well as for the development of novel therapies that may help for the management of all THD patients.
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Peripheral nerve conduction speed is decreased in children and adolescents with diabetes mellitus type 1,
dependent and independent of metabolic management
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Objective: Background/Aim: Nerve conduction speed (NCS) abnormalities are considered to be early signs of diabetic peripheral
neuropathy (DPN). We investigated which determinants impact the NCS and how it is related to markers of metabolic control in
children and young adults with type 1 diabetes mellitus (T1DM).

Methods: Method: Fifty-three children aged five to 23 years suffering from T1DM were recruited into this study, which was
conducted prospectively at the Children's Hospital of Eastern Switzerland from March 2016 to June 2022. Metabolic control
parameters were recorded and a cross-sectional nerve conduction study analyzing three motor nerves and one sensory nerve was
performed. Data were compared to a control population of healthy children of the same height and the height-adjusted NCS
(dNCS) was analysed.

Results: Results: For all four nerves under investigation, a statistically significant decrease in the NCS of approximately 3-5 m/s
was found compared to the controls and independent of metabolic management; the peroneal nerve being the most sensitive.
The dNCS of the peroneal nerve correlated significantly negatively with the glycated haemoglobin (HbAlc), especially with the
long-term mean of glycated haemoglobin and highly significantly negatively with the standard deviation of mean glucose (SD), but
there was only a trend for association with the time in range (TIR).

Conclusions: Interpretation: DPN should be screened by using the height-adjusted NCS. Most T1DM patients show a reduced NCS
and good metabolic control only attenuates this comorbidity. High glucose variability clearly increases the risk of neuropathy,
together with but also independently of the mean plasma glucose level. We suspect the metabolic control-independent decrease
of dNCS to be due to a lack of C-peptide.

Reference: https://www.medrxiv.org/content/10.1101/2022.12.08.22283120v1
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Eladocagene exuparvovec gene therapy increases Bayley-lll cognitive and language raw scores in patients with
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List of authors:
Paul W-L Hwu*!, Ni-Chung Lee?, Yin-Hsiu Chien?!, Alexis Russell?, | Rafael Sierra?, Antonia Wangz, Chun-Hwei Tail

! Department of Medical Genetics and Pediatrics, National Taiwan University Hospital, Taipei
2 PTC Therapeutics Inc., South Plainfield, N

Objective: Aromatic L-amino acid decarboxylase (AADC) deficiency is a rare, life-limiting, autosomal recessive genetic disorder of
the central nervous system. Mutations in the dopa decarboxylase (DDC) gene result in patients with AADC deficiency experiencing
impaired cognitive and motor development. Here, the impact on cognitive and language development in children with AADC
deficiency was assessed following gene therapy treatment with eladocagene exuparvovec, which was recently approved for use in
the EU and UK.

Methods: Eladocagene exuparvovec was infused bilaterally in the putamina of 22 children with AADC deficiency in two
single-arm, open-label clinical trials (AADC-010 [n = 10] and AADC-011 [n = 12]). The Bayley Scales of Infant and Toddler
Development 3" Edition (Bayley-Ill) was used to measure cognitive and language, both receptive and expressive, scores for
patients. Patients were assessed every 3 months for 1 year following gene therapy, then every 6 months for 5 years and then
annually up to 84 months. A repeated measures model was employed to calculate the least squares (LS) mean change from
baseline (CFB), with baseline score and age at gene therapy as covariates, and study and time as main effects.

Results: At baseline, raw mean (95% ClI [confidence interval]) cognitive Bayley-Ill scores were 12.4 (10.6-14.2) for the 22
patients, who had a mean age of 40.9 months (standard deviation [SD]: 25.6). This corresponds to a developmental age
equivalent of a 3.0-month-old infant (SD: 1.0). The LS mean for CFB in raw cognitive score at 3 months was 1.6 (95% Cl: -1.1-4.3;
n = 22). This increased to 11.9 (95% Cl: 9.1-14.7; n = 19) at 12 months and 22.7 (95% CI: 19.5-25.9; p < 0.0001; n = 11) at 60
months. Increases in LS mean for CFB were also observed for expressive language score (1.0 [95% CI: -0.4-2.5; n = 22] at 3
months, 2.8 [95% CI: 1.3-4.3; n = 19] at 12 months and 6.5 [95% CI: 4.7-8.2; p < 0.0001; n = 11] at 60 months) and receptive
language score (1.8 [95% CI: 1.0-2.6; n = 22] at 3 months, 4.5 [95% ClI: 3.7-5.3; n = 19] at 12 months and 7.3 [95% CI: 6.3-8.3; p
< 0.0001; n = 11] at 60 months).

Conclusions: Gradual and sustained increases were observed in CFB in Bayley-lll cognitive scale and language scale domains
following treatment with eladocagene exuparvovec.
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Epilepsy in children with cerebral palsy: can evolve and be self-limited
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Objective: This study aimed to determine seizure prevalence, epilepsy syndromes and seizure outcomes in a homogenous group
of children with cerebral palsy due to vascular injury, namely ischaemia or haemorrhage.

Methods: We studied a population-based cohort of children with cerebral palsy due to prenatal or perinatal vascular injuries, born
between 1999-2006. Each child's MRI was reviewed to characterise patterns of grey and white matter injury. Children with a likely
genetic cause were excluded, given the inherent association of some genetic disorders with epilepsy. Medical chart reviews were
conducted, parent interviews completed, and electroencephalograms were re-analysed to determine epilepsy syndromes and
seizure outcomes.

Results: Included were 256 children, 93 (36%) of whom had one or more febrile or afebrile seizures beyond the neonatal period.
Eighty-seven (34%) had epilepsy. Children with childhood seizures were more likely to have a history of neonatal seizures, have
spastic quadriplegic cerebral palsy, and function within Gross Motor Function Classification System level IV or V.

We diagnosed most children, 56/93 (60%) with self-limited focal epilepsy of childhood (SeLFE), as they had electroclinical features
of this syndrome. The other epilepsy syndromes diagnosed were focal epilepsy - not otherwise specified in 28, infantile spasms
syndrome in 11, Lennox-Gastaut syndrome in three, and genetic generalised epilepsies in two. Nine children had febrile seizures.
No epilepsy syndrome was assigned in seven children as they had no electroencephalogram completed. Epilepsy syndromes
evolved during childhood to another syndrome for 21 children. Of the 56 children with SeLFE, ictal symptomatology usually
manifested with a mix of autonomic and brachio-facial motor features. Occipital and/or centro-temporal spikes were identified on
EEG. Of those with SeLFE, 42/56 (75%) had been seizure-free for at least 2 years. Of the 93 children with seizures, at last follow-up
(mean age 15 years), 61/91 (67%) had not had a seizure in over 2 years, highlighting that a favourable seizure outcome is
possible.

Conclusions: Children with cerebral palsy and seizures can be assigned specific age-dependent and self-limited epilepsy
syndromes, despite the current ILAE classification precluding a diagnosis of SeLFE in children with a brain lesion. Our findings
have important implications for treatment and prognosis of epilepsy in cerebral palsy, and for research into the pathogenesis of
SelLFE.
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EPILEPSY and THE WHO INTERSECTORAL GLOBAL ACTION PLAN IN SUB-SAHARAN AFRICAN CHILDREN
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Objective: The Intersectoral Global Action Plan (IGAP) 2022-2031 aims to increase access to epilepsy care in developing
countries mainly at primary care level. Nearly 80% of the 50 million people with epilepsy live in low- and middle-income countries.
In sub-Saharan Africa (SSA) 2/3 of people with epilepsy (PWE) have no access to treatments, the majority are children. There is 1
neurologist every 2 millions inhabitants and almost no child neurologists: more than 90% of PWE are managed by health care
providers (HCP) whose education is insufficient. In SSA there are more than 26 millions HIV+ people and HIV is a risk factor for
epilepsy. IGAP also calls to integrate care for epilepsy with other highly prevalent conditions as HIV. Teleneurology can help
reaching IGAP goals by offering neurologists advices to SSA HCP. This requires enhanced education in paediatric neurology to
HCP. We report on the effect that HCP education and training have on teleconsultations.

Methods: The Disease Relief through Excellent and Advanced Means (DREAM) is a public health program operating in 10 SSA
countries. In Malawi and Central African Republic (CAR) DREAM follows 18836 patients: 81.6% are HIV+.Thanks to the Global
Health Telemedicine (GHT) platform voluntary European adult and paediatric neurologists send their advices to HCP in Malawi and
CAR DREAM centres. The Italian Society of Neurology, the C.Besta Neurologic Institute and the Mariani Foundation give their
support to the program. In 2021 two video-electroencephalograms were installed; in the last 2 years 12 face-to-face education
and training courses have been delivered to local HCP. Several sessions from remote were also offered. Integrating epilepsy and
HIV care was part of the program.

Results: Since the epilepsy program was started in 2020 the number of PWE under care has much increased and now they are
1064 - 5,6% of the total population. Clinical characteristics of PWE were: median age 19,8 years, 68,6% younger then 18 years;
only 11% were older then 40 years. In the last 2 years the number of teleconsultations for epilepsy was 1617, 815 in 2022; 267
EEG were also sent.

Conclusions: Education and training to SSA HCP enhances teleconsultations to European epilepsy specialists. This is an essential
tool to improve access to care to children in SSA primary care, ie to reach IGAP goals.
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Neurogenetic Conditions in Children with Cerebral Palsy (CP) Mimics
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Objective: Neurogenetic conditions with motor or movement features that present in early childhood are commonly
misdiagnosed as CP; these are referred to as CP mimics. Our objectives were to identify, describe clinical manifestations of, and
delineate the neuroradiological, neurophysiological, and genetic findings in cases of CP mimics in the cohort of CP patients
referred to the tertiary paediatric neurology clinic at Chelsea and Westminster Hospital (CWH).

Methods: A retrospective study of 822 patients (0-16 years) referred by general paediatricians to the paediatric neurology clinic
at CWH with a CP diagnosis between April 2016 and April 2022 was conducted by reviewing the clinical notes, electronic records,
neuroradiology, neuro-physiology, and neurogenetic reports.

Results: Out of 822 referrals, 6 cases were identified as CP mimics (male to female ratio of 2:1, age range of 0-21 months, and all
non-Caucasian): 2 with quadriplegia, 1 with dystonic-spasticity, 1 with diplegia, 1 with paraplegia, and 1 with generalised
hypotonia. All patients had global developmental delay. 83% patients had infantile seizures (focal / spams) and poor feeding, 67%
dysmorphic features, acquired microcephaly, visual impairment and later childhood epilepsy, 50% dystonia and PEG feeding, and
30% central apnoeas, hearing loss and progressive degenerative disorders. The imaging features in all cases were atypical for a
non-progressive perinatal injury and raised the possibility of an alternative underlying pathology. The spectrum of abnormalities
included diffuse white matter signal change, extensive structural malformations, and progressive global atrophy. On EEG, 1/6 had
a severe epileptic encephalopathy, 1/6 had focal epileptic discharges, 1/6 had photosensitivity, and the rest had no significant
abnormalities. In 4/6 patients a neurogenetic diagnosis was established, with mutations in the PPPT2CA, SCN2A, MAST1, and CLTC
genes. In 2/6 cases the genetic reports are awaited.

Conclusions: Though rare, our case series study highlights the need to consider further investigation, often including genetic
testing, if there is clinical suspicion of a CP mimic. It also highlights the importance of increasing awareness of CP mimics among
clinicians. Identification of a neurogenetic cause may substantially alter the prognosis, need for genetic counselling, and
treatment options. It may also streamline the use services for a patient previously diagnosed with CP, including early referral for a
palliative care, where appropriate.
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Objective: Chiari malformation type I(CM1)is herniation of one/both cerebellar tonsils >5mm below McRae's line or 3-5 mm
descent with syringomyelia. The association between Chiari and IIH is not well-understood.We reviewed all patients with CM1
referred to a tertiary IIH service over a three-year period with respect to the diagnostic challenges and management.

Methods: Database review of 183 children referred into the IIH service between 2018-2021 with 62 confirmed cases of IIH.

Results: Seven children were identified who were seen in the IIH service for concerns about headache and/or papilloedema and
radiology showing CM1.Five out of seven children were female and mean age at presentation was 10.6 years(SD-2.8).BMI was
>98th centile in five children.The presenting complaints were headache with transient visual-obscuration in two, headache with
nausea in four and asymptomatic in one. None had occipital/CM1 headache phenotype.All children had papilloedema and the
neurological examination was otherwise normal,with MRI suggestive of CM1 in all seven children.Three children required 24 hours
invasive intracranial pressure(ICP)monitoring due to worsening papilloedema and headache.ICP was raised in one(spiked up to
25mmHg)and normal in two children(3 &3.4mmHg).Six children had gradel papilloedema at diagnosis,resolved on follow-up in
four and showed improving trend in rest two.One child had grade2/3 papilloedema which spontaneously resolved on follow-up.Two
children evolved to have migraines and tension-type headaches on follow-up,controlled with paracetamol/ibuprofen.One child was
treated with acetazolamide.None required neurosurgical interventions.

Conclusions: Establishing the cause and effect in IIH with CM1 is challenging. Sustained pressure elevation in IIH leads to
cerebellar herniation,resulting in acquired tonsillar ectopia. Alternatively,posterior fossa compression due to progressive CM1,can
elevate the intracranial pressure,causing change in CSF dynamics with venous sinus obstruction,leading to papilloedema and IIH
symptoms. Detailed headache phenotyping,confirmation of papilloedema, neuroimaging and ICP measurement may help to
distinguish between these two disease mechanisms.As shown in our cohort, most children presenting with papilloedema and CM1
respond to conservative management and do not require neurosurgical decompression.Careful monitoring of mild papilloedema
and appropriate management of headaches avoids invasive diagnostics and unnecessary medical treatment.
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Expression pattern of epsilon-sarcoglycan (SGCE) isoforms in brain
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Objective: Mutations in epsilon-sarcoglycan (SGCE) cause myoclonus-dystonia (MD), a rare childhood-onset movement disorder.
SGCE is expressed in a wide range of tissues, although its exact role is still unknown. Previous studies have focused on the
canonical isoform (e-SG1) and a brain-specific isoform (e-SG2) of the protein. A second brain isoform (e-SG3) was first discovered
in mice. It contains a PDZ-motif, which would allow it to interact with postsynaptic protein scaffolds, such as PSD-95. However,
there is almost no data of this isoform in the human brain. Therefore, the fact that at least one brain isoform exists in humans
implies that it may participate in specialized functions in the central nervous system and its alteration could be related to MD.

Thus, objectives are:
1.Analyze the expression pattern of SGCE isoforms in the mouse and human brain.
2.Design a specific antibody to study e-SG3 in the human brain.

Methods: Expression was tested in post-mortem samples from control subjects not affected by MD and in wild-type C57BL/6
adult mice. We studied brain regions with high expression of SGCE according to the Allen Brain Atlas (mouse cerebellum,
hippocampus, cortex, olfactory bulb and human cerebellum) and other regions that may be involved in MD (human caudate
nucleus and putamen and mouse striatum). The expression of e-SG1 and brain e-SG2 and e-SG3 was studied by qPCR and
Western Blot. To study e-SG3 in the human brain, we designed a specific antibody that recognizes the C-terminal region of the
protein. Statistical analysis was performed using one-way ANOVA and t test.

Results: First, we observed that SGCE was widely distributed in the brain, in agreement with published data. However, a high
biological variability was observed in the human samples, at both RNA and protein level. We also observed the expression of the
transcripts that encode e-SG2 and e-SG3 brain isoforms in all the human regions tested. To study whether these transcripts were
truly expressed, we used specific antibodies designed against these isoforms. Hence, we saw for the first time the expression of
e-SG3 in the human brain regions tested.

Conclusions: This study has analyzed the expression pattern of SGCE, and identified for the first time the presence of e-SG3 in
the human brain. Using this study as a starting point, we will explore the expression of SGCE isoforms in further brain regions and
subcellular compartments, hypothesizing that they may play an important role in the correct functioning of the synapse.
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Objective: Primary Microcephaly (PM) is a rare genetic neurodevelopmental disorder that affects brain growth responsible for
intellectual disability of variable severity and epilepsy. PM can result from mutations in more than two hundred genes encoding
proteins involved in centrosome duplication / cohesion, spindle pole positioning, mitotic division, DNA replication and repair.
Among these genes, the spindle pole encoding gene ASPM (Abnormal Spindle like Microcephaly), is the most frequently mutated.
Reduction in brain volume in ASPM-PM reaches 50%, affecting equally the cerebral cortex and the white matter. Mouse or ferret
mutants studies have suggested that spindle orientation defects of neural progenitors (NP) could be the main mechanisms
underlying ASPM-PM was a premature differentiation of neural progenitors (NP) pool owing to their exhaustion explained spindle
orientation defects leading to a switch from symmetric to asymmetric divisions of NP. However, little is still known about how
ASPM mutations affect human NP' proliferation and tissue organization during early brain development.

Our objectives are to identify defects in NP' division, differentiation and survival at the origin of ASPM-PM using brain organoids.

Methods: Neuroepithelial rosettes and 3D organoids were generated from fibroblast of 2 patients carrying ASPM mutations
differentiated into NP using a neural induction protocol based on SMAD inhibition. Healthy and isogenic controls of both patients'
iPSCs were also obtained using the CRISPR-Cas9 technology. NP' division, differentiation and survival were assessed by
immuno-labeling and confocal microscopy imaging.

Statistical tests used for the comparisons were Student's t test and 1 or 2-way ANOVA analyses with post-test comparison and
Bonferroni adjustment.

Results: ASPM neuroepithelial rosettes and brain organoids were much smaller in size, and showed tissue disorganization. We
confirm defects in spindle orientation of NP in ASPM brain organoids. In addition, NP display defects in spindle morphology, a high
frequency of mitotic defects and chromosome segregation errors that were absent in healthy and isogenic controls.

Conclusions: Our results reveal that beside the known defects in spindle orientation, abnormal mitotic figures and chromosome
segregation errors specifically affect ASPM-mutated NP and may be at the origin of ASPM-PM.
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Serum Orexin-A as a potential biomarker in hypoxic-ischemic encephalopathy
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Objective: To investigate whether serum orexin-A concentration is a reliable biomarker in determining hypoxic-ischemic
encephalopathy (HIE) severity and/or an independent diagnostic test for the efficiency of therapeutic hypothermia (TH).

Methods: The study was designed as a prospective case control study. Thirty-three neonates with a gestational age of 36 weeks
or greater who were followed-up with the diagnosis of HIE in the neonatal intensive care unit were included. A detailed physical
examination, clinical scoring systems (Thompson scoring and Sarnat & Sarnat staging systems) , amplitude-integrated and video
electroencephalogram (EEG) records, and brain magnetic resonance imaging (MRI) were used to determine the severity of the
disease. Serum orexin-A levels of the patients in the first six and 72-96 hours were measured by ELISA method. The data were
analyzed using SPSS 28 statistical software.

Results: Mean serum orexin-A level of the patients received TH (n=19) were 197.2+58.1 pg/mL and 274.1+258.8 pg/mL in the
first six hours and 72-96 hours, while mean serum orexin-A level of those not received TH (n=14) were 290.9+£138.2 pg/mL and
194.7+51.5 pg/mL in the first six hours and 72-96 hours, respectively. The difference between first and second measurements
was significantly lower in patients received TH comparing to the patients not received TH (p=0.002). There was a strong inverse
relationship between the difference of two measurements and therapeutic hypothermia treatment (p=0.01; r= -0.54). More,
Sarnat stage 3 patients had significantly higher mean serum orexin-A levels (567.7+640.8 pg/mL) comparing to Sarnat stage 1
and 2 patients in 72-96 hours (209.9+73.1, 203.2+40.2; p=0.008).

Conclusions: This is the first clinical study investigating the role of serum orexin-A levels in the course of HIE as a potential
biomarker and the possible relations between serum orexin-A levels and the efficiency of TH. The study revealed that TH
treatment is associated with higher serum orexin-A levels in neonates with HIE, and serum orexin-A levels show the severity of the
disease in patients with moderate-to-severe encephalopathy. Serum orexin-A level could be a useful biomarker in the follow-up
and treatment of HIE.
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Improving the neurological examination of a sick, term newborn
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Objective: 1) To review the confidence of UK paediatricians on the neurological examination in unwell newborn babies
2) To describe paediatricians' attitudes towards the examination
3) To design a new neurological examination to assist the assessment of sick term newborn babies.

Methods: Phase one: An explanatory sequential mixed methods approach. A survey on attitudes to the neonatal neurological
examination was sent to all UK neonatal units and members of the British Paediatric Neurology Association. Volunteers were
sought for semi-structured interviews. Thematic analysis was used to interpret qualitative data.

Phase two: Using the data from phase one, a new neurological examination was designed for sick term newborn babies by a panel
of perinatal neurologists and a graphic designer. Focus groups with paediatricians were performed to discuss the examination.

Results: One hundred ninety-three surveys were returned. The median range for confidence was 4 (IQR3-5). Twenty-three
interviews occurred. Most interviewees did not feel confident performing or interpreting the neurological examination in unwell
neonates. Many units had a culture of seeing it as low priority, did not see its relevance in the acute management of unwell
neonates. A few interviewees worked in units with a positive culture towards the neurological examination who used adapted
standardised examinations and provided training. 72% of questionnaire responders wanted a new standardised neurological
examination designed for the unwell neonate, which should be short, utilise pictures from the Hammersmith Neonatal
Neurological Examination, contain an assessment of consciousness, and to be developmentally appropriate and achievable in
unwell, ventilated neonates. Participants wanted a schematic to aid interpretation.

We designed a proforma for a neurological examination. Focus groups assisted with layout, removal of unnecessary sections, and
added important information we had not included. Participants thought the examination would standardise the examination and
improve confidence and interpretation. We present our new examination.

Conclusions: Most paediatricians reported they did not feel confident performing a neurological examination in a newborn baby,
had received little training, and did not know what to do or how to interpret the findings. We present a new proforma that
paediatricians reported would help to standardise the approach and assist with interpretation.
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Objective: To study the clinical profile, etiologies, and outcomes, of neonatal seizure and evaluate the predicting factors for
drug-resistant epilepsy in children after neonatal seizures.

Methods: We reviewed the medical records for clinical information and outcomes for patients who developed seizures during
NICU admission from January 2008 to December 2018. Baseline characteristics, investigation, treatment, and outcome were
collected until the last follow-up visit. All had been followed up at our hospital for at least one year.

Results: One hundred and fifty-three patients were identified, 93 boys (60.8%) and 130 (85%) full-term newborns. The median
(interquartile range; IQR) age of seizure onset was 3.5 hours (1 hour-29 days). Automatism was the most common presenting
seizure type 115 (75.2%). The most common etiologies of seizures were hypoxic-ischemic encephalopathy (HIE) (69%),
intracranial/intraventricular hemorrhage (6.2%), arterial ischemic stroke (3.8%), meningitis/sepsis (3.1%), structural brain
malformations (2.3%), inborn errors of metabolism (1.5%), miscellaneous (12%), and unknown (2.1%). Thirty-three patients
(20.9%) were lost to follow-up. The median (IQR) follow-up time was 22 months (1- 10.4 years). Thirty-five (29.4%) developed
epilepsy at the median (IQR) age of 7 months (3 - 45 months). Developmental impairment was present in 40 (33.3%).
Developmental delays, abnormal neurological examination at discharges, and non-ambulation at follow-up were associated with
postnatal epilepsy (p < 0.05). Seven (33.3%) were diagnosed with drug-resistant epilepsy. Four had a history of severe HIE.
Genetic testing (epilepsy panel) was done in three. One was positive for GNAO1 and one for STXBP1. Markedly abnormal brain
imaging and multiple seizure types in the first year of life are predictors of drug-resistant epilepsy following neonatal seizures (p <
0.05). Age of seizure onset did not correlate with drug-resistance epilepsy later in life (p=0.067).

Conclusions: Our study shows hypoxic-ischemic encephalopathy is the most common cause of neonatal seizures. One-third of
newborns who had neonatal seizures subsequently develop epilepsy. Abnormal neurological examination at discharges,
developmental delays, and non-ambulation was associated with subsequent epilepsy. Most of the patients with post-natal
epilepsy developed recurrent seizures within two years of life. Markedly abnormal brain imaging and multiple seizure types in the
first year of life were predictors of drug-resistant epilepsy
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MRI-Trio: A New Diagnostic Approach for the Evaluation of Fetuses with Brain Anomalies - preliminary results

List of authors:
Stephenie Libzon*!, Michal Gafner?, Zvi Leibovitz>, Liat Gindes?, Dorit Lev*, Gustavo Malinger®, Karina Krajden Haratz®, Liat Ben
Sira®, Tally Lerman-Sagie®

! pediatric Neurology Unit, Dana-Dwek Children's Hospital, Tel Aviv Sourasky Medical Center, Sackler Faculty of Medicine, Tel Aviv
University, Tel Aviv

2 Department of Pediatrics B,, Schneider Children's Medical Center of Israel, Sackler Faculty of Medicine, Tel Aviv University, , Tel
Aviv

3 Fetal Neurology Clinic, Wolfson Medical Center, Holon

4 Fetal Neurology Clinic, Wolfson Medical Center, Holon, Sackler Faculty of Medicine, Tel Aviv University, Tel Aviv

> Division of Ultrasound in Obstetrics and Gynecology, , Lis Maternity Hospital, Tel Aviv Sourasky Medical Center, Sackler Faculty
of Medicine, Tel Aviv University, Tel- Aviv

6 pediatric Radiology, Department of Radiology, , Tel Aviv Sourasky Medical Center, Sackler Faculty of Medicine, Tel Aviv
University, Tel-Aviv

Objective: A multidisciplinary approach combined with fetal neuroimaging and genetic analysis frequently enables accurate
parental counselling regarding the neurodevelopmental outcome of the fetus with brain anomalies. However, in many cases the
outcome cannot be precisely deciphered.

The repeated presentation of brain abnormalities in subsequent pregnancies without an unequivocal genetic diagnosis, has led us
to hypothesize that an autosomal dominant disorder inherited from a healthy parent was the possible cause. Therefore, we
decided to refer the parents for a brain MRI (pMRI), to investigate whether one of them had similar findings to those observed in
the fetus.

Methods: In this retrospective study, we reviewed the charts of pregnant women who underwent a fetal MRI between 2008-2022
at Tel Aviv Sourasky Medical Center(TASMC) and were followed during their pregnancies at two Fetal Neurology Clinics: Wolfson
Medical Center and TASMC. Inclusion criteria were: 1) fetal MRI (fMAI), 2) pMRI performed as part of the prenatal evaluation 3)
prenatal counseling following pMRI results.

Results: 52 women met the inclusion criteria, mean age 32+4.8 years, mean gestational age at fMRI was 32+2.8 weeks.

The main causes of referral for parental MRI were: isolated disorders of the corpus callosum (iDCC) (30.8%), multiple brain
anomalies (46.2%), isolated periventricular pseudocysts (iPVPC) and midline anomalies (5.8% each), isolated malformation of
cortical development (iMCD) (3.8%). Twenty-one women had a history of a previous termination of pregnancy (TOP). Information
on 36 pregnancy outcomes is currently available.

75 parents underwent MRIs. In 32 cases (61.5%) the pMRIs were normal. Pregnancies were terminated in 12 of these cases: 5
multiple anomalies; 3 iDCC; 1 PVPC, 1 midline anomaly, 1 cerebellar, and 1 MCD each. 3 children developed typically, 2 had
atypical development. Information is currently not available (NA) for 15 pregnancies.

In 20 cases (38.5%) one of the parents had an abnormal MRI with similar findings as the fetus. Nine of them developed typically (3
with iDCC and multiple anomalies each; 1 with PVPC, MCD, PVNH each). Three children with multiple anomalies had atypical
development, 2 underwent TOP. Information is not NA for 6 pregnancies.

Conclusions: The addition of parental MRI improved the counselling accuracy when the parents had similar findings as their
fetuses and prevented wrongful pregnancy terminations. This was observed mostly in fetuses with iDCC and multiple brain
anomalies.
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Neurodevelopmental outcomes of prenatally diagnosed corpus callosum dysgenesis
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Objective: Advanced prenatal imaging via sonography and MRI have enabled diagnosis of subtler anomalies of the corpus
callosum (CC) other than complete agenesis. Determining neurodevelopmental outcomes of these cases is important for
prognostication in fetal neurology counselling.

Methods: This is a retrospective study that included children referred to a fetal-neurology clinic due to CC dysgenesis. Maternal,
prenatal, and postnatal infant data were collected and analyzed. Patients with additional brain anomalies and complete agenesis
of corpus callosum were excluded.

Results: Thirty patients were identified with prenatally diagnosed isolated dysgenesis of CC, of whom 29/30 (97%) had late fetal
MRI at more than 30 weeks gestational age. One patient was diagnosed by sonography only. Dysgenesis features of CC included
partial agenesis (13/30, 43%), short CC (10/30, 33%), pericallosal lipomas (5/30, 16%) and thick CC (1/30, 3%).

In utero genetic testing included chromosomal microarray analysis in 20/30 (66%) children, all with normal results; whole exome
sequencing in 15/30 (50%), one of them with abnormal results of a MED12 mutation (received postnatally).

Postnatal imaging using sonography was performed in 27/30 (90%) patients, and MRI in 18/27 (66%).

Median age at follow-up was 12 (interquartile range 6-18) months. In 24/30 (80%) neurological examination was normal. Six
patients showed neurological findings at examination: mild Hypotonia (4/6), postnatal microcephaly and hypertonia without
pyramidal signs (1/6) and dysmorphic features (1/6). Neurodevelopmental evaluation was normal in 23/30 (76%) patients;
abnormal development included mild gross motor delay in 5/30 (16%), moderate global developmental delay in one patient (same
patient with postnatal microcephaly who did not undergo any genetic testing), and another child with suspected communication
disorder. None of the patients exhibited seizures.

Conclusions: In our cohort of prenatally diagnosed CC dysgenesis as an apparently isolated finding, neurodevelopmental
outcome was favorable in 76-80% and 13-17% showed mild findings such as hypotonia and mild motor delay. Further follow up is
required to affirm these findings. Larger cohorts and prospective studies are needed to ascertain neurodevelopmental outcomes
of children with CC dysgenesis, to provide accurate counseling during pregnancy to expectant families.
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MOG ANTIBODY TITRES IN RELAPSING DISEASE: IMPLICATIONS TO CLINICAL PRACTICE
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Objective: Myelin oligodendrocyte glycoprotein IgG (MOG-IgG) of titres 200 or more are considered positive/diagnostic for MOG
associated disease(MOGAD). Early reports suggest patients who become seronegative are less likely to relapse but some patients
showed otherwise. To compare relapsing paediatric MOGAD patients who remain persistently seropositive versus those who are
reported as seronegative on follow-up.

Methods: Single centre retrospective review of clinical and paraclinical data of patients with relapsing MOGAD who had ongoing
long term follow-up, and at least two serum samples tested for MOG-IgG by live cell-based assay.

Results: Amongst 41 patients with MOGAD, 15 (36.5%) had a relapsing course [mean relapses 3.6 (range 2-9); mean follow-up
duration 78.5(range 11- 168)months] with 11 being persistently seropositive over mean of 5.6(range 0.92-14)years [7 females;
mean 8.3(range 4-11)years; mean time to first relapse 22.9 (range 2-72)months] and 4 having at least one relapse after a
negative result [2 females; mean 10.5(range 7-14)years; mean time to first relapse 52.2(range 8-120)months]. Both
seropersistent and seroconverting groups did not differ on presentation and subsequent demyelinating phenotypes, both clinically
and radiologically. Seroconverting group had mean 5.7 £ 2.25 relapses with annualized relapse rate (ARR) of 0.63 = 0.382.
Seropersistent group had a mean of 2.9+ 0.59 relapses with ARR of 0.85 = 0.484. Mean time to seropersistent relapse was 43.6
months (N=25, range 2-120) versus seroconverting relapses 85.7 months (N=7; range 60-121). Mean number of relapse prior to
becoming seronegative was 3 (range 2-5). 4/7(57%) of seronegative relapses had titres of 1:100. Disease modifying therapies
were commenced in 11/15 patients after the second clinical event. This was not different between seropersistent and
seroconverting groups. 55% (6/11) of the seropersistent group vs 75% (3/4) of the seroconverting group were on monotherapy
with mycophenolate mofetil(MMF) or azathioprine. Two patients (one each from seroconverting and seropersistent group) were on
combination therapy of IVIG and MMF. Overall, despite the seronegative status, follow-up extended disability status scale was
worse.

Conclusions: Paediatric MOGAD patients can relapse after a seronegative test result, most of whom still have detectable serum
MOG-IgG but below the diagnostic cut-off. It may be useful for titres to be included in MOG-Ab results to support clinical
interpretation, particularly in relapsing disease.
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Treatment with Baricitinib and Anifrolumab in a patient with malignant atrophic papulosis and Interferon
alpha/beta receptor malfunction
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Case study: Objectives. Atrophic papulosis (synonym Kéhimeier-Degos disease) is an extremely rare disease of unknown cause
mostly diagnosed by disseminated, characteristic skin lesions. Its systemic variant (malignant atrophic papulosis, MAP) is a
multisystemic vasculopathy including in 20-60% the central nervous system. In patients with a central nervous system
involvement MAP progresses quickly and is lethal within 2-3 years in most patients. Until now, no effective therapeutic approaches
have been identified.

Methods. Whole exome sequencing (WES) was performed with DNA from a patient and her parents to elucidate the genetic cause
of MAP. Clinical workup (skin/ brain biopsies, brain imaging) and extensive blood tests including assessment of the interferon
signature was performed repeatedly.

Results. The 9-year-old-girl presented with MAP symptoms, including skin lesions, cognitive decline, progressive flaccid
tetraparesis, focal-onset seizures, glaucoma, optic nerve atrophy and hearing impairment. WES identified a heterozygous de-novo
nonsense variant ¢.830G>A (p.W277*) in the interferon- alpha/beta receptor subunit 1 gene (IFNAR1, NM_000629.2), resulting in a
truncated, soluble protein and an overactivated receptor function. Baricitinib, a downstream Janus kinase inhibitor, initially lead to
a clinical stabilization. After a partial radiological progression, hydroxychloroquine and subsequently cyclophosphamide were
added, but were unable to prevent disease progression. Given the identified IFNAR1 variant and the hypothesized increased
activation of a soluble aberrant protein, the monoclonal IFNAR1 antibody anifrolumab was applied as a monthly infusion in
addition to daily oral baricitinib. This led to a rapid neurological stabilization and normalization of the previously highly elevated
interferon signature.

Conclusions. This case presents for the first time that MAP can be caused by a variant in the IFN pathway with an elevated
interferon signature linking it to monogenetic type | interferonopathies. Further, we present data that targeted therapeutic
inhibition of this pathway with baricitinib and anifrolumab can stabilize disease progression and normalize the hyperinflammatory
state.
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Dynamic MRI Lesion Evolution in paediatric MOG-Ab associated disease (MOGAD)
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Objective: MOGAD presents as a monophasic and relapsing disease course. Both radiological lag with worsening of the MRI
during clinical recovery and dramatic lesion resolutions have been reported.Our aim is to correlate MRI changes lesion evolution
over time and correlate with patients' clinical state.

Methods: Clinical and paraclinical features were reviewed in children (<18yr) with MOGAD from 8 tertiary paediatric
neurosciences centres in the UK between 2014-2022.

Results: 558 MRI scans from 235 patients and 457 attacks were available for analysis. Median age at presentation was 6.8yrs
(IQR 4.0-10.4), 103 (43.8%) were male and 58 (40.3%) were non-Caucasian. At final follow-up (median period 4.42 years,
IQR2.28-7.74) 85/235 (34.8%) had a relapsing disease course. (Median relapses number 3, IQR (2-4)).

At onset, brain lesions were seen in 140/235 (59.6%), spine in 54/235 (23.0%), optic nerve in 104/235 (44.5%) and gadolinium
enhancing lesions in 58/107 (54.2%).

MRI was normal in 13 (5.5%) at first scan; Within 1 month all 13 developed lesions on subsequent MRIs and 4 of them had further
new asymptomatic lesions (radiological lag).

New asymptomatic lesions (< 1 month, not associated with clinical picture/relapse) following first clinical event were seen in
18/41 (43.9%) with persistent contrast enhancement in 8/41 (19.5%).

Of 118 patients who had elective scanning following first attack, 7 relapsed clinically within 120 days. Complete lesion resolution
was reported in 20/74 (27.0 %) within 120 days following 1st acute attack, 12/85 (24%, to final follow up) after 2nd acute attack,
and 4/51 (21.1%) following 3rd acute attack and none following further relapses. Partial resolution of MRI lesions was seen in
20/68 (29.4%) monophasic patients and 16/86 (18.6%) relapsing patients after the first follow-up scan (p >0.5).

Conclusions: Lesions in paediatric MOGAD are dynamic and timing of MRI scanning may reveal different regional involvement.
Unlike in multiple sclerosis, a significant number of MOGAD patients will have complete lesion resolution at first follow-up,
although the ability to repair is reduced in patients with multiple relapses.
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Brain volume measurement in children with radiologically isolated syndrome
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Objective: Radiologically isolated syndrome (RIS) is defined as T2-white matter lesions suggestive of multiple sclerosis (MS),
identified incidentally in magnetic resonance imaging (MRI) scans performed for other reasons than symptoms suggestive of MS.
We have already shown that pediatric MS patients have a significant volume loss at first clinical presentation. The aim of this
study is to assess brain volumes of children with RIS at time of diagnosis and follow up after two years.

Methods: Children with pediatric RIS (pedRIS) who fulfilled the diagnostic criteria proposed by Makhani were included in the
study (e.g. a. incidental findings on MRI, b. ovoid, well-circumscribed, and homogenous foci). Whole brain volume was assessed
using FSL SIENAX based on MPRAGE sequences and compared to children from the NIH Paediatric MRI Data Repository. Clinical
follow up data were collected from all patients. Group differences were analyzed using Kruskal-Wallis and Mann-Whitney-U-Test.

Results: 21 children (17 female/4 male) with a median age of 13,26 years (range: 6,8 - 17,6) were included. Total median MRI
lesion count on brain MRI was 9 (range: 2-25). 7/17 children who received a spinal MRI had spinal lesions. 16/21 patients had
positive OCBs. 9/21 patients developed a first clinical event with a median of 0,9 years after pedRIS diagnosis. All RIS patients who
developed MS had risk factors like OCBs and/or spinal lesions. Additionally, we observed that these patients tend to have more
pronounced volume loss compared to RIS patients without MS (RIS-MS: 1651493,867mm? vs. RIS non-MS 1700057,283 mm?).
Furthermore, brain volume measurements of RIS patients at onset did range between brain volumes of healthy controls and
pediatric MS patients at first clinical episode. Follow up brain volume measurements are pending.

Conclusions: Our study shows that RIS patients have reduced brain volumes compared to healthy controls which is less
pronounced than in pediatric MS patients. Further analyses are pending assessing brain volume loss overtime in particular in
children with risk factors for MS.
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Objective: C-X-C motif ligand 13 (CXCL13) chemokine is a crucial chemokine for B-cell recruitment to the CNS. Its increased
intrathecal levels in cerebrospinal fluid (CSF) has been observed in patients with multiple sclerosis and other noninfectious
inflammatory central nervous system disorders, and strikingly in neuroborreliosis. We aimed to determine the diagnostic
relevance of CXCL13 in the recognition of neuroinflammation in comparison with CSF white blood cell counts (WBC), and in the
context of clinical diagnoses.

Methods: CXCL13 level in samples from 142 paediatric patients with various (mostly non-infectious) inflammatory CNS diseases
and 61 controls were analysed; 27 children also had samples after recovery and another 12 children multiple samples from
different time periods of their illness. All CSF samples were routinely tested; WBC, oligoclonal bands (OCB) and CSF/serum albumin
ratios (Qalb) were included. Luminex multiple bead technology and enzyme-linked immunosorbent assay were used to determine
the CXCL13 level. Receiver operating characteristic curve (ROC) were constructed for analysis of control and patient samples from
acute phase of their disease and prior any therapy (symptomatic samples) to determine the area under curves (AUC), and the
sensitivity for thresholds that assure high (> 95%) specificity for neuroinflammation. The ROC were constructed with 1) using all
symptomatic samples (n=142) and 2) using selected symptomatic samples with CSF WBC count < 5cells/uL (n=71). Other
non-parametric tests were also performed.

Results: Compared with the control CSF samples, CXCL13 level was increased in all symptomatic CSF samples; the level
decreased after recovery (p < 0,0001). CXCL13 level correlated with CSF WBC, OCB and Qalb (p < 0,001). The AUCs were 0,877
(C1 0,831 -0,922) for CSF WBC and 0,885 (Cl 0,84 - 0,929) for CSF CXCL13 level (all symptomatic samples included). The CSF level
of CXCL13 above 13,27 pg/mL assured 95% specificity for neuroinflammation with 72,5% sensitivity (all symptomatic samples
included), respectively with 60% sensitivity with selected symptomatic samples (CSF WBC < 5 cells/uL). CXCL13 levels varied by
diagnosis and showed individual dynamics in patients with multiple samples.

Conclusions: In CSF, the level of CXCL13 was comparable biomarker of neuroinflammation to WBC counts. The increased CSF
level of CXCL13 can help to recognised neuroinflammation in uncertain clinical cases with CSF WBC < 5 cells/uL.

Keywords:
CXCL13 chemokine, neuroinflammation, cerebrospinal fluid

Page 91/806



15th European Paediatric Neurology Society Congress
Abstract no.: EPNS23-2621

EPNS23-2621 Oral or e-Poster
Infections and Inflammatory Diseases

Treatment of Sydenham's chorea and its relationship with disease course and outcome: an individual patient data
meta-analysis of 1017 cases

List of authors:
Margherita Nosadini*!, Terrence Thomas?, Emanuela Ferrarin3, Sonia Khamis®, Sameer Zuberi®, Adrian Sie®, Tamsin
Newlove-Delgado’, Michael Morton®, Russell C Dale®, Ming Lim'°, Michael Eyre'®

! paediatric Neurology and Neurophysiology Unit, Dept. of Women's and Children's Health, University of Padova, Padova
2 Dept. of Paediatrics, KK Women's and Children's Hospital, Singapore

3 Centro di Riferimento Oncologico (CRO) di Aviano IRCCS, Aviano

4 Evelina London Children's Hospital, London

> Royal Hospital for Children, Glasgow

6 University of Glasgow, University Hospital Wisahw, Glasgow

7 School of Medicine and Health, University of Exeter, Exeter

8 Institute of Health & Wellbeing, University of Glasgow, Glasgow

7 Kids Neuroscience Centre, University of Sydney, Sydney

10 King's College and Evelina London Children's Hospital, London

Objective: To assess treatment strategies and their relationship with disease course and outcome in Sydenham's chorea (SC).

Methods: Systematic literature review in multiple databases (Pubmed, Embase, CINHAL, Cochrane) including all cases of SC with
individual data. Primary outcomes evaluated were time to complete chorea resolution at first event and monophasic vs. relapsing
disease course (including only cases with follow-up of at least 12 months, or relapse at any time). Modified Rankin Scale (mRS)
score was recorded as provided in the original paper or assessed by the investigators when possible. Mann-Whitney U, chi-square
and Fisher's exact tests were applied as appropriate.

Results: 1017 patients with SC were included (70.0% [685/979] females). Median onset age was 10 years (IQR 8-12, 95.6%
[967/1012] <18 years). 52.5% (211/402) had infectious symptoms preceding SC onset. 30.1% (199/662) had hemichorea. 65.2%
(268/411) had psychiatric symptoms, most frequently emotional lability, anxiety, hyperactivity-attention difficulties and irritability.
MRS score at nadir was 4 or higher in 33.2% (122/370). Carditis was detected in 53.4% (468/876) and joint involvement in 26.3%
(232/881).

Full chorea resolution after the first event occurred in 89.0% (263/297 with follow-up of at least 12 months). In these, median
chorea duration was 2.0 months (IQR 1.0-4.0). Resolution was faster in patients with prodromal infection (median 1.2 vs. 2.5
months, p<0.001), patients administered antibiotics at prodromal infection (1.0 vs. 2.0 months, p=0.026) and patients
administered corticosteroids (1.2 vs. 2.0 months, p=0.027). Slower resolution was associated with abnormal MRI (4.0 vs. 2.0
months, p=0.049) and formal psychiatric diagnosis during SC (3.0 vs. 1.7 months, p=0.007).

44.5% (271/609) relapsed. Factors at first event associated with reduced odds of relapse included treatment with corticosteroids
(OR 0.18, 95% CI 0.10-0.33, p<0.001), valproate (OR 0.33, 95% Cl 0.18-0.60, p<0.001) and antibiotics (OR 0.50, 95% ClI
0.34-0.73, p<0.001). ESR elevation (OR 2.36, 95% Cl 1.26-4.43, p=0.007) and carditis (OR 1.46, 95% Cl 1.03-2.07, p=0.032) were
associated with increased odds of relapse.

Conclusions: Comparison based upon combining data from studies taking place in different conditions and at different times
must be treated with caution, particularly with therapies that are relatively new in SC, but it appears that corticosteroids are
associated with shorter chorea duration and 5.6-fold reduced odds of relapse in SC.
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Objective: Metachromatic leukodystrophy (MLD) is a rare neurometabolic disorder due to deficiency of arylsulfatase A (ARSA),
causing progressive demyelination, motor and cognitive decline, and early death. We present long-term results from 39 patients
with early-onset MLD (19 late-infantile [LI], 20 early-juvenile [EJ]) treated with HSC-GT (atidarsagene autotemcel, "arsa-cel").

Methods: Arsa-cel consists of autologous CD34+ cells transduced ex vivo with a lentiviral vector encoding for the human ARSA
gene. Following myeloablative busulfan conditioning, arsa-cel was administered intravenously. Patients were treated across two
monocentric prospective clinical trials and expanded access programs; safety and efficacy outcomes were integrated and
compared to an untreated natural history (NHx) cohort of 43 early-onset MLD patients followed at the same center.

Results: Median follow-up was 6.15 years (range 0.64-11.03). All patients achieved stable engraftment of gene-corrected cells
and restoration of ARSA activity to normal or supranormal levels in the hematopoietic system and cerebrospinal fluid, sustained
throughout follow-up. Most patients treated while pre-symptomatic (PS) or early-symptomatic (ES, able to walk independently,
without cognitive decline) maintained normal or near-normal cognitive development at last follow-up (17/18 PS-LI; 8/8 PS-EJ; 8/11
ES-EJ). In contrast, NHx patients experienced severe cognitive impairment. Verbal communication was also preserved in most
treated patients, whereas most NHx patients lost all speech. The risk of experiencing severe motor impairment or death was
significantly reduced in PS-LI (p<0.001), PS-EJ (p=0.049) and ES-E] (p<0.001) patients vs. NHx. Notably, 25/26 PS patients
retained the ability to walk at last follow-up, and 9/11 ES-EJ patients had slowed progression of motor decline vs. NHx. Brain MRI
total scores stabilized at substantially lower levels over time in treated patients vs. NHx, indicating stabilization or slowed
progression of brain demyelination and atrophy. There were no serious adverse events related to arsa-cel, no malignancies, and
no evidence of abnormal clonal expansion or replication-competent lentivirus. Three patients died (2 ES-EJ from disease
progression, 1 PS-E] from cerebral stroke), all considered unrelated to arsa-cel.

Conclusions: These results demonstrate that arsa-cel is generally well-tolerated and effective for preserving cognitive and motor
function and slowing disease progression in most early-onset MLD patients.
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Objective: Canavan Disease (CD) is an ultra-rare leukodystrophy caused by mutations in the ASPA gene leading to brain
accumulation of N-acetylaspartic acid (NAA) and profound early-onset impairment of psychomotor development. The objective of
the CANaspire study is to evaluate the safety and pharmacodynamic and clinical activity of BBP-812, a systemically administered
recombinant broad-tropism AAV9 hASPA vector for the treatment of CD.

Methods: CANaspire (NCT04998396) is a multi-center Phase 1/2 first-in-human dose escalation/dose expansion trial evaluating
safety, pharmacodynamic activity (NAA levels), developmental skills and quality of life over a 1-year acute and 4-year long-term
follow-up period in infants and young children with CD. Clinical outcome assessments include the disease-specific Canavan
Disease Rating Scale (CDRS) that ranks the severity of 11 characteristic neurological and developmental manifestations of CD, as
well as a battery of performance-based and parent-reported pediatric motor and developmental scales. These assessments mirror
those in the retrospective and prospective CD natural history study CANinform that is conducted in parallel, enabling use of CAN
inform data as an untreated control and for establishment of a primary clinical endpoint. Eligibility criteria for the CANaspire gene
therapy trial include a confirmed genetic, biochemical and clinical diagnosis of CD, age = 30 months, absence of clinically
meaningful medical co-morbidities or manifestations of advanced CD, and negative anti-AAV9 antibody titers.

Results: Pre-treatment magnetic resonance imaging (MRI) showed extensive abnormalities in white matter, globi pallidi, thalami
and cerebellum as well as elevated NAA on MR spectroscopy (MRS) and in cerebrospinal fluid (CSF) and urine. Findings from the
first 4 participants have shown evidence of tolerability as well as NAA decreases of 70-90% in CSF, 42-87% in urine, up to 75% in
brain (right frontal white matter) by MRS, and stabilization or improvement in CDRS scores. Most adverse events (AEs) have been
mild or moderate with no treatment-related serious AEs or AEs requiring halting the BBP-812 infusion or study withdrawal.

Conclusions: CANaspire is the first clinical trial of a systemically administered gene therapy candidate for CD. Preliminary data
from 4 participants have supported the overall tolerability of this approach and have demonstrated reduced NAA levels in urine,
CSF and brain along with initial signs of clinical efficacy after BBP-812 treatment.
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Preliminary results of X-Linked Adrenoleukodystrophy Newborn Screening in Italy
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Objective: X-linked adrenoleukodystrophy (X-ALD) is a peroxisomal disorder, caused by variants in the ABCD1 gene. The main
phenotypes observed in affected males are: Addison disease, a primary adrenal insufficiency that must be promptly treated with
hormone replacement therapy in case of impaired adrenal hormones; adrenomyeloneuropathy, characterized, as main symptoms,
by spastic paraparesis, sensory-motor peripheral neuropathy, sphincter disturbances and sexual dysfunction; and cerebral ALD
(cALD), a relentless progressive cerebral disease, typically associated with rapid clinical deterioration and, if untreated, death. The
standard treatment for cALD is haematopoietic stem cell transplantation, which is not able to recover white matter degeneration
but stabilize and avoid further degeneration if performed early in the disease.

Early diagnosis is therefore crucially important for a timely treatment in case of cerebral signs or adrenal insufficiency, and for this
reason, several countries have already implemented X-ALD in their newborn screening programs (NBS) through the assessment of
C26:0-lysophosphatidylcoline (C26:0-LPC).

Methods: In June 2021, we launched a pilot study for the implementation of X-ALD in the Italian NBS program. It is based on a
3-tier approach that includes the quantification of C26:0-LPC values and other metabolites in dried blood first by FIA-MS/MS and
then by the liquid chromatography-tandem mass spectrometry (UHPLC -MS/MS) and a targeted NGS genetic confirmation.

Results: We here present the preliminary data for the period between June 2021 and December 2022. Among 76770 newborn
patients, 35273 were examined. Through the first Tier 443 patients tested non-negative and 118 of them resulted still non
negative after re-test. Among these, 5 tested positive at the second Tier test and they all resulted carriers of pathogenic variants
in ABCD1 gene.

Genetically confirmed patients underwent a specific disease monitoring protocol, created based on literature data and personal
direct experience, to promptly start a specific treatment if, and when, first signs of brain damage or adrenal insufficiency appear.

Conclusions: The introduction of X-ALD into NBS would significantly change the natural history of the disease. Results from our
pilot study and from the others conducted internationally will form the basis for framing how to introduce X-ALD into the current
Italian NBS program, in order to offer all newborns early diagnosis, follow-up and timely treatment.
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Phenotypic features in 18 patients with hypomyelinating leukodystrophy 14 (UFM1 gene)
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Objective: UFM1-associated hypomyelinating leukodystrophy 14 (HLD14, OMIM #617899) represents a severe
neurodegenerative disorder with neonatal/early infantile onset with autosomal recessive inheritance. In Europe, HLD14 was
described exclusively in patients with Roma ethnicity so far. We present a overview of the phenotypic features in 18 patients.

Methods: In patients with suggestive clinical findings, targeted Sanger sequencing of a promoter region in the UFM1 gene was
performed (reference sequence: NM_001286704.1, dbSNP rs747359907).

Results: In 18 patients of Roma ethnicity (11 males, 7 females), the homozygous pathogenic variant c.-273_- 271delTCA in the
UFM1 gene was confirmed. The children were born at 36th to 40th gestational week, with a birth weight range from 1700 to 3910
g (avg. 2878 g), birth length range from 44 to 53 cm (avg. 47 cm) and head circumference 33 cm (available in 2 patients). The
first symptoms typically appeared between 2 and 3 months of age, initially manifested by axial hypotonia along with rapid
development of spastic quadriparesis (18/18), developmental delay at the level of the 1st trimenon (18/18), biphasic stridor
(14/18), and general dystrophy with progressive microcephaly (18/18). All anthropometrical parameters declined to values under
-2.00 SDS in the 6th month of life in 17/17 patients. With disease progression, extreme values were observed with weight 5500 g,
i.e., -9.27 SDS, and length 63 cm, i.e., -7.60 SDS in the 29th month of life. Epilepsy or EEG abnormalities evolved in 5/18 and
dystonic opisthotonus in 9/18 patients. The respiratory insufficiency with the need of tracheostomy (7/18) and artificial pulmonary
ventilation (2/18) was present as well as the need for a PEG tube due to pseudobulbar palsy (8/18). Inconstantly, hearing loss and
blindness were reported. Brain MRI and MR Spectroscopy signs corresponded to significantly delayed supratentorial white matter
myelinization. The course of the disease was adverse with early mortality (avg. time of death 16 months, range 3 to 29 months).

Conclusions: The carrier frequency is > 3,3 % in the Roma population in various European countries. The pathogenic variant in
the promoter region may escape panel or exome sequencing [Hamilton et al., 2017]. HLD14 accentuates the particularity of the
genetic disorders in Roma subpopulation and calls attention to the need for a population-specific approach both in the clinical and
scientific settings.

References: Hamilton EMC et al. Neurology. 2017;89(17):1821-1828.
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Unraveling pediatric genetic white matter disorders: Preliminary results from a tertiary referral center
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Objective: We aimed to retrospectively review patients in the pediatric age group with white matter lesions on magnetic
resonance imaging (MRI) and display the clinical and molecular background of genetic white matter disorders.

Methods: This study included patients aged between 0-18 years with white matter lesions on MRI who were admitted to a
tertiary center between January 2010-June 2022. Patients were identified retrospectively by scanning MRI reports for the words
"leukodystrophy" and "white matter disease".

Results: Two hundred and twenty-one patients with white matter lesions on MRI were evaluated. After exclusion of 32 patients
because of missing data, 189 patients were evaluated. The male/female ratio was 127/62. Consanguinity was reported in 55.6%.
The age of the patients at the time of admission was 0-221, median 52.9 months. The most common complaints at admission
were developmental delay (n=50, 26.5%), gait problems (n= 33, 17.5%), seizures (n= 24, 12.7%), and regression (n=23, 12.2%).
Symptoms were static in 44 (23.3%) patients and progressive in 77 (40.7%). Among 84 (44.4%) patients with a definite diagnosis,
X-linked adrenoleukodystrophy was the most common group with 18 patients (21.4%), followed by metachromatic leukodystrophy
(12 patients, 14.3%), glutaric aciduria type 1 and Nieman Pick type C with 5 patients each (6%). One patient was found to have a
novel splice site DNAJC3 mutation. The diagnosis was confirmed by whole exome sequencing (WES) in 31 patients (36.9%),
targeted gene analysis in 19 patients (22.6%), and chromosome analysis from fibroblast culture in one patient. Twenty-nine
patients did not undergo genetic testing. Molecular diagnosis of 47 (56%) patients were complemented by biochemical tests
and/or recognition of MRI pattern. Initial WES analysis was not diagnostic in 11 out of 31 patients ; no pathogenic variant was
detected in one, while variants of unknown significance detected in 10 patients were not compatible with the phenotype.

Conclusions: Diagnosis in white matter diseases is challenging. Considering patients who underwent molecular genetic testing
diagnostic yield was 52.5%. This clearly indicates introducing further diagnostic and genomic approaches in order to bridge the
gap in terms of genetic counseling, proactive management and future individualized treatments.
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Novel gene therapy approach corrects manifestations of Infantile Krabbe Disease. FBX-101 is a Phase I/l
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Objective: Infantile Krabbe disease (IKD) is a severe neurodegenerative disorder caused by galactocerebrosidase (GALC)
deficiency which leads to death by 2 years. For 20 years, umbilical cord blood transplantation (UCBT) has been used to treat
asymptomatic newborns with survival into late teen years. However, due to progressive peripheral neuropathy, motor function
deteriorates. FBX-101 is an AAVrh10-GALC gene therapy given intravenously during the myelo/immune ablation for UCBT
preventing safety concerns related to immune response against the vector's capsid and potentially increasing AAV transduction.
In addition, UCB donor cells are naive to AAVrh10 and carry normal GALC, avoiding the antibody response to the transgene.
FBX-101 is designed to "rescue" peripheral nerve disease not addressed by HSCT. Asymptomatic patients are diagnosed because
of family history or through newborn screening (NBS), available in 10 states across the US.

Methods: RESKUE is a first-in-human, open-label Phase 1/2 dose-escalating trial to evaluate safety and efficacy of FBX-101
during UCBT for subjects with IKD. Cohort 1 receives a single FBX-101 IV infusion at a low dose (3.0x1013 vg/kg) post-UCBT. The
post-administration evaluation period is 2 years, with 3 years of additional follow-up. Motor development is measured using the
PDMS-II. Diffusion tensor imaging (DTI) measures white matter integrity in subjects and compares it to historical controls receiving
only UCBT.

Results: Two subjects identified through NBS have been enrolled and received FBX-101 at a dose of 3.0x1013 vg/kg at 25 and 29
days post UCB infusion, respectively. The diagnosis of infantile Krabbe was based on mutations, elevated psychosine, abnormal
auditory brainstem responses, and muscle tone abnormalities. FBX-101 was well tolerated, with no treatment-related serious
adverse events up to Day 365 and Day 180, respectively. No antibodies to AAVrh10 have developed. The subjects engrafted with
full chimerism. We report an 80 fold increase in plasma GALC and 6-10 fold increase in CSF GALC following gene transfer, and
motor skills within normal and above the range of UCBT-only treated patients. Both subjects have normal brain white matter
integrity.

Conclusions: Administration of FBX-101 during UCBT represents a novel gene therapy strategy that is well tolerated with no
adverse events. FBX-101 leverages the myelo/immune-ablated environment of UCBT, resulting in efficient AAV transduction,
increasing GALC activity and supporting brain and motor development.
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Transient increase of Neurofilament light serum concentrations following gene replacement therapy in patients
with Spinal Muscular Atrophy
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Objective: Neurofilament light chain (NfL) concentrations in serum have been proposed as a biomarker for monitoring treatment
response in Spinal Muscular Atrophy (SMA). But NfL data following gene replacement therapy (GRT) with
Onasemnogen-Abeparvovec (OA) are limited.

Methods: We conduct a multicenter, retrospective observational study.

Results: NfL serum concentrations were determined longitudinally in 54 children younger than age 4 years (56% SMA type 1,
35% SMA type 2, 7% presymptomatic) receiving OA. 36 patients were previously treated (57% Nusinersen, 7% Risdiplam). Mean
NfL serum concentration before GRT was 99 + 191,95 pg/ml, increased to 420 + 341,62 pg/mL 30 days after GRT, and declined
constantly thereafter to 79 = 74,63 pg/mL after 6 months. During this time, 80% patients experienced improvement in motor
function.

Conclusions: We found a paradoxical transient increase of NfL serum concentrations after GRT in children with SMA despite
improvement of motor function. We hypothesize that this does not reflect disease progression, but rather mirrors a physiological
neuronal inflammatory response directed against the adenovirus infection

Keywords:
Neurofilament light chain; SMA; Onasemnogen-Abeparvovec; Nusinersen; Risdiplam

Page 99/806



15th European Paediatric Neurology Society Congress
Abstract no.: EPNS23-2106

EPNS23-2106 Oral or e-Poster
Neuromuscular Disorders

Health Outcomes Impacting Quality of Life in Spinal Muscular Atrophy Type 1 Following Onasemnogene
Abeparvovec Gene Replacement Therapy
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Objective: Spinal muscular atrophy (SMA) type 1 is a rare genetic neuromuscular disease causing rapid deterioration of voluntary
motor and bulbar function when untreated. Although several trials of SMA disease-modifying therapies have been conducted,
limited evidence exists for associating post-treatment improvements in health outcomes to patient and/or caregiver health-related
quality of life (HRQOL). This study assessed the health outcomes of symptomatic SMA type 1 infants treated with onasemnogene
abeparvovec, a one-time gene replacement therapy. We sought to assess health outcomes including pulmonary and nutritional
interventions, swallow function, speaking ability, hospitalization rate, and motor function as indirect HRQOL-related measures for
SMA type 1 patients treated with onasemnogene abeparvovec.

Methods: We conducted a pooled post-hoc analysis of symptomatic SMA type 1 infants (<6 months; two SMN2 copies) treated
with onasemnogene abeparvovec in the START, STR1VE, and STR1VE-EU trials conducted between 12/2014 and 09/2020. Patients
were followed for 18 to 24 months post-treatment.

Results: This analysis included 65 patients. By study completion: 36 (55%) patients did not require noninvasive ventilation. 60/61
(98%) patients had stable or improved swallow function demonstrated by clinical swallowing assessment, and 49 (75%) fed
exclusively by mouth; 26/27 (96%) patients were able to speak. Mean percentage of time hospitalized was 4.3%. Mean unadjusted
annualized hospitalization rate was 1.6 (range=0-14), with a mean length of stay/hospitalization of 7.4 (range=2.0-20.5) days. 52
(80%) patients achieved full head control, 38 (58%) sat without assistance, and five (7.7%) patients walked independently.

Conclusions: Onasemnogene abeparvovec treatment of patients with symptomatic SMA type 1 preserves respiratory and bulbar
function, reduces hospitalization and nutritional support requirements, and improves motor function. This contrasts with the
natural history of progressive respiratory failure and early death. Reduction in respiratory interventions, hospital readmissions,
preservation of bulbar function, and continued achievement of motor milestones might be associated with improved HRQOL.
Reduced health care utilization and care requirements could potentially alleviate patient/caregiver burden, suggesting further
HRQOL benefit.
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Real-world data on the efficacy of gene replacement therapy in spinal muscular atrophy (SMA)
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Objective: Limited data from clinical trials and observational studies are available on the use of gene replacement therapy in
SMA with onasemnogene abeparvovec (Zolgensma®), especially for patients >24 months, >8.5 kg body weight or after
pre-treatment with nusinersen or risdiplam.

Methods: We conduct a protocol-based, prospective observational study at 30 neuromuscular centres in Germany, Austria and
Switzerland, including (pre)symptomatic patients with SMA treated with Zolgensma® and followed-up for 12 or 24 months. We
analyse motor function scores (CHOP INTEND, HFMSE and motor milestones) as well as nutritional and respiratory data.

Results: To date, >250 SMA patients have been treated with gene replacement therapy in the D-A-CH region. Statistical analysis
is ongoing at the time of abstract submission. Planned is the presentation of time-to-event analyses with Kaplan-Meier curves with
regard to the primary endpoints free sitting and free walking and the secondary endpoints ventilation and tube feeding as well as
a presentation of CHOP INTEND and HFMSE scores.

Conclusions: This study investigates the efficacy of gene replacement therapy in the largest cohort worldwide according to a
standardised protocol. The results will be significant for future consultations, especially for patients for whom insufficient trial data
are available.
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Apitegromab in SMA: Analysis of Correlates of Patient Reported Outcomes and Motor Function Increases in 24
Month TOPAZ Data
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Objective: Apitegromab is an investigational, fully human, monoclonal antibody that specifically binds to pro- and latent- forms of
myostatin, an inhibitor of muscle growth and strength, thereby directly targeting muscle atrophy in patients with SMA. TOPAZ is a
phase 2, 3-cohort study (NCT03921528) of Types 2/3 SMA patients dosed with IV apitegromab Q4W for 12-months with 3
successive 12-month extension periods. In the nonambulatory Type 2 SMA cohort (nusinersen started before age 5; n=20)
patients on nusinersen were randomized to receive 2 or 20mg/kg apitegromab for the first 12-month treatment period. During the
first extension period, patients initially assigned to the 2mg/kg dose were switched over to the 20mg/kg dose. In a separate
nonambulatory Type 2/3 cohort (nusinersen started at age > 5; n=15), patients on nusinersen received 20mg/kg apitegromab. In
these 2 nonambulatory cohorts, 46% of patients achieved a 3 or more point increase in HFMSE and 50% achieved a 2 or more
point increase in RULM at 24-months.

Methods: Patient reported outcomes that measure fatigue, endurance and impacts to activities of daily living were assessed by
PEDICAT and PROMIS measures in the TOPAZ study.

Results: Analyses of patient reported outcomes and their association with motor function scales in the nonambulatory cohorts
will be presented. The patient populations, including exploratory analyses (e.g., age, mobility, weight) will be considered together
with motor function scales and patient reported outcomes over 24 months.

Incidence and severity of AEs were consistent with the underlying patient population and nusinersen therapy throughout the
24-month treatment period with no safety risks identified.

Conclusions: Apitegromab has the potential to be the first muscle-targeted therapy to address motor function impairment
affecting patients with SMA and further exploration of its impact on Quality of Life (QoL) is warranted.
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One thousand patients in the French Spinal Muscular Atrophy Registry. What have we learnt from the use of
innovative therapies, in particular of gene therapy?
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Objective: Spinal Muscular Atrophy (SMA) is the most lethal genetic disease in children. SMA France Registry (NCT04177134) was
set up in 2020 to collect real-life data after the arrival of new therapies: Nusinersen (Ns, 2016), Onasemnogene abeparvovec gene
therapy (GT, 2019) and Risdiplam (Rs, 2020). It includes all types of severities, treated or not, died or alive. The objective was to
describe the characteristics of SMA population treated in France and to analyze GT tolerance, efficacy and prognostic factors.

Methods: Observational registry collecting retrospective and prospective data: epidemiology, natural history, effect of
interventions and treatments, and impact of the disease.

Results: 1001 patients (504 children, 497 adults) are currently registered (64 centers). Patients are: SMA1 (23%), SMA2 (41%),
SMA3 (35%). Two infants with family antecedents were diagnosed presymptomatically (SMAp). 78% patients were treated (506
Ns, 219 Rs, 62 GT). 107 patients had more than one treatment: 102 switched from Ns to Rs (32 SMA1, 56 SMA2, 14 SMA3); 4 from
Ns to GT (SMA1), 1 GT had one year later Rs (SMA1). In the follow-up, 98 patients (23 treated) did not survive (82 SMA1, 10 SMA2,
5 SMA3). Follow-up 18 months post GT was available in 41 infants (2 SMAp, 32 SMA1, 5 SMA2). The mean values at treatment
were 8 months (0.6-17) and 7.5 Kg (3-11). Mean CHOP-Intend score pre-GT was 30 (11-59) and at last visit 51 points (33-66). 74 %
increased >4 . The best prognostic motor function indicator was the pre-GT CHOP-intend score (< 15; >15-30;>30-45;>45),
independently of the age of treatment, SMA types or SMN2 copies. Both SMAp remain asymptomatic at 1 and 3 years. One death
due to thrombotic microangiopathy prompted the collection of exhaustive blood data in all GT treated infants. Analysis of the
'biological module' shows increase of liver enzymes (80%) and thrombocytopenia (20%) in the 2 first weeks post-GT. Steroid doses
were increased to improve GT tolerance.

Conclusions: The SMA French Registry has already recruited a thousand patients. Our results show that motor prognosis in
infants treated by GT depends on the motor function at baseline, rather than the SMA type or the age at treatment. The
exhaustivity and quality of the data collected in this national real-life registry allows a better understanding of the disease, the
efficacy and/or the adverse effects of innovative therapies.
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Seroprevalence and Half-life of Pre-existing Anti-adeno-associated Virus Serotype 9 (AAV9) Antibodies in Neonates
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Objective: Onasemnogene abeparvovec is a one-time AAV9 vector-based gene replacement therapy for the treatment of spinal
muscular atrophy. Safety and efficacy of onasemnogene abeparvovec for patients with elevated anti-AAV9 antibody titers (>1:50)
are not established. Neonates may have elevated anti-AAV9 antibody concentrations because of transplacental maternal transfer,
but titers generally decrease after birth. The seroprevalence and half-life of passively acquired anti-AAV9 antibodies in newborns
are unknown. We aimed to establish the seroprevalence and half-life of maternally transferred anti-AAV9 antibodies in neonates.

Methods: AAV9 IgG titers were measured with an enzyme-linked immunosorbent assay (ELISA) in 795 patients aged 0-12
months. AAV9 IgG concentrations of 13 neonates with at least two longitudinal samples and initial titers =1:100 were measured
with a novel, more quantitative ELISA assay (Viroclinics Biosciences) to express AAV9 IgG concentrations in EU/mL and to
calculate half-lives. Additional samples were tested to express IgG concentrations relative to AAV9 IgG titers.

Results: For neonates aged 0-1 month, the prevalence of elevated antibody titers was 14% (n=22/160). The prevalence was 2%
for patients aged 2-3 months (n=4/178), and this continued to decrease during the first year of life. For the 13 patients with
multiple samples, antibody concentrations waned for all patients according to first-order kinetics. The half-life of the antibodies
was estimated to be 18-59 days. An AAV9 IgG titer of =1:50 was equivalent to a concentration of <203 EU/mL.

Conclusions: Concentrations of anti-AAV9 antibodies acquired via transplacental maternal transfer decrease in newborns
following first-order kinetics. To follow the decline of elevated anti-AAV9 antibody titers to concentrations that permit
onasemnogene abeparvovec dosing, retesting should be considered at 4 weeks for patients with initial titers =1:200, and at 8
weeks for initial titers =1:400. Initially elevated anti-AAV9 antibodies in newborns do not preclude onasemnogene abeparvovec
administration.
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Comparison of Three Methods for Estimation of Infarct Volume in Children with Arterial Ischemic Stroke of
Childhood
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Objective: Background Several volumetric techniques have been used to measure stroke volume for the prediction of outcome
following pediatric ischemic stroke. Accurate stroke volume measurement requires manual segmentation which is
time-consuming, so information on prognosis cannot be easily and quickly obtained in acute settings.

Aim: to evaluate the accuracy and reliability of 3 different volumetric techniques: Modified Pediatric Alberta Stroke Program Early
Computed Tomography Score (modASPECTS), the simplified volumetric estimation using the ABC/2 formula, and segmentation.

Methods: 197 children with the diagnosis of arterial ischemic stroke (AIS) recorded in 2 different registries (prospective
registration and retrospective analyses) from 2000 to 2021 who had diffusion-weighted images (DWI) in the acute phase entered
the study. For the modASPECTS the ischemic lesion was scored on DWI images with a maximum of 23 points in each hemisphere;
Lesion size with the ABC/2 formula was measured by placing linear diameters in three perpendicular axes on the slice where the
lesion on DWI appeared largest, and the product of the three diameters was divided by two; 3D slicer volumetric software
program was used for the segmentation.

Results: Results: There was a highly significant association between all three techniques for measuring stroke size:
Segmentation had a higher correlation to the ABC/2 (Spearman's rho=0.97, p<0.000), than to the modASPECTS (Spearman's
rho=0.77, p<0.000); the high correlation was defined between ABC/2 and modASPECTS (Spearman's rho=0.74, p<0.000).

Conclusions: Feasible methods such as modASPECTS and/or ABC/2 could replace technically demanding and time-consuming
methods of volumetry such as segmentation.
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Incidence and characteristics of epilepsy after acute central nervous system complications in pediatric
hematopoietic stem cell transplantation: a multicenter study
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Objective: Seizures are a frequent and often severe symptom of acute central nervous system (CNS) complications among
patients undergoing pediatric hematopoietic stem cell transplantation (p-HSCT). Evidence on the long-term development of
epilepsy in this population is scarce. The aim of the study is to better define seizures characteristics and outline incidence,
features and predictive factors of epilepsy developing in the aftermath of acute CNS complications of p-HSCT.

Methods: All acute CNS complications of p-HSCT occurring between 2000 and 2020 where retrospectively collected using
electronic medical charts of four tertiary care centers for pediatric hematology and neurology. In patients with seizures,
demographic, clinical, therapeutical and prognostic data including long-term outcomes were analyzed. Epilepsy was defined as
the occurrence or re-occurrence of unprovoked seizures after p-HSCT.

Results: 122 events of acute p-HSCT-related CNS complications in 120 patients (42 females, 78 males, mean age at p-HSCT: 10
years old) were included. 29 patients (24.2%) already had neurological conditions at the time of transplantation (mainly CNS
disease localization). Posterior reversible encephalopathy syndrome (PRES - 44.0%) and CNS infections (12.5%) were the most
frequent complications. Prophylaxis with anti-seizure medications was administered during conditioning regimen to 35 patients
(29%). Seizures occurred in 80 patients (66.6%), of which 20 developed status epilepticus (16.6%). 17 patients (14%) finally
developed epilepsy (classified as structural focal epilepsy in all of them).

Conclusions: We focused on patient with p-HSCT-related acute CNS complications to determine the incidence and features of
long-term epilepsy in this cohort. Our data confirm that seizures are a common and potentially severe manifestation of acute CNS
complications in p-HSCT, ad that one in seven children with CNS complications will eventually develop epilepsy. The identification
of specific risk factors for epilepsy among children and adolescents undergoing HSCT entails several preventive, therapeutic and
prognostic implications that will be thoroughly discussed.
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The neurovascular rarity of Bow-Hunter's syndrome and three paediatric cases from a single tertiary centre.
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Objective: Bow Hunter's Syndrome (BHS) is a rare vascular phenomenon, which manifests with distinctive symptoms of posterior
circulation ischaemia, resulting from the reversible occlusion of the vertebral artery (VA) either due to bony abnormalities or due
to cervical instability during head rotation.

Methods: We describe 3 cases of paediatric BHS cases and suggest two different approaches with and without use of hard neck
collar, depending on whether the affected VA is fully occluded or not and the on state of the contralateral VA.

Results: A 6-year-old boy presented with left hemiparesis, ataxia and dysarthria. His MRI shows posterior circulation infarcts of
varying chronology. His vasculitis, thrombophilia and viral screens were unremarkable. He was discharged on prophylactic aspirin
but represented one month later with worsening ataxia. His repeat MRI brain confirmed multiple new posterior circulation infarcts.
Cervical CT showed no bony abnormalities and a Digital Subtraction Angiography (DSA) showed a left VA thrombus. A subsequent
dynamic DSA demonstrated complete occlusion of the left VA on head turn to the right at 90° with 2 thrombi and impingement of
the Right VA on head turn to the left, confirming the diagnosis of BHS. He was managed with a hard neck collar, enoxaparin and
aspirin and underwent cervical fixation.

A 15-year-old boy developed headache, vomiting, dizziness, ataxia and left-sided neck pain. His MR brain confirmed a right
cerebellar infarct and dissection of the right VA and his cervical CT showed an adjacent bony fragment, linked to the dissection.
He received Enoxaparin and Aspirin. His repeat MR angiogram showed persistent occlusion of the right VA with a patent left VA
and required no neurovascular intervention.

A 7-year-old boy presented with left hemiparesis with no preceding history of trauma. His MR brain showed posterior circulation
infarcts of varying chronology. Imaging showed evidence of a right VA dissection without bony abnormalities. His DSA confirmed
right BHS secondary to C1-2 instability. He is currently managed with aspirin and hard neck collar and is awaiting a cervical
fixation.

Conclusions: The presence of recurrent posterior circulation strokes in the absence of trauma, vasculopathy, cardiac causes, and
infection should raise a high suspicion of BHS. The gold standard diagnostic modality for BHS is dynamic DSA with head turn, as
conventional DSA might not reveal the dynamic compression of the VA during neck rotation.
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Lyme disease with cerebrovascular involvement in childhood
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Case study: Objective: Lyme neuroborreliosis (LNB) is caused by infection of spirochetes Borrelia burgdorferi genospecies
complex sensu lato and is frequent in the Czech Republic. Typical clinical manifestations of LNB are lymphocytic meningitis,
cranial neuritis, radiculoneuritis and rarely LNB presents as a cerebrovascular insult (CVI) in terms of vasculitis. To date, published
systematic reviews about CVI of borrelial etiology are based on data of adult patients and in the minority involve children
patients.

Method: Case reports of four pediatric patients (F:M = 2:2; age 7, 7, 10 and 13 years), who were admitted to the Department of
Pediatric Neurology in our hospital and diagnosed with CVI caused by LNB. Each patient underwent in the acute phase the
following: 1) neurological examination, 2) electroencephalography (EEG), 3) magnetic resonance imaging (MRI) of the brain with
gadolinium administration including T2- and diffusion weighted, fluid attenuated inversion recovery, time of flight angiography
and black blood sequences; in the last one the signal from flowing blood is suppressed and gadolinium enhancement of the vessel
wall can indicate the pathology and 4) cerebrospinal fluid (CSF) and blood withdrawals for multiple laboratory testing.

Results: All children presented with decreased level of consciousness. In addition, three of them had acute hemiparesis and one
child suffered from headache. All patients had abnormal EEG reports that mostly showed slow waves.

Brain imaging was abnormal in all cases, but the vascular pathology was detected only in three of them. Ischemic brain lesion was
observed in two out of that three patients and the posterior circulation was mostly affected. One patient with acute hemiparesis
had no detectable vascular pathology or ischemic lesion. CSF workout was abnormal in all patients, it revealed pleocytosis
(median 219 cells/uL, range 100-768), blood-brain barrier dysfunction and intrathecal synthesis of specific borrelial antibodies. All
patients were treated with antibiotics and anticoagulants; two received intravenous steroids. Three out of four patients completely
recovered.

Conclusion: We demonstrate the importance of complex laboratory testing in children with CVI symptoms to reveal possible
infectious etiology and vasculitis. The screening of LNB and especially in endemic areas is crucial for correct therapy management
and global prognosis of these patients.
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Spontaneous perinatal intracranial hemorrhage-clinical, neuro-imaging and etiological correlates
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Objective: To characterize clinical, neuroimaging data and etiology of spontaneous perinatal intracranial hemorrhage (spICH) not
related to prematurity.

Methods: A prospective, single-center study of 86 consecutive cases with spICH identified in the fetal/neonatal period between
2014-2022. Perinatal history, clinical presentation and neuroimaging data were reviewed. ICH mechanism was determined based
on neuroimaging.

Results: Among 86 cases of spICH, 41 (47.7%) were diagnosed postnatally [median age-2.5 day (IQR 1,8 days)], and 45 (52.3%)
were diagnosed antenatally at a median age of 27.5 weeks' gestation (IQR 24,33). Forty (62.5%) patients were symptomatic in the
perinatal period and presented at a median age of 2.5 days (IQR 1,8) whereas 10 (15.6.%) had presumed spICH and presented at
a median age of 4.5 months (4, 8.5). Seventeen (37.7%) underwent termination of pregnancy (TOP). Types of hemorrhage were as
follows: IVH (n=65, 75.6%), PVHI (n=52, 60.5%), subpial (n=10, 11.6%), parenchymal (n=9, 10.5%), subdural (n=7, 8.1%).
Fifty-three (61.6%) patients had more than one type of hemorrhage. IVH of all grades and PVHI (mainly frontal) were more
commonly identified in patients diagnosed prenatally (p<0.001, p=0.047 respectively), whereas subpial hemorrhage was
exclusively diagnosed post nataly (p<0.001). PVHI was mainly unilateral (80.8%) and was left-sided in 46.2%. No difference in
terms of mode of delivery, maternal age, parity status, gestational age at birth and birth weight between different types of
hemorrhage or timing of diagnosis. The origin of hemorrhage was germinal matrix in 41 [prenatal cases (n=30, 67%] post-natal
cases [n=11, (27%), p<0.001], Choroid plexus in 46 (53%) [prenatal cases (n=27, 60%, post-natal cases [n=19, (46.3%],
hemorrhagic transformation of venous infarction [ 8 (9.3%)], vascular malformation in 2 (2.3%), bleeding diathesis and congenital
tumor (one each) and unknown (n=20, 23.3%). Family history of coagulopathy were associated with primary parenchymal
(p=0.047) or subpial hemorrhage (p=0.026) and post-natal IVH (p=0.025). Genetic workup was performed in 36 (42%) cases, of
whom 15 (41.6%) had a genetic diagnosis underlying the hemorrhage. Most (80%) patients with genetic diagnosis had an
antenatal bleeding and 8 (53%) underwent TOP.

Conclusions: In our cohort with spICH, germinal matrix was the most common origin in fetuses compared to choroid plexus in
post-natal hemorrhage. Family history of coagulopathy was associated with parenchymal or subpial hemorrhage.
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Visuospatial processing skills following unilateral arterial ischemic stroke in childhood
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Objective: Due to the rare occurrence of childhood stroke, its impact on later cognitive functioning remains unclear. Even though
it has been posited that children recover better than adults do, recent studies suggest that childhood stroke can negatively affect
a wide range of cognitive domains, such as attention, language, and processing speed. We examined the effect of neurologic
characteristics on visuoconstructive abilities and visual memory in childhood stroke patients.

Methods: 17 children with a single unilateral arterial ischemic stroke (10 left hemispheric (LH), seven right hemispheric (RH), age
range 7y0Omo-17y5mo) participated in this retro- and prospective study. The Rey Osterrieth Complex Figure (ROCF) was evaluated
quantitatively and qualitatively using the 36-point scoring system and the Developmental Scoring System. Two-sample t-tests and
the Mann-Whitney U test were employed to examine group differences. To detect potential associations between continuous
variables, Spearman's rank correlation was used. To analyze the effect of neurologic data on cognitive outcome, significance of
correlations was set based on a Bonferroni correction factor (a = .05/7 = .007).

Results: We found that lesion laterality and age at stroke impacted patients' ability to recall certain elements of the ROCF. The
LH stroke patients included less internal details than the RH stroke patients, both immediately after copying the figure (U = 13.0,
p = .032) and after a 20-minute delay (U = 10.0, p = .015). Moreover, patients with a stroke onset before the age of five years
remembered fewer structural elements than patients with a stroke onset after the age of five years (r, = .66, p = .004). Finally,
the qualitative scoring method better differentiated between individuals and between groups than the quantitative method.

Conclusions: Our findings support the notion that the left hemisphere is more involved in local-level processing of visual material
than the right hemisphere and that patients with later stroke onset can better recall visual material than patients with earlier
stroke onset, providing evidence for the early vulnerability thesis. These findings have important clinical implications. Whereas LH
and RH stroke patients may need different types of cognitive training, children with very early stroke onset may need more
support overall. Finally, assessing the ROCF qualitatively may help clinicians in pinpointing a child's cognitive deficits and tailoring
therapy to their specific needs.
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The added value of systematic reanalysis of exome sequencing data in pediatric neurology practice
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Objective: Whole exome sequencing (WES) has obtained an important place in the diagnostic process of identifying the cause of
pediatric neurological disorders suspected to have a genetic origin. Between 2011 and 2015, in a cohort of 150 patients referred
to a tertiary centre for pediatric neurology in whom we suspected a genetic cause for their pediatric neurological problem
(intellectual disability, movement disorder, epilepsy and/or neuromuscular disorder), we were able to establish a definite diagnosis
in 31% of patients (N= 47) using whole exome sequencing, compared to 7% of patients using standard diagnostics (all other
available diagnostics except whole exome sequencing).

Methods: Five years after the first analysis, we looked again at the 103 patients from this cohort in whom we could not make a
definitive diagnosis in 2015. Initially, we looked whether new diagnostics had been performed at the request of parents and
referring physicians in the intervening 5 years. 7 patients got a definitive diagnosis in this way. Then we looked whether new
information was available on previously found mutations in the DNA that were not related to a known human disease in 2015, but
were in 2020. 10 patients received a definitive diagnosis in this way. Afterwards we reanalyzed all exome data with current
bioinformatics systems, this led to 6 new definite diagnoses. Of all patients who still did not have a diagnosis after this
re-evaluation, resequencing took place using the latest whole exome sequencing technique (TWIST), this led to another 9 new
diagnoses

Results: A total of 32 new diagnoses were able to be made using this systemic reanalysis, increasing the diagnostic yield of the
WES from 31% (N= 47) to 53% (N= 79).

Conclusions: Thus, it is important to re-evaluate the data after several years in patients with a suspected genetic diagnosis
without a definitive diagnosis after whole exome sequencing studies, as this gives a real chance to make a definite diagnosis.
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High prevalence and early onset of Parkinsonism signs in a series of patients with Rett syndrome
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Objective: Although parkinsonism has been reported in Rett syndrome(RTT) detailed descriptions regarding onset age,spectrum
of symptomatology and long-term outcome has been scarcely reported. This work aims to detect and analyze hypokinetic rigid
syndrome (HRS)signs in a series of 12 patients with Rett syndrome(RTT) (MECP2 mutations).

Methods: Descriptive study of 12 patients with RTT with an age range at the assessment between 11 and 19 years(mean age
15,33+ 2,64).Anamnesis,retrospective study of medical history,genetic information,physical examination and video filming
protocol were performed.Rett Clinical Severity Scale(RCSS)and UPDRS Scales were applied.

Results: The mean age at which RTT symptoms began was 12.17+5.99 months. Neurodevelopmental regression occurred at a
mean age of 20.3£0.85 months.HRS signs were first detected at a mean age of 14,4+3.34 years.Patients presented rigidity
91.7%,hypomimia 83.3%,hypokinesia 83.3%,rest tremor 58.3% and dystonia 41.7%. Eleven out of 12 patients showed some
degree of extrapyramidal rigidity more evident in patients at age of 13 years and elder. Rest tremor and dystonic postures were
observed in patients from age 13 to 19.Hypomimia and hypokinesia were observed in all age ranges(from 8 to 19).Patients with
higher severity of rigidity were those with a higher severity RTT score (RCSS) (p=0.039).0ther symptoms do not present a
correlation with RCSS score(p=0.05).The evolution of HRS symptoms and signs was progressive and slow in 4 patients and 8 had
a static clinical picture. Brain MRI studies did not add significant information. The study of neurotransmitters in CSF was performed
only in 3 patients.One patient presented decreased HVA and 5-HIAA levels (dopaminergic and serotoninergic metabolites
respectively). Another patient presented an isolated decrease of 5-HIAA levels. Genetic mutations did not correlate with the
presence or severity of HRS signs.

Conclusions: In RTT Parkinsonism signs are already present in childhood, therefore earlier than reported in previous studies.Our
series shows a high percentage of HRS symptoms compared to other reports.This could be due to the fact of looking carefully and
specifically for these type of symptoms.As a consequence of these findings we could suggest that HRS seems to be a cause of
early onset parkinsonism and belong to the natural evolution of RTT motor disorders without correlation with the clinical severity
of the patients(except for rigidity).Early therapeutic interventions(L-Dopa or similar)are advisable.

Keywords:

Page 112/806



15th European Paediatric Neurology Society Congress
Abstract no.: EPNS23-2411

EPNS23-2411 Oral or e-Poster
Neurogenetic Disorders

Rapid whole genome sequencing in paediatric neurological disorders during hospitalization: a single-centre
prospective study
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Objective: Rapid genomic testing (2-3 weeks) facilitates the diagnosis of around 30% of critically ill children, influencing clinical
outcomes. Our objective was to evaluate the diagnostic and therapeutic utility of rapid whole-genome sequencing (WGS) in
hospitalized children with a suspicion of genetic etiology.

Methods: An 18-month prospective, single-centre study of 71 consecutively paediatric patients with acute or progressive
neurological and/or multisystemic symptoms, that required hospitalization in ward, neonatal unit or intensive care. A specialized
paediatric clinical team initially assessed their eligibility and each family received a detailed genetic counselling consultation,
provided by a registered genetic counsellor, before recruitment. Trio WGS was performed on germline DNA and pathogenic
variants were filtered and reported by extensive bioinformatic analysis.

Results: We identified pathogenic or likely pathogenic variants in 24/71 patients (33.8%) hospitalized in ward (58%), neonatal
unit (25%) or intensive care (17%). Of those, 21 presented with neurological symptoms (87.5%), with a mean age of four years
(11/21 were <6 months; range newborn-13 years). In five patients with refractory seizures, trio WGS revealed variants in SCN1A,
DEPDC5, DDX3X, PPP3CA and POLR2A genes. Three patients with ALG1, GLRAL and HIBCH variants presented with neonatal
encephalopathy. Congenital or early-onset hypotonia was related to variants in PLP1, SCN4A and RYR1 genes. Progressive
symptoms such as ataxia, cognitive decline or psychosis were associated to variants in CLN6, FXN, SACS and SHANK3 genes. Of
those with suspicion of malformation syndromes with psychomotor delay, six patients were diagnosed with mutations in TELOZ2,
GATAD2B, FAM111A, NSD1, SMARCA4 and PTEN genes. A genetic diagnosis was achieved in a mean of 20 days (range 8-33). We
performed a genetic counselling in the 21 families according to the pattern of inheritance: de novo (10), autosomal recessive (7),
familial autosomal dominant (2) and X-linked (2). Specific treatment was changed in six patients after the genetic diagnosis.

Conclusions: Our approach has allowed a prompt molecular diagnosis in more than one third of the cases. It avoided the
diagnostic odyssey, facilitated a fast genetic counselling and lead to treatment and care adjustments.
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Clinical and genetic characterization of a paediatric series of 28 patients with hereditary spastic paraplegia
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Objective: Hereditary spastic paraplegia (HSP) is a genetically and clinically heterogeneous group of disorders in which the main
clinical feature is progressive lower extremity spastic weakness. Most of the HSP data reported in the literature correspond to
adults series, and there have been only a few studies in children.

Methods: We conducted a clinical study of paediatric patients followed in the paediatric neurology consultation, who met clinical
criteria for the diagnosis of HSP. Demographic and clinical characteristics were reviewed and analyzed using descriptive statistics.
All patients were assessed by the same clinician using a standard protocol. Imaging, neurophysiological and genetic studies were
reviewed.

Results: We identified 28 unrelated patients with HSP of onset in the paediatric age, of whom 19 are males (68%). Age at onset
was below 2 years old in 25 patients (89%), mainly presenting with a delay in gait acquisition or an abnormal gait pattern, such as
toe gait. Thirteen presented with pure phenotype, and 12 had complex presentations. Most complex phenotypes were progressive
(10) and the most common associated symptoms were dystonia, cognitive deficits and muscle atrophy. Three patients had
marked asymmetry. Upper limbs were mildly involved in 14 patients (50%), with hyperreflexia in 9, fine motor skills impairment in
7 and dystonia in 5. A genetic diagnosis was established in 19 patients (68%). The most common pathogenic variantes were found
in SPAST gene (SPG4) in 4, in ATL1 (SPG3A) in 2 and in KIDINS220 in 2. The remaining had pathogenic variants in NIPAL, KIF5A,
BSCL2, SLC15A2, BAGALNT1, KIF1A, AP4B1, ENTPD1, UBAP1, PI4KA, and ALS2 genes. Nine (32%) had de novo mutations, including
three patients with SPG4 who presented complex phenotypes. VOUS in relevant genes were found in 6, WES was negative in 2
and NGS gene panel in 1.

Conclusions: We present a highly clinically and genetically heterogeneous series of paediatric onset HSP patients. Paediatric
patients mostly present with delayed motor milestones or abnormal gait patterns in toddlerhood. Substantial phenotypic variation
can occur between individuals with the same SPG type. The absence of family history should not exclude the diagnosis of HSP, as
mutations are often de novo.
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Pathogenic variants in the KIF1A gene are a significant cause of spastic paraplegias and neuropathies in the Czech
Republic
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Objective: KIF1A is a neuron-specific member of the kinesin-3 family essential for the axonal transport. Biallelic pathogenic
variants in the KIF1A gene are the cause of hereditary sensory neuropathy type 2 (HSAN2). Pathogenic variants in the KIF1A are
known also as the cause of hereditary spastic paraplegias (SPG) - both recessive and dominant. SPG could be a part of a complex
dominantly inherited KIF1A syndrome. The evaluation of KIF1A variants' causality is challenging because of ambiguous modes of
inheritance and a broad spectrum of caused phenotypes. The majority of described variants in the KIF1A gene is of missense type.
The mode of inheritance does not strictly correlate with the type of variant (truncating/missense). The loss of function variants are
inherited in autosomal recessive pattern, while those with autosomal dominant inheritance have more likely the dominant
negative effect.

Methods: Approx. 300 patients with hereditary neuropathies/hereditary spastic paraplegias from the Czech Republic screened by
exome sequencing .

Results: We diagnosed 12 patients with one heterozygous missense variant in the KIF1A gene as the only possible
disease-causing variant.In two cases the do-novo occurrence was confirmed, both patients presented with early onset of the
disease, rapid progression and complex phenotype. All diagnosed KIF1A patients followed the autosomal dominant pattern of
inheritance and in all cases the causal variant was localised in the gene's protein domain. The age of onset and clinical
manifestation were highly variable, including even psychiatric impairment. The ambiguity and variability of KIF1A phenotypes
makes the diagnostics and variants' causality interpretation much complicated. Some KIF1A pathogenic variants arose de novo,
which is not usual in neuropathies and spastic paraplegias, and these cases are connected with more severe course of disease.
The presence of causal variants in the gene's protein domain seems to be crucial for pathogenicity.

Conclusions: Pathogenic variant in KIF1A gene are significant cause of spastic paraplegias, neuropathies in the Czech Republic,
inherited in autosomal dominant pattern. The KIF1A spastic paraplegias (SPG30) even count for one of more common types
among AD SPGs. The final number of KIF1A patients could be still underdiagnosed. However, the variants' causality should be
carefully considered and the larger segregation analysis in the family is necessary.

Supported by: Ministry of Health of the Czech Republic, grant NU22-04-00097.
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Sleep problems in children with fetal alcohol spectrum disorder (FASD) versus Children with attention deficit
hyperactivity disorder (ADHD).
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Case study: Background/Objective: Fetal alcohol spectrum disorder (FASD) covers a broad spectrum of cognitive-behavioral
manifestations (secondary ADHD, among others) and dysmorphologies, because of prenatal exposure to alcohol. Sleep problems
associated with FASD are a poorly explored area.

The objective of the present study is the characterization of the sleep pattern of a population of children with FASD with secondary
ADHD, in relation to that of a homonymous population with primary ADHD.

Methods: We compared two populations with ADHD. On one side 170 patients (117 males) with primary ADHD (DSM-5 criteria);
100 of them had combined ADHD presentation, and 70 had the inattentive one ADHD presentation (mean age was 11 years). On
the other hand, 100 patients (73 males) with FASD and secondary ADHD (mean age of 10 years). Sleep disorders were studied
using the Sleep Disturbance Scale for Children (SDSC). It suggests sleep disturbance if the global cut point accounting for the
different subscales is greater or equal to 39.

Results: Regarding the population of children with primary ADHD, a total of 33 patients (19.4%) had an overall SDSC score greater
or equal to 39. Meanwhile the population of children with FASD and secondary ADHD, a total of 28 patients (28%) had an overall
SDSC score greater or equal to 39. In relation to SDSC subscales, the population with primary ADHD presented: "disorders of
initiating and maintaining sleep" (DIMS): 28 pt. (84.9%), "respiratory disorders" (RDS): 0 pt. (0%), "arousal disorders" (AD): 1 pt.
(3%), "alterations transit wake-sleep" (AWS): 9 pt. (27.3%), "excessive daytime sleepiness" (EDS), 17 pt. (51.5%), and
"hyperhidrosis during sleep" (HS): 2 pt. (6%). Regarding the SDSC subscales, the population with secondary ADHD (FASD children)
presented: DIMS: 23 pt. (82%), RDS: 5 pt. (17%), AD: 2 pt. (7%), AWS: 9 pt. (32%), EDS: 9 pt. (32%), and HS: 4 pt. (14%).

Conclusions: Sleep problems in both populations are more frequent in males. The population of patients with FASD has a slightly
higher percentage of sleep disorders compared to primary ADHD (28% vs. 19%). The most compromised subscales in both
populations were problems related to sleep initiation and maintenance, EDS, and AWS. A greater presence of breathing problems
during sleep was observed in FASD, while the population with ADHD showed a greater tendency towards EDS.
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Sleep apnea as the only clinical manifestation of Chiari malformation
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Case study: 12-year-old girl presenting with sleep apnea -respiratory pauses of approximately 10 seconds duration several times
a night, recorded by parents. Nocturnal polysomnography was performed, in which 206 apneas and 12 hypopneas were observed,
all of them of a central nature with an apnea-hypopnea index of 27. In the last year the patient had sporadically reported episodes
of mild neck pain, without other associated clinical manifestations: no headache, no vomiting, no dysesthesia.

Given the central origin of the apneas, a craniomedullary magnetic resonance was requested to rule out neuroanatomical
abnormalities, observing a herniation of the cerebellar tonsils through the foramen magnum (descended 28 mm, at C2 level) and
also part of the medulla oblongata, with cervical compression, compatible with Chiari malformation 1.5. Urgent evaluation by
Neurosurgery was requested, proceeded to surgical correction by suboccipital craniectomy and C1 laminectomy. After surgery,
she presented complete resolution of sleep apnea episodes, with normal follow-up polysomnography (apnea-hypopnea index 0.6).
In the control MRIs, a good postoperative evolution was observed, without Chiari recurrences. The patient has not presented
episodes of neck pain again, and never presented the usual Chiari symptoms such as headache, vomiting or dysesthesia.

The relationship between Chiari malformation and sleep-related breathing disorders should be taken into account, especially the
presence of central apneas which, in some cases like the one we present, may be the only consistent clinical manifestation, and
require polysomnography and MRI for a proper diagnosis.
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Theory of Mind impairment in childhood Narcolepsy type 1: a case-control study
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Objective: Narcolepsy type 1 (NT1) is a central disorder of hypersomnolence characterized by excessive daytime sleepiness,
cataplexy, and rapid eye movement sleep-related manifestations.

There is general agreement regarding neural correlates of NT1 that seem related to anatomical and functional abnormalities in
the hypothalamic region. Concerning cataplexy, it is well known that emotional stimuli can trigger cataplexy attacks. Authors
focused on the neurobiological correlates of emotions. Indeed, cataplexy seems to depend on dysfunctional
hypothalamic-amygdala interactions triggered by positive emotions.

Several neurophysiological studies suggest an alteration in emotional processing consequent to the impaired function of the
amygdala and hypothalamus, but there is no clinical evidence in line with this. Thus, NT1 patients may show an alteration in a
more complex cognitive ability related to emotional processing, namely Theory of Mind (ToM).

This study aims to assess the ability of ToM in children with NT1.

Methods: Twenty-two NT1 patients (6 females, mean age 11.02, SD 1.54) and 22 healthy controls matched for age and sex
underwent a neuropsychological evaluation to assess the visual and verbal ToM abilities, emotion recognition, pragmatics, and
any symptoms of anxiety and depression. Specific scales in everyday use in clinical practice were used to assess the clinical
characteristics of patients with NT1.

A Mann-Whitney U test and a Spearman's rank-order correlation were conducted to test for differences between the two groups
and to assess the relationship between ToM skills and clinical measures.

Results: Children with narcolepsy showed impairment in ToM visual (p=0.009) and verbal (p=0.005) skills compared to healthy
controls.

Correlation analyses showed more significant ToM verbal and visual skills impairment in patients with greater disease severity
assessed by the Pediatric Narcolepsy Severity Scale (PNSS; p=0,035 and p=0,012 respectively) and daytime sleepiness assessed
by the Epworth Sleepiness Scale for Children and Adolescents (ESS-CHAD; p=0,025 and p=0,038 respectively).

Conclusions: Our study demonstrates a selective impairment in the ToM domain in children with NT1.

Our hypothesis is that childhood-onset NT1 may interfere with the normal development of ToM and that subsequently ToM
abilities may modulate the severity of NT1 symptoms by providing greater ability to avoid cataplexy. Further longitudinal studies
assessing how the trajectory of NT1 and ToM skills interact over time are needed.
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Sleep Spindle Analysis in Autism Spectrum Disorder
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Objective: Autism spectrum disorder (ASD) is a neurodevelopmental disorder characterized by deficits in social communication
and reciprocal interaction accompanied by stereotyped, restricted, and repetitive patterns of behavior. Considering the
relationship between neural maturation and changes in sleep spindle activity, it has been suggested that sleep spindles can be
used as a potential index of neural maturation. There are conflicting findings regarding sleep spindles in children with autism
spectrum disorder (ASD). We hypothesized that the spindle characteristics of children with autism were different from the control
group. These differences may explain neurodevelopmental deficiencies in these patients.

Methods: Sleep EEGs of 30 ASD patients aged 2-13 years diagnosed by child psychiatry and 30 healthy controls in the same age
group were evaluated in terms of sleep spindles. Patients and controls were divided into two groups as 2-5 years old and over 5
years old. Spindle amplitude, frequency, duration, density and activity were compared.

Results: ASD patients, 11 were girls (36.7%), 19 were boys (63.3%), 11 of the control group were girls (36.7%), 19 were boys
(63.3%). The mean amplitude, mean frequency and mean duration of the spindles did not differ significantly between the ASD
patients and the control group. Median spindle count (11.5 vs 20; p=0.005), median spindle density (2.3 vs 3.6; p=0.008) and
median spindle activity (52 vs 67; p=0.024) were lower in ASD patients compared to the control group. A positive correlation was
found between spindle density and spindle activity (r=0.348; p=0.044) and duration (r=0.354; p=0.047) in ASD patients. Median
spindle count (14 vs 21; p=0.023), median spindle density (2.8 vs 4.2; p=0.022), and median spindle activity (55.3 vs 72.4; 0.032)
in male ASD patients compared to the control group were low.

Conclusions: Our results revealed that sleep spindles in ASD patients have different characteristics compared to healthy
children. As a result, with current and advanced evaluations of sleep spindles, treatment can be started with a cheap and easy
method early in ASD patients, and the destructive effects of the disease can be intervened relatively earlier, and sleep spindles
can be used as a marker. More detailed and advanced studies on sleep are required in this patients.
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Childhood narcolepsy - clinical and social long-term outcome
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Objective: Narcolepsy is a chronic neurological disorder that often begins in adolescence. The aim of our retrospective study was
to evaluate the clinical course and impact of narcolepsy with cataplexy (NT1) and narcolepsy without cataplexy (NT2) on the
social relationships of patients.

Methods: Forty patients (17 males, mean age 23.0+6.9 years, age at disease onset 13.0+4.1 years, age at diagnosis 15.0+4.0
years, mean follow-up period 8.5%7.5 years) were invited to a clinical interview to summarize their neurological and psychiatric
complaints and to complete the Narcolepsy Severity Scale (NSS), Epworth Sleepiness Scale (ESS), Hospital Anxiety and Depression
Scale (HADS) and a questionnaire regarding the impact of narcolepsy on their social interactions, education, employment (if
relevant) and partner relationships. Most patients (n=31) were diagnosed with NT1. Fisher's exact test and a two-sample t-test
were used for statistical analyses.

Results: Regarding clinical complaints, the NT1 group showed a more severe disease course (NSS) with higher subjective
sleepiness (ESS) and higher depression score (HADS) than the NT2 group (p<0.05 in all evaluated parameters). Narcolepsy was
reported as the cause of educational failure in 57.5% of respondents. At the age of 20 years only 65.6% of subjects completed
secondary school, and at the age of 25 years, only 38.5% of subjects reported being currently enrolled in and/or completed
education at the university level. Employment difficulties were reported by 40.5%, and the professional position did not match
achieved education in more than one third of cases. Most respondents (15 of 27 older than 20 years) had no satisfactory
partnerships and prioritized single life due, at least partially, to narcolepsy. Despite adequate treatment, 29 % of NT1 patients
older than 18 years received financial disability assistance. Regarding psychiatric comorbidities, 8 patients (20%) were treated for
depression or general anxiety disorder, 6 subjects (15%) for behavioral development disorder (attention deficit hyperactivity
disorder; n=4, Asperger syndrome; n=2). Schizophrenia occurred in two NT1 subjects during adulthood.

Conclusions: Narcolepsy diagnosed in childhood and adolescence severely impairs social functioning in young adult life. This
impact affects education and employment as well as partner relationships. Psychiatric comorbidities associated with narcolepsy
may additionally contribute to negative social outcomes.
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Polysomnographic Profile and Sleep Abnormalities in Children Diagnosed with Celiac Disease before the Initiation
of Gluten Free Diet
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Objective: The study assessed the presence of sleep abnormalities in children who had recently been diagnosed with celiac
disease (CD) and not started a gluten free diet (GFD).
The children's polysomnographic profiles were also characterized and further compared with healthy children of the same age.

Methods: This prospective cross-sectional study involved 46 pediatric subjects (aged 1-19 years) who had recently been
diagnosed with CD and not started a GFD. The control group consisted of 32 healthy children (aged 2-17 years). All children
underwent anthropometric measurement, laboratory testing and standard overnight observation with in-laboratory video-PSG.

Results: No significant differences in the basic demographic and anthropometric parameters between the celiac and control
group were observed. Significantly prolonged sleep latency (SOL) was evident in the celiac subjects (21.89 + 20.77 min. vs. 10.99
+ 7.94 min., p = 0.02), with a probability of prolonged SOL of 4.23-fold greater (OR = 4.23; 95% CI 1.1 - 16.22) than the healthy
controls, especially in the subgroup of older celiac patients. No significant differences in the sleep period time (SPT), total sleep
time (TST), wake during sleep (WASO), sleep efficiency (SE) and sleep stage distribution and cyclization were found. The
respiratory rates during sleep indicated a significantly increased incidence of central sleep apnea (CSA) in celiac subjects (4.41 +
6.55 vs. 1.56 = 1.85, p = 0.04) and related central apnea-hypopnea index (CAHI) (0.54 = 0.78 vs. 0.19 £ 0.24, p = 0.03) with a
3.16-fold greater probability of pathological central AHI (OR = 3.16; 95% Cl 1.02 - 9.77) than the control group. An increased
incidence of CSA in the subgroup of younger celiac patients compared to younger healthy controls was especially evident.

Conclusions: The findings of the study suggest a difference in sleep architecture and an increased incidence of CSA in children
with untreated CD, but additional research is required to verify the results.
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Safety and efficacy of ataluren in nmDMD patients from Study 041, a phase 3, randomized, double-blind,
placebo-controlled trial
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Objective: Study 041 (NCT03179631) is an international, phase 3, randomized, double-blind, placebo-controlled 72-week
ataluren trial in patients with nonsense mutation Duchenne muscular dystrophy (nmDMD) followed by a 72-week open-label
period. Here, we describe efficacy and safety results from the placebo-controlled phase.

Methods: Boys with nmDMD aged =5 years, on corticosteroids, and with a 6-minute walk distance (6MWD) =150m were eligible.
The primary objective was to determine ataluren's effect on ambulatory function, assessed by the 6-minute walk test. Boys were
randomized 1:1 to ataluren:placebo. The intention-to-treat (ITT) population comprised randomized boys who received =1 dose of
study treatment. Predefined subgroups included boys with baseline =300m 6MWD and =5s stand from supine (primary) and those
with baseline 300-400m 6MWD. For the analysis of efficacy endpoints, a mixed model for repeated measures was employed to
interpret results. Time to 10% persistent worsening in 6MWD was evaluated using a log-rank test and Kaplan-Meier analysis.

Results: Ataluren and placebo groups in the ITT population and key subgroups were balanced according to enrolment age,
baseline 6MWD, corticosteroid use and time to stand from supine. Significant differences in mean 6MWD change from baseline
and rate of change favoured ataluren in the ITT population (14.4m; 0.20m/week; p=0.0248) and 300-400m 6MWD subgroup
(24.2m; 0.34m/week; p=0.0310), representing a 21% and 30% slowing of the decline rate in 6MWD in these groups, respectively.
There were significant treatment benefits in time to 10% worsening of 6MWD. The number of ITT patients who lost ambulation
receiving placebo was almost double that of those receiving ataluren. Ataluren was well tolerated, had no probable drug-related
serious adverse events (AEs), and AE frequency (85.3%) was similar to placebo (84.7%).

Conclusions: Treatment with ataluren delayed decline in loss of motor function, and therefore disease progression, compared
with placebo in patients with nmDMD. Favourable safety results consistent with the known safety profile of ataluren were also
demonstrated. Therefore, Study 041 confirms ataluren's favourable benefit-risk profile as shown in previous clinical and real-world
evidence studies.
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GENOTYPIC AND PHENOTYPIC FEATURES OF A SERIES OF PATIENTS WITH A GENETIC DIAGNOSIS OF
HYPEREKPLEXIA: BEYOND EXAGGERATED STARTLE RESPONSE
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Objective: Hereditary hyperekplexia is caused by mutations which affect glycinergic neurotransmission. It presents from birth
with exaggerated startle response to sudden visual, auditory or tactile stimuli, and tends to improve with age.

Objective: to describe the genotypic and phenotypic findings from ten patients with a diagnosis of hyperekplexia.
Methods: Observational, descriptive, retrospective multicenter study.

Results: Ten patients were included, two of them siblings, with symptoms of early onset easy-provoked startle responses to
somatosensory and/or acoustic stimuli (first days or weeks of life). Three patients presented neonatal apneas (one also after
neonatal period). Family history: epilepsy in 4/10 and easy-provoked startle response to stimuli: 6/10.

Genetic testing detected the likely pathogenic or pathogenic variants SLC6A5 (p.Pro318GInfsX11) in patients 1 and 2 (siblings),
GLRB (p.Trp493Ser) in patient 3, GLRB (p.Val256Met) in patient 4, GLRAI (p.Arg299GIn) in patient 5, SLC6A5 (p.Gly452Ala) in
patient 6, SLC6A5 (319delC, 1994delT) in patient 7, GLRAI (p.Tyr230Ter) in patient 8, and GLRAI (p.Tyr307Cys) in patient 9.
Patient 10 showed the variant of unknown significance GLRA1 (p.Arg369Cys).

Phenotypes: Patient 10 was excluded from this description because he suffered a cardiorespiratory arrest due to apnea at age 1
month and as consequence a severe spastic-dystonic cerebral palsy; basal hypertonia: 9/9 (transitory in 5); epileptic seizures: 2/9
(absence seizures plus bilateral clonic seizures in one patient, generalized tonic seizures in another); neurodevelopmental delay:
7/9; motor delay: 4/9; hypokinesia: 2/9; impairment of language development: 7/9; cognitive impairment: 2/9; attention difficulties
and/or motor restlessness: 6/9; autism spectrum disorder -ASD- traits: 2/9; conduct disorder: 1/9; sleep disorders: 2/9. Severe
cognitive impairment with absence of expressive language in adulthood: 1. Seven of 9 patients received treatment with
clonazepam with partial or complete response.

Conclusions: We highlight the presence of common language developmental disorders and attention difficulties in our patients,
including a very severe phenotype with lack of expressive language in adulthood, and the finding of ASD traits in two cases. The
presence of epileptic seizures in two patients is also remarkable, together with a family history of epilepsy in 40% of the cases.
Apneas can be fatal.
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Multiomics Profiling of Spinal Muscular Atrophy (SMA)
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Objective: Spinal Muscular Atrophy (SMA) is a rare neuromuscular disease caused by mutations in the survival motor neuron
(SMN1) gene. Symptoms include progressive muscle atrophy due to loss of motor neurons. If untreated, SMA is described as the
most common genetic cause of infant death. Since 2016, SMA patients can be treated by commercially available intrathecal
treatment with the antisense oligonucleotide Nusinersen, thereby leading to alternative splicing of the SMN2 gene and significant
improvement of motor function and clinical outcome.

Methods: In this prospective study (ethics vote number: 31-162 ex 18/19, Medical University of Graz, Austria) we employed
metabolomics, lipidomics as well as proteomics to investigate the composition of sequentially collected CSF samples of 13
patients with SMA (7 female and 6 male) for biochemical variations in response to treatment with Nusinersen, compared to 14
age- and sex- matched controls. Proteomics analysis was performed using the software MaxQuant and Perseus for statistical
analysis. The programs Compound Discoverer (Thermo Scientific) and Lipid Data Analyzer (version 2.8.3) were used for
metabolomics and lipidomics, respectively. Univariate and multivariate analysis was performed using the program R.

Results: By combining results of the multi-omics approach, we were able to detect over 800 proteins and 400 small molecules in
CSF samples of our cohort. In pre-treatment samples we found decreased levels of the neurotransmitter acetylcholine, the
phospholipid phosphatidylethanolamine, plasmalogens and sphingomyelin in SMA patients compared to healthy controls. In
contrast, CSF of children with SMA showed increased levels of the signaling lipid sphingosine as well as its precursor serine
compared to controls. Analysis of follow-up samples is pending.

Conclusions: Results of multi-omics profiling from pre-treatment CSF samples indicate a changed lipid metabolism in SMA
patients compared to healthy controls.
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Seven new cases of developmental encephalopathy 64 associated with RHOBTB2 variants and a review of literature
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Case study: Objectives. RHOBTB2 (Rho Related BTB Domain Containing 2) interacts with the cullin-3 protein, a ubiquitin E3
ligase required for mitotic cell division, and has been associated with epileptic encephalopathy, early infantile, 64, autosomal
dominant (OMIM#618004) in 30 reported patients.

Methods. We report seven additional cases of RHOBTB2-related encephalopathy, describe a novel pathogenic heterozygous
variant, and review previously published cases of RHOBTB2-associated encephalopathy.

Results. Patients (4 males, 3 females) had a mean age of 8,9+-7,3 years (Mean+-SD). All patients presented with seizures before
one year of age, including focal seizures, tonic-clonic seizures, nonfebrile status epilepticus, and febrile status epilepticus. The
patients showed a good response to CBZ, OXC, and TPM treatment. Movement disorders presented between 4 months and 14
years of age, and included kinesigenic paroxysmal dyskinesia, generalized choreodystonia, brief dystonia attacks, stereotypies,
hemiplegic episodes, and ataxia. There was an improvement in the movement disorder with CBZ or OXC treatment. Three
patients showed acute encephalopathic episodes at ages 4 and 6 (2 patients), that showed improvement after
methylprednisolone. MRI showed transient FLAIR abnormalities during these episodes as well as myelination delay, thin corpus
callosum, and brain atrophy. One patient harbored a novel RHOBTB2 variant (c.314G>A/p.Gly105Glu)

Conclusion. RHOBTB2-related disorders are characterized by early-onset epilepsy, movement disorders, developmental delay or
intellectual disability, acquired microcephaly, and episodes of acute encephalopathy. At a young age, focal dystonia as well as
acute encephalopathic episodes and episodes of tongue protrusion or vasomotor disorders are critical clues to diagnosis. Patients
responded favorably to TPM, CBZ, or OXC treatment.

Keywords:
RHOBTB2, oxcarbamazepine, epileptic encephalopathy, acute encephalopathy, movement disorders, kinesigenic paroxysmal
dyskinesia

Page 125/806



15th European Paediatric Neurology Society Congress
Abstract no.: EPNS23-2063

EPNS23-2063 Oral or e-Poster
Neuromuscular Disorders

Updated demographics and safety data from patients with nonsense mutation Duchenne muscular dystrophy
receiving ataluren in the STRIDE Registry
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Objective: Duchenne muscular dystrophy (DMD) is a severe neuromuscular disorder caused by a lack of functional dystrophin.
Ataluren promotes readthrough of an in-frame premature stop codon to produce full-length dystrophin and is indicated for the
treatment of patients with nonsense mutation (nm)DMD. Strategic Targeting of Registries and International Database of
Excellence (STRIDE; NCT02369731) is an ongoing registry providing real-world data on ataluren use in nmDMD patients.

We aimed to describe the demographics of the STRIDE population and interim safety results, as of January 31, 2022, the latest
data cut-off date.

Methods: Data from enrolled patients are collected at the consent date; for patients who initiated ataluren as part of a
commercial or early access program before enrollment, data for the period prior to enroliment are obtained retrospectively.
Patients will be followed up for greater than or equal to 5 years or until study withdrawal.

Results: As of January 31, 2022, 306 patients had been enrolled in STRIDE in 14 countries and received at least one ataluren
dose. Total mean (standard deviation [SD]) exposure to ataluren was 1623 (586.3) days; equivalent to 1359.8 patient-years.
Safety outcomes were consistent with the known safety profile of ataluren. Forty-three of the 306 boys discontinued the study. Of
the 306 boys enrolled, 290 had genetically confirmed nmDMD. Most patients were white (213/290 [73.4%]) and the mean (SD)
age at consent date was 10.2 (4.2) years (n=290). Mean (SD) age at first symptoms was 2.8 (1.7) years (n=273); at nmDMD
confirmation it was 5.1 (3.2) years (n=281). Median time between first symptoms and nmDMD confirmation was 1.4 years
(n=269). Most patients used concomitant corticosteroids (261/290 [90.0%]).

Conclusions: STRIDE is the first drug registry for nmDMD patients. The interim registry data suggest ataluren has a favorable
safety profile when used in routine clinical practice, consistent with that shown in clinical trials.
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Natural history study of SGCE-myoclonus dystonia in childhood
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Objective: The prognosis of children with SGCE-myoclonus dystonia (SGCE-MD) is uncertain, with some children improving during
childhood and others requiring deep brain stimulation in adulthood, after many years of disease progression. We aim to describe
the natural history of SGCE-MD using rating tools for disease monitoring.

Methods: This is a longitudinal study in two cohorts of patients with SGCE-MD from Spain and the Netherlands. We included
patients aged < 25 years with a follow-up >24 months who were video-recorded following a standardized protocol. We excluded
patients that underwent deep brain stimulation during the study period. Two examiners blinded for the age of the patients at the
time of the assessment scored patients in consensus. Disease progression was analyzed using a modified version of the Writer's
Cramp Rating Scale (WCRS) in patients >6 years, the Gait Dystonia Rating Scale (GDRS) during walking and running in all ages,
and the Unified Myoclonus Rating Scale (UMRS) questionnaire. Values obtained on first evaluations (FE) and last evaluations (LE)
were compared using Wilcoxon signed rank test.

Results: We included 37 patients (age at FE 10+4.5 years, range 2-21) with a mean follow up of 4.1+1 year. A total of 58
video-recordings were obtained from 31 patients.

Writing dystonia was present in 19/19 patients, of whom 4 were left-handed. A sensory trick (touching the writing hand with the
contralateral hand) was used by 4 patients. We observed an increase in WCRS scores over time (FE 15,7+6,9 vs LE 18,9+6,7;
p-value=0.004).

Gait dystonia was observed in 11/23 patients, and the majority (9 patients) used sensory tricks (self-touching, hands in pockets,
holding hands). Non-significant changes in GDRS scores were observed on follow-up (for walking: FE 2+3,4 vs LE 1,4+2,6; for
running: FE 4,6%5 vs LE 4,4+4,8). Regarding the UMRS disability questionnaire (n=33), patients perceived a worsening of
symptoms during the study period (FE 4,4%3,5 vs LE 6,4+4,5; p-value=0.003), being significant for writing (p-value=0.007) and
walking (p-value=0.012). No sex differences were observed.

Conclusions: This is the first natural history study in children and young adults with SGCE-MD. Using task-specific rating scales,
we observed that severity of writing dystonia increased over time, whereas no changes were demonstrated on gait dystonia. In
agreement with these results, patients also perceived a worsening of functional capability during the study period.
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SMA: treatment of a group of Ukrainian children.
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Case study: Objectives.

The term spinal muscular atrophy (SMA) is applied to a diverse group of genetic disorders that all affect the spinal motor neuron.
The different forms of SMA are associated with numerous gene mutations and significant phenotypic variability. SMA is usually
categorized by pattern of weakness and mode of inheritance. The most common form is autosomal recessive proximal SMA or
5g-SMA and is due to a homozygous deletion or mutation of the Survival Motor Neuron 1 (SMN1) gene. The distribution of SMA in
Ukraine is the same as in the world.

Methods.

Our observation group included 24 children diagnosed with SMA. The diagnosis was confirmed by PCR test SMN1 exon 7/8 copy
number by gPCR. 23 children have a homozygous SMN1 mutation, 1 child has heterozygous. All children in the group do not have
any copies of the SMA 1 gene. 10 children were examined for the presence of SMA2 copies: 7 children have 2 copies of SMA2, 3
children - 3 copies of this gene.

Results.

Since 2020, 2 drugs for the treatment of SMA have been registered in Ukraine - it is a disease-modifying therapy (drugs stimulate
the production of the SMN protein).

15 children (12 from 2020 and 3 from 2021) started taking risdiplam (Evrysdi): 6 children with type | and 8 children with type Il. 3
children started therapy with risdiplam at the age of 6 months.

Starting from 2021, nusinersen (Spinraza) therapy has been started in our hospital. The group included 9 children: 6 have type Il
SMA and 3 - type Ill.

All children develop with positive dynamics, gain weight and move better. In 2 children against the background of influenza, lung
ventilation was used. All children are alive.

Conclusions.

We plan to evaluate the effectiveness of therapy with the help of tests after the stabilization of the situation in Ukraine.

Since October 2022, a pilot project has been launched in Kyiv to conduct expanded neonatal screening, thanks to which it will be
possible to identify children diagnosed with SMA even before the onset of the first symptoms, which will allow treatment to be
started as early as possible.
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Clinical course and treatment outcome in children with Rasmussen Encephalitis
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Case study: Objectives: Rasmussen encephalitis (RE) is a progressive, neuro-inflammatory disease causing progressive
hemiparesis, cognitive impairment, and unilateral brain atrophy. Its etiopathogenesis is not fully understood and treatment
remains challenging. The goal of this study is to evaluate the electroclinical characteristics, management, and disease course in
children with RE.

Methods: We conducted a retrospective, descriptive study in nine patients (six girls and three boys) with RE followed between
2009 and 2021. The diagnosis was made based on clinical, video-EEG and brain MRI findings. Selected patients had a PET study.
Results: The mean age of onset of RE was 7.9 (2-14) years, mean current age, 15.9 (8-27) years, and mean follow-up, 54 (6-96)
months. The left hemisphere was affected in 7/9 patients. Focal motor seizures were the initial symptom in all patients. One had
hyperactivity and learning difficulties prior to seizures. Five patients had epilepsia partialis continua. Six patients developed
hemiparesis and two, hemiplegia. The EEG revealed interictal slowing, epileptic abnormalities, and clinical and/or electrographic
seizures consistent with the affected hemisphere in all patients.

Treatment included corticosteroids and intravenous immunoglobulin (IVIg) in six patients; rituximab in two; tacrolimus in three
and IVIg alone in three patients. One patient went through COVID-19 infection without any significant complications. Two patients
underwent anatomic hemispherectomy and another had left temporal lobectomy prior to hemispherectomy. Hemispheric surgery
was not performed in the rest of the patients due to various causes (preserved motor functions, language dominance and family
decision).

At the latest follow-up, all patients continued to have refractory seizures except for three patients, two of whom having
hemispheric surgery.

Conclusion: Immunomodulatory treatment is known to modify the disease course, however, unilateral hemispheric surgery with
either removing or disconnecting the affected hemisphere remains the best treatment option for management of seizures in
patients with RE. Of note, the left hemisphere was affected in the majority of our patients which warrants further discussion.
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Fenfluramine Responder Analysis and Numbers Needed to Treat: Post-Hoc Pooled Analysis of Two Phase 3 Studies
in Dravet Syndrome
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Objective: To conduct a post-hoc responder analysis of pooled data from 2 identical phase 3 trials of fenfluramine (FFA) in Dravet
syndrome (DS) to estimate the number-needed-to-treat (NNT) to reach clinically meaningful response thresholds (NCT02682927;
NCT02826863).

Methods: DS patients aged 2 to 18 years were randomized to placebo (n=88), FFA 0.7 mg/kg/day (n=88), or 0.2 mg/kg/day
(n=85) added to their baseline standard-of-care regimen. Monthly convulsive seizure frequencies (MCSFs) during treatment were
compared to the 6-week baseline period in each group and were used to calculate the NNT (1/[FFA responder rate-placebo
responder rate]).

Results: Clinically meaningful reductions in MCSF (>=50%) occurred in 70% and 42% of patients treated with FFA 0.7 mg/kg/day
or FFA 0.2 mg/kg/day, respectively, compared with 9% in the placebo group. Similarly, profound reductions in MCSF (>=75%
reduction) occurred in 49% and 26% of patients treated with FFA 0.7 mg/kg/day or FFA 0.2 mg/kg/day, respectively, compared
with 3% in the placebo group. The NNTSs to reach clinically meaningful or profound response thresholds were 1.6 and 2.2 in the
FFA 0.7 mg/kg/day group and 3.0 and 4.3 in the 0.2 mg/kg/day group.

Conclusions: For every 2 to 4 patients treated with FFA, one patient achieved a >=50% or >=75% reduction from baseline in
MCSF. With no head-to-head comparative trials in therapies approved for DS, these results may be used to guide clinical
treatment decisions. Funded by UCB Pharma.
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Epilepsy Surgery in Children with Tuberous Sclerosis - a Single Center Study

List of authors:
Anezka Belohlavkova*!, Alena Jahodoval, Matyas Ebel', Martin Kudr?, Barbora Straka®, Barbora Hermanovska?, Michal Tichy?, Petr
Libyz, Alice Maulisova’, Katerina Bukacova®, Radek Janca®, Petr Jezdik?, Martin Kyncl®, Zuzana Holubova>, Pavel Krsek*

! Department of Paediatric Neurology, 2nd Faculty of Medicine, Charles University, University Hospital Motol, Prague
2 Department of Neurosurgery, 2nd Faculty of Medicine, Charles University , University Hospital Motol , Prague

3 Department of Clinical Psychology, 2nd Faculty of Medicine, Charles University, University Hospital Motol, Prague
4 Department of Circuit Theory, Faculty of Electrical Engineering, Czech Technical University in Prague, Prague

> Department Radiology, 2nd Faculty of Medicine, Charles University, University Hospital Motol , Prague

Objective: In this study we have reviewed data of a large surgical cohort of pediatric patients with tuberous sclerosis complex
(TSC) evaluated and operated in Motol Epilepsy Center, Prague. Our aim was to characterize their phenotype, diagnostic findings
and outcomes in order to facilitate identification of surgical candidates in this group of patients.

Methods: We have retrospectively evaluated clinical, electrophysiological and neuroimaging data of all pediatric patients with
TSC operated in our tertiary epilepsy surgery center. The inclusion criteria were 1) confirmed clinical diagnosis of TSC, 2) resective
epilepsy surgery performed in Motol Epilepsy Center, 3) age at time of surgery 0-19 years. Surgical outcome was assessed only in
patients who had at least one year of follow-up.

Results: In total 31 patients (14 girls, 17 boys) operated from February 2004 to October 2022 met the inclusion criteria. The
onset of epilepsy was in infancy or neonatal period (up to 48 hours after birth) in the majority of patients (25/31). The seizure
burden was high - 28/31 patients had daily seizures and 19/31 had (among other seizure types) spasms. Although the majority of
patients (23/31) had normal initial development, 19/30 displayed intellectual disability at time of the evaluation (the assessment
was impossible in one patient due to a language barrier). Age at time of surgery ranged from 4 months to 19 years (median 5.6
years), the duration of epilepsy was from 3.5 months to 18.7 years (median 4.4 years). MRI revealed cortical tubers affecting
multiple lobes of one hemisphere in 2/31 patients. In the remaining 29 patients tubers affected both hemispheres. Ten patients
had two-step surgery with long-term invasive monitoring from intracerebral electrodes. The extent of resection ranged from focal
(19/31) to lobar (5/31) and multilobar (7/31). Seventeen patients have been rendered seizure-free (to January 2023, median
follow-up 7.9 years), including seven cases both seizure- and ASM-free. The complications occurred in 4 patients and two children
had permanent consequences. Outcome was unavailable in 6 patients (4 less than 1 year after the surgery, 2 cases lost to
follow-up).

Conclusions: Epilepsy is an early and debilitating complication affecting many children with TSC. In selected patients with TSC
epilepsy surgery has a superior efficacy and safety compared to pharmacotherapy and thus should be considered early despite a
widespread MRI and frequently also EEG findings.
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EXPANDING THE PHENOTYPE OF SCN8A-LOF EPILEPSY AND RELATED DISORDERS
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Case study: OBJECTIVES

Our aim is to describe the phenotype of patients carrying SCN8A variants with loss-of-function (LOF) effect, through the
description of a large cohort, expanding the clinical phenotype and obtaining data for early differential diagnosis and precision
therapy management.

METHODS

From our database of 692 individuals with SCN8A-related disorders, we selected those carrying variants with confirmed LOF effect
(truncating variants or previously tested with functional studies).

Detailed demographic, genetic and electro-clinical data were collected, including information about psychomotor development,
neurological examination, epilepsy, and response to anti-seizures medications (ASMs).

RESULTS

Sixty patients were included, with a median age of 12 years (range: 18 months-42 years).

Epilepsy was reported in 33/60 (55%), with a median age at onset of 2 years, 9 months (range: 1 month-14 years); 30% had
generalized epilepsy (GE), 16.7% severe developmental and epileptic encephalopathy (DEE), 5% myoclonic epilepsy, unclassified
in 3.3%.

Seizure types included absences (42%), generalized tonic-clonic-seizure (TCS) (42%), clonic-myoclonic/hemiclonic (18%), atonic
(6%), tonic (3%). Three patients presented status epilepticus. Among epileptic patients EEG was normal in 2 (6.5%), and showed
epileptiform discharges in 25 subjects, either generalized (55%), focal (36%), or multifocal (29%).

Seizure-freedom was achieved in 12/33 (36.4%) patients either in monotherapy with ETS (2), LEV (2), VPA (4) or in combination of
TPM-LTG (1), VPA-LTG (2) or LEV-TPM (1). One is no longer taking ASMs. Sodium Channel Blockers (SCB) induced seizure
worsening in 2, partial seizure control in 7 cases and complete seizure control in 2 patients in add-on with other ASMs.
Forty-nine/60 had intellectual disability (ID), either severe/profound (15%), mild-moderate (52%), or global developmental delay
(15%). Normal cognition was reported in 10 (17%). Behavioral problems and/or autism were reported in 47% of patients.
Patients harbored 46 different variants (16 missense, 30 truncating/frameshift); 26/60 (43%) occurred de novo.

CONCLUSION
We report detailed genotype-phenotype correlations in a large cohort of subject with LOF-SCN8A-diseases. Four main phenotypes
have emerged, namely generalized epilepsy, myoclonic epilepsy, DEE and neurodevelopmental disorders without epilepsy.
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Home-video EEG long term telemetry in a pediatric setting

List of authors:
Andreea Nissenkorn*!, Lubov Blumkin?, Mira Ginzberg?, Rikki Sokol!, llan Linder?, llan Dalal?, Tally Lehrman Sagie?, Yael
Michaelit

L Wolfson Medical Center, Hod Ha Sharon
2 Holon
3 Barzilai Medical Center, Ashkelon

Objective: Pediatric video-EEG monitoring is a standard procedure in epilepsy clinic, usually performed as an in-house procedure.
Hospitalization for pediatric video-EEG is sometime not mandatory and is a burden to the child and family. Ambulatory or home
video-EEG monitoring had evolved the wake of telehealth, with a portable cordless EEG machine and camera.

Our goal was to check the feasibility of ambulatory video-EEG in a pediatric population.

Methods: We performed a prospective pilot study of twenty ambulatory video-EEG in children. Quality of EEG and video
recording were assessed on a 5-point scale. Demographic, clinical and quality data were compared to a similar group undergoing
in-house video-EEG monitoring.

Statistical analysis was performed with the SPSS software (IBM®SPSS® version 27). Numeric parameters were compared using
the unpaired t test or the Mann Whitney U ranking test. Nominal parameters were compared using the Chi square test or Fisher
exact test.

Results: 20 children aged 2.1-17.2 years (mean 9.57+1.01), 12 females (60%), underwent ambulatory video-EEG. There were
more children with intellectual disability/ autism in the ambulatory-EEG group as compared to inhouse group: 12 patients (60%) vs
5 (25%) (p<0.05*, Fisher exact test). Patients with developmental and epileptic encephalopathy were overrepresented in the
ambulatory group (7 i.e., 35% vs 0), while self-limited childhood epilepsy in the inhouse group (5 i.e., 25% vs 0) (p< 0.05*, Chi
square). The reasons for referral were seizure localization/classification in 11 patients (55%), paroxysmal event classification in 5
(25%) and quantification of sleep epileptic activity in 4(20%), similar to the control group (40%, 40% and 20% respectively, p
>0.05, Chi square). The quality of the EEG recording was higher compared to inhouse tests: median 5 [IQR 3.25-5] vs 4[IQR 3-4] (
p<0.05*, Mann-Whitney U test). The quality of video recording was lower compared to inhouse recordings: median 3[IQR 2.25-4]
vs 5[IQR4-5] (p<0.01**, Mann-Whitney U test).

Conclusions: Home video-EEG monitoring is a new option of long-term pediatric EEG monitoring, especially for children with
special needs.
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Epilepsy surgery in Long-term Epilepsy Associated Tumors (LEATS) - a retrospective study of 73 children
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Objective: LEATs are low-grade tumors with high incidence of pharmacoresistant epilepsy. LEATs can be associated with other
structural pathological findings, mainly with focal cortical dysplasias, which are denominated as FCD type llib. LEATs represent the
second most common neuropathological finding in epilepsy surgery cohorts. However, there is a lack of data about correlations at
clinical and histological level.

Methods: We analyzed age at seizure onset, pharmacoresistance, findings of diagnostic tests used in presurgical evaluation,
surgical approach (age at surgery, duration of epilepsy, use of invasive EEG) and outcome (minimal follow-up 2 years) of 73
children with isolated LEATs or FCD type Illb. We also statistically compared histological findings (isolated LEATs vs. FCD lllb.) in
terms of the above-mentioned parameters.

Results: In the whole cohort of 73 children, median age at seizure onset was 6,0 years (range 0,12-16,8). 72,6% of patients were
pharmacoresistant. Median age at surgery was 10,08 years (range 2,01-18,96) and median duration of epilepsy before surgery
was 1,87 years (range 0,02-16,13). Majority of LEATSs resp. FCD lllb. (56,8%) were localized in the temporal lobe, 39,2% were
extratemporal, and in 4,1% multilobar including temporal lobe. We routinely use intraoperative ECoG; moreover, long-term
invasive EEG was used in four cases (5,5%). Six patients (8,2%) underwent a reoperation. Of the total cohort, only two patients
(2,7%) were classified as Engel lI-IV two years after surgery and 97,3% were seizure-free. 39,7% of patients (29 children) had
isolated LEATs and 60,3% (44 children) FCD lllb. Median age at seizure onset was 7,5 years (range 0,8-16,0) in the first subgroup
and 7,27 years (range 0,12-16,8) in the second (p=0,97). 62,1% of children with isolated LEATs and 79,5% of children with FCD
Illb. were pharmacoresistant (p=0,10). Extratemporal localization was more frequent in the subgroup of isolated LEATs (69% vs.
20,5% in the FCD llIb. subgroup, p<0,001). Of the six reoperated patients, three had a FCD lllb. and three an isolated LEAT. One
child in each group was classified as Engel ll-IV two years after surgery.

Conclusions: Epilepsy surgery is highly effective in children with LEATs, with no significant differences between isolated LEATs
and cases associated with FCD llIb. In terms of clinical presentation, we found more frequent extratemporal localization of isolated
LEATs compared with FCD llIb.
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Highly significant =75% and =80% responder rates with stiripentol in Dravet syndrome patients: Data from the
STICLO pivotal trials
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Objective: The effectiveness of stiripentol (STP) for treating seizures associated with Dravet syndrome was demonstrated in two
phase 3 double-blind placebo-controlled trials (STICLO-France and STICLO-Italy). This work takes the benefit of the data collected
during these two clinical trials and analyses the efficacy results of the pooled studies.

Methods: Efficacy results were analysed in Intent to Treat (ITT) and Per Protocol (PP) populations, in terms of percentage change
from baseline in seizure frequency and responders (=50% reduction in seizure frequency). Seizure reductions =75%, =80% and
100% (seizure free) were also calculated.

Results: Following the 2-month treatment period, STP administration led to an 84.4% median decrease in generalized tonic-clonic
seizures (GTCS), compared to -5.8% in the placebo group (p<0.0001) in ITT analysis. In PP, STP group experienced an 87.5%
median decrease in GTCS compared to -6.5% in the placebo group (p<0.0001).

In ITT and PP, 69.7% and 74.2% of the STP-treated patients were responders respectively, while they were only 6.5% and 8% in
the placebo group (p<0.0001).

Also, 54.6% and 51.6% of the STP-treated patients had a =75 % and a =80 % decrease in frequency of GTCS respectively,
compared to 3.2% in the placebo-treated patients (p<0.0001 in both cases) in ITT. In PP, 58.1% and 54.8% of the STP patients had
a =75 % and a =80 % decrease in frequency of GTCS respectively, compared to 4.0% and 4.0% in the placebo group (p<0.0001
in both cases).

Finally, 36.4% and 38.7% of STP-treated participants remained free of GTCS during the second month in the ITT and PP
respectively, versus none in the placebo group (p=0.0002 and p=0.0005).

Conclusions: Results of the pooled studies demonstrate the strong reduction in seizures on STP and confirms the highly
significant difference with the placebo-treated patients. Reducing frequency of GTCS may alleviate burden of the disease.

Disclosures:
Study supported by Biocodex. This abstract has been adapted from an abstract previously submitted to the American Epilepsy
Society (AES) 2022 Annual Meeting.
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Efficacy and safety of widely available nusinersen programme in Polish children under the age of 2 years.
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Objective: Spinal muscular atrophy (SMA) is a devastating progressive neuromuscular disorder. Most frequently, the symptoms
appear in infants and young children but SMA is increasingly diagnosed in presymptomatic children due to newborn screening
programmes (NBS). In Poland, NBS has been introduced in 2021. Recently, disease-modifying therapies have been introduced in
SMA. Starting from 2017 until September, 2022, nusinersen was the only reimbursed therapy for SMA in Poland and it was
available for all SMA patients, regardless of their age, SMA severity or SMN2 gene copies. At the beginning, both newly diagnosed
patients and patients with long history of the disease and severe complications were included in the treatment programme.
Currently, new diagnoses prevail. Here we present the results of nusinersen treatment in Polish children who started treatment
under the age of 2 years.

Methods: Baseline data, including the type of SMA, SMN2 gene copies and functional status, as well as response to treatment
measured in the CHOP-INTEND scale at the last follow-up were analysed. First follow-up functional examination was performed
after 5 nusinersen doses.

Results: Between 2017 and 2022, 114 children started nusinersen therapy under the age of 2 years. There were 17
presymptomatic cases, 72 children with SMAL, 23 with SMA2, and 2 with SMA type 3. Seven presymptomatic children had 2
copies, 9- 3 copies, and 1 - 4 copies of SMN2 gene. One SMAL patient had 1 copy, 57 - 2 copies, 12- 3 copies, 1 - 4 copies, and 1-
5 copies of SMN2 gene. Three patients with SMA2 had 2 copies, 19-3 copies, and 1 - 4 copies of SMN2 gene. Two patients with
SMA type 3 had 2 copies of SMN2 gene. The baseline CHOP-Intend score ranged from 22 to 61 in presymptomatic cases, from 0
to 56 in SMA1 cases, from 22 to 57 in SMA type 2 patients and from 50 to 60 in SMA type 3. Eleven patients dropped out from
the programme: 4 patients died and 7 change therapy. 69 patients received at least 5 nusinersen doses. The mean change in
CHOP-INTEND score in SMAL was +20 points, in SMA2 - +12.2 points, in SMA3 - +13 points and +16.5 in presymptomatic
patients. In the presymptomatic patients, 6 out of 7 reached at lest 60 points. One patient with SMA1 deteriorated.

Conclusions: Early SMA treatment is associated with significant improvement in children under the age of 2, regardless of their
baseline functional status and SMA type.
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Two years of newborn screening for spinal muscular atrophy in Poland
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Objective: Spinal muscular atrophy (SMA) is a severe genetic condition, that can be successfully treated with targeted therapies
(Nusinersen, Ridiplam, ZolgenSMA). It fulfills all criteria to be included in newborn screening testing (NBS). Therefore, a huge
effort is taken to implement such testing, especially in countries that cover the cost of the treatment. Herein, we present our
two-year experience with NBS-SMA, including the pilot study.

Methods: After a short pilot study since January 2021, the SMA was added to the National Newborn Screening Programme in April
2021 and subsequently covered all districts in Poland. Since 03.2022, all newborns with opt-in signed, are tested for SMA (>99%
of individuals). Standard dried blood spots are used for DNA extraction. We use SALSA MC002 SMA Newborn Screen test (based on
PCR-HRM technique, MRC-Holland) as a first-tier test to detect newborns with the homozygous deletion of exon 7 of the SMN1
gene. The second-tier test is based on MLPA technique (P021 kit).

Results: Since January 2021, about 417000 newborns were screened and SMA has been confirmed in 57 children that were
admitted to regional centres for clinical examination and further therapy. The results of the first-tier test and MLPA verification
from blood spots were available on the 8th day of life (mean: 9.2+4.5; 3 days since registration in the central database). On the
day 14th (mean 15.8+6.0; 9 days since registration), the results of the verification MLPA test were ready. The treatment was
implemented as soon as possible. Most of the children having 2 or 3 SMN2 copies (respectively, 17 and 24 individuals) were
treated with Nusinersen or Ridiplam under clinical trial, and since September 2022 there is a possibility to treat them also with
ZolgenSMA. Two children with 1 SMN2 copy were identified and they both were symptomatic at birth and had a heart defect. Four
and 5 SMN2 copies, were identified in 11 and 3 children, respectively. They are under careful observation and in case of disease
progression the treatment was or would be implemented.

Conclusions: The PCR-HRM method was successfully used in NBS-SMA and our procedure allowed to quickly identify positive
patients that can be treated with available therapies. The calculated prevalence of SMA is about 1/7300 in Polish population.
The project was partially supported from Institute of Mother and Child intramural grant 510-18-17.
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Newborn Screening for Metachromatic leukodystrophy in Germany- A prospective Study
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Objective: Metachromatic leukodystrophy (MLD) is a rare, fatal autosomal-recessive genetic disorder caused by insufficient
activity of the enzyme arylsulfatase A (ARSA) that results in intra-lysosomal accumulation of the ARSA substrate
galactosylceramide I13-sulfate (sulfatide), inevitably leading to progressive demyelination and neurodegeneration in the CNS and
PNS. There are three variants of MLD commonly described in the literature: late-infantile MLD, juvenile MLD, and adult MLD.
Children affected by MLD display progressive neurologic symptoms, including ataxia, seizures, and quadriplegia, culminating in
severe disability and early death. MLD diagnosis is often delayed or missed thus detection at birth is critical. A new gene therapy
approved by EMA in 2020 is now available and established in the treatment center for MLD in Tubingen recently. The availability
of the first therapy has emerged the need for a strategy to implement MLD in current NBS projects.

Methods: We have initiated a prospective pilot newborn screening study with the integration of sulfatide profiling in Dried Blood
Spots. Using a specific consent form, sulfatide profiling indicative of MLD is now performed in addition to the German national
screening panel.

Results: Since starting in October 2021 over 60.000 samples were successfully analyzed. The study duration is planned for 12
months with a possible extension for up to three years. C16:0, C16:0-OH, and C16:1-OH are measured by means of a fast
UHPLCMS/MS method that facilitates analysis times of <2min per sample. In potential positive cases with elevated sulfatide levels,
genetic confirmatory testing (ARSA, SUMF1, and PSAP genes) will follow. The technical robustness and precision are good and
comparable or even superior to those of other tests used in newborn screening.

Conclusions: The false positive rate has been found to be acceptable. Besides a couple of carriers for ARSA and PSAP, first
positive case with two potentially pathogenic mutations has been identified. This is the first worldwide MLD case identified
through NBS program.

Keywords:
MLD, NBS, biomarkers, sulfatides

Page 138/806



15th European Paediatric Neurology Society Congress
Abstract no.: EPNS23-2151

EPNS23-2151 Oral or e-Poster
Miscellaneous

Universal Genomic Newborn Screening for early, treatable, and severe conditions: Baby Detect
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Objective: Newborn screening (NBS), historically performed in a biochemical and metabolic technique, has greatly improved the
management of many serious and treatable diseases. Building on the success of the NBS for Spinal Muscular Atrophy initiated in
2018, we started the Baby Detect pilot program in September 2022. Baby Detect aims to screen for 126 serious, treatable, and
early-onset genetic diseases. 21 neurologic diseases - caused by mutation in 52 genes - are included in the current panel. The list
of gene was established with the support of the Liege paediatric community.

Objectives: This prospective study aims to study the feasibility and acceptability of newborn genetic screening to screen up to
40,000 newborns per year progressively in 3 years for virtually all the early onset severe diseases that can benefit from treatment
or a pre-symptomatic clinical trial. The primary outcome is the percentage of parents accepting the proposed screening in
comparison with the number of mothers approached for consent.

Methods: Information for parents was conducted during the pregnancy and soon after delivery using flyers, videos, a website,
and verbal information. On the first day of the child's life, almost all parents were approached by a member of the team to present
the study. If they agreed, they would fill in an electronic consent form (paper consent is also possible). In case of refusal, we tried
to find out the reasons for the refusal briefly.

Results: As of December 27th, 823 families have been approached, and 752 consented, indicting an acceptability rate of 91%.
The refusals do not seem to be linked to a fear of a genetic test, but rather to a lack of knowledge and understanding of the
project and the risks. The most common reasons for refusal were "in my family we don't have any diseases"”, "it didn't exist
before, why always add things", "it's not mandatory, | don't do it". The buy in by the gynecologists and midwifes community was
high.

During the congress, we will disclose the most recent figures and the identified cases.

Conclusions: This genomic NBS received strong support from local IRB, local health professionals involved in pregnancy and the
neonatal care, with good acceptability (91%) from parents. We will extend the project more widely by opening up to other
maternity hospitals in the coming months. Other information materials are being made available (flyer in other languages, videos
with the sponsorship of a famous sportsman...) with the aim to improve acceptability.
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New variants in MYBPC1 gene: Phenotypic spectrum of congenital myopathy and arthrogryposis

List of authors:
Barbora Lauerova*!, Jana Zidkova?, Petra Lassuthova>, Jana Haberlova®

1 Department of Paediatric Neurology, Second Faculty of Medicine and University Hospital Motol, Full Member of the ERN
Euro-NMD, Prague, Czech Republic, Prague

2 Centre of Molecular Biology and Genetics, University Hospital Brno, Brno

3 Neurogenetics Laboratory, Department of Paediatric Neurology, Second Faculty of Medicine and University Hospital Motol,
Prague

Objective: MYBPCI gene encodes the slow skeletal Myosin Binding Protein-C expressed in striated muscles. Variants in the
MYBPC1 gene are associated with congenital myopathy (CM) or distal arthrogryposis type 1 (DA1) with autosomal dominant
inheritance and with lethal congenital contracture syndrome type 4 (LCCS4) with autosomal recessive inheritance. However, only
few cases have been reported so far and exact pathophysiology is still unclear.

Methods: Two patients with symptoms of CM and one patient with symptoms of DA1 were referred to our Center. Clinical
examination of patients and their parents was performed, followed by next-generation sequencing (NGS) and muscle MRI.

Results: The patients with CM showed facies myopathica, hypotonia, muscle weakness with maximum on the upper limbs (UL),
static acral limb and tongue tremor. In one of the patient and in his mother previously published missense variant MYBPC1
(NM_002465.4):c.776T>C, p.(Leu259Pro) was found. Splicing variant MYBPC1:c.832+42_832+3del, unpublished so far, was found in
the second patient and in his father. Both affected parents showed gentle symptoms similar with their descendants however with
much lower intensity and with improvement over time. The muscle MRI of lower limbs (LL) in the affected parents showed rather
normal findings with gentle changes in the posterior muscle group.

The patient with DAL showed dystrophic habitus, craniofacial stigmatization, contractures of UL and LL, general muscle weakness
with maximum on the proximal parts. The NGS revealed two heterozygous variants in the MYBPC1:c.2486_2492del,
p.(Lys829llefs*7) and c.2663A>G, p.(Asp888Gly) in trans position, each parent being a carrier for one of the variants with no
clinical symptoms manifested.

Conclusions: Our results show that CM is inherited AD with improvement of the clinical symptoms over time, acral limb and
tongue tremor being significant symptoms of the disease. The phenotype of the patient with missense variant p.(Leu259Pro)
resembles that case published previously. The case of the patient with the variant ¢.83242_832+3del is the first case reported so
far when a splicing variant manifested with the phenotype of CM.

Concerning the patient with the DA1 phenotype, cases of DAL with AD inheritance and LCCS4 with AR inheritance has been
published, however this is the first case with AR inheritance with less severe phenotype of DAL reported so far.

Our results further broaden the spectrum of both AR and AD inheritance for MYBPC1.

Supported by GA UK no. 388422.
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Outcomes in Patients with Spinal Muscular Atrophy and Four or More SMN2 Copies Treated with Onasemnogene
Abeparvovec: Findings from RESTORE
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Objective: Onasemnogene abeparvovec (OA) is a one-time gene replacement therapy for spinal muscular atrophy (SMA). While
clinical trials of OA included patients with two or three SMN2 gene copies, patients with four or more copies may be treated in
clinical practice. Natural history and outcomes following SMA treatment have not been well-characterized for these patients. We
sought to describe clinical outcomes after OA monotherapy for patients with four or more SMN2 copies in RESTORE, a
comprehensive, noninterventional SMA registry.

Methods: We evaluated baseline characteristics, and post-treatment motor function, motor milestone achievement, use of
ventilatory/nutritional support, and adverse events (AEs) (as of May 23, 2022, data cut). Patients evaluable for motor function or
milestone achievement had two or more assessments, with at least one occurring after OA administration.

Results: Nine children with four SMN2 copies and five with four or more copies were included. All 14 cases were identified by
newborn screening in the United States and treated presymptomatically. Median age at OA administration was 3.5 (range, 1-11)
months. All six children with evaluable motor milestone assessments achieved new milestones. All four children evaluable for
CHOP INTEND maintained/achieved the maximum score of 64 points. One child was evaluable for HINE-2 and achieved a =2-point
increase. One child was evaluable for HFMSE and achieved a =3-point increase. Six children with recorded AE data had one or
more treatment-emergent AE. Two children reported AEs =Grade 3 (one had otitis media and one with history of fetal stroke had
seizure ~3.5 months post-OA). No deaths or use of ventilatory/nutritional support were reported.

Conclusions: Patients with four or more SMN2 gene copies attained improvements in motor function and achieved new
milestones after treatment with OA. SMA presentation with four or more SMN2 copies is heterogeneous, and laboratory
determination of SMN2 copy number may be unreliable, highlighting the importance of early identification and intervention to
optimize outcomes for all SMA patients.
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Fetal temporal sulcus depth asymmetry predicts language development
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Objective: In most humans, the superior temporal sulcus (STS) shows a rightward depth asymmetry. This asymmetry can not
only be observed in adults, but is already recognizable in the fetal brain. As the STS lies adjacent to brain areas important for
language, STS depth asymmetry may represent an anatomical marker for language abilities. We were thus interested in the
prognostic value of STS depth asymmetry in healthy fetuses for later language abilities, language localization, and
language-related white matter tracts.

Methods: In this retro- and prospective study, we invited children whose mothers were transferred to fetal MRI diagnostics due to
clinical reasons 6-13 years ago and whose fetal MRIs were subsequently diagnosed as normal. In 38 healthy children (age 6-13
years, mean 8.85, SD 1.98, 14 girls), a neuropsychological examination, a functional magnetic resonance imaging (fMRI) for
language localization, and diffusion tensor imaging to identify language-related white matter bundles were performed. Multiple
linear regressions were carried out to test if fetal STS depth laterality predicted language abilities and language-related white
matter tracts 6-13 years later, and Spearman correlations were used to investigage the association of fetal STS depth asymmetry
with later neural language localization.

Results: On the group level, the mean depth of the right fetal STS was significantly larger than its left counterpart (t=6.494,
p<.001). In the individual fetal measurements, STS depths were right-lateralized in 69%, bilateral in 28%, and left lateralized in
3% of the fetuses. Less right lateralization of the fetal STS depths was significantly associated with better language abilities, with
fetal STS depth asmmetry explaining 45% of variance in vocabulary (p<.001), 43% of variance in verbal fluency (p=.001), and
48% of variance in verbal memory (p<.001) 6-13 years later. Furthermore, less right fetal STS depth asymmetry correlated with
increased left language localization and a greater volume of the left superior longitudinal fasciculus during childhood.

Conclusions: We hypothesize that earlier and/or more localized fetal development of the left temporal cortex is accompanied by
an earlier development of the left STS and is favorable for early language learning. If the findings of this pilot study hold true in
clinical populations, fetal STS asymmetry has the potential to become a diagnostic biomarker of the maturity and integrity of
neural correlates of language.
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EXPANDING THE SPECTRUM OF NEONATAL-ONSET AIFM1-RELATED MITOCHONDRIAL ENCEPHALOPATHY
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Case study: Objectives: to present a novel phenotype associated with a variant in the X-linked AIFM1 gene.

Methods: We report on a new-born child who presented with seizures on his first day of life. We performed EEG recordings, Brain
MRI scans, Brain MR Spectroscopy, metabolic screening, echocardiogram, whole exome sequencing, and skin biopsy.

Results: The proband was born to non-consanguineous parents at term. Emergency C-section was performed due to not
reassuring CTG. APGAR score was 6/6, his weight 2670 gr. He presented with drug-resistant, electro-clinical, multifocal seizures.
Venous gas analysis initially revealed mild acidosis (pH 7.17). Lactate levels (12 mmol/L), CPK (1671 UI/L), LFT (AST/ALT > 5 x
ULN), and renal function were initially abnormal but later normalized. Uric acid and ammonia were normal. Brain MRI on day 1
revealed swelling of both hemispheres with diffuse signal alteration, highly T2 hyperintense and T1 hypointense, with diffusion
restriction, widespread in the white matter and in part of the cortex, which mimicked hypoxic-ischaemic encephalopathy.
Subsequent EEG changes (progression to suppression burst pattern), evolution of MRI changes, and the presence of persistently
high lactate peak on MR spectroscopy pointed to a metabolic disorder. Metabolic screening and repeated echocardiograms were
unremarkable. Clinically, there were no dysmorphic features. The child was mildly lethargic. He did not present as a floppy infant
and muscle tone was slightly increased. We observed frequent tremors and elicited brisk reflexes. Antigravity strength was normal
but spontaneous movements were qualitatively and quantitatively poor. Next-generation sequencing analysis revealed a variant
(NM_004208.4) c.5T>C; p.(Phe2Ser) in the AIFM1 gene, which is absent in reference population databases and described as
putatively pathogenic. Analysis on cultured fibroblast to demonstrate respiratory chain abnormalities are ongoing. At 2 months,
the child is alive and orally-fed. Neuro exam has not significantly changed.

Conclusions: Pathogenic variants in AIFM1 have been associated with a wide spectrum of clinical presentations including
mitochondrial encephalopathies with basal ganglia involvement, peripheral neuropathy with ataxia and deafness, and early-onset
motor neuron disease. This is the first case associated with diffuse white matter involvement with relative sparing of basal
ganglia, in the absence of clinical signs suggestive of myopathy or motor neuron disease.
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Omega-6 and Omega-3 Fatty Acid-derived Oxylipins in Placental Tissue and Their Relationship with Neonatal Head
Circumference at Delivery
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Objective: Polyunsaturated fatty acids (PUFA) are critical for infant neurodevelopment, but specific mechanisms remain
unknown. PUFAs exert their effects through metabolism to oxylipins including multiple classes of specialized pro-resolving
meditators, however associations between these metabolites and neurodevelopmental outcomes are not well understood.
Furthermore, placental concentrations of PUFA metabolites and infant neurodevelopment have not been explored despite the role
of the placenta in developmental programming. The objective of this study was to perform advanced lipidomics to identify
placental oxylipins and investigate their relationship with newborn head circumference (a surrogate measure of fetal brain
development).

Methods: Maternal subjects were enrolled at the time of delivery and placental samples were collected. Liquid
chromatography-tandem mass spectrometry was used to quantify oxylipin levels in placental tissue. Metabolites measured
included those derived from omega (n)-3 PUFA (e.g. eicosapentaenoic acid, EPA and docosahexaenoic acid, DHA) and n-6 PUFA
(e.g. arachidonic acid). A Food Frequency Questionaire was administered to quantify PUFA intake; newborn head circumference
was measured according to established protocols. Spearman correlation coefficients were used to assess associations between
placental metabolite levels and infant head circumference at birth. A p-value of <0.05 was considered significant.

Results: A total of 121 women were enrolled. Mean intakes of n-3 PUFAs were below established guidelines (250-500 mg) at 110
mg/day. Metabolites of the n-6 PUFAs arachidonic acid (DIiHET) and linoleic acid (DiIHOME) were positively associated with newborn
head circumference (r=0.32, p=0.03; r=0.32. p=0.04, respectively) and head circumference percentile (r=0.39, p=0.01; r=0.37,
p=0.01, respectively). Maternal levels of multiple n-3 PUFA EPA and DHA metabolites (HEPE, DiIHOME, HDHA) were positively
associated with placental concentrations

Conclusions: PUFA metabolites may influence fetal head circumference in utero. Low maternal intakes of n-3 PUFA in the
population may have influenced the production of downstream metabolites resulting in inadequate concentrations to produce
measurable effects. It is possible these metabolites could be used as future biomarkers of neonatal head growth and neurological
development in utero.
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Is Parental Counselling Accurate at a Multidisciplinary Fetal Neurology Clinic?
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Objective: To evaluate the accuracy of parental counselling given at a multidisciplinary Fetal Neurology Clinic (FNC) regarding
fetuses with brain anomalies, by assessing the child's neurodevelopmental outcome.

Methods: Retrospective cohort study done between the years 2020-2022. The study compares the counselling given to parents
who visited the fetal neurology clinic at Wolfson Medical Center in the years 2012-2017, and the child's neurodevelopmental
outcome. Neurodevelopment was assessed using the Vineland-Il Adaptive Behavior Scales and in cases where the child was seen
at the FNC follow up clinic, the evaluation was included.

Results: 66 children aged 3 to 9 were included in the study. In 90.91% of cases, the counselling matched the
neurodevelopmental outcome. Only in 6 cases (9.09%) the counselling differed. One child displayed a significant developmental
impairment, compared to a low-risk counselling, and 5 developed within the norm, while the prognosis given at the clinic
suggested a high risk of global developmental delay. The mean result of the children's cognitive assessment was in the normal
range (86-130, average 98.73, median 101).

Conclusions: The counselling given at the multidisciplinary Fetal Neurology Clinic is mostly consistent with the
neurodevelopmental outcome, presumably due to the vast experience and knowledge of the medical experts at the FNC.
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The clinical and molecular characteristics, therapeutic interventions and outcomes of neonates with group B
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Objective: Group B Streptococcus (GBS) meningitis is associated with high mortality and morbidity rates in neonates, especially
those with neurological complications. We aimed to characterize the clinical and molecular characteristics and risk factors for
adverse outcomes of neonates with GBS meningitis.

Methods: All neonates with GBS meningitis who were hospitalized in a tertiary-level neonatal intensive care unit in Taiwan
between 2003 and 2020 were enrolled. The GBS isolates underwent serotyping, multilocus sequence typing (MLST) and antibiotic
susceptibility testing. Neonates with GBS meningitis were compared with those of uncomplicated GBS bacteremia.

Results: During the study period, a total of 48 neonates and young infants (aged less than 6 months old) with GBS meningitis
were identified and enrolled. All of them had concurrent GBS bacteremia and sepsis, and more than half (54.2%, n=26) had septic
shock. Among neonates with GBS meningitis, 35 (72.9%) had neurological complications, 17 (40.5%) of 42 survivors had
neurological sequelae at discharge, and the mortality rate was 12.5%. When compared with a total of 140 neonates with GBS
sepsis but without meningitis during the study period, the overall mortality rate was relatively higher. Serotype Ill GBS isolates
accounted for the majority of neonates with GBS meningitis (68.8%, n=33), followed by type la (20.8%, n=10) and type Ib (8.3%,
n=4) GBS isolates. The majority (89.7%) of the type Ill GBS isolates belong to sequence type 17. There was a significantly higher
antimicrobial resistance rate among the type Ib and type Ill GBS isolates. After multivariate logistic regression analysis, neonatal
GBS meningitis with septic shock and respiratory failure were independently associated with final adverse outcomes.

Conclusions: 25.5% of all neonates with GBS sepsis had meningitis and they were associated with a higher mortality rate and
neurological complications. Because of the high rate of neurological sequelae, further studies that aim to develop predictive
model for early identification of GBS meningitis and novel therapeutic strategies are urgently needed in the future.
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Assessing neonatal conscious levels: preliminary results a neonatal coma score
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Objective: Reduced consciousness is a part of many neonatal conditions, but there is no accepted score for assessing neonatal
consciousness. We devised a neonatal coma score (NCS). Our objectives were to

1) Determine the normal NCS for well term babies

2) Assess interobserver agreement

3) Collect preliminary data on how the NCS changes with gestational age (GA)

4) Look for evidence the NCS could detect deterioration in clinical practice.

Methods: Phase one - Well term neonates were recruited from two major UK cities (Sheffield and Leeds) at the time of newborn
examination by 2 health care professionals. The range of scores was studied and intra-observer agreement calculated using
intraclass correlation coefficients (ICC).

Phase two - Neonates admitted to the neonatal unit in Sheffield were recruited. The nurses were asked to record the NCS up to 4
times a day. We studied how the NCS changed with corrected GA when participants were well, and compared values between
extremely, very, and moderately late preterm and term participants using Kruskal-Wallis Test with p<0.05 considered significant.
We sought evidence of how the NCS changed when participants became unwell.

Results: Phase one - 150 participants (82 girls, 68 boys) were recruited with a median GA at birth of 39w and 4d (IQR 39weeks
Odays - 40weeks 3days) and time of assessment 23hrs (IQR 18-25hours). 98% scored 13 or more, and 94% scored 14 or 15. ICC
was 0.78 (95% CI 0.70 - 0.84).

Phase two - 101 participants (57 boys and 44 girls, median GA at birth 31w and 6d (IQR 28w 4d to 34w 4d)) were recruited.
Median length of follow-up was 14 days (IQR 5-30 days). When combined with the term participants, 1627 datapoints were
obtained from 242 participants. The NCS increased with GA. There was significant difference in values between groups of GA. We
present evidence of the NCS changing when preterm children deteriorated.

Conclusions: The NCS has strong agreement between observers. The majority of term newborns have a score of 13 or more. The
NCS changes with corrected GA, and it changed when neonates were deteriorating and improving. Future work is needed to
validate the NCS and determine its usefulness in clinical practice.
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Neurodevelopmental Outcome after Nosocomial Sepsis in Preterm Neonates

List of authors:
Noha El Tantawi*!, Mohamed Talaat Khashaba®, Abdel-Hady EL Gilany Abdel-Fattah!, Ayman Gamal Hasan Hasan?

! Mansoura University Children Hospital, Mansoura
2 Al Mataryah hospital, Al Mataryah

Objective: This study aimed to compare the ND outcome at 18 months of age using Bayley Scales of Infant and Toddler
Development (Third Edition) (BSID Ill) in preterm infants exposed to nosocomial sepsis during NICU admission and non exposed
preterm infants.

Methods: This was a retrospective study at the Follow up clinic of Neonatal Unit at Mansoura University Children Hospital, from
January 2017 to August 2018.Target infants (Two groups):

A. Exposed group to nosocomial sepsis.

B. Non exposed group to nosocomial sepsis.

All infants were examined and three domains of neurodevelopment were assessed: cognitive function, language and motor
function (Aylward, 2013). The examination was done at the age of 18 months corrected age. The examination was done once
using Bayley Scales of Infant and Toddler Development (lll) (Bayley, 2006).

Results: of 61 ex-preterm infants aging 18 months who were admitted to the NICU of MUCH during the period (October 2015 to
February 2017). 30 had a confirmed nosocomial sepsis . Male infant and low birth weight , Low APGAR score were significantly
higher in the nosocomial group.

In our cohort, among the infants with bacterial LOS, gram-negative organisms accounted for 60% of the cases; Klebsiella (33.3%),
E-coli (20.0%), Pseudomonas (3.3%) and Enterobacter (3.3%).

Regarding culture result for sepsis group gram positive bacteria Staphylococci accounted for 16.7% of cultures.

The neurodevelopmental delay was greater in sepsis group than non sepsis group in all examined functions and the difference
was significant and sepsis cases represented about 2/3 of cases that had neurodevelopmental impairment.

This study also found that there are other risk factors that can impair ND beside sepsis, these factors include male sex, decrease
GA, LBW, multigravida mothers, irregular ANC, low Apgar score at 5 minutes, long duration of hospital stay, need for supplemental
oxygen, central line insertion, low SES and infection with gram positive organisms.

Conclusions: This study showed that, neurodevelopmental impairment was significantly increased among neonates who
developed neonatal sepsis despite treatment with effective antibiotic therapy. Due to the high risk of adverse outcomes after the
development of neurologic complications, it is important that physicians can highly alert the possibility of bacteremia-related
neurologic complications after bacteremia, and aim to detect neurological complications early .
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Deep medullary veins thrombosis: a systematic literature review.
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Objective: Deep medullary veins (DMVs) thrombosis is a rare cause of brain damage in both preterm and full-term neonates.
Diagnosis is challenging due to the low level of suspicion and the scarce availability of MRI in acute settings. With this study we
aimed to collect data on clinical and radiological presentation, treatment and outcome of DMVs thrombosis.

Methods: We conducted a systematic literature review on DMVs thrombosis in neonates.

The search was carried out in Pubmed, Clinical Trial Gov, Scopus and Web of Science by two independent researchers, up to date
to November 2022; any discrepancies between them were resolved by consensus or by consultation with a third senior
investigator.

Results: 75 published cases of DMVs thrombosis were identified and analyzed. We did not notice a clear prevalence of preterm
neonates. Neonatal distress, respiratory resuscitation or need for inotropes during the first week of life were present in 34/75
(45%) of patients. Signs and symptoms at presentation included: seizures (38/75, 48%), apnea (27/75, 36%), lethargy or irritability
(26/75, 35%), poor feeding and weight loss (19/75, 25%). At MRI, performed between 0-48 days after birth, fan-shaped linear
T2-hypointense lesions were documented in all cases. Edema or ischemia of corpus callosum was the main collateral finding on
MRI (77%). Treatment was not mentioned in any of the studies included. Although the reported mortality is low (2/75, 2.6%), a
large proportion of patients develop neurological sequelae (major neurodevelopmental impairment in 32% of cases, epilepsy in
18%).

Conclusions: DMVs thrombosis is still rarely identified in the literature, even if possibly under-recognized. It presents with
seizures and aspecific systemic signs/symptoms that often cause diagnostic delay. The high rate of morbidity, which determines
important social and health costs, requires further in-depth studies aimed at defining an earlier diagnosis and at developing
evidence-based prevention and therapeutic strategies.
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Lemierre syndrome in children: prevalence of neurological complications
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Objective: Lemierre syndrome is a severe condition associating cervical and/or cerebral venous thrombosis (CCSVT) in an
infectious setting, well described in adults. Pediatric characteristics are scarcely reported. We aimed to study the type and rate of
early and late neurological complications, and outcomes in a large sample of pediatric patients with Lemierre syndrome.

Methods: This regional bicentric retrospective study (catching area of 12 million people, 2.3 million children) included pediatric
patients (< 18 years old) admitted with a diagnosis of Lemierre syndrome (LS) defined by the association of (i) a head or neck
infection, (ii) an adjacent CCSVT and, (iii) at least one criteria of severe condition (extensive CCSVT,
cerebral/meningeal/osteoarticular infection, pulmonary/abdominal septic emboli, cervical/cerebral arteritis), from Jan 2016 to May
2022. Clinical, biological, and radiological parameters were recorded at presentation, during the early phase (first 21 days), the
late phase ( >21 days), and follow-up. Late outcome was evaluated using the modified Rankin Scale (mRS) 6 months after LS
onset.

Results: Fifty-nine children were included, 33 boys (56%), with a median age of 4.5 years old. Because of their initial severity, the
majority of patients (n=48/59, 83%) were admitted in a pediatric ICU. Otogenic infection was more frequent in children younger
than 2 years old (n=15/18), whereas sinus or cervical infection was more frequent in older patients (n=23/41), p<0.01.
Early-onset neurological complications (first 21 days) occurred in one third of patients (n=17/59, 29%): cerebrovascular
(radiological arteritis n=9, arterial ischemic stroke n=5), infectious (subdural empyema n=5, cerebral abcess/cerebritis n=3), or
symptomatic intracranial hypertension (n=1), with a median delay of 5 days. Two patients (3%) died during this early phase.
Neurological complications were associated with older age (p< 0.05). Late-onset complications ( >21 days) occured in 4/59
patients (6%), including a giant carotid artery aneurysm; 9/35 patients (25%) had significant long-term sequelae (mRS 1 or
higher).

Conclusions: Lemierre syndrome is a severe condition in children also. The rate of early neurological complications, especially
cerebrovascular, is even higher than reported in adults, and long-term consequences are frequent. Strategies to prevent
cerebrovascular complications need to be initiated from the acute phase in addition to antimicrobial therapies.
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Long-term neurodevelopmental outcome of perinatal spontaneous intracranial hemorrhage in term-born neonates-
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Objective: To characterize the neurodevelopmental outcome of spontaneous perinatal intracranial hemorrhage (spICH).

Methods: A prospective, consecutive single- center cohort of longitudinally followed children with spICH identified in the fetal or
neonatal period between 2014-2022. The presence of cerebral palsy, neurodevelopmental disabilities and remote epilepsy were
documented. Neurodevelopmental outcome was rated using the Pediatric Stroke Outcome Measure (PSOM) and the
modified-Rankin scale (mRS).

Results: Of 64 subjects included, 41 (64.1%) were diagnosed postnatally and 23 (35.9%) were diagnosed antenatally IVH was the
most common bleeding type (n=44, 68.8%) followed by PVHI (33, 51.6%), subpial (10, 15.6%), parenchymal (8, 12.5%) and
subdural (6, 9.4%). IVH was more common in patients diagnosed prenatally (p=0.025). Mean clinical follow-up time was 5.6+2.8Y.
Half of the patients developed post hemorrhagic hydrocephalus (PHH) (n=32, 50%), of whom 24 (75%) underwent at least one
neurosurgical procedure. Mortality rate was 1.6% (n=1). Twenty-four patients had cerebral palsy (CP) [hemiparesis-15/24 (62.5%),
quadriparesis-6/24 (5%), GMFCS-2 (9/24, 37.5%)]. Fifteen (23.4%) patients had remote epilepsy, most of them (93%) had IVH and
or PVHI. Epilepsy was more common in patients with PHH (p=0.01). Three had autism (4.7%), 19 (29.7%) had vision impairment.
PSOM scores were available for 52 patients at a median age of 2.75 years (IQR 1.6,5). According to the PSOM, 22 (42.3%) patients
were classified as normal, 8 (15.4%) as mild, 8 (15.4%) as moderate, and 14 (26.9%) as severe. Patients with higher IVH grade
(p=0.026), PHH (p=0.006), vermis or brainstem bleeding, Wallerian degeneration (p=0.017), basal ganglia involvement (p<0.01),
abnormal myelination in the posterior limb of internal capsule (p=0.02), had a higher PSOM (p=0.05) and a higher rates of
cerebral palsy. Timing of hemorrhage or the presence of PVHI did not predict worser outcome according to PSOM but PVHI was
associated with higher rates of CP (p<0.001).

Conclusions: In our cohort, spICH was associated with high rates of PHH and long term neurologic deficits according to PSOM.
Neuroradiological markers predicted poor long-term neurodevelopmental outcomes.
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Clinical improvement of a toddler with COVID-19 focal cerebral arteriopathy possibly due to intra-arterial
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Case study: In the pediatric population, stroke is an infrequent but severe complication of COVID-19. Overall, pediatric stroke is
rare, affecting 1.3-1.6 per 100,000 children per year in developed countries. Mortality rates range from 7% to 28%, making stroke
one of the top 10 causes of death in the pediatric population. Despite the neural plasticity present in children, about half of those
affected by stroke have persistent disability to various degrees. Focal cerebral arteriopathy (FCA), an acute unilateral intracranial
arteriopathy, is one of the most common causes of arterial ischemic stroke in a previously healthy child. It manifests as narrowing
of the distal internal carotid artery and its distal branches.

The present report describes a toddler diagnosed at our medical center with FCA most likely induced by SARS-CoV-2 infection.
Head magnetic resonance imaging (MRI) including MR angiography (MRA) and MR perfusion (MRP) revealed a subacute infarct
core with restricted diffusion in the right basal ganglia and corona radiata, surrounded by a large penumbra encompassing most
of the right MCA territory. Severe stenosis of the right MCA was apparent on MRA. After parental consent was obtained, the child
was referred for diagnostic cerebral angiography. Severe focal stenosis was noted in the M1 segment of the right MCA with
delayed filling of M2 branches and no evidence of an occluding thrombus. Nimodipine, a dihydropyridine calcium channel
antagonist, was injected into the right MCA. Following injection of a bolus of contrast medium, significant amelioration of the right
M1 stenosis was noted in addition to an increase in anterograde flow and disappearance of the leptomeningeal collaterals. After
the procedure, the child was treated with oral nimodipine at a maintenance dose for an additional 5 days, in addition to
intravenous methylprednisolone and Oral aspirin as well. The patient was discharged from the hospital after 8 days with
completely normal ambulation and nearly symmetric use of both upper extremities, with no hand preference.

The present report describes a toddler with FCA most likely induced by SARS-CoV-2 infection who showed significant clinical
improvement that may be related to injection of intra-arterial nimodipine. The efficacy and safety of intra-arterial nimodipine
administration by well trained invasive neuroradiologists warrants further investigation.To our knowledge, this is the first reported
use of nimodipine in this setting.
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Successful mechanical thrombectomy in an 11-year-old boy with an acute ischemic stroke associated with MIS-C
(Multisystem Inflammatory Syndrome in Children).
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Objective: MIS-C (Multisystem Inflammatory Syndrome in Children) is a rare post-infectious hyperinflammatory condition, which
typically occurs in paediatric patients two to eight weeks after SARS-CoV-2 infection. Both, COVID-19 and MIS-C, are associated
with an increased risk of thromboembolic events, especially in patients who develop severe ventricular dysfunction or coronary
artery aneurysms. Thromboembolic events not only include deep vein thrombosis, central venous sinus thrombosis and
pulmonary embolism, but also thrombosis in cerebral arteries, causing acute ischemic stroke.

Methods: We describe the case of a previously healthy 11-year-old-boy, presenting to our emergency department with
therapy-refractory fever lasting for six days, abdominal pain, vomiting and swelling of cervical lymph nodes eight weeks after
symptomatic SARS-CoV-2 infection.

Results: Laboratory findings were conclusive with MIS-C and echocardiography revealed reduced left ventricular output,
consistent with acute ventricular dysfunction. Immediately after admission to our paediatric intensive care unit treatment with
antibiotics, intravenous immunoglobulin, methylprednisolone, enoxaparin, oral aspirin and an IL-1 antagonist has been
established. On the following day the patient suddenly developed central facial paralysis, dysarthria and left-sided hemiparesis.
Computed tomography (including an angiography) was performed immediately revealing middle cerebral artery occlusion with
early signs of an acute ischemic stroke in the right temporal lobe. Because of the acute onset of symptoms and the immediate
detection of the arterial thromboembolism the decision to perform a mechanical thrombectomy was made. Only 24 hours after
the successful intervention the patient was free of neurological symptoms with complete recovery within 14 days.

Conclusions: Thromboembolic events in patients with acute SARS-CoV-2 infections and in those with MIS-C are scarce but
potentially life threatening. An early detection of symptoms as well as an immediate and intensive treatment is necessary to
reduce morbidity and mortality. To our knowledge this is one of the first patients with MIS-C and ischemic stroke, who was
successfully treated with mechanical thrombectomy, underlining once more the importance of early recognition and intervention.
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Objective: Ischemic lesion of the basal ganglia in children after the minor head trauma (MHT) is a rarely described event with the
occurrence frequency of less than 2% of all cerebral infarctions in childhood. To analyze cases of ischemic lesion of the basal
ganglia in children after the MHT.

Methods: 124 pediatric patients with cerebral infarction were analyzed. Ischemic lesion of the basal ganglia after the MHT was
found in 17 (13%) patients.

Results: Out of 17 patients 11 (65%) were boys and 6 (35%) - girls. The median age at stroke was 1.4 years [IQR 1.0; 2.0]. 8
(47%) patients had an ischemic lesion on the right, 9 (53%) - on the left. The median time from the moment of the MHT to clinical
manifestations of stroke was 60 minutes [IQR 5; 90]. According to the PedNIHSS scale in the acute period 2 (12%) patients had
mild neurological deficit (1-4 points); 15 (88%) - moderate (5-15 points), moderate-heavy and heavy - 0 cases. General cerebral
symptoms such as headache, nausea were observed only in one patient. In addition to the MHT, 10 (58%) patients had other
possible etiological factors for the stroke: 2 (11.5%) patients had patent foramen ovale (PFO), 2 (11.5%) - PFO and
hyperhomocysteinemia; 2 (11.5%) - PFO and iron deficiency anemia, 1 (6%) - hyperhomocysteinemia and iron deficiency anemia,
2 (11.5%) - hereditary thrombophilia (heterozygous Leiden mutation), 1 (6%) - iron deficiency anemia. Follow-up time after stroke
was 46 months [IQR 19; 65]. Currently, according to the PedNIHSS scale, 7 (41%) patients have mild neurological deficit (1-4
points); 10 (59%) patients do not have any symptoms. A stroke recurrence was observed in one patient with PFO - it occurred in
the basal ganglia in the opposite side in one year after the first episode and also after the MHT.

Conclusions: According to our data, basal ganglia stroke in children after the MHT occurs in 13% of cases, however, we do not
exclude the role of concomitant factors that were observed in 10 (58%) out of 17 patients.
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PROGNOSTIC RELEVANCE OF QUANTITATIVE AND LONGITUDINAL MOG ANTIBODY TESTING IN PATIENTS WITH
MOGAD: A MULTICENTER RETROSPECTIVE STUDY
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Objective: IgG antibodies against myelin oligodendrocyte glycoprotein (MOG-IgG) define a subset of associated disorders
(MOGAD) distinct from aquaporin-4 IgG associated neuromyelitis optic spectrum disorders and multiple sclerosis. MOGAD can
have a relapsing course in 40-50% of patients. The utility of retesting MOG-IgG over time and measuring their titers is uncertain.
We aimed to evaluate the clinical relevance of longitudinal MOG-IgG titer measurement as relapse predictor in patients with
MOGAD.

Methods: This is a retrospective multicenter Italian cohort study, involving 34 Italian centers and 102 pediatric and adult
patients. We recruited patients with MOGAD and available longitudinal samples (at least one >3 months after disease onset)
between 2018 and 2021. We tested them with a live cell-based assay with endpoint titration (1:160 cut-off) in two referral
laboratories. Samples were classified as "attack" [within 30 days since a disease attack] and "remission" [more than 31 days after
attack].

Results: We included 102 patients with MOGAD (57% adults and 43% pediatric) with a total of 354 samples (83% from remission
and 17% from attack). Median titers were higher during attacks (1:1280 vs 1:640, p=0.001). Median onset titers were higher than
remission titers in both adults and pediatric patients. Median onset titers did not correlate with attack-related disability, age or
relapses. Remission titers were higher in relapsing patients (p=0.02). 59.8% of the patients remained persistently positive, while
40.2% descended below the cut-off at least once during follow-up, with no differences between adult and pediatric patients
(p=0.59). When considering the first remission sample available for each patient, titers >1:2560 were predictors of relapsing
course in survival (log rank, p<0.001) and multivariate analysis (p<0.001, HR: 10.9, 95%CI 3.4-35.2), even when separately
considering adults and children. MOG-IgG negative seroconversion associated with a 95% relapse incidence rate reduction (IRR:
0.05, p<0.001).

Conclusions: Early identification of relapse risk factors for MOGAD is crucial to define prognosis and choose the best treatment
strategies. Longitudinal MOG-IgG titer measurement could be a useful tool, as persistent MOG-IgG positivity and high remission
titers associate with an increased relapse risk. More data on longitudinal MOG-IgG titers might be useful in the future to stratify
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patients to be treated with long term immunosuppressive therapy.
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Subacute sclerosing panencephalitis - upcoming changes of phenotype over the last decade
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Objective: Subacute sclerosing panencephalitis (SSPE) is a rare, progressive disease with poor outcomes. Anti-measles
vaccination contributed to decreasing the number of SSPE patients, but not to eradication. Our study aims to evaluate how SSPE
has changed over the last three decades and investigate why vaccinated children suffer SSPE.

Methods: A retrospective study included SSPE patients treated during the last three decades. The patients are divided into two
groups: treated before and after 2010. Diagnosis of SSPE was based on Dyken's criteria. ELISA tests were used for At-Measles-Ab
in serum and CSF. The treatment included ASM, corticosteroids, IVIG, isoprinosine, ribavirin, and interferon-alpha.

Results: Thirty-three children with SSPE have been treated in Institute during the last three decades: 27 pts before 2010, and 5
pts after 2010. Two patients were suffering a fulminant form in the group treated before 2010, while all five cases treated
afterward had a fulminant SSPE. The last group was more precisely investigated, and we found two were not vaccinated, while
three were immunized according to a regular schedule. All of the patients were previously healthy, immune-competent children,
with normal global development. The age of measles infection was in the range from 0.5-26 (mean12.5) months, while the onset
of SSPE was in the range from 2.5 to 16 years (mean age 8.1 years). The latency period from measles infection to SSPE onset was
in the range of 1.8 - 7 years (mean 4.32 years). Progressive motor and cognitive decline, behavior changes, movement disorders,
myoclonic jerks, and different types of seizures were observed in clinical presentation in all patients. Two patients experienced
epilepsia partialis continua, and one child had opsoclonus. In all patients, the index titer of IgG anti-measles antibodies in the
serum vs. CSF is reduced, and oligoclonal bands were positive in CSF. The course was extremely fulminant with the lethal
outcome within three months from initial symptoms in four cases.

Conclusions: Scheduled measles vaccination of children contributed to decreasing frequency but not eradicating SSPE. The
reason is that the children suffered from measles before the planned vaccination. In aiming to eliminate SSPE, weaning of
vaccine-derived immunity, and re-vaccination of girls at fertile age are recommended. We like to increase the awareness of
upcoming changes in disease phenotype since we found domination of fulminant SSPE form during the last decade.
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Opsoclonus-myoclonus-ataxia syndrome: Two children with interesting similarities and literature review
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Objective: Opsoclonus-myoclonus-ataxia syndrome (OMAS/ OMS) is a rare autoimmune neurologic disorder particularly affecting
infants and toddlers. There is a strong association with neuroblastoma, but increasingly, reports about other related disorders
emerge, even COVID-19.

Methods: Here we report two cases of OMAS diagnosed in the same centre over a time span of several weeks. Both children

were less than 2 years old, were diagnosed with adrenal neuroblastoma of different histology and received Meningococcal B
vaccination (MenBV) prior to OMAS-onset. Several videos and imaging examples highlight the diagnostic and therapeutic course of
our patients. Additionally, we present an overview about the recent literature including revised diagnostic criteria,
recommendations for diagnosis and monitoring as well as a discussion about the various therapeutic approaches summarised in
the current review of the 'International OMS study group'.

Results: The first patient was diagnosed with neuroblastoma of the adrenal gland confirmed by biopsy at 6 months of age. The
tumor size regressed without intervention under a watch and wait strategy. The patient developed severe ataxia and opsoclonus
at 12 months, several days after MenBV. The second patient developed progressive ataxia and tremor with only mild signs of
opsoclonus at 20 months, remarkably several days after MenBYV, too. In the context of an extensive tumor search, a very small,
catecholamine-negative atypical nodular ganglioneuroblastoma of the adrenal gland was found. Both children started four-weekly
dexamethasone pulse therapy and underwent complete tumor resection. Due to insufficient treatment-response as judged by the
OMS rating score, the first patient received additional rituximab therapy. After one year of therapy and an additional six months of
follow up both patients achieved a complete remission and are devoid of any OMAS-symptoms.

Conclusions: OMAS is a rare but severe condition that is clinically diagnosed. Early diagnosis followed by immediate and
effective therapy is thought to be important for prognosis; however, substantial evidence for this hypothesis is still lacking. The
presented cases followed by a literature review will enable attendees to recognize OMAS as a differential diagnosis and to initiate
appropriate diagnostic and therapeutic approaches.
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Pediatric MOGAD presenting with fulminant idiopathic intracranial hypertension
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Objective: Clinical presentation of fulminant idiopathic intracranial hypertension (lIH) is characterized by headache and distinct
decrease of vision within days. Children with MOG-associated disease (MOGAD) can also present with bilateral profound visual loss
due optic neuritis (ON).

Our aim is to delineate a subgroup of MOGAD patients with clinical presentation suggestive of fulminant IIH.

Methods: In this observational, retrospective case series we describe pediatric patients with MOGAD presenting with headache,
papilledema and vision loss, who were misleadingly diagnosed and treated for IIH. Patients were assigned by physicians
contributing patients for our BIOMARKER study from different European countries.

Results: Six patients (median age 7y, range 4-14y; f:m = 4:2) with a temporary diagnosis of IIH and MOG-antibodies (titer
>1:160) were included. Vision loss was present in all patients, in addition to headache (n=5), nerve palsy leading to impairment of
eye movement (n=3), vomiting (n=2) and tiredness (n=2). In two patients further neurological symptoms occurred during disease
course (ataxia, limb weakness). Ophthalmological findings showed bilateral papilledema in all patients and decreased visual acuity
(VA) was recorded in five patients (range VA: <20/630 - 20/32). In three patients cerebral MRI showed additional signs of IIH like
inward convexity in optic disc localization. In four patients a reliable CSF opening pressure was tested, which revealed elevated
levels (range: 38-60cm H20). Acetazolamid was administered in four patients. Two patients received the indication for a
ventriculoperitoneal drainage, in one patient a VP shunt was implanted. Repetitive lumbar puncture was performed in one patient.
Subsequently, intravenous Methylprednisolone was administered in all patients either due to worsening of symptoms, positive
MOG-ab titer or MRI lesions indicating inflammatory processes. Recovery was good, 2/6 patients still had visual residuals after a
median follow-up of 22 months (range: 13-36months).

Conclusions: Children with MOG-positive bilateral ON presenting with papilledema and loss of vision are at risk of being
misdiagnosed as fulminant IIH. The misdiagnosis is supported by lumbar puncture, showing an elevated opening pressure -
resulting from underlying inflammatory processes. Correct diagnosis is mandatory with important treatment implication.
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Hyponatremia in acute encephalitis syndrome in children: its frequency and effect on the outcome
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Objective: Hyponatremia has been reported in various central nervous system infections like tuberculous meningitis and found to
be associated with poor outcome. So far, no study has been conducted on hypontremia in acute encephalitis syndrome (AES) in
children. This study was planned to study proportion of hyponatremia in acute encephalitis syndrome (AES) in children, its
association with clinical and lab parameters and effect on outcome.

Methods: This was a prospective observational study done at tertiary care teaching hospital. Institutional ethical clearance and
informed consent from parents was taken. Patients between 6 months and 12yrs of age who presented with acute onset (7 days)
of fever and neurological manifestation that included new onset seizures and/ or change in mental status (duration of altered
sensorium >12 hrs) were included. A detailed history and examination was conducted, blood and CSF investigations and serum
electrolytes were done in all AES cases, neuroimaging was done in a few cases. Hyponatremia was the main outcome variable of
interest, defined as serum sodium of less than 135 mmol/L. Clinical, lab parameters and mortality were compared between
hyponatremic and non hyponatremic patients.

Results: 200 children with AES were included in the study over 18 months duration. Hyponatremia was found in 24.5% cases.
Mortality was significantly higher in children with hyponatremia (24.5%) in comparison to non hyponatremic patients (9.3%),
p=0.02. No significant association was seen with the occurrence of fever duration, seizures, and focal deficits. No significant
association was seen with other GCS at admission, meningeal signs and CNS examination. Hepatomegaly was seen more (36.7%)
in children with hyponatremia, p value- 0.012.. Hypocalcemia (p value- 0.002) and hypoalbuminemia (p value- 0.007) was seen
more in children with hyponatremia. Uraemia ( p value- 0.03) was seen more in children without hyponatremia. CBC, LFT and CSF
examination didn't show any significant association. The most common aetiology was scrub typhus, positive in 12.2% children
with hyponatremia, 8.6% children without hyponatremia, followed by dengue, JE, chikungunya and malaria.

Conclusions: Hypernatremia was found in one fourth cases and it was associated with significantly higher mortality in AES.
Monitoring and timely correction of hyponatremia is prudent in AES.
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Autoimmune-related epilepsy in childhood autoimmune encephalitis: Definition with scoring models, treatment
modalities, and outcomes
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Objective: Acute symptomatic seizures secondary to autoimmune encephalitis (AIE) are common initial symptoms and could
propagate to autoimmune-related epilepsy (ARE) in the following phases of the disease. Several scoring models are suggested for
identifying ARE. In this study, we aimed to define ARE according to the proposals of the ILAE Autoimmunity and Inflammation
Taskforce in a pediatric cohort with AIE, to evaluate clinical parameters and therapeutic modalities for ARE, and to assess the
predictive value of two scoring models for ARE identification.

Methods: This retrospective study included 23 pediatric AIE patients (seropositive:15, seronegative:8) who were followed up in
the Ege University Pediatric Neurology Clinic between 2013 and 2022. We used the Antibody Prevalence in Epilepsy (APE), and the
Response to Immunotherapy in Epilepsy (RITE) scores to predict ARE.

Results: Anti-seizure medication (ASM) was applied to 21 (91%) patients. Seizures were the initial symptom in 19 (83%) patients.
The remaining two patients had active epileptiform discharges on electroencephalography without clinical seizures. The most
preferred ASMs were levetiracetam (85.7%), diphenylhydantoin (38%), and valproic acid (38%). 29% of the cohort achieved
seizure control with monotherapy. Polytherapy was applied in 9 of 13 patients (69%). Immune-related status epilepticus (SE) was
defined in 6 patients (26%).

Pulse methylprednisolone therapy was given to all patients as first-line therapy. In addition, IVIG was added to 18 (78.3%)
patients. Twelve (%52,2) patients had second-line immunotherapy (rituximab or cyclophosphamide). We defined a favorable
outcome in 56% of he cohort at 12 months of follow-up. However, ARE is described in 6/23 (26%) patients. The presence of status
epilepticus at admission was significantly associated with developing ARE (p=0.019).

ARE was defined in an equal proportion of patients (91.5%) with two scores (APE and RITE). The mean of RITE score was
statistically higher in the seropositive AIE group than the seronegative group (10.3+£2.7 vs. 7.5+1.2, p=0.005). However, there
was no statistical significance for APE scores between the two groups.

Conclusions: The presence of SE at the time of AIE diagnosis was significantly associated with the development of ARE. Scoring
models for identifying ARE may be applied to the pediatric age group. Additional new immunotherapies with monoclonal
antibodies or interferon receptor antibodies might be considered in the second-line immunotherapy.
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Comparison of acute flaccid myelitis and transverse myelitis in children and evaluation of diagnostic criteria
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Objective: Acute flaccid myelitis (AFM) and transverse myelitis (TM) are serious conditions that may be difficult to differentiate,
especially at onset of disease. In this study we compared clinical features of pediatric AFM and TM and evaluated current
diagnostic criteria, aiming to improve early and accurate diagnosis.

Methods: Data of two cohorts of children with either enterovirus D68-associated AFM or clinically diagnosed TM were
retrospectively compared regarding presenting clinical features, performed additional investigations and outcome. Current
diagnostic criteria for AFM and TM were applied to evaluate their specificity.

Results: Children with AFM (n=21) compared to those with TM (n=36) were younger (median 3 vs. 10 years), more often had a
prodromal illness (100% vs. 39%), predominant proximal weakness (69% vs. 17%) and hyporeflexia (100% vs. 44%), and less
often had sensory deficits (0% vs. 81%), bowel and/or bladder dysfunction (12% vs. 69%) and hyperreflexia (0% vs. 44%). On MRI,
brainstem involvement was more common in AFM (74% vs. 21%), while supratentorial abnormalities were only seen in TM (0% vs.
40%).

When omitting the criterion of a sensory border, 11/15 (73%) children with AFM fulfilled the diagnostic criteria for TM. Of children
with TM, 4/33 (12%) fulfilled the diagnostic criteria for probable/definite AFM.

Conclusions: While there is considerable overlap between AFM and TM in children, we found important early differentiating
clinical and diagnostic features. Meeting diagnostic criteria for AFM in children with TM and vice versa, underlines the importance
of thorough clinical examination and early and accurate diagnostic studies.
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Epg5 links autophagic clearance and epileptogenesis in Drosophila and Vici Syndrome patients
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Objective: Epilepsy is a common neurological condition that arises from dysfunctional neuronal circuit control due to either
acquired or innate disorders. Autophagy is an essential neuronal housekeeping mechanism, which has been linked to
epileptogenesis when impaired. The precise molecular mechanisms underlying this association remain uncertain. Vici Syndrome
(VS) is the paradigmatic congenital autophagy disorder in humans due to recessive variants in the EPG5 gene, encoding ectopic
P-granules autophagy tethering factor 5 with a crucial role in effective autophagic clearance. VS is characterized by a wide range
of neurodevelopmental, neurodegenerative, and neurological features, including epilepsy.

Methods: We investigated a transgenic epg5-deficient Drosophila melanogaster model to study the role of epg5 in development,
ageing, and epileptogenesis. We also provide complementary clinical data from EPG5-mutated patients.

Results: Our data indicate that autophagic clearance and seizure-like behaviors correlate and are commonly regulated,
suggesting that seizures occur as a direct consequence of autophagy defects and age-dependent neurodegenerative progression
in epg5 mutants, in the absence of evident neurodevelopmental abnormalities. Moreover, the seizure phenotype in epg5-deficient
Drosophila melanogaster appears to be amenable to fasting. We provide complementary evidence from EPG5-mutated patients,
demonstrating progression of seizure activity and EEG abnormalities over time consistent with predictions from animal models.
This observations provide insights into the intricate relationship between primary autophagy defects and epileptogenesis, and
suggest autophagy-stimulating diets as a potential therapeutic approach to control EPG5-related seizures.

Conclusions: These findings expand the clinical, genetic, and pathophysiological understanding of EPG5-related epilepsy and
grant insights into age-dependent pathomechanisms in congenital disorders of autophagy.
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Gender effect in children with rare autosomal genetic mutations linked to autism
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Objective: Autosomal genetic mutations may affect males and females at same rate. Clinical differences may be present as a
result of epigenetic effects and environmental influences such as age of diagnosis and intervention.

Objective: to examine gender influence on the developmental phenotype among children with rare autosomal genetic mutations
linked to autism, with or without intellectual disability or global developmental delay. Even though the examined mutations are
autosomal and not sex-linked we assumed that epigenetic factors, environmental impac, and diagnostic bias may influence the
phenotype differently in females versus males.

Methods: We examined the developmental phenotype in a retrospective cohort of 32 children with a rare genetic mutation linked
to autism and intellectual disability that were followed between 2012 and 2021 at one tertiary center.

The cohort comprised of 11 girls and 21 boys with at least two years of longitudinal follow-up. The main domains examined were
initial concerns, age of initial referral, clinical diagnosis and diagnostic stability, the trajectory of language, motor, and
communication development, long-term comorbidities at follow-up visits, severity of autism and of intellectual disability.

Results: Boys were first referred to a developmental assessment much earlier than girls at a mean age of 3.71 months
(SD=3.033 as compared to 10.5 months (SD=11.1) (U=26, p value=0.001).

Boys were genetically diagnosed about two years earlier than girls- at average age of two years with SD=12.36 monthsas
compared to girls at almost four years of age with SD=40.01) (u=18.0, p value=0.002).

Significant gender differences (P value=0.03) were found at all severity levels of intellectual disability (P value=0.026).

The risk of severe intellectual developmental disability was higher in girls, with a relative risk of 1.9 (95% Cl, 1.24-2.91).
Conclusions: Gender influence was found to be significant in autosomal genetic disorders linked to autism and to intellectula
disabilities.

Mein defferences were found in the age of the initial referral, the age of genetic diagnosis which were advanced by average of two
years in girls, and the level of intellectual disability with lower IQ range in girls.

A protracted diagnostic process was found in girls in girls despite a significantly lower intellectual level. Earlier diagnosis of autism
and intellectual disability in girls may prompt earlier intervention and improve developmental trajectory.
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Examining the Correlation Between Neurofilament Levels and Clinical Features in a Friedreich Ataxia Cohort from
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Objective: Friedreich's ataxia (FA) is the most common autosomal recessive hereditary ataxia caused by a mutation in the FXN
gene characterized by ataxia, dorsal root syndrome, scoliosis, cardiomyopathy, and other symptoms. Neurofilaments, structural
proteins which play a key role in the maintenance of axonal caliber and axonal integrity, may be an interesting biomarker of
neurodegeneration in FA. To better understand the role of neurofilaments in the pathogenesis of FA, we conducted a study to
examine the relationship between phosphorylated neurofilament heavy chain (pNFH) and neurofilament light chain (NFL) and
clinical features in a well-characterized FA patient cohort.

Methods: In the Center of Hereditary Ataxias in Prague were recruited 40 FA patients (mean age 33, range 8-72, 6 of them age
bellow 18) between August 2021 and June 2022 and underwent clinical assessment using the European Friedreich's Ataxia
Consortium for Translational Studies (EFACTS) protocol at the baseline (T0) and in one year follow-up (T1) on the same day that
blood samples were collected and frozen. The blood samples for gene testing were collected at TO. Blood samples from 14 age
matched healthy controls (HC) served as a reference (mean age 34). Plasma pNFH levels were measured by an enzyme-linked
immunosorbent assay, ELISA.

Results: Preliminary results from the TO examination showed higher levels of pNFH (mean 48 pg/ml, range 9-202) in FA patients
compared to HC (mean 15 pg/ml, range 10-18). Patients with a faster average progression of ataxia according to the scale for the
assessment and rating of ataxia (SARA) had higher levels of pNFH, while patients with higher mobility impairment had lower pNFH
levels. Both patients with better performance on the functional 9-hole peg test and patients with a younger age at initial
examination had higher levels of pNFH.

Conclusions: Current literature and our preliminary results suggest that neurofilament levels in FA patients are significantly
increased compared to HC and in the early stages of the disease. They gradually decrease with increasing age and more severe
disability and faster progression. After the T1 assessments in April 2023 are completed, we will have the opportunity to compare
levels of pNFH (ELISA) and NFL (measured by a single molecule array, SIMOA) at both TO and T1 and examine the correlations
between these biomarker levels and clinical data at both time points.
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Neurological and Cognitive outcome in children with microcephalic dwarfism
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Objective: Microcephalic dwarfism is a rare, autosomal recessive genetic disease, including Seckel, Bloom, and MOPDII
syndromes. Whereas growth defect and genetic diagnosis (mutations in ATR, RBBP8, CENPJ, CEP152, CEP63, CEP135, NIN, DNA2,
TRAIP, NSMCE2, BLM, LIG4, PLK4, and PCNT genes) of these children are well described, neurodevelopmental and cognitive
abilities, as well as their autonomy capacities in adulthood are nearly not described.

Our objectives are to characterize brain growth and to assess motor, language, and cognitive development of the most common
forms of microcephalic dwarfism.

Methods: In this retrospective study we describe growth parameters, developmental skills and intellectual abilities of 2 groups of
patients with microcephalic dwarfism and known molecular diagnosis (CENPJ, CEP152, CEP135, BLM, LIG4, PLK4 and PCNT):

1) 575 patients reported in the literature

2) 18 patients from our series

Statistical tests used for the comparisons were Student's t test and 1-way ANOVA analyses with post-test comparison and
Bonferroni adjustment.

Results: Weight, height and head circumference (HC) growth retardation worsen with age. HC is the most impacted growth
parameter in the 212 children for whom HC was available at follow up (p<0.0001). HC reduction depended on the genotype
(p<0.0001), patients with CENPJ, PLK4 and CEP152 mutations having the smallest HC among the studied genotypes.
Developmental skills of these children showed:

-Delay in walking for 5/17 patients from whom data were available

-Delay in language development for 7/13 patients from whom data were available

Mean full 1Q of the 27 assessed patients was 74 (standard deviation [SD] 20.28, range 45-88). Intellectual disability was severe in
7 patients, moderate in 10, and mild in 10, with a significant difference according to genotype, CENPJ, PCNT and PLK4 patients
being more severely affected than others. Scores on the Vineland Adaptive Behavior Scales obtained from 6 patients were
homogeneous according to the different domains understudy.

Conclusions: This study allows for the first time to characterize kinetics of brain growth, neurodevelopmental skills and cognitive
abilities of children affected by microcephalic dwarfism and suggest disparities between patients depending on the genotype.
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Objective: To describe the natural history of ataxia-telangiectasia (A-T), a rare autosomal recessive incurable multisystem
disease, from presentation and diagnosis throughout the life course of a national population in order to define the critical stages,
and suggest targets for future clinical trials.

Methods: This is a population-based retrospective longitudinal and cross-sectional observational study. Participants were
identified through the national paediatric and adult A-T clinics, from 2001 and 2012 respectively. Ethical approval was obtained
for an opt-out consent. Data were collected from the clinical notes of participants for every clinic visit, typically every 1-2 years,
and entered into a bespoke database. Descriptive statistical analysis was undertaken: Fisher's exact for categorical data and
Mann-Whitney U for continuous data.

Results: 173/178 (83 male) were recruited; 126 with classical A-T and 47 people with mild variant A-T. 5/178 (3%) opted-out of
the study.

162/173 (94%) were symptomatic at diagnosis, 5 were asymptomatic, in 6 this was not recorded. The most common symptom
was gait abnormality. The median age of first symptom in the classical group (n=103) was 1.25 (IQR 1.00-1.50) years and in the
variant group (n=39) was 3.00 (IQR 1.50-7.00) years (p<0.001).

The median age of onset of gait ataxia in the classical group (n=84) was 1.33 (IQR 1.08-1.50) years and in the variant group
(n=23) was 3.00 (IQR 1.50-8.00) years (p<0.001). The median age of first wheelchair use in the classical group (n=36) was 9.83
(IQR 8.08-11.00) years and in the variant group (n=16) was 13.00 (IQR 10.50-19.33) years (p=0.002).

38 participants had a gastrostomy inserted (32 classical, 6 variant) at an overall median age (n=34) of 12.14 (IQR 9.92-21.74)
years.

25 malignancies were reported in the classical group, median age (n=23) at diagnosis 13.42 (IQR 8.17-19.92) years, and 13 in the
variant group, median age (n=13) of diagnosis 38.66 (IQR 28.71-48.09) years (p<0.001).

36 deaths were reported in the classical group at a median age (n=32) of 19.38 (IQR 13.32-27.45) years, and 7 in the classical
group, median age (n=6) of 49.69 (IQR 34.99-52.55) years (p=0.003).

Conclusions: This study has generated a high quality natural history of A-T. Understanding the natural history allows the
treatment of potentially devastating complications early. The hypotheses generated from these observations will inform future
clinical trials to improve the quality of life of people with A-T.
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CEP192, another CEP family member associated with microcephaly?
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Case study: The centrosomal protein family or CEP family is the active component in centrosome maturation, centriole
biogenesis and cell cycle progression control. Pathogenic variants in multiple CEP family genes are established causes of primary
microcephaly (CEP138, CEP152, CEP215). We propose another CEP family member, CEP192, to be associated with primary
microcephaly. CEP192, located on chromosome 18p11.21, is a pericentriolar protein required for nucleation of centrosomal
microtubules during mitosis. CEP192 plays a dual role. Firstly, together with Aurora A, CEP192 is responsible for recruiting
gamma-tubulin and microtubule nucleators which are essential for correct centrosome maturation. The second key function of
CEP192 is centriole duplication. CEP192 and CEP152 are both responsible for recruitment of Polo-like kinase 4 (Plk4), a regulator
of centriole duplication. Depletion of CEP192 and CEP152 results in impaired centriole segregation by impaired Plk4 recruitment.
Both mechanisms of centriole maturation and duplication are essential for the tightly-regulated mitotic process.

At our centre, we found two compound heterozygous variants in CEP192, one missense- and one splice variant, in a three-year-old
male patient with profound microcephaly (-3,9 SD), failure to thrive, global developmental delay and oesophageal dysmotility.
Trough international collaboration, six more patients were identified carrying compound heterozygous variants in CEP192.
Microcephaly was present in 6/7 cases, with an average of -4.7 SD (mean of available OFC measurements),

developmental delay in 4/7 cases and oesophageal motility disorders (dysmotility, achalasia) in 3/7 cases. Functional studies of
CEP192 are ongoing. We propose that pathogenic variants in CEP192 are associated with a new developmental syndrome
characterized by microcephaly, developmental delay,

failure to thrive and oesophageal motility disorders.
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Evolution of respiratory related outcomes and treatment in Duchenne muscular dystrophy
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Objective: For patients with Duchenne muscular dystrophy (DMD) the respiratory function is affected due to progressive loss of
respiratory muscles and thoracic and spinal deformity. This leads to chronic respiratory failure and increased risk of pneumonia or
secretion stagnation causing acute respiratory failure. The aim of this study is to describe the respiratory-related comorbidities
including debut and treatment and their effects on life expectancy and cause of death in patients with DMD.

Methods: This is a retrospective nation-wide study exploring the life expectancy, leading causes of death and co-morbidity in
patients with DMD, born since 1 January 1970 who died by 31 December 2019. The patients were identified via the National
Quality Registry for Neuromuscular Diseases, the National Registry for Respiratory Failure, pathology laboratories, medical clinics,
as well as the network for neuromuscular diseases. Information regarding age and cause of death was retrieved from the Cause of
Death Registry and cross-checked with medical records, along with start of co-morbidities and treatment.

Results: Of 129 patients who deceased during the study period, 49 died from respiratory failure at a median age of 23.4 years.
82 of 117 patients had at least one episode of pneumonia by the age of 17.9 years (median). Early loss of ambulation, history of
pneumonia, and scoliosis over 20° were more commonly found in patients who died from respiratory failure compared to other
causes of death, pneumonia being the only significant risk factor (p=0.049). 53 of 121 patients started mechanical in- and
exsufflation (MI-E) at a median age of 20.3 and 90 of 126 patients started mechanical ventilation at a median age of 19.3 years.
For patients born in the 1980's; 67 % of patients who had mechanical ventilation also had a MI-E prescribed, compared to 83 % of
patients born in the 1990's. Median age for start of mechanical ventilation was 19.3 years for patients born in the 1980's and 18.6
years for patients born in the 1990's while age at start of MI-E was 23.4 and 17.4 years, respectively. Multivariate analyses of risk-
and protective factors and time-to-event analyses for cause of death and lifespan are ongoing.

Conclusions: The usage of respiratory-related treatments is increasing over time and initiated at younger ages. Disease severity
and comorbidities such as pneumonia should be taken into consideration for early initiation of treatments.

Keywords:
DMD, respiration, comorbidites, cause of death

Page 169/806



15th European Paediatric Neurology Society Congress
Abstract no.: EPNS23-2149

EPNS23-2149 Oral
Neuromuscular Disorders

A Phase 2 clinical trial evaluating the safety and efficacy of delandistrogene moxeparvovec in patients with DMD
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Objective: Delandistrogene moxeparvovec (SRP-9001) is an investigational gene transfer therapy developed to address the root
cause of Duchenne muscular dystrophy (DMD) through targeted skeletal and cardiac muscle expression of SRP-9001 dystrophin
protein, which contains key functional domains of dystrophin. This study aimed to evaluate the safety and efficacy of
delandistrogene moxeparvovec compared with placebo in patients with DMD aged =4 to <8 years.

Methods: Study 102 (NCT03769116; N=41) is a Phase 2 prospective study in patients with DMD aged =4 to <8 years. Part 1 was
a 48-week, randomised, double-blind, placebo-controlled period. In Part 2 (48 weeks), patients randomised to placebo in Part 1
received delandistrogene moxeparvovec. Part 3 is an ongoing, <212-week, open-label follow-up period. Mean change in North
Star Ambulatory Assessment (NSAA) total score was calculated.

Results: Overall maintenance of the mean NSAA total score was observed 96 weeks after delandistrogene moxeparvovec
treatment, when functional decline is expected based on natural history. Mean NSAA total score increased by 1.3 points at 48
weeks post-treatment in patients who received placebo in Part 1 and delandistrogene moxeparvovec in Part 2 (aged >5 to <9
years at dosing). In a post hoc analysis, a statistically significant difference of 2 points in mean NSAA total score change from
baseline was observed in patients treated in Part 2 versus the propensity-score-weighted external control group (P=0.0009).

SRP-9001 dystrophin expression was achieved in all patients treated with delandistrogene moxeparvovec 12 weeks
post-treatment. Patients treated in Part 1 continued to express SRP-9001 dystrophin 60 weeks post-treatment.

The most common treatment-related treatment-emergent adverse events (AEs) were vomiting, decreased appetite, and nausea.
There were no discontinuations due to an AE and no deaths. No new safety signals have been observed in Study 102.

Conclusions: Findings from Study 102 reinforce that delandistrogene moxeparvovec has a favourable benefit-risk profile, with no
new safety signals observed. Overall maintenance of motor function was observed over 2 years following delandistrogene
moxeparvovec treatment.
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A Real-World Analysis of an XLMTM Patient Cohort from the MTM and CNM International Patient Registry
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Objective: X-linked myotubular myopathy (XLMTM) is a rare genetic neuromuscular disorder for which there are limited
real-world data. We aimed to describe demographic and clinical characteristics of male patients with XLMTM in the Myotubular
Myopathy (MTM) and Centronuclear Myopathy (CNM) Patient Registry.

Methods: We performed a cross-sectional analysis of a genetically confirmed, living male patient cohort with XLMTM from the
international MTM and CNM Patient Registry. As the data are patient-entered, some analyses had different denominators due to
varying response rates for certain questions. Results were de-identified and reported at the aggregate level from patients' most
recent data entry. Analyses were not performed for response rates <2 patients. Data lock was on July 22nd, 2022.

Results: A total of N=88 patients were included. Mean age was 11.7 years (range: 0 to 59 years). Mean age at genetic report was
4.1 years (range: 0 to 46 years) for n=73 responding patients. Fifty-four of 85 responding patients (63.5%) had received a muscle
biopsy. Best motor milestone reported by patients (n=79) was 43.2% unable to sit or walk without support, 7.4% able to walk
supported, 16.1% able to sit on their own, 21.0% able walk on their own, and 12.4% unknown. Of 88 patients, most (73.9%)
reported requiring ventilation at birth; approximately 45.5% reported currently utilizing ventilation =16 hours/day, 25.0% utilized
<16 hours/day, including while sleeping and awake, 9.1% utilized ventilation <16 hours/day, but only while sleeping, and 10.2%
did not utilize ventilation. Of 82 responses, 58.5% reported feeding tube only, 30.5% reported no feeding tube, and 11% reported
a gastric or nasal tube with some oral feeding. Of 81 responses, 55.6%, 4.9%, and 29.6% reported using a wheelchair all the time,
some of the time, and never, respectively.

Conclusions: The MTM and CNM Patient Registry provides a unique opportunity to examine real-world data in patients with
XLMTM with evidence of varying severity. Data suggest that the disease burden of XLMTM is substantial, with most patients
experiencing limited motor function and requiring respiratory support at birth and in daily life. Use of assistive devices and gastric
or nasal tubes was common. Limitations include varying response rates, missing data, and the cross-sectional nature of this
analysis.
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Inhibition of nonsense-mediated mRNA decay may improve stop codon read-through therapy for Duchenne
muscular dystrophy
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Objective: Duchene muscular dystrophy is a are genetic neuromuscular disorders that affect skeletal and cardiac muscle
resulting from mutations in the dystrophin gene, coding for dystrophin protein. Read-through therapies hold great promise for the
treatment of genetic diseases harboring nonsense mutations, such as DMD, as they enable complete translation of the affected
gene. However, to date most read-through drugs have only moderate success in the clinic. One possible explanation for the
limitation of these therapies for DMD is that they rely on the presence of mutant dystrophin mRNAs.

Mutant mRNAs containing premature termination codons (PTCs) are identified by the cellular surveillance mechanism,
nonsense-mediated mRNA decay (NMD) process, and are degraded. Here, we show that the combination of read-through drugs
together with known NMD inhibitors have a synergistic effect on the levels of nonsense-containing mRNAs, among them the
mutant dystrophin mRNA. This synergistic effect may enhance read-through therapies efficacy and improve the current treatment
for patients.

Methods: Patient-derived skin fibroblasts were collected from two BMD patients, one harboring an in-frame duplication of exons
2-7 and one with an in-frame deletion of exons 45-49, and three DMD patients, with nonsense mutations in exon 11,53 and 66.
Dystrophin mRNA levels were analyzed using qPCR.

Studies were approved by the Hadassah Medical Center Helsinki Committee.

Results: We show that dystrophin mRNA levels in BMD/DMD patient-derived fibroblasts are unstable and undego degradation via
nonsense mediated decay pathway. We show that the combination of read-through drugs (PTC124) together with known NMD
inhibitors (5'-Aza cytidine and amlexanox) have a synergistic effect on the levels of nonsense-containing mRNAs, among them the
mutant dystrophin mRNA. This synergistic effect may enhance read-through therapies efficacy and improve the current treatment
for patients.

Conclusions: The combination of read-through drugs together with known NMD inhibitors have a synergistic effect on the levels
of nonsense-containing mRNAs, among them the mutant dystrophin mRNA. This synergistic effect may enhance read-through
therapies efficacy and improve the current treatment for patients.
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Survival in Eteplirsen-treated vs Duchenne Muscular Dystrophy Natural History Patients: An Indirect Treatment
Comparison Using Real-world Data
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Objective: Eteplirsen results in attenuation of ambulatory and pulmonary decline in patients with Duchenne muscular dystrophy
(DMD) vs natural history (NH) controls. However, impact on survival is unknown. This study assessed the impact of eteplirsen
therapy on survival of patients with DMD.

Methods: Using real-world data collected by Sarepta's patient support program, survival of patients receiving eteplirsen as part
of routine care was compared with DMD NH data (2 US-based and 2 European studies). Kaplan-Meier curves were digitized,
generating reproduced individual patient data. Survival age was compared between eteplirsen-treated patients and DMD NH
controls using unadjusted Kaplan-Meier curves, log-rank tests, Cox models, and parametric specifications. Time from treatment
initiation to death was compared in a simulation randomly matching each eteplirsen-treated patient still alive at age of treatment
initiation with up to 15 DMD NH controls, adjusted for baseline age and age-treatment interaction.

Results: Among 579 patients, the mean age at eteplirsen initiation was 11.9 years (range 1.0-35.0) and mean exposure was 3.7
years (0.0-8.6). Median age at death was higher for eteplirsen-treated patients vs DMD NH controls (32.8 vs 27.4 years, log-rank
P<0.0001), resulting in prolonged median survival of 5.4 years for eteplirsen-treated patients. Hazard of death appeared 66%
lower for eteplirsen-treated patients vs DMD NH controls (HR 0.34, 95% CI [0.23, 0.50], P<0.001). Mortality rates were lower for
eteplirsen-treated patients vs DMD NH controls across all 5-year segments, ranging from 5 to 45 years. Younger initiation and
longer treatment exposure were independently associated with longer survival. Results were robust to different combinations of
DMD NH controls.

Conclusions: Real-world data from patients treated with eteplirsen had significantly longer survival compared with reproduced
patient-level data on DMD NH controls, with a median difference of at least 5.4 years. These data suggest eteplirsen may prolong
survival in patients with DMD across a wide age range.
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Ataluren preserves motor function in nmDMD patients from Study 041, a phase 3, randomized, double-blind,
placebo-controlled trial
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Objective: Study 041 (NCT03179631) is an international, phase 3, randomized, double-blind, placebo-controlled 72-week
ataluren trial in patients with nonsense mutation Duchenne muscular dystrophy (hnmDMD) followed by a 72-week open-label
period. Here, we describe the effects of ataluren on motor function as assessed by the North Star Ambulatory Assessment (NSAA).

Methods: Boys with nmDMD aged =5 years, on corticosteroids for =12 months and with a 6-minute walk distance (6MWD) =
150m were eligible and randomized 1:1 to ataluren:placebo. The intention-to-treat (ITT) population comprised randomized boys
who received =1 dose of study treatment. Key subgroups included 1) boys with baseline =300m 6MWD and =5s supine-to-stand
time and 2) boys with baseline 300-400m 6MWD. Change from baseline to week 72 NSAA total score was a secondary endpoint. A
revised NSAA was used consisting of 16 activities (head lift was excluded), each scored as 0, 1, or 2, and summed to give a total
score. Transformation of the total score to a linear scale was additionally performed. A mixed model for repeated measures was
employed to compare the change from baseline between ataluren and placebo.

Results: Ataluren and placebo groups were balanced according to enrolment age, baseline 6MWD, corticosteroid use and
supine-to-stand time. A significant difference between the ataluren and placebo groups, favouring ataluren, was observed in the
ITT population for both the total and linear NSAA score change from baseline (0.9, p=0.0235 and 2.3, p=0.0246, respectively),
representing 19.0% and 19.3% decreases in decline compared to placebo, respectively. This was consistent with results for the
primary endpoint of slope change in 6MWD. The difference in change from baseline in NSAA score for numerically favoured
treatment with ataluren compared with placebo in subgroup 1 (=300m 6MWD and =5s supine-to-stand time) and showed a
significant difference following treatment with ataluren compared with placebo in subgroup 2 (300-400m 6MWD subgroup [3.3, p
=0.0419]).

Conclusions: These results from Study 041 demonstrate that ataluren preserves the ability to perform the NSAA, and therefore
preserves motor function in patients with nmDMD.
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Baseline Characteristics and Interim Safety in RESPOND: A Phase 4 Study in Children with Spinal Muscular Atrophy
Treated With Nusinersen After Onasemnogene Abeparvovec
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Objective: Onasemnogene abeparvovec (OA) is an adeno-associated viral (AAV) vector gene therapy for spinal muscular atrophy
(SMA) in children age <2 years. Animal models and limited human postmortem studies have demonstrated incomplete
transduction of motor neurons by the AAV9 vector. Nusinersen has the potential to increase SMN protein in untransduced motor
neurons, which may provide additional clinical benefit to individuals with SMA. We provide baseline characteristics and interim
safety findings from RESPOND (NCT04488133), a single-arm study evaluating nusinersen in children with SMA previously treated
with OA =2 months previously.

Methods: RESPOND study participants have =1 SMN2 copy, are age =36 months, nusinersen-naive, and have suboptimal
clinical status at baseline. Suboptimal clinical status (investigator-determined) includes =1 of these domains: motor function,
respiratory support, swallowing/feeding ability, other. Participants receive the approved 12-mg nusinersen regimen: 4 loading
doses followed by maintenance doses every 4 months. Recruitment is ongoing.

Results: As of 15 August 2022, 34 children were enrolled and dosed. Median time from OA treatment to first nusinersen dose was
6.9 (range: 3-31) months. At baseline, 28/34 children demonstrated suboptimal clinical status in =2 domains after OA treatment;
motor function (n=33) and respiratory function (n=22) were most common. Baseline HINE-2 total score (mean + SD) was 6.7 =
5.7 (n=33). Median duration on nusinersen was 183 (range: 1-540) days. Thirty of 34 participants had 2 SMN2 copies. Adverse
events (AEs) were typical of SMA; the most common were upper respiratory tract infection (n=6) and viral upper respiratory tract
infection (n=5). Two participants had mild proteinuria considered nusinersen-related, which resolved. Nine participants had
serious AEs; all were considered unrelated to nusinersen and resolved. No deaths or post-lumbar puncture syndrome events
occurred. Additional data will be presented.

Conclusions: In RESPOND, the majority of enrolled children previously treated with OA had suboptimal clinical status in =2
domains. Interim safety findings were overall consistent with nusinersen's safety profile. Funding: Biogen.
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Parental anxiety after extremely preterm birth and its relationship with neuromotor development and perinatal risk
factors
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Objective: Understanding psychological effects of preterm birth on parents after discharge from the NICU is important, because it
may impact their well-being. Prematurity itself can have negative effects on a child's neurodevelopment, but research into the
association between postnatal neuromotor functioning and parental anxiety is scarce. Differences between mothers and fathers
may exist. We aimed to compare anxiety levels in parents of extremely preterm infants with those of working adults throughout
the first two years after NICU discharge, and to investigate the differences between mothers and fathers. Secondly, we aimed to
examine associations between neuromotor functioning, perinatal risk factors and parental anxiety.

Methods: From a cohort of 280 infants (GA < 30wks and BW < 1000g) born between 2015 and 2022, 189 parents completed the
State-Trait Anxiety Inventory (STAI) at 6, 12 and/or 24 months. STAI-scores consist of two sets of 20 statements evaluating how
respondents feel 'right now' (State) and how people 'generally feel' (Trait). Neuromotor functioning was assessed using the motor
optimality score revised (MOS-R) at 3 months corrected age. Perinatal risk factors included GA, intraventricular hemorrhage (IVH)
and bronchopulmonary dysplasia (BPD). A series of variance analyses, paired samples t-tests, and bivariate correlations were
used to evaluate the study aims.

Results: Mothers and fathers did not report elevated levels of state anxiety, and the scores decreased over time. Trait anxiety
was only elevated in mothers at 6 and 12 months. Mothers had higher state anxiety at 6 months and trait anxiety at 6 and 12
months than fathers (p=0.005, p<0.001, and p<0.001, respectively). Parental anxiety levels did not associate with MOS-R, GA or
IVH. State and Trait scores of mothers at 12 months were significantly associated with BPD (r=0.183, p=0.041 and r=0.177,
p=0.049).

Conclusions: Anxiety levels of mothers and fathers after NICU discharge are generally comparable to those of working adults.
State anxiety decreased between 6 and 24 months, indicating increased confidence. Only at 6 months, maternal state anxiety
was higher than paternal state anxiety. Parental anxiety was not primarily associated with infant neuromotor development or
perinatal risk factors, except for higher levels of maternal anxiety of infants with BPD at 12 months. It can be considered
reassuring that the majority of parents did not experience increased levels of anxiety throughout the two years after NICU
discharge.
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Morphological and functional MRI findings in congenital hemiplegia linked to better motor function
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Case study: Objectives: Patients with congenital hemiplegia suffer from different degree of motor impairment. There is emerging
data from neuroimaging studies, but still no clear clinical or imaging indicators that can predict the motor function of the patient.
In order to expand the knowledge of possible link between motor function and lesion's morphological characteristics, white matter
microstructural changes and functional reorganization in the motor cortex, we performed the following study.

Methods: We performed MRI with 3D T1 imaging and evaluation of lesion's volume, type by MRICS and presumed time of
occurence; fMRI with motor paradigm for the paretic and non-paretic hand and tractography in 44 patients with congenital
hemiplegia (mean age 15 years 7 months), devided in 3 groups according to their MACS-level (1-3). Analysis of the intergroup
differences was used to seek for possible indicators for better hand function.

Results: Analysis of the structural characteristics of the brain lesion showed strong correlation between better hand function and
smaller lesion volume size and no association with lesion type and time of occurence. FMRI analysis of motor paradigm with the
paretic hand found significantly greater activation in the ipsilesional hemisphere in inferior parietal and frontal regions in MACS 1
vs MACS 3 patients and significantly greater activation in the contralesional hemisphere in the postcentral gyrus in MACS 2 vs
MACS 3. FMRI analysis of motor paradigm with the non-paretic hand found no significant activation difference between the groups.
TBSS analysis registered significantly higher FA values in the ipsilesional hemisphere: in the subcortical white matter, pyramidal
tract (corona radiata, posterior limb of internal capsule, external capsule and crus cerebri), posterior thalamic radiation, knee and
body of corpus callosum, superior et inferior longitudinal fasciculus in patients with MACS 1 compared to MACS 3.

Conclusion: Better motor function of the paretic upper limb in patients with congenital hemiplegia is associated with: smaller
lesions (regardless of the type and time of occurrence of the lesion); increased ipsilelional cortical activation during active
movement of the paretic hand, and better microstructure of the white matter both in and outside the corticospinal tract.
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Designing and validation of a neurodevelopmental test for five-year-old (NDT5) children
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Case study: Objectives: To construct and validate a Neurodevelopmental Test for Five-Year-old (NDT5) children.

Methods: The first step of the study included design of the test and its application to 5-years old children visiting 51 randomly
chosen different kindergartens in 18 cities and 21 villages in five country regions from January 2012 to January 2014. The second
study step was to calculate the predictive validity based on the language and mathematics results on the national examination
after 4th grade of elementary school (at 11 years of age) of the same children.

Results: 426 children of mean age 63.5 months (SD-3.7) and male to female ratio 1:1.02 were examined. Each test results was
scored according to percentage of children that fulfill it. A cut off point of X+1SD was established. The reliability (test-retest and
interrater variability) of the final score was very high (kappa from 0.81 to 1). The internal consistency of test domains varied from
satisfactory to excellent (Cronbach from 0.48-0.86). Based on factor analysis, a short version of the test was created with 40 items
grouped in five domains- motor development, language development, articulation, perception (non-verbal intelligence) and
behavior. The 4th grade exam results of 352 children were correlated with their 5-years test results. Significant moderate
correlations were found between the following variables: short version final results and academic results; language domain test
results and national language exam grades; non-verbal intelligence test results and mathematics grades. A significant but weaker
correlation was found between language domain test results and either mathematics exam grades or overall average grades.
Conclusions: Easy to use short screening test that covers reliably all developmental domains is provided free of charge and
standardized for national use. The 5-years age is suitable as it allows detailed neurodevelopmental examination and two-years
window for intervention before scolarisation.
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Effects of velmanase alfa on pulmonary function in paediatric and adult patients with alpha-mannosidosis
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Objective: Alpha-mannosidosis (AM) is an ultra-rare progressive lysosomal storage disorder. Clinical presentations vary and
include reduced pulmonary function (PF). Velmanase alfa (VA) is a recombinant human alpha-mannosidase enzyme replacement
therapy authorized for AM in Europe and other regions. Patients with AM experience progressive decline of PF and pneumonia is
the most common cause of death in adults. We investigated effects of VA on PF with age-adjusted data for paediatric and adult
patients with AM. We frame PF response to VA in AM relative to 2 approved drugs for idiopathic pulmonary fibrosis (IPF):
pirfenidone (PFD) and nintedanib (NTD). While a different disease, IPF can provide guidance on framing meaningful improvement
in PF in AM.

Methods: We analysed data from rhLAMAN-05 (NCT01681953; randomized, placebo [PBO]-controlled trial) and rhLAMAN-10
(NCT02478840; open-label, long-term, integrated efficacy trial of rhLAMAN-02/03/04/05). We calculated mean absolute changes in
forced vital capacity (FVC% predicted) from baseline to 52 weeks in overall, paediatric, and adult groups; framed effect size of age
and disease with IPF for PFD and NTD; and conducted an integrated pooled analysis of mean absolute changes in age-adjusted
FVC% predicted from baseline to Month 12 and last observation (up to 48 months).

Results: In rhLAMAN-05 (N=25), adjusted mean absolute difference for FVC% predicted favoured VA (n=12) over PBO (n=9) in
overall (+5.91; p=0.278), paediatric (+6.2), and adult (+5.0) groups; overall mean FVC improvement for VA vs PBO was 270 ml
(p>0.05). For a meaningful improvement benchmark, albeit for a different disease (IPF), mean FVC% predicted improved vs PBO
by 4.4 (p< 0.05), 0.6 (p >0.05), and 2.9 (p<0.05) in 3 PFD studies and mean FVC improved vs PBO by 94, 125, and 131 mL in 3
NTD studies. Mean FVC gains of VA vs PBO in rhLAMAN-05 were meaningful relative to 2 approved IPF therapies. In the
rhLAMAN-10 (N=33) integrated analysis population, mean FVC% predicted improved from baseline to Month 12 (+6.6) and last
observation (+8.1; mean: 29.3 months, max: 48 months); both p<0.05.

Conclusions: Both paediatric and adult patients with AM showed more notable PF improvement with VA compared with PBO. VA
resulted in non-age-dependent improvements in mean PF vs PBO. Longer term VA therapy showed statistically significant
improvement in PF, assessed by mean FVC% predicted, and these improvements are meaningful when framed by approved IPF
therapies.
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Pathogenetic Insights in Developmental Coordination Disorder: a Unique Condition or part of a Movement Disorder
Spectrum?
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Objective: Developmental Coordination Disorder (DCD) is a neurodevelopmental condition characterized by non-progressive
incoordination not attributable to intellectual, visual, or neurological impairments and interfering with daily functioning. Movement
disorder features can be observed as part of the motor phenotype. Until now, the pathogenesis of DCD remains unclear. Recent
genome wide association studies suggested genetic underpinnings in DCD, but comprehensive knowledge about potentially
implicated genes is still lacking. In the present study, we aimed to provide an overview of the genes and loci previously associated
with DCD, and to explore and compare the underlying pathogenetic mechanisms in DCD and in other movement disorders.

Methods: First, we identified genes and loci with copy-number variations (CNV) associated with DCD according to the diagnostic
criteria, by reviewing the literature using Malacards, DISEASES and PubMed. Second, we explored the pathogenetic mechanisms
underlying the DCD-associated genes through brain-specific gene co-expression, biological pathway enrichment, temporal and
tissue-specific gene expression analyses. Third, we compared these results with previous findings in other movement disorders in
literature.

Results: In literature, 12 genes were associated with DCD and met the diagnostic criteria. One gene from the CNV-locus 16p11.2,
TLCD3B, was predicted to be functionally similar to the 12 DCD-associated genes. The significantly enriched biological pathways
were related to nervous system development, neural signaling and cellular organization processes. The expression patterns of the
12 DCD-associated genes were not specific for any central nervous system structure, nor for any time point during brain
development (until the age of 18 years). These pathogenetic mechanisms were previously reported in ataxia and dystonia. 12
co-expressed genes, functionally similar to the DCD-associated genes, overlapped with known ataxia, dystonia, and myoclonus
genes.

Conclusions: This is the first study to provide a comprehensive review of all 12 genes associated with DCD. Interestingly, we
identified one extra gene, TLCD3B, which might be functionally associated with DCD. Our pathogenetic data in DCD indicates a
resemblance with previously described mechanisms in other movement disorders, such as ataxia, dystonia, and myoclonus. This
raises the question whether the motor phenotype of DCD could be regarded as part of a movement disorder spectrum, instead of
being a unique disorder.
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Diagnostic yield in Autism Spectrum Disorders and Intellectual Disability of molecular genetics and cytogenetic
testing
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Case study: Objectives: To describe a series of 61 patients suffering from autism spectrum disorders (ASD) and intellectual
disability (ID), to compare the diagnostic yield of the different available genetic testing and attempt to identify some clinical
features that may be correlated with diagnostic efficiency.

Methods: single center retrospective observational study. Family history and medical records were reviewed. Statistical data
analysis was performed by using nonparametric tests (Odds Ratio -OR- and Fisher's Exact Test) and calculating frequency
distribution of the different clinical features and diagnostic yield for each kind of genetic testing.

Results: in our series we found 70.5% of males, 83.6% of the total of subjects suffering from ID and 59% had had a diagnosis of
ASD. Genetic diagnosis was achieved in the 41% of patients and in the 21.6% of them it was done by chromosomal microarray
(CMA). Subsequently performing gene panel testing and/or whole exome sequencing (WES) an increase in the diagnostic yield of
6.6% and 8.2% was found, respectively. No patient was diagnosed in our series by FMR1 testing approach. The median for
intelligence quotient (IQ) in our series was 69 and the mean age at genetic diagnosis when it was accomplished was 9.8 years old
(CI95% 7.9-11.7 years old). 40.4 % of subjects had an abnormal EEG, but only 16.4% had experienced seizures. Familial history of
neurodevelopmental disorders was observed in 15%. Dysmorphic features were presented in 36.7% and abnormal brain MRI in
17.5%. There was no relationship between diagnosis yield for any of genetic testing performed and clinical features of the patients
such us microcephaly, epilepsy nor dysmorphic features.

Conclusions: despite the small size of our series in order to do general recommendations, our results would encourage to include
the new molecular genetic testing strategies based on the massive sequencing techniques. We would recommended it at least in
the neurodevelopmental disorders cases in which we could not accomplish a diagnosis after follow the current recommended
diagnosis approach based on FMR1 and CMA testing. Maybe is time to modified practice guidelines for diagnosis in
neurodevelopmental disorder which are current since 2013.
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MITOCHONDRIAL MODULATION WITH LERIGLITAZONE AS A POTENTIAL TREATMENT FOR RETT SYNDROME.
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Objective: Rett syndrome is an untreatable neurodevelopmental disease affecting 1:10,000 girls, usually due to MECP2
mutations. It is characterized by a regression in the neuronal development following a normal postnatal growth, resulting in the
loss of acquired capabilities such as speech, purposeful usage of hands and arousal of epileptic crises. Alterations in mitochondrial
homeostasis are part of a complex pathophysiology, shaping it as an attractive target for the treatment of the disease. We have
studied the effect of Leriglitazone (LGZ), an FDA and EMA-designed orphan drug, in the modulation of mitochondrial performance
in the context of Rett syndrome and its potential use to modify Rett's phenotype.

Methods: We first proved that mitochondrial dysfunction in Rett patients' fibroblasts was potentially corrected with Leriglitazone.
We defined the alterations in mitochondrial homeostasis through measurement of mitochondrial shape (both ultrastructure and
network parametrization through electronic and confocal microscopy), dynamics (by measurement of fission-fusion proteins) and
energy metabolism function (by evaluating ATP production through a luciferine-luciferase assay, reactive oxygen species
production and metabolism). Then, we treated Rett mice models and evaluated LGZ effect on brain mitochondrial homeostasis, in
terms of both mitochondrial function and phenotypic correction.

Results: We proved that treating the cells with LGZ resulted in the correction of energy metabolism and oxidative stress
alterations. Based on these positive results, we moved forward to study a female Rett murine model. We confirmed mitochondrial
function were area-dependent, and especially relevant in hippocampus and cerebellum. Prolonged treatment of Rett mice resulted
in a correction of the mitochondrial performance, both in ATP production and oxidative stress. It also exerted an anti-inflammatory
effect, measured both in the presence of microglia in cortex and through a multiplex cytokines panel. Moreover, it derived in an
amelioration of the mice phenotype, particularly evident in their motor coordination, explorative activity, and general health, with
no adverse effects observed.

Conclusions: Our studies confirm mitochondrial modulation through Leriglitazone as a potential treatment for Rett syndrome
along with other diseases with mitochondrial implication, constituting the pre-clinical evidence introductory to a clinical trial.
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Hippocampus and thalamus atrophy are features of RNASET2 deficient cystic leukencephalopathy
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Objective: Cystic leukencephalopathy is caused by loss-of-function mutations in RNASET2. It is an autosomal recessive disease
that causes severe intellectual disability, motor impairment, and spasticity, and is characterized by brain anomalies, such as
multifocal white matter lesions, subcortical cysts and intracranial calcifications, that cannot be distinguished from those caused by
congenital cytomegalovirus brain infection. Recently, hippocampal accentuated brain atrophy was described in a mouse model
with RNASET?2 deficiency. We analyzed which subcortical structures are affected by atrophy in patients with RNASET2 deficient
leukencephalopathy.

Methods: Structural MR-images (T1-, T2-weighted) of 4 patients with RNASET2 deficient leukencephalopathy and 51 healthy
controls were processed with the Freesurfer (V 7.2.0) SAMSEG algorithm. Subcortical structures and white matter lesions were
semi-automatically re-segmented with ITK-Snap.

Results: Patients with RNASET?2 deficient leukencephalopathy show bilateral hippocampus and thalamus atrophy. Thalamus
atrophy correlates with the volume of white matter lesions.

Conclusions: Hippocampus and thalamus atrophy, which are present in neurodegenerative diseases such as Alzheimer's disease
or multiple sclerosis (MS), can also be found in patients with RNASET?2 deficiency. It is discussed that thalamus atrophy resembles
disruption of cortico-thalamic connectivity by axonal transection in MS patients. Network mediated processes could also drive
neurodegeneration in monogenic leukencephalopathies, like RNASET2 deficient leukencephalopathy, and should be further
addressed by research.
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Influence of fingolimod treatment on disease outcome and MRI brain volumes in children with CLN3
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Objective: To assess the effects of fingolimod treatment on the disease progression in children with CLN3 in an open label
observational study.

Methods: Children with CLN3 were included and treated with Fingolimod over a period of at least one year. MRI studies including
MPrage sequences at onset of treatment and after one year in addition to standardized cognitive testing were performed. The
Hamburg JNCL score was applied at baseline and at clinical visits after 6 and 12 months. Serum NFL measurements were
performed at the same intervals. Fingolimod treatment was monitored by measuring absolute lymphocyte count and liver
enzymes every 1-3 months and ophthalmologist consultations every 3-6 months.

Results: 10 children with genetically confirmed CLN3 were included (7 females, 3 males, age 5-16 years) including two siblings
who are not yet affected by the disease. Treatment with Fingolimod - adapted to the weight of the child- was well tolerated. None
of the patients had side effects such as increased rate of infections and raised lever enzymes. In general absolute lymphocyte
count was within the target range of 300-500 lymphocytes/ul. NFl serum levels were mildly elevated in 9/10 children before
treatment (median: range 30- 79 pg/ml). Follow-up values are pending. Preliminary findings suggest that progressive visual
impairment is not ameliorated by the treatment of fingolimod but clinical scores including cognitive function, motor and language
skills and epilepsy have remained stable over the observation period (range x to x months).

5 patients had a normal MRI at baseline and 5 patients had already signs of mild cerebral and/or cerebellar brain atrophy. The
results of whole brain volume measurement at baseline and after one year of treatment are still pending.

Conclusions: Our results indicate that Fingolimod is well tolerated and may alleviate the disease progression in CLN3 patients
probably by influencing the secondary immunological reactions
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Update on a two-part, international, real-world, observational registry of participants diagnosed with aromatic
L-amino acid decarboxylase deficiency (AADCd) with or without treatment with eladocagene exuparvovec

List of authors:
Agathe Roubertie*!, Vincenzo Leuzzi?, Phillip L Pearl?, Fatih Ezgii®, Paul Lupo®, Rajani Rajbhandari®, J. Rafael Sierra®, Roberto
Giugliani®

! Departement de Neuropédiatrie, CHU Gui de Chauliac, Montpellier
2 University of Rome Le Sapienza, Rome

3 Boston Children's Hospital, Boston

4 Gazi University, Faculty of Medicine, Ankara

> PTC Therapeutics, South Plainfield

6 UFRGS, HCPA, INAGEMP, Porto Alegre

Objective: Aromatic L-amino acid decarboxylase deficiency (AADCd) is a rare autosomal-recessive neurotransmitter disorder
resulting in severe neurodevelopmental impairment; information about clinical presentation, prognostic factors, and treatment
patterns is limited. AADCAware is a 2-part registry; Part A describes the natural history of AADCd in patients receiving standard of
care. Part B assesses long-term safety and effectiveness of eladocagene exuparvovec on motor function. Demographics and
baseline characteristics of patients in Part A of AADCAware, up to November 2022, are described.

Methods: AADCAware is an international, multicentre, longitudinal, real-world, observational registry of patients with AADCd. In
Part A, participants are followed up annually for a minimum of 5 years. Motor development status was assessed using the
Peabody Developmental Motor Scale-2.

Results: Of the 36 participants initially enrolled, 34 participants formed the study population after two patients lacking clinical
information were excluded. AADCd diagnosis was confirmed by genetic testing (33/34, 97.1%), plasma AADC enzyme activity
analysis (22/34, 64.7%), CSF metabolite analysis (17/34, 50.0%), or a combination of these tests. At enrolment, the study
population had a median (min, max) age of 4 (1, 41) years and were predominately White (White, 23 [69.7%]; Asian, 4 [12.1%] or
Other, 5[18.2%]). Median (min, max) ages at: onset of first symptoms, genetic molecular diagnosis and AADC enzymatic activity
diagnosis were 3 (0, 12), 12 (3, 384) and 24 (4, 384) months, respectively. Median (min, max) duration between age at diagnosis
and age at onset of symptoms was 9.0 (0.0, 381.0) months. Of 22 participants with available PDMS-2 data, 17 (77.3%) had not
developed full head control and 18 (81.8%) were unable to sit unassisted or stand or walk with support. Only 4/22 (18.2%)
participants had achieved all four major motor milestones at enrolment. One patient achieved full head control only. Oculogyric
crises were very common, experienced by 32/34 patients (94.1%) prior to study enrolment. To date, 8/34 (23.5%) patients
discontinued Part A of the study when they received eladocagene exuparvovec treatment, 24/34 (70.6%) participants remain in
the study, 2/34 (5.9%) participants died.

Conclusions: The majority of participants failed to achieve all 4 major motor milestones (18/22, 81.8%) indicating extremely poor
quality of life and a substantial need for basic daily life support.
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Classification update of Type | Alexander disease
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Objective: Alexander disease (AxD) is a rare progressive leukodystrophy caused by autosomal dominant mutations in the Glial
Fibrillary Acidic Protein (GFAP) gene. It is traditionally classified according to age at onset as neonatal, infantile, juvenile or adult
presentation. More recently two other classification system has been proposed, both based on clinical features at onset and brain
MRI findings. One distinguishing two main presentations, AxD type | and AxD type Il, the second one defining three main
phenotypes, cerebral, intermediate and bulbo-spinal AxD. Recently, we proposed an update of the Type I/Il classification, based
not only on presenting signs and symptoms but also on disease course over time. With the current study we aimed at applying it
to a large series of patients through a literature revision

Methods: A literature review was conducted in PubMed for articles published between 1949 to date. We included only patients
fulfilling criteria for type | AxD, with a genetically confirmed diagnosis, and of whom there was available information about age
and symptoms at onset, developmental milestones and loss of motor and language skills.

Results: Clinical data from 205 patients affected with pediatric-onset AxD were retrospectively reviewed. Among these, we
identified 65 patients fulfilling inclusion criteria. We revised available clinical information and we assessed their disease
evolutionary trajectories over time

Conclusions: Our results confirm that patients with Type | AxD might be classified into four subgroups (la, Ib, Ic, Id) basing on
follow up data. In fact, despite the great variability of phenotypes in AxD, there are some shared trajectories of the disease
evolution over time
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Cerebellar atrophy is the MRI hallmark of late-onset Tay-Sachs disease and alpha-mannosidosis
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Objective: The characteristic MRI findings can help in early diagnosis of patients with lysosomal storage diseases (LSD). Our aim
was to evaluate the neuroradiological findings in late-onset Tay-Sachs disease (LOTS) and alpha-mannosidos (AM).

Methods: Sixteen brain MRIs from 16 patients with LOTS and 22 MRIs acquired in 13 untreated AM patients were assessed and
compared to age- and sex- related controls.

Results: Pontocerebellar atrophy was a constant finding in patients with LOTS. Other findings included mild thinnig of corpus
callosum (38%), cortical atrophy (19%) and supratentorial abnormalities of signal intensity (13%). Cerebellar atrophy was
common also in AM patients (62%). Other findings in AM patients included focal and/or diffuse hyperintense signals in the cerebral
white matter (85%), cortical atrophy (62%), corpus callosum thinning (23%), enlargement of perivascular spaces in white matter
(38%), widening of perioptic CSF spaces (62%), enlargement of cisterna magna (85%). The most frequent non CNS-abnormalities
were diploic space thickening (100%), mucosal thikcening (69%) and sinus hypoplasia (54%).

Conclusions: Profound pontocerebellar atrophy is the hallmark neuroradiological abnormality in patients with LOTS. Altough the
median age at symptom onset was 21,5 years (6-33 years) in 40% of patients the disease onset was in childhood. White matter
changes and cerebellar atrophy are the characteristic brain MRI features of AM.
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Inherited glycosylphosphatidylinositol (GPI) deficiency disorders - phenotype and genotype heterogeneity in a
cohort of Polish patients.
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Objective: Glycosylphosphatidylinositol (GPI) is a glycolipid anchoring over 150 different proteins to the cell membrane. This
GPl-anchor is an important part of receptors, plays crucial role in molecules adhesion, embryogenesis and neurogenesis. Its
biosynthesis, attachment and processing require proteins encoded by over 30 genes. Mutations in some of these genes can result
in decreased cell surface presentation of GPl-anchored proteins and lead to relatively new subclass of congenital disorders of
glycosylation termed inherited GPI deficiency disorders (IGDs).GPI deficiencies are inherited in an autosomal recessive pattern,
with the exception of PIGA mutations, which are X-linked recessive. The aim of this study was to investigate phenotype and
genotype heterogeneity in a cohort of Polish patients with these disorders.

Methods: A retrospective cohort study of Polish patients with IGDs. Molecular diagnosis was established based on whole exome
sequencing. All identified variants were confirmed by Sanger sequencing.

Results: A total of 30 Polish patients (50,0% female) were included in this analysis. There were 11 patients with PIGN, 10 with
PIGT, 6 with PIGV and 3 with PIGA variants. All patients presented developmental delay. Other common symptoms included
hypotonia (96,7%), ophthalmological disorders (83,3%) such as strabismus, nystagmus or visual impairment and epilepsy (76,7%).
Maijority of patients presented with seizures within the first 2 years of life. The incidence of seizures was higher in patients with
the PIGN and PIGT variants (81,8% and 80,8%, respectively) compared with individuals with PIGV and PIGA variants (66,7%).
Several patients presented also joint contractures (26,7%), dysphagia (26,7%), failure to thrive (20%), cardiac (20%), renal
(23,3%) and fingers (13,3%) anomalies, as well as hearing impairment (16,7%). Hyperphosphatasia was diagnosed only in
patients with PIGV (83,3%) and PIGA (33,3%) variants. The main brain MRI finding was cerebellar atrophy (50,0%).

Conclusions: The neurological symptoms are predominant manifestation of inherited GPI deficiencies. We should consider this
group of diseases in patients with developmental delay, hypotonia, seizures and multiorgan involvement, especially if cerebellar
atrophy is present.
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Cognitive performance and psychological symptoms in adolescents with multiple sclerosis: the role of the
treatment
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Objective: Multiple Sclerosis (MS) is a rare condition in pediatric age. Cognitive decline is a common feature among children and
adolescents with MS and involves verbal and visuo-spatial memory, processing speed, attention and executive functions.
Impairment in cognitive skills may affect academic, familiar and social functioning. Data on the role of the different therapeutic
approaches on cognitive ability in pediatric age are sparse. We evaluated: 1) the impact of treatment received on patients'
cognitive performance in one year follow up; 2) the association between cognitive profile, fatigue, psychological symptoms and
treatment received.

Methods: In this retrospective study, thirty-seven adolescents with MS were included (13 boys, 24 girls; mean onset age=14; +
2.05). The cognitive profile was assessed by Rao's Brief Repeatable Battery (SDMT, CLRT, LTS, SPART, PASAT and LWG subtests).
The Fatigue Severity Scale (FSS), Patient Health Questionnaire-9 (PHQ-9) and General Anxiety Disorder-7 Questionnaire (GAD-7)
were used to explore fatigue, depression and anxiety. Seventeen patients received infusion treatment (n= 12 Natalizumab; 4
Ocrelizumab; 1 Rituximab) and 20 received non-infusion treatment (n= 2 Glatiramer Acetate; 6 Interferon beta 1a; 2 Dimethyl
Fumarate; 10 Fingolimod). Every patient underwent a baseline evaluation (T1) and second evaluation (T2).

Results: Our data showed a general improvement in several subtests of the Rao battery (p=<0.05). Thirty patients (81%)
obtained higher scores in processing speed (SDMT) in T2 compared with T1 (p=< 0.001). Higher mean scores emerged in both
patients receiving infusion treatment (p=0.053) and non-infusion treatment (p=0.006). Moreover, our data showed an
improvement in short-term verbal memory (SRT- LTS, p=0.003), short-term spatial memory (SRT, p=<0.001) and executive
functions (LWG, p=< 0.001). A positive association between fatigue and SDMT in T2 was found (p=0.029). A large percentage of
patients showed depression (61%) and anxiety (70%) symptoms in the second evaluation. No difference (T1 vs T2) according to
the treatment in fatigue and psychological symptoms was found.

Conclusions: Our study demonstrates a positive influence of medical treatment on cognitive performance in pediatric SM. Given
the impact that MS can have on emotional development, a special attention should be paid to young patients' psychological
symptoms.
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Double-blind randomized clinical trial on effect of mobile neurofeedback in ADHD and neurotypical children: an
exploratory study and theta-phase gamma-amplitude coupling analysis
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Objective: The purpose of this study was to determine the therapeutic effect of mobile neurofeedback (MNF) in
attention-deficit/hyperactivity disorder (ADHD) and neurotypical children compared to sham mobile neurofeedback.

Methods: A total of 168 subjects were assessed using the Kiddie Schedule for Affective Disorders and Schizophrenia Present and
Lifetime Version Korean Version (K-SADS-PL-K) and were assigned to one of the three groups: ADHD MNF-medication (n=72),
ADHD MNF alone (n=35), and Neurotypical (NT, n=61). Within each group participants were randomly assigned to the MNF active
or sham control groups, and a double-blinded randomized sham-controlled trial was conducted. We recorded the absolute and
relative EEG power in 19 channels and conducted the theta-phase gamma-amplitude coupling (TGC) analysis. TGC, which reflects
the degree of neuronal interactions between functional systems, provides information about an individual's attentional network.
The MNF program was conducted three days a week, twice a day, for 10-20 minutes for 12 weeks. All participants completed EEG
test before and after the 3-month MNF program.

Results: In the EEG analysis collected before MNF intervention, the NT group had higher TGC scores in almost all brain regions
than the other two ADHD groups. In comparison before and after 3 months of MNF intervention: (a) In the ADHD (MNF-medication)
group, active MNF increased TGC of Fp2, F3, F4, F8, P4, O1, and 02; whereas sham MNF decreased TGC of C4 and Cz. (b) In the
ADHD (MNF alone) group, both active and sham MNF showed mixed results, and a certain direction could not be confirmed. (c) In
the NT group, active MNF showed no significant change, while sham MNF decreased TGC of P7, Cz, and 02.

Conclusions: MNF alone group did not show a significant effect compared to sham control. However, MNF intervention as an
additive therapy to ADHD medication can induce neurophysiological changes, which can be confirmed by TGC. In addition, given
that TGC decreases after sham MNF intervention in NT children, neurofeedback intervention that does not give proper feedback
may cause damage, so caution is needed.
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Subjective Burden of Endocrinological Complications of Duchenne Muscular Dystrophy
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Objective: Endocrinological complications are common in Duchenne muscular dystrophy (DMD). We aimed at mapping and
describing the subjective burden of these complications, their surveillance protocols, and treatment.

Methods: Patients willing to participate in a prospective study to monitor endocrinological complications in DMD were asked to
give their opinion about the presence, treatment, and surveillance of secondary osteoporosis (SO), delayed puberty, and short
stature, and their treatment. This was done via an online structured questionnaire using the Survio.com website. The boys were
encouraged to fill in the forms themselves, but some forms were answered for the boys by their care-taker. The answers were
then summarised as a number of patients who chose the predefined answers and graphically presented using Microsoft Excel. For
comparing two groups, Fisher exact test was used, with p < 0,05 considered significant.

Results: There were 27 respondents, 7 (26 %) of whom were boys with DMD themselves ("patients") and 20 (74 %) care-takers
("parents"). Only 5 (19 %) boys suffered from severe backpain, which was not asociated with the presence of vertebral fracture (p
= 0,54). The treatment of SO by Zoledronic acid (ZA) was well tolerated and reduced back pain. Delayed puberty was considered
an important issue for 5 (18 %) of boys, all of them older than 12 years. Five participants were treated for delayed puberty, 3 of
them reported positive effects, the other two did not observe any effects yet. Of the studied endocrinological complications,
secondary osteoporosis and bone health was considered by far the most important, chosen by 19 (70 %) respondents, followed by
short stature (n = 6, 22 %) and delayed puberty (n = 2, 7 %). The patients did not mind the time spent in hospitals required for
the screening and treatment of endocrinological complications. The parents were more prone to chose neutral answers than the
patients, especially considering puberty (p = 0,01).

Conclusions: Bone health is the most crucial issue for our DMD patients. The surveillance protocols are well tolerated. Back pain
is not always associated with vertebral fractures. Treatment by ZA, as well as pharmaceutical induction of puberty, are well
tolerated. Delayed puberty is a tabuisised theme and deserves more discussion. The boys seem less hesitant in answering the
questions about their health which should be addressed when making treatment decisions.
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Factors influencing the quality of life of school children with epilepsy

List of authors:
Dana Bursikova Brabcova*?, Jiri Kohout?, Anezka Belohlavkova®, Matyas Ebel®, Pavel Krsek3

1 Department of Psychology, University of West Bohemia, Pilsen

2 Department of Physics, University of West Bohemia, Pilsen

3 Department of Paediatric Neurology, Charles University, Second Faculty of Medicine and Motol University Hospital, Member of
the ERN EpiCARE Motol Epilepsy Center, 15006 Prague

Objective: Quality of life (QOL) of children with epilepsy (CWE) and factors affecting it have received considerable attention.
However, considerably less emphasis is placed on the associated developmental and psychiatric comorbidities which could have a
significant impact on QOL. The aim of this study is to investigate the influence of various factors potentially affecting QOL with
emphasis on these comorbidities.

Methods: The study involved children with epilepsy (n=104) with duration of epilepsy of 5.6 = 3.7 years (range of 1-14.5 years).
The inclusion criteria were: 1) age between 8 and 15 years, 2) attending a mainstream primary school. To evaluate the QOL, we
used the previously validated 23-item Czech version of CHEQOL - 25 having four scales (1. interpersonal and social impact, 2.
fears, worries and interests of CWE, 3. intrapersonal and emotional impact, 4. epilepsy as a child's secret) and total score ranging
from 23 to 92 points. Psychiatric comorbidities were evaluated with the 27-item Children's Depression Inventory and the 14-item
anxiety scale of the Piers Harris Questionnaire. Diagnostics of Attention deficit hyperactivity disorder (ADHD) and learning
disorders (LD) was based on assessment by an experienced child psychologist and performed in accordance with Czech
standards. 60-item Raven's matrices were used to measure nonverbal intelligence. Medical factors as seizure frequency and type,
duration of epilepsy etc. were also evaluated.

Results: Total score of QOL were significantly higher for children performing better in the nonverbal intelligence test (p= 0.007).
It was found that CWE having LD and/or ADHD had significantly lower QOL (p<0.001) in all scales compared to CWE without these
conditions. The total score of QOL was 62.30+£12.12 in the prior group compared to 74.54+11.32 in the latter. A very strong
relationship was found between QOL and depression and also anxiety (p< 0.001 in both cases). Among the medical factors,
neither the number of AEDs nor seizure frequency was statistically significant in any of the scales or in the total QOL score (p
>0.05). Duration of epilepsy was near threshold for the total score of QOL (p=0.049).

Conclusions: These results suggest that developmental and psychiatric comorbidities could have a greater impact on QOL than
medical factors. The findings provide a better understanding of QOL of CWE and the results could be helpful for assessing QOL in
patients undergoing epilepsy surgery.
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Concerning weight trajectories indicate a need to optimise weight management after brain injury: a retrospective
review of paediatric records
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Objective: Optimal nutrition following acquired brain injury (ABI) is critically important to ensure ideal neurological and physical
healing and more favourable long-term outcomes. The complex interplay between the injury, its sequelae (e.g., physical
limitations, emotional disturbance, and neuroendocrine problems) and the environment are related to altered eating behaviour
and nutrition-related outcomes including overweight and obesity. Despite significantly and disproportionately contributing to
disability in children, the literature and management guidelines for nutritional support of these children is limited. We
hypothesised that there would be an increased prevalence of overweight and obesity in children with ABI followed through a
state-based paediatric rehabilitation service.

Methods: After consent, a retrospective chart review was performed (n=132), documenting demographic, injury, and
anthropometric data. Families also completed health service delivery, family burden, and quality of life questionnaires. Body mass
index (BMI), BMI percentile, and weight category were compared pairwise. BMI percentile change within 4 years of injury was
analysed by linear mixed model. Logistic regression analysis was used to assess factors influencing malnutrition states.

Results: 104 children participated (56% male), with an average age at injury of 6.3 (SEM 4.9) years. Brain injury aetiology was
acquired (66%) or traumatic (34%). At follow up, 75% of carers felt the ABI affected the whole family. Clinical problems included
decreased mobility (42%), behavioural (32%), and speech/language, oromotor, or oropharyngeal dysfunction (18%). 63% of
participants were malnourished (19% underweight, 44% overweight or obese). There was a significant increase in BMI (0.66,
p<0.01) and BMI percentile (4.38, p<0.01) 1-year post-injury. Age at injury, lower quality of life, and male sex were associated
with malnutrition post-injury (p<0.05).

Conclusions: Children with ABI demonstrated a high degree of medical and psychosocial complexity contributing to altered
weight outcomes. Compared to the national average in children (25%), a higher proportion become overweight or obese with
resulting risks for future non-injury related chronic disease. Further, a significant proportion of ABI children were underweight,
reflecting the medical complexity of this group. There is a need for comprehensive, consumer co-designed interventions to
maximize healthy lifestyles and optimal weight management for children with acquired brain injury.
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Glycopyrrolate For Drooling in Children with Neurodisability
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Objective: Drooling is a symptom that reduces quality of life and there is a growing literature for the use of glycopyrrolate in its

management. For all that, the information flow with glycopyrrolate remains inconsistent, and drooling is often poorly controlled in
children with neurodisability. Here we reported, the patients diagnosed with drooling and treated with glycopyrrolate in our clinic
were retrospectively

Methods: Seventy-five children with neurodisability who had never received medication for drooling included between
1/1/2020-1/1/2022. Children were received glycopyrrolate 1 mg tablet. Dose was increased over 4 weeks to achieve optimum
symptom control with minimal side-effects; steady dose then continued to 12 weeks (min:1mg/day; max:3 mg/day). Subjective
saliva production was registered with Drooling Impact Scale (DIS) score, Drooling Severity and Frequency Scale (DSFS). DIS, DSFS
and quality of life (QoL) questionnaire; adverse events were questioned at the beginning, at week-4 and 12.

Results: All data of 50 patients out of 75 patients were complete. Fifteen of the patients had autism and neuromotor retardation,
and 35 had cerebral palsy. The age range of 50 patients included in the study was 3y 6mo-17y 11months. DIS showed a
significant increase at 12 weeks after treatment in comparison with the pre-treatment values (21.84+5.17 and 80.22+8.01,
p=0.001).) Participant scores on the DSFS varied from 7 to 9 points (median = 8) prior to glycopyrrolate, and from 2 to 5 (median
= 3) at the week 12 (Z =-6,213; p < 0.001). Participant scores on QoL Scale varied from 1 to 2 points (median = 1) at the
beginning, and from 2 to 4 (median = 3) following treatment (Z = -6,144; p < 0.001). There were no predictable and
non-predictable side-effects that required drug discontinuation in any of the patients. There were no permanent side effects, but
temporary constipation and flushing side effects were observed at the first month of the drug

Conclusions: This study is one of the few studies showing that glycopyrrolate is effective and safe in patients with cerebral palsy
as well as in children with neurodisability such as autism
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The Efficacy of Addition of Atomoxetine to Speech Therapy on the Stuttering Severity of Children Aged 4-12 Years;
a Double-Blind Controlled Randomized Clinical Trial
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Objective: Stuttering is a common problem at all ages and it is thus required to treat this problem since childhood. Atomoxetine
is currently used for the treatment of attention deficit hyperactivity disorder (ADHD) and can also be effective for the treatment of
stuttering due to its selective inhibition of norepinephrine reuptake and dopaminergic properties. Therefore, this randomized
clinical trial (RCT) aimed to evaluate the effect of Atomoxetine on children's stuttering.

Methods: Children aged 4-12 years, diagnosed with stuttering, who referred to pediatric neurology clinic, were randomly divided
into experimental (N=50) and control (N=50) groups. One group received atomoxetine plus speech therapy and the other group

only speech therapy. Both groups completed the Stuttering Severity Questionnaire (SSI4) at baseline (on the first visit) and three
months after the intervention.

Results: Most (67%) were boy; 24% aged < 60mo,46% 60-95mo,and 30% >95mo. About half (52%) had a positive family history
of stuttering. Stuttering severity was highest at ages of 60-95mo, in left-handed children,those who used formula,and those who
felt insecure in the family; but was not different based on child's sex, concomitant ADHD, multilingualism, facial or movement tics,
based on sleeping hours, and using teats. Mean stuttering severity reduced in both groups (P<.001) with a greater decrease in the
experimental group, compared to the control group (P=.011).

Conclusions: Atomoxetine,plus speech therapy, is effective for the treatment of children's stuttering and can be used as a
complementary treatment strategy in these patients.
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Features of tissue energy metabolism in children with autism
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Objective: to substantiate the expediency of energy-tropic therapy (ETT) in children with autism spectrum disorders

Methods: 34 children from 3 to 12 years old, 27 boys and 7 girls, were examined. Autism (A) was manifested by speech and
motor disorders, stereotypes, and behavioral disorders. In blood leukocytes, the activity of energy metabolism enzymes was
determined: succinate dehydrogenase (SDH),glycerophosphate dehydrogenase (GPDH), glutamate dehydrogenase (GDH), lactate
dehydrogenase (LDH). Psychological research was carried out according to the following methods: "10 words" (Luria); proof test
(Vexler); technique "10 words" for visual stimuli.

All children received Risperidone and intermittent courses for 5 months of levocarnitine, coenzyme Q10, acetylaminosuccinic acid
solution, thiamine, pyridoxine, cyanocobalamin.

Results: 28 children (87.5%) with (A) showed signs of mitochondrial dysfunction. Of these, 12 (37.5%) had a violation of the
activity of two enzymes, 13 (40.6%) - three, and 3x (9%) - four enzymes. A decrease in the activity of GPDH was in 18 (56%), GDH
-in 19 (59%); an increase in LDH activity was noted in 21 (66%). SDH activity was reduced in 9 (28%) and increased in 13
(40.6%)children .

When assessing the clinical manifestations of (A) in children after a course of complex ETT, a change in indicators was noted: an
improvement in behavior in the form of a decrease in the severity of stereotypes by 25%, a decrease in motor anxiety by 12.5%,
an increase in cognitive functions by 57%, an improvement in concentration by 20%, an increase the volume of active speech,
relative to the original figures.

After the use of EET, normalization of the activity of SDH enzymes, and an increase in GFDG and GDH are noted.

The best results of EET were established in the group of children with initially reduced values of SDH activity than in the group
with an increase in the activity of SDH.

Conclusions: impaired mitochondrial activity is an important link in the pathogenesis of (A). The addition of ETT to the ongoing
treatment with psychotropic drugs increases the effectiveness of therapy and improves the prognosis of the course of the disease.
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General Paediatric vs Paediatric Headache Clinics: a comparison using national performance indicators
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Objective: The National Institute of Health and Care Excellence (NICE) mandated our hospital review children's headache
management. The aim of this study was to compare the management of children with headache attending a tertiary paediatric
neurology headache clinic (SHC) to those attending routine general paediatric secondary care clinics (GPC), using national quality
standards (QS42) based on established NICE guidelines (CG150).

Methods: We compared three retrospective clinical audits, of anonymised clinical data from paper and electronic medical records
of samples of children and young people under the age of 18 years seen for headache.

The following quality standard criteria were used:

QS 1. People diagnosed with a primary headache disorder have their headache type classified as part of the diagnosis

QS 2. People with a primary headache disorder are given information on the risk of medication overuse headache

QS 3. People with tension-type headache or migraine are not referred for imaging if they do not have signs or symptoms of
secondary headache

QS 4. People with migraine are advised to take combination therapy with a triptan and either a non-steroidal anti-inflammatory
drug (NSAID) or paracetamol.

A Clinical Global Impression of change (CGlc) was used to assess the 1 year outcome as "improved", where data allowed.

The clinical audits were a mandated part of continuing Quality Improvement at our hospital, so Research Ethics Committee
approval was therefore not required.

Simple descriptive statistics were used.

Results: Patient episodes meeting quality standards, and improving:

QS 1. GPC 17/35 (49%); SHC 82/82 (100%)
QS 2. GPC 5/35 (14%); SHC 47/76 (62%)
QS 3. GPC 10/16 (63%); SHC 13/18 (72%)
QS 4. GPC 3/8 (38%); SHC 63/66 (95%)
CGlc. GCP 15/19 (79%); SHC 20/28 (71%).

Conclusions: Although the clinic populations were different: the SHC only consisted of tertiary patients referred by general
paediatricians or other secondary care specialists, so were more likely to have failed GPC care, all the quality standards were
more often met in the SHC and the GPC. Outcomes, as expected, were better in the GPC, although were good in the SHC
considering patients had failed secondary care.

Even though retrospective and not robust, the data is informative, and the first to our knowledge that attempts such a
comparison.

This highlights a knowledge gap between the GPCs and SHC that can be addressed by developing general paediatricians with
expertise in paediatric headache, undertaking general paediatric headache clinics.
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OnabotulinumtoxinA for treatment of chronic migraine in adolescents: the experience of an Italian third level
headache center.
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Case study: Objectives.

Migraine is the main cause of headache in children and can evolve into chronic forms in up to 5% of cases, causing severe
disability. BoNT-A for the treatment of chronic migraine in adults represents one of the strategy with the greatest efficacy and
safety data. We have few data on the use of BoNT-A in children or adolescents. The present study aims to describe the experience
with BoNT-A for the treatment of chronic migraine in adolescents.

Methods: All patients under the age of 18 treated with BoNT-A at the headache center of the Bambino Gesu children hospital from
November 2018 to the present were included in the analysis. The patients received the BoNT-A following the PREEMPT protocol.
The following parameters were considered: demographic characteristics, number of injections received, adverse effects and
treatment efficacy. For the latter parameter, the subjects were classified as responders if a reduction in the monthly frequency of
attacks was greater than 50%, partial responders if between 30 and 50% and non-responders if < 30%.

Results: The treated population consisted of 37 females and 9 males with a mean age of 14.7 + 1.5 standard deviation (SD) years.
Patients had a mean disease duration from onset to BoNT-A initiation of 29.3 + 9.1 SD months. Before starting the BoNT-A, 58.7%
of the subjects had attempted prophylactic therapy with other drugs. The mean duration of follow up was 17.6 = 13.7 SD months.
The mean number of BoNT-A injections were 3.4 = 3 SD. Five patients discontinued the therapy after the first administration
because they could not tolerate the injections. No patient who continued the therapy reported major side effects. One patient
reported neck muscle weakness lasting 5 days, 3 patients reported injection site redness or mild edema lasting approximately 24
hours. The 68% of subjects responded to treatment within the first three administrations of the BoNT-A. Proceeding with the
number of administrations, a progressive improvement in frequency is observed. Non responder were 63%, 34%,31%, 29% and
14% respectively at first, second, third, four and fifth injection. Partially responder were 31%, 36%,24%,14% and 19% while
responder were 6%, 30%, 45%, and 57%.

Conclusions: this case series shows that the treatment of chronic migraine can also make use of the toxin in the pediatric age,
proving to be both effective in reducing the frequency of attacks and associated with an excellent safety profile.

Keywords:
migraine, chronic, therapy, onabotulinumtoxinA, childhood

Page 198/806



15th European Paediatric Neurology Society Congress
Abstract no.: EPNS23-2930

EPNS23-2930 Oral
Miscellaneous

Spinal neurostimulation (SNS) - neuromodulation in the treatment of chronic pain syndrome resistant to
pharmacotherapy
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Objective: To present epidural spinal neurostimulation (SNS) as rational indication for the treatment approach in children with
chronic regional and generalized chronic global (nociceptive) pain syndrome its efficiency and role in neuromodulation resolving
chronic pain and restoring functional abilities of affected extremities.

Methods: We present two children with chronic nociceptive pain syndrome.In both patients investigations including orthopedic,
rheumatologic, psychologic tests, bone X rays, brain and spinal MR scans, immunologic tests, repeated cerebrospinal fluid exams,
were not informative initially and on follow ups, including panel for genetic neuropathies.

Results: A 14-year-old girl since the age of 8 manifested allodynia with signs of chronic regional pain syndrome type 1 in wrist
and afterwards knee region, pharmacoresistant to analgesics and immunotherapy, signs of local autonomic dysfunction and
trophic changes of the skin, loss of function of the right arm and left leg, becoming non-ambulant. Electromyoneurography (EMNG)
was normal. Nerve biopsy showed inflammatory infiltrates and loss of small unmyelinated C fibers in skin biopsy.

A boy now at the age of 17 y manifested at the age of 9 with clinical signs of acute encephalopathy with headache, photophobia,
ataxia, development of paraparesis, sphincter incontinence and intensive radicular pain, especially in the extremities. EMNG and
nerve biopsy, revealing demyelinated axons and increased fibrosis were compatible with chronic demyelinating polyneuropathy.
Treatment was maintained with IVIG and steroids without functional improvement.

Seven and eight years after the onset of symptoms and signs of chronic pain syndromes in both children, epidural SNS was
implanted percutaneously under X-ray control, followed by regression of pain up to 100% (in girl) with complete recovery of motor
function, local skin changes and normal intraepidermal nerve fiber density in skin biopsy. A boy, became ambulant improving
motor functions of the lower extremities with partial recovery of sphincter control and up to 75% pain control, and continued with
treatment of chronic demyelinating polyneuropathy.

Conclusions: SNS as minimally invasive neurosurgical method in children may achieve pain control, restitution of trophic tissue
changes restoring motor function, and (less often) sphincter control, enabling reduction of polypharmacotherapy and improving of
quality of life of family and children with chronic nociceptive pain syndrome
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A comparative study of Levetiracetam and Phenobarbital for Neonatal Seizures As a 1st line treatment
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Objective: We aimed to evaluate the use of intravenous levetiracetam as the 1st-line treatment of neonatal seizures compared
with phenobarbital.

Methods: The study was conducted on 104 neonates (0-28 days) with clinical seizures after inclusion criteria. They were assigned
in equal ratio into 2 groups; one included neonates who received phenobarbitone (PB), and the other included neonates who
received levetiracetam (LEV). Neonates were loaded with 20 mg/kg of intravenous drug-A (phenobarbitone) or drug-B
(levetiracetam). In persistent seizures, a second loading dose of the same drug was given. Crossover to other drugs occurred if
seizures persisted after the 2nd dose of the same drug. The proportion of neonates who achieved cessation of seizures following
the 1st or 2nd loading dose of either drug-A or drug-B (PB or LEV) was the main outcome measure provided that they remained
free of seizure for the following 24 hours.

Results: After one or two doses of Levetiracetam or Phenobarbitone, clinical seizures stopped (and remained seizure-free for 24
hours) in 41 (78.84%) and 34 (65.38%) patients, respectively (P 0.01). Neonates in the LEV group showed better seizure control
than neonates in the PB group (RR 0.57; 95% CI (0.17, 0.80). We did not report any adverse drug reactions in the LEV group.
However, 12 (23.07%) neonates developed adverse drug reactions in the PB Group.

Conclusions: Levetiracetam is considered an effective and safe drug as a first-line AED in neonatal seizures.
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Electroneurography (ENG) in the characterization of the paediatric chemotherapy-induced peripheral neuropathy
(CIPN): a monocentric retrospective study.

List of authors:
Rosa Pugliano*!, Anna Fetta®, Giulia Guardi?, llaria Pettenuzzo?, Delia De Biasi%, Marco Casanova’, Elisa Capoferri3, Carlo Alberto
Cesaroni?, Veronica Di Pisa®, Duccio Maria Cordellit

LIRCCS Istituto delle Scienze Neurologiche di Bologna, Dipartimento di Scienze Mediche e Chirurgiche (DIMEC), Bologna
2 Dipartimento di Scienze Mediche e Chirurgiche (DIMEC), Bologna
3 |RCCS Istituto delle Scienze Neurologiche di Bologna, Bologna

Objective: CIPN is an important dose-dependent side effect of many first-line chemotherapeutics used in paediatric oncology,
especially vinca alkaloids. Electroneurography (ENG) is essential to guide the diagnosis and distinguish the type of neuropathy.
Nevertheless, most studies of large populations in the literature include the study of single nerves, mainly sensory.

With this monocentric study, we aimed to investigate the role of ENG in characterising CIPN in a paediatric population. Moreover,
to identify any relationships between neurophysiologic findings and clinical and demographic variables.

Methods: We retrospectively enrolled paediatric patients with solid or hematologic malignancies, symptomatology suggestive of
peripheral neuropathy, and confirmation of CIPN through ENG investigation performed between 2016 and 2022. The standard
neurophysiological investigation in our clinic included the study of the median, ulnar, tibial, peroneal, and sural nerves (both
sensory and motor). Clinical, demographic, and neurophysiological data were collected and analysed using descriptive statistics,
and Z-scores for amplitude, latency, and conduction velocity. Mann-Whitney test was used for comparison between groups.

Results: The cohort included 21 children (17 males/4 females). The mean age at ENG was 9.7 years. Most of the patients
underwent chemotherapy for acute lymphoblastic leukaemia. Vincristine was the main administered neurotoxic drug but also
Vinblastine, Brentuximab, and Methotrexate alone had been used. 69% of the patients presented with mixed sensory-motor
symptomatology, 31% with only motor symptoms. Nevertheless, ENG suggested mixed axonal neuropathy in 92%. One child
presented with acute inflammatory demyelinating polyradiculoneuropathy (AIDP). All patients had at least one highly pathological
Z-score in the lower and upper limbs ENG. No differences appeared in relation to age or sex.

Conclusions: ENG of both sensory and motor components of the upper and lower limbs is essential to characterize neuropathy
and avoid false negatives in paediatric CIPN. Children may report symptoms less accurately than adults. In those cases,
comprehensive ENG allowed a more accurate characterization than just the reported symptomatology. Moreover, although the
majority of CIPN is axonal, AIDP can occur, and complete ENG plays a key role in identifying it, in order to guide treatment and
improve long-term outcomes.
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Evaluation of the Cognitive Functions in Children with Coeliac Disease
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Objective: About 2-10% of coeliac disease (CD) patients present neurological manifestations, adults more than children. Ataxia,
neuropathy, headache are well-known complications, but cognitive aspects have not been studied in detail, particularly in
children. We aimed to determine cognitive functions and the effect of gluten-free diet (GFD) in children with CD.

Methods: Children with CD diagnosed in Pediatric Gastroenterology between September 2013-September 2017 and age-sex
matched healthy controls were included. CD patients were tested for plasma anti-tissue transglutaminase IgA (IgA-tTG) and
anti-endomisial IgA (IgA-EMA) as markers monitoring adherence to GFD at the time of cognitive evaluation. Patients negative for
both antibodies (n=20/42) formed the GFD-adherent group and those positive for either antibody, the GFD non-adherent group.
The Turkish version of Wechsler Intelligence Scale for Children-Revised (WISC-R) comprising 10 core and 2 supplemental subtests:
Verbal (Information, Similarities, Arithmetic, Comprehension, Vocabulary, Digit Span) and Performance (Picture Completion,
Picture Arrangement, Block Design, Object Assembly, Coding, Mazes) were applied. Groups were compared using Kruskal-Wallis
test.

Results: Forty-two children with CD (F/M: 26/16), mean age 12.1 (6-16) years and 30 matched controls were evaluated. Mean
WISC-R full scale scores were lowest in the GFD non-adherent patients (p= 0.003), as well as verbal scale (p=0.001) including all
subsets, performance scale (p=0.007) and its picture arrangement subtest. Scores were higher in GFD adherent patients and
highest in healthy controls.

Conclusions: Cognitive impairment has been reported previously in adults with CD (1). We showed similar results in children with
CD in association with adherence to diet. An effect of systemic inflammation on cognitive functions, "brain fog", nutritional
deficiencies concerning iron, vitamins B12, D and folate may all take part in cognitive dysfunction. Nutrient intake affects
neurotransmitter synthesis in experimental studies, but no association between cognition and nutritional state was observed
shown in adult CD (2). We did not analyse nutrient intake and metabolism in our groups. Further research on the pathogenesis,
clinical effects, and outcome of cognitive functions in CD is warranted.
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Arterial Spin-Labeling Perfusion Imaging in the Early Stage of Sturge-Weber Syndrome
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Objective: Sturge-Weber syndrome is a rare congenital neuro-oculo-cutaneous disorder. Although the principal mechanism of
Sturge-Weber syndrome is characterized by a leptomeningeal vascular malformation, few data regarding perfusion abnormalities
of the brain parenchyma are available. Therefore, the aim of this study was to assess the diagnostic performance of arterial
spin-labeling perfusion imaging in the early stage of Sturge-Weber syndrome before 1 year of age until 3.5 years of age. We
hypothesized that a leptomeningeal vascular malformation has very early hypoperfusion compared with controls with healthy
brains.

Methods: We compared the CBF using arterial spin-labeling perfusion imaging performed at 3T MR imaging in the brain
parenchymal regions juxtaposing the leptomeningeal vascular malformation in patients with Sturge-Weber syndrome (n % 16;3.5
years of age or younger) with the corresponding areas in age-matched controls with healthy brains (n ¥ 58). The analysis was
performed following two complementary methods: a whole-brain voxel-based analysis and a visual ROI analysis focused on brain
territory of the leptomeningeal vascular malformation.

Results: Whole-brain voxel-based comparison revealed a significant unilateral decrease in CBF localized in the affected cortices
of

patients with Sturge-Weber syndrome (P, .001). CBF values within the ROIs in patients with Sturge-Weber syndrome were lower
than those in controls (in the whole cohort: median, 25 mL/100g/min, versus 44 mL/100g/min; P, .001). This finding was also
observed in the group younger than 1 year of age, emphasizing the high sensitivity of arterial spin-labeling in this age window in
which the diagnosis is difficult.

Conclusions: Arterial spin-labeling perfusion imaging in the early stage of Sturge-Weber syndrome can help to diagnose the
disease by depicting a cortical hypoperfusion juxtaposing the leptomeningeal vascular malformation.
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cerebral blood flow in children with tuberous sclerosis assessed by arterial spin labeling magnetic resonance
imaging may be related to cognitive performance
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Objective: We aim to study the longitudinal changes in tubers and whole-brain perfusion using arterial spin labeling (ASL) in
infants and children with tuberous sclerosis complex (TSC) and to correlate the results with EEG slow waves activity and
neurodevelopmental outcome.

Methods: Retrospective longitudinal study of children with TSC who had at least 3 ASL-MRI, a clinical and a neuropsychological
evaluation and an EEG (awake-sleep)within 2 months of the MRI. The cerebral blood flow (CBF) values were calculated in tuber
segmentation masks, and tuber:cortical CBF ratios were used to study tuber perfusion. Logistic regression analysis was performed
to identify which initial tuber characteristics (CBF value, volume, location) in the first MRI predicted tubers subsequently
associated with EEG slow waves. Whole-brain and lobar CBF values were extracted for all patient scans and age-matched controls.
CBF ratios were compared in patients and controls to study longitudinal changes in whole-brain CBF.

Results: We included 13 children who had 3 to 6 serial ASL-MRI scans between 2 months and 7 years of age (53 scans in total).
Perfusion was lower in tubers associated with EEG slow waves compared with other tubers. Low tuber CBF values around 6
months of age and large tuber volumes were predictive of tubers subsequently associated with EEG slow waves. Patients with
severe developmental delay had more extensive and severe global hypoperfusion than those with slight or no developmental
delay.

Conclusions: Dynamic changes in tuber and brain perfusion occur over time. Perfusion is significantly reduced early in tubers
associated with EEG slow waves. Whole-brain perfusion is significantly reduced in patients with severe neurodevelopmentaldelay.

These results were recently published : Rutten, C., Fillon, L., Kuchenbuch, M. et al. The longitudinal evolution of cerebral blood
flow in children with tuberous sclerosis assessed by arterial spin labeling magnetic resonance imaging may be related to cognitive
performance. Eur Radiol 33, 196-206 (2023). https://doi.org/10.1007/s00330-022-09036-3
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Seizures and epilepsy are not a prominent feature of neurofibromatosis type 1 (NF1)
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Case study: Background:Neurofibromatosis type 1 (NF1) is an autosomal dominant disorders, with a prevalence of 1/4000
individuals. Most reviewers have unquestioningly accepted that epilepsy is one of the most common neurological complications in
NF1, and still there is no agreement on its prevalence in NF1.

Objective:To better define the prevalence of seizures and epilepsy and their clinical, laboratory, and imaging features and
outcome in NF1 and to try to establish a genotype-phenotype correlation.

Methods - A prospective (years 1998-2022), single-center study in two referral populations: 1) children and adults with NF1 (1.244
patients); and 2) children with neurological problems.

Results:37/1244 patients (17M, 20F; aged 4-44 years) had NF1 and seizures and/or epilepsy. The calculated population-based:(1)
prevalence of febrile seizures (FS) in NF1 was 1.35%,in line with the general population frequency (1-3%); (2) prevalence of
epilepsy in NF1 was 2.9% [lower than the life-time frequency of seizures in the general population (3%)]; (3) prevalence of
infantile spasms (IS) in children with NF1 (0.76%) was higher than the reported frequency in the general population (0.02% -
0.05%);(4) frequency of NF1 in the IS series (0.62-0.90%) was lower than the estimated frequencies in the literature (1.5-3.0%).
Patients presented with: (a) focal aware and impaired awareness seizures; (b) generalized tonic-clonic seizures;(c) generalized
non-motor seizures. The EEG findings at diagnosis showed no alterations in 13/37 cases; the remnant were: hypsaritmia (3/37),
focal spikes/waves complexes (7/37), generalized spikes waves (10/37). Only in three cases, we recorded brain malformations
(polymicrogyria; opercular and paracentral lobular polymicrogyria of the Foix-Chavany-Marie spectrum). Three of the 37 children
with NF1 and epilepsy (9.9%) had an underlying tumor. Germ-line mutations were identified in all subjects. DNA analysis revealed
NF1 gene mutations without genotype-phenotype correlation.

Conclusions - This is the longest prospective, follow-up study; and the first genotype-phenotype study on seizures and/or epilepsy
in NF1. According to the present findings, febrile and non-febrile seizures and epilepsy are not prominent features of NF1. Even
though the combination of IS and NF1 does not seem to be coincidental, it is certainly an unusual event in NF1. DNA analysis
revealed NF1 gene mutations without genotype-phenotype correlation.
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Absence of the Focal Areas of Signal Intensity (FASI) on the brain MRI examination in Legius syndrome
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Objective: Legius syndrome (LGSS) is a rare autosomal dominant hereditary neurocutaneous disorder, that was differentiated
from neurofibromatosis von Recklinghausen type | (NF1) due to

pathogenic variants in the SPRED1 gene (15q14). Similarly to the NF1, LGSS also presents with café-au-lait macules on the skin
and sometimes intertriginous freckling (numerous small brown spots similar to freckles). However, there are no other diagnostic
symptoms of NF1 present in LGSS, such as optic glioma, neurofibromas, Lisch nodules or bone dysplasia. Clinical contradistinction
from NF1 is important for the diagnosis of LGSS, but the molecular genetic confirmation is necessary.

Hypersignal areas on T2-weighted MRI images in typical localisations in the brain (Focal Areas of Signal Intensity, FASI) are
another common clinical finding in children with NF1. Nevertheless, presence of FASI is rare in LGSS.

The aim of this study is to compare the incidence of FASI in LGSS and NF1 to further distinguish between these two clinical entities
and thus evaluate the clinical and diagnostic significance of the absence of FASI in LGSS.

Methods: We have examined the group of 15 children with LGSS and the group of 130 children with NF1. All children had
clinically and molecularly diagnosed LGSS or NF1, every child underwent MRI examination of the brain and the Focal Areas of
Signal Intensity (FASI) findings on these scans were evaluated. Independency of FASI presence on the diagnosis was tested using
the Fisher's exact test.

Results: FASI was found in 116/130 (89%) NF1 children and no FASI were detected in LGSS group 0/15 (0 %). FASI presence is
significantly dependent on the type of diagnosis (p=8, 1e-13).

Conclusions: We suggest the absence of a FASI finding on MRI examination of the brain of patients with Legius syndrome as the
important clinical and diagnostic feature of this disorder.
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Selumetinib therapeutic effects and safety at different time points in NF1 patients with plexiform neurofibromas
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Objective: Neurofibromatosis type 1 (NF1) is a multisystemic neurocutaneous syndrome characterized by an altered function of
the MAP-kinase pathway resulting in tumor predisposition, with about 50% risk of developing plexiform neurofibromas (PNF). PNF
mainly grow during infancy and cause pain, disfigurement, functional loss, and possible threat to life by gaining malignant
potential. In 2019 selumetinib, a MEK 1/2 inhibitor, was approved by US FDA for the treatment of PNF in children with NF1.

Methods: Pediatric patients affected by inoperable PNF and treated with selumetinib for at least six months at were enrolled.
Clinical data, laboratory results, the volume of PNF, and adverse effects were prospectively collected in a digital database. Each
PNF MRI was segmented in slices and volume calculated using a free open-source image analysis software (Horos). Statistical
analysis was performed (Wilcoxon test, Spearman's correlation coefficient) searching for correlations among drug efficacy, age at
NF1 diagnosis or at first PNF occurrence, age at the start of selumetinib, and adverse effects. Moreover, considering PNF volumes
at baseline and after 6 months (T6), the intraobserver agreement was evaluated using the graphical method by Bland and Altman.

Results: 7 patients with a mean age of 12.3 years at the start of the treatment were included, of whom five presenting a
disfiguring PNF. 3/7 children had a one-year-long follow-up, one an 18-month-long. No correlation was found between the age of
each patient at the start of treatment and the volumetric variation in the main PNF. Comparing volumes at T6 vs baseline, in 5/6
cases (83%) a reduction was detected, in three over 20%. Wilcoxon test demonstrated a significant reduction in volume.
Intraobserver agreement was sufficient, according to Bland and Altman graphical methods. The most reported adverse effects
was perionyxis/paronychia (57%), with 2 patients requiring minor surgery; facial and/or body acne and cutaneous xerosis affected
43% patients each, while maculopapular rash, thinning of the hair and increased effluvium 29%. No cardiac, ophthalmological,
pulmonary, or severe gastrointestinal adverse events were observed.

Conclusions: We confirm the therapeutic efficacy of selumetinib on PNF, with adverse effects being mainly mild and limited to
the skin. Volumetric assay of the lesions through open-source software showed sufficient reliability. Prospective data collection
will let further statistical analysis
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