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Adult Epileptology 15:30-16:30
Monday, 4 September The Auditorium

Resilience and epilepsy: impact on psychosocial factors and stigma

M Tombini®?, F Narducci'?, L Ricci¥?, M Boscarino®?, B Sancetta’?, L Quintiliani3, J Lanzone®*, M Straffi®, V Di
Lazzaro'?, G Assenza®? tUniversity Campus Bio-Medico, Unit of Neurology, Neurophysiology, Neurobiology,
Department of Medicine, Rome, Italy, 2Fondazione Policlinico Universitario Campus Bio-Medico, Unita di
Neurologia, Rome, Italy, 3Fondazione Policlinico Universitario Campus Bio-Medico, Psicologia Clinica, Rome,
Italy, 4Istituti Clinici Scientifici Maugeri IRCCS, Neurorehabilitation Unit of Milan Institute, Milan, Italy

Purpose: Resilience is defined as “a dynamic process that includes a positive adaptation in the context of
significant adversity”. The aim of our study was to evaluate the resilience, through a dedicated scale, in a
group of people with epilepsy (PWE) and its impact on psychosocial factors, in particular the presence of
feelings of stigmatization.

Method: We consecutively enrolled 204 adult PWE (128 F/72 M; mean age 42,4 y). 107 were seizure free (SF,
53,5%) and 93 not-seizure free (NSF, 46,5%). All subjects completed at baseline (TO) the Resilience Scale (RS-
14) and questionnaires for the assessment of depressive symptoms, anxiety and quality of life: respectively,
Beck Depression Inventory-Il (BD-II), Generalized Anxiety Disorder-7 (GAD-7) and QOLIE-31 (Q31). Finally, 82
patients were followed up prospectively and re-evaluated after 6-12 months (T1); at follow up they also
completed the Stigma Scale of Epilepsy (SSE) for the assessment of the stigma associated with epilepsy.
Therefore, we correlated RS-14 values with all psychosocial aspects at both times, in particular feelings of
stigmatization.

Results: The results showed for the RS-14 a significant direct correlation at both times (T0 and T1) with the
Q31 (p < 0.001) and inverse with the depressive and anxiety symptoms, as evaluated with BDI-II (p < 0.001)
and GAD-7 (p < 0.001). Finally, for the first time, a significant inverse correlation was evidenced between RS-14
at baseline and the levels of stigmatization, assessed with SSE at follow up (p=.015). No correlation was
observed between resilience/stigma and seizure frequency at both times (TO and T1) as well as changes of
seizure rate or clinical outcome.

Conclusion: Our study showed that in PWE depressive symptoms, anxiety and quality of life were significantly
associated with resilience, which was found to be able to prospectively influence the perception of stigma
related to epilepsy more than seizures.

An internationally derived core outcome set for adult epilepsy treatment trials: the EPSET project

JW Mitchell®, A Noble?, P Williamson3, T Marson?, T Epset Project International Working Group* *University of
Liverpool, Institute of Integrative, Systems and Molecular Biology (ISMIB), Liverpool, United Kingdom,
2University of Liverpool, Institute of Population Health, Liverpool, United Kingdom, 3University of Liverpool,
Department of Biostatistics, Liverpool, United Kingdom, *EPSET Project, Liverpool, United Kingdom

Purpose: A Core Outcome Set (COS) is a standardised list of outcomes that should be reported as a minimum
in all trials. It is developed using consensus methods to ensure that it includes what is important to patients as
well as professionals. In epilepsy, the choice of outcomes measured varies widely among existing studies,
particularly in randomised controlled trials (RCT). COS facilitate the undertaking of trials that are relevant to
patients and health services and help standardise trial methodology.

We have developed an internationally derived COS specific to adult epilepsy treatment trials.

Method: We performed a rapid review of the qualitative literature exploring experiences of people with
epilepsy to identify concepts that map to potential measurable outcomes. We also reviewed outcomes already
measured in phase 3 and 4 epilepsy specific RCTs, to generate an outcome long-list.



In collaboration with the ILAE Big Data Commission and an international group of healthcare providers,
researchers, and people with epilepsy we have performed a grouping and rationalisation process and taken 42
individual outcomes to a two-stage, online Delphi survey followed by consensus meeting.

Results: 490 people with epilepsy, their representatives, healthcare professionals and researchers have
completed the Delphi surveys in 7 languages, representing the global perspective. Inconclusive outcomes were
discussed, and the final outcomes ratified at international online consensus meeting. The ratified COS includes
a minimum set of seizure and non-seizure outcomes, that should be measured and reported as a minimum in
all future clinical trials. Future work should identify the most appropriate measurement instruments to capture
each item in the COS.

Conclusion: The EPSET Project has identified a COS for adults with epilepsy and derived international
consensus. This will ensure that meaningful outcomes are measured in future clinical trials, that the results of
trials are relevant to people with epilepsy and facilitate systematic review and meta-analysis.

Impact of Fenfluramine on drop seizure frequency in adults or dose-capped patients with Lennox-
Gastaut Syndrome: comparative analysis of clinical trial data

IE Scheffer?, B Ceulemans?, J Sullivan®, KC Nickels*, L Lagae®, R Guerrini®’, SM Zuberi®, R Nabbout®, K Riney!%1?,
S Polega®?, A Lothe®3, R Davis'®, A Gil-Nagel®® *University of Melbourne, Austin and Royal Children’s Hospitals,
Melbourne, Australia, 2Antwerp University Hospital, Department of Paediatric Neurology, Antwerp, Belgium,
3University of California San Francisco Weill Institute for Neurosciences, Benioff Children’s Hospital, San
Francisco, United States, “Mayo Clinic, Department of Neurology, Rochester, United States, “Member of the
European Reference Network EpiCARE; University of Leuven, Department of Paediatric Neurology, Leuven,
Belgium, 8Anna Meyer Children’s Hospital, University of Florence, Pediatric Neurology and Neurogenetics Unit,
Florence, Italy, 7IRCCS Fondazione Stella Maris, Pisa, Italy, 8Royal Hospital for Children, Paediatric
Neurosciences Research Group, Glasgow, United Kingdom, °Reference Centre for Rare Epilepsies, Hopital
Universitaire Necker-Enfants Malades, APHP, Member of EPICARE, Institut Imagine, Université Paris Cité, Paris,
France, 1°Queensland Children’s Hospital, Neuroscience Unit, South Brisbane, Australia, *'University of
Queensland, School of Clinical Medicine, St Lucia, Australia, 12Zogenix, Inc. (now a part of UCB), Emeryville,
United States, 3Zogenix International, LTD (now a part of UCB), Maidenhead, United Kingdom, *Neurology
and Epilepsy Research Center, Orlando, United States, *Hospital Ruber Internacional, Madrid, Spain

Purpose: Treatment for Lennox-Gastaut syndrome (LGS) is individualized and may evolve as the syndrome
persists and changes into adulthood. Patients weighing >37.5kg (ie, most adults) have their doses capped at
26mg/day and therefore receive doses <0.7mg/kg/day. Here, we evaluate fenfluramine treatment on drop
seizure frequency (DSF) in adults and patients who were dose-capped at 26mg/day in a randomized clinical
trial (RCT) or open-label extension (OLE) for LGS.

Method: After 4-weeks’ baseline in the RCT, LGS patients (2-35 years) were randomized to fenfluramine
0.7mg/kg/day (maximum, 26mg/day), fenfluramine 0.2mg/kg/day, or placebo for 2 weeks (titration) and 12
additional weeks. Eligible patients continuing into the OLE started on fenfluramine at 0.2mg/kg/day after a
blinded 2-week taper. After 1 month, doses were titrated to effect/tolerability.

Results: In the RCT, 76 adults (218-35 years) and 187 children/adolescents (2-17 years) were randomized to
fenfluramine 0.7mg/kg/day (n=25 and 62, respectively), fenfluramine 0.2mg/kg/day (n=25 and 64), or placebo
(n=26 and 61). Among both adults and children/adolescents, median DSF reduction from baseline was
numerically greater in the 0.7mg/kg/day fenfluramine group (36.3%; P=0.0877 vs placebo [17.8%] and 20.3%;
P=0.0106 vs placebo [4.8%]; nonparametric ANCOVA) and 0.2mg/kg/day fenfluramine group (33.1%; P=0.1777
vs placebo [17.8%] and 7.2%; P=0.3268 vs placebo [4.8%)]). Forty-seven patients weighed >37.5kg and were
dose-capped at 26mg/day; median percentage reduction from baseline in DSF was greater than placebo (n=45)
(35.3% vs 11.2%; P=0.0079 [ANCOVAJ). In the OLE, 75% received <0.5mg/kg/day fenfluramine. Median DSF
reduction from baseline was 39.0% in adults (n=70) (P<0.0001, Wilcoxon signed rank test) and 25.6% in
children/adolescents (n=171) (P=0.0037). Median percentage reductions in DSF were similar in patients
weighing <37.5kg (28.3%; P=0.0127 [Wilcoxon signed rank test]) and >37.5kg (29.0%; P<0.0001).

Conclusion: These data suggest that fenfluramine treatment results in effective, sustained DSF reduction in
adults with LGS and patients weighing >37.5kg and dose-capped at 26mg/day. Funded by UCB Pharma.



Predictors of long-term epilepsy in acute subarachnoid haemorrhage: clinical features,
neuroimaging, and EEG factors

D Campos-Ferndndez?, F Pasini?, M Rodrigo?, M Quintana?, V Thonon3, M Sueiras?, P Coscojuela?, S Lallana?, E
Fonseca!, M Santafe®, A Sanchez®, F Arikan®, M Toledo?, E Santamarina?, L Abraira® 'Hospital Universitary Vall
d'Hebron, Neurology Department, Barcelona, Spain, 2Fondazione IRCCS San Gerardo, Neurology Department,
Monza, Italy, 3Hospital Universitary Vall d'Hebron, Neurophysiology Department, Barcelona, Spain, “Hospital
Universitary Vall d'Hebron, Neuroradiology department, Barcelona, Spain, *Hospital Universitary Vall d'Hebron,
Intensive Care department, Barcelona, Spain, ®Hospital Universitary Vall d'Hebron, Neurosurgery department,
Barcelona, Spain

Purpose: Seizures are a common complication of subarachnoid haemorrhage (SAH) in both acute and late
stages: 10-20% acute symptomatic seizures, 12-25% epilepsy rate at five years. Our aim was to identify clinical
features associated with early electroencephalogram (EEG) and computed tomography (CT) findings, that
could predict long-term epilepsy and the prognosis after SAH.

Method: This is a retrospective longitudinal study of adult patients with spontaneous SAH admitted to our
centre between 2010-2021. We excluded those patients in which EEG was not performed during
hospitalization, as well as those with previous structural brain lesions or epilepsy. We documented the
presence of SAH-related cortical lesions in CT and focal electrographic abnormalities (interictal epileptiform
discharges, IED; focal/asymmetric slowing, FS). Epilepsy was defined as the occurrence of late unprovoked
seizures 27 days from the bleeding. Functional disability and mortality were assessed with the modified Rankin
Score (mRS) at 3 months.

Results: From a total of 743 patients, 157 met the inclusion criteria with a median follow-up of 2.5 years. The
mean age was 58 years (+/-13), 70% were female and 17% developed epilepsy with a median latency of 215
days. Cortical brain lesions were present in 63% and focal EEG abnormalities were detected in 75 patients (17
IED, 75 FS). The median delay to the first EEG recording was 6 days (IQR 3-13).

Cortical brain damage in CT was associated with focal EEG abnormalities (p=0.029) during hospitalization. After
performing multiple Cox regression analysis, higher risk of long-term epilepsy was observed in those patients
with abnormal EEG (HR 3.25 [1.3-7.9], p 0.009). EEG did not predict 3-month functional disability, nor delayed
mortality.

Conclusion: The presence of focal electrographic abnormalities within the first week after a SAH is associated
with coexisting structural brain damage and predicts the development of long-term epilepsy.

Risk of new-onset stroke in older people with epilepsy without prior history of stroke: a study of
the Canadian Longitudinal Study of Aging (CLSA)

J Li*2, N Shlobin3, RD Thijs*>®, C Deacon?, MR Keezer?”:8 1Centre Hospitalier de I’Université de Sherbrooke
(CHUS), Sherbrooke, Canada, 2Centre de recherche du Centre Hospitalier de I’'Université de Montréal
(CRCHUM), Montreal, Canada, 3Northwestern University Feinberg School of Medicine, Chicago, United States,
4Stichting Epilepsie Instellingen Nederland (SEIN), Heemstede, Netherlands, SLeiden University Medical Centre,
Leiden, Netherlands, ®NIHR University College London Hospitals Biomedical Research Centre, London, United
Kingdom, “Ecole de santé publique de I'Université de Montréal (ESPUM), Montreal, Canada, éCentre
Hospitalier de I'Université de Montréal (CHUM), Montreal, Canada

Purpose: Although stroke is a well-known risk factor for epilepsy, there is evidence that the inverse is also true.
We aimed to estimate the risk of new-onset strokes over three years in older people with versus without
epilepsy who had no prior history of stroke or TIA.

Method: This study focused on the comprehensive cohort of the Canadian Longitudinal Study on Aging (CLSA).
This cohort included around 30,000 people aged 45-85 years at baseline living near a Canadian data collection
center. We identified people with and without lifetime history of epilepsy with no prior history of stroke or TIA



at baseline and measured the occurrence of new strokes over three years. Data on epilepsy, stroke, and TIA
were self-reported. We fitted two log-binomial models for new-onset strokes as a function of epilepsy, one
(basic) adjusting for age and sex, and the other (complete) also adjusting for ethnicity, household income,
relationship status, Framingham score, and use of enzyme-inducing anti-seizure medications (EIASMs). Risk
ratios [95% confidence interval] were computed from these models’ coefficients. Missing data were handled
using multiple imputations (five iterations).

Results: Out of 28,600 individuals, 445 had epilepsy, and 103 had new-onset strokes. Mean age was 62.57
years [62.45-62.69], and 51.01% [50.43-51.59] of individuals were female. The basic model generated RR of
3.53 [1.45-8.61] for epilepsy, 8.44 [3.94-18.1] for age > 75 years, and 0.69 [0.47-1.03] for female sex. The
complete model generated RR of 3.72 [1.45-9.55] for epilepsy, 4.58 [1.65-12.7] for age > 75 years, and 0.648
[0.427-0.983] for female sex. Ethnicity, household income, relationship status, Framingham score, and EIASM
use were adjusted for but did not generate significant RR.

Conclusion: Over three years, new-onset strokes were significantly more common in older PWE without prior
history of stroke or TIA, even when adjusting for sociodemographic factors, cardiovascular risk, and EIASM use.

Basic Science 1 15:30 - 16:30
Sunday, 3 September Liffey A

Brain extracellular matrix alters local ion concentrations and responses to injury

K Normoyle!, V Dhzala?, K Lillis!, K Egawa?, J Glykys®, K Staley! 'Massachusetts General Hospital / Harvard
Medical School, Neurology, Boston, United States, 2Hokkaido University, Pediatrics, Sapporo, Japan, 3University
of lowa, Pediatrics, lowa City, United States

Purpose: The reversal potential of GABA receptors (Egasa) is dependent upon the chloride concentrations on
both sides of the neuronal membrane. Extracellular chloride ([Cl],) is canonically considered to equal the
chloride in the bulk cerebrospinal fluid. However, neurons are surrounded by an extracellular matrix (ECM)
rich in variably sulfated glycosaminoglycans that can alter local chloride concentration and can be hydrolyzed
by active-matrix metalloproteinases (MMPs) released by tissue injury.

Method: We developed a single-wavelength, pH-insensitive chloride-sensitive fluorophore constrained to the
extracellular space by conjugation to 10 kilodalton dextran, allowing us to non-invasively measure [Cl], using
2-photon Fluorescence Lifetime IMaging (FLIM) in acute and organotypic cultures of hippocampal slices. We
confirmed our results in vivo through cortical windows in both mouse and pig models. Intraneuronal chloride
was measured with ratiometric reporter Super Chlomeleon.

Results: We found that the extracellular chloride between neurons in the depths of acute hippocampal slices
and at all depths of organotypic hippocampal slice cultures was only half of the bulk CSF chloride. Freeing fixed
sulfate moieties by partial dissolution of the matrix using exogenous matrix metalloproteinase (MMP) analog
chondroitinase ABC increased the perineuronal [Cl],., while blocking endogenous MMP activity after injury
attenuated this increase. We found a strong dependence of [Cl], vs distance from injury, with [CI], increasing
to the ACSF levels near the injured surface of acute slices or proximity to photolysed neurons in organotypic
slices, respectively. The observed increase in [Cl], was associated with an increase in neuronal intracellular
chloride ([CI']}). We confirmed this result in mouse and piglet in vivo models.

Conclusion: [Cl], is partially displaced by sulfates in the ECM. Damage to the ECM following brain injury alters

the distribution of chloride in both the extra- and intracellular spaces. These findings have immediate
implications for the treatment of cytotoxic edema and seizures after acute brain injury.

Global disruption of RNA (m6A) methylation patterns contributes to the formation and
maintenance of hyperexcitable brain networks

J Mathoux®2, MM Wilson'?, J Kesavan'?, M Canavan?, L Villalba Benito*?, E Langa?, A Sanz-Rodriguez?, M
Alkhayyat?®, N Delanty>2, D O'Brien®, T Engel®?, D Henshall'?, G Brennan*? 'Royal College of Surgeons Ireland,
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Dublin, Ireland, 2FutureNeuro Research Centre, Dublin, Ireland, 3Trinity College, Dublin, Ireland, *University
College Dublin, Dublin, Ireland, >Beaumont Hospital, Neurology, Dublin, Ireland

Purpose: The mechanisms governing the generation and maintenance of hyperexcitable networks are poorly
understood. Changes in the properties of the neurons which compose these networks constitutes an
important aspect of this process and are driven, at least in part, by large scale disruption of gene expression
and gene expression regulation. Several layers of gene dysregulation have been identified in epilepsy including
at the epigenetic, transcription, and non-coding RNA levels. However, it is likely that other gene regulatory
mechanisms contribute to the altered gene expression patterns which characterise epilepsy. One mechanism
which remains unexplored in epilepsy are RNA modifications. Here we perform the first characterisation of N-
6methyladenosine (m6A) in epilepsy. m6A is an abundant internal modification of RNA which influences
stability, sub-cellular localisation, and translational efficiency of RNA. We then explore the relationship
between m6A and epilepsy-associated pathways and test the potential of targeting m6A to prevent seizures.
Method: m6A-sequencing, microarrays and mass spec analyses were used to profile m6A transcriptome wide
and effects on translation. Human iPSC derived neurons and pre-clinical mouse models of epilepsy were used
to explore the functional relevance of m6A in epilepsy using viral overexpression and small molecule inhibition
of METTL3 to elevate or deplete m6A. Telemetry EEG recordings and behavioural assays were used to
determine the therapeutic potential of targeting this pathway for epilepsy treatment.

Results: Global m6A hypermethylation was identified in both human and mouse epilepsy and is likely driven by
upregulation of the m6A writer enzyme METTL3. Dysregulation of m6A was apparent on mRNA transcripts
related to autophagic signalling, metabolism, glutamatergic signalling, and inflammation. Modification of m6A
alters these pathways in an in vitro and in vivo setting and contributes to epilepsy development.

Conclusion: Disrupted m6A tagging of RNA alters hippocampal gene readout and contributes to the
pathogenesis of the epilepsy development.

Transplantation of human stem cell-derived inhibitory neurons suppress recurrent seizures

E Waloschkova?, A Gonzales Ramos?, A Mikroulis!, ] Bengzon®, Z Kokaia*, J Kudlacek®, M Andersson?, M Ledrit,
M Kokaia® *University of Lund, Epilepsy Center, Lund, Sweden, 2University of LUnd, Epilepsy Center, Lund,
Sweden, 3University of Lund, Neurosurgery, Lund, Sweden, *University of Lund, Stem Cell Center, Lund,
Sweden, >Charles University, Physiology, Prague, Czech Republic

Purpose: Focal epilepsy is a most common type of epilepsy and is characterised by spontaneously recurring
seizures (SRSs). Despite successful symptomatic treatment with drugs, over 30% of patients still remain
refractory, urging for developing novel treatment strategies. Increased neuronal network excitability, often
caused by inhibitory interneuron degeneration, is considered as one of the main pathophysiological
mechanisms driving seizures. It has been proposed that transplantation of GABA-ergic neurons could
effectively counteract seizures by increasing inhibitory drive in the epileptic network.

Method: We generated GABAergic interneuron precursors from human embryonic stem cells (hESCs) and
transplanted them into the hippocampi of rats with acquired chronic SRSs caused by kainic acid-induced status
epilepticus. To characterise neuronal properties of these cells, we used whole cell patch-clamp technique.
Optogenetics was applied to investigate their efferent and afferent synaptic connections in human neuronal
co-cultures, in human hippocampal cultured slices resected from patients with drug-resistant temporal lobe
epilepsy, and in slices from rat hippocampus after in vivo transplantation.

Results: Using whole-cell patch-clamp recordings, we characterised the maturation of these cells into
functional GABAergic interneurons in vitro. We also identified both afferent and efferent (inhibitory) synaptic
connections to human co-cultured neurons, and neurons in hippocamal slices resected from patients with
drug-resistant temporal lobe epilepsy. These synaptic connections were also present after transplantation of
these cells into rat epileptic hippocampi. In addition, optogenetic stimulation of grafted hESC-derived
interneurons inhibited epileptiform discharges induced in the hippocampi in vitro. In rats, in vivo
transplantation of these cells strongly decreased SRS frequency and total time spent in seizures.

Conclusion: Taken together, these data provide a proof-of-concept that hESC-derived GABAergic neurons can
exert a seizure-suppressant effect in chronic epileptic animals, by establishing inhibitory synaptic connections
with host neurons. These inhibitory synaptic connections can be activated by optogenetics and counteract
epileptiform activity on-demand.



Circadian timing of limbic seizures in the epileptic mouse

K Slabeva?!, A Adamantidis?, M Baud? *University of Bern/ Institute of Neurology, Department of Neurology,
Bern, Switzerland

Purpose: In epilepsy, seizures often recur with striking regularity at certain hours of the day in the human and
mouse epileptic brain. Fundamentally, this observed preferential timing may result from the active-rest history
(or sleep-wake, so-called process S) and/or from the circadian rhythm intrinsic to any neuron (so-called
process C). The aim of this study is to disentangle the individual contributions of process S and C to the timing
of seizures in the Kainic Acid (KA) mouse model of temporal lobe epilepsy.

Method: We recorded spontaneous seizures in epileptic mice (n=20) over months using 16 depth-electrodes
implanted in the limbic circuit. These animals were kept in a 12:12 light-dark cycling environment (LD), before
subjecting them to different experimental schedules: 1) constant dim red light (DD), 2) constant light (LL), 3)
10:10 light-dark cycling (T20). We identified the underlying circadian and active-rest cycle based on core body
temperature (CBT) and actimetry, respectively, and extracted the preferred phase at which seizures occurred.
Results: We observed a circadian clustering of seizures between the peak and the falling phase of 24-hour
activity in LD (PLV= 0.29+/-0.18). While the circadian clustering persisted at the same phase during DD (PLV=
0.27+/-0.01) it was attenuated in LL (PLV= 0.16+/-0.07), when the strength of the underlying circadian cycle
was also weakened. Under T20, we observed a periodic uncoupling of the active rest cycle and CBT cycle
(about every third day). The clustering of seizures was higher during the period when both cycles were aligned
(PLV=0.54+/-0.14) and lower when they were misaligned (PLV= 0.32+/-0.13).

Conclusion: The temporal clustering of seizures at certain hours of the day depends on the strength and
alignment of Process S and Process C. This study sheds light on the mechanisms of seizure timing in epilepsy
and may guide chronotherapeutic interventions in the future.

Basic Science 2 15:30 - 16:30
Tuesday, 5 September Liffey B

The synergistic relationship between Alzheimer’s disease and recurrent seizures is mediated by
dysregulated gliosis and reactivation of immediate-early genes

N Jones!, A Harutyunyan?, A Anderson?, P Kwan! !Monash University, Neuroscience, Melbourne, Australia,
2University of Melbourne, Medicine (RMH), Melbourne, Australia

Purpose: There is increasing recognition that seizures and epilepsy frequently occur in Alzheimer’s disease
patients, and this co-occurrence is associated with accelerated cognitive decline and different treatment
responsivity in AD. However, the mechanisms of this interaction remain unknown. Here, we developed an
animal model of dual pathology (epilepsy and AD) to investigate synergistic interactions and mechanisms,
studying epileptic, behavioural, molecular, and pathological outcomes.

Method: Female transgenic 5xFAD mice (N=20) and WT littermates (N=22) underwent electrical amygdala
kindling to induce the dual pathology (epilepsy + AD) phenotype or were treated as sham. Kindling rate,
seizure severity and cognitive performance (Y maze) were compared across the four groups. The hippocampal
transcriptome was examined through RNA-sequencing, and immunocytochemistry was conducted to assess
plague pathology and reactive gliosis.

Results: 5xFAD mice experienced significantly longer and more severe seizures compared to WT (p=0.0002)
and showed impaired spatial memory. Amyloid plagues were more prevalent in the kindled 5xFAD group
compared to sham 5xFAD (p<0.01). Differential gene expression analysis with nested comparisons identified a
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group of 326 genes that responded synergistically in the dual pathology group compared to all other groups
(FDR<0.05, FC>2). Correlation network analysis identified key modules of inflammatory-associated genes and
immediate early genes.

Conclusion: We present a model of epilepsy + AD which exhibits enhanced cognitive and plaque pathology and
aberrant gene expression programs. We propose that seizure-induced reactivation of immediate-early genes
represents a novel potential mechanism that mediates the synergistic relationship between epilepsy and AD
pathology. Hub genes pcdh8, BDNF, and Nptx2 are involved in synapse formation/maintenance which may be
particularly relevant to dual pathology, while GFAP and vimentin highlight impaired astrocytosis.

Single cell transcriptomics and systems immunology approaches identifies pro-inflammatory
immune mechanisms and potential drug targets in refractory epilepsy

P Kumar?!, A Lim?, S Nur Hazirah?, A Ngoh?, TH Yeo?, J Lim?, S Ling?, SL Poh?!, N Binte Sutamam?, DCY Low?, T
Arkachaisri®, JY Leong?, Z Li®, E-K Tan®, E Petretto®, JG Yeo*, F Ginhoux’, D Chan?, S Alabani® !Translational
Immunology Institute, SingHealth/Duke-NUS Academic Medical Centre, Singapore, Singapore, 2Duke-NUS
Medical School and Paediatric Neurology Service, KK Women's and Children's Hospital, Singapore, Singapore,
3Duke-NUS Medical School and Neurosurgical Service, KK Women's and Children's Hospital, Singapore,
Singapore, *Paediatrics Academic Clinical Programme, KK Women'’s and Children’s Hospital, Singapore,
Singapore, *Department of Neurosurgery, National Neuroscience Institute, Singapore, Singapore, ®Duke-NUS
Medical School, Singapore, Singapore, “Singapore Immunology Network (SIgN), Agency for Science, Technology
and Research (A*STAR), Singapore, Singapore

Purpose: Epileptogenesis is a pathological process that causes spontaneous recurrent seizures in Epilepsy.
Patients non-responsive to antiepileptic drugs are categorized as drug-refractory epilepsy (DRE). Epileptogenic
triggers are multifactorial and not well understood. We aimed to address here the hypothesis that
inappropriate, immunologically driven pro-inflammatory mechanisms contribute to the pathogenesis of
refractory epilepsy in humans.

Method: We used single cell Cellular Indexing of Transcriptomes and Epitopes by Sequencing (CITE-seq) to
dissect the architecture of the immuno-transcriptome of the diseased epileptic human brain. Immune cells
were isolated from brain tissues obtained during epilepsy resection surgery. Systems and Network biology
methods were used to analyze the single cell transcriptome and epitope expression data. Ligand Receptor
network analysis was performed to show intercellular communication and to identify potential drug targets.
Multispectral immuno-histological Imaging was used to confirms the inflammatory mechanisms in the human
brain tissues.

Results: Our approach uncovered a surprisingly well organized pro-inflammatory microenvironment pivoting
on activated, pro-inflammatory microglia in a closely-knit network where resident cells attract and manipulate
in a pro-inflammatory fashion infiltrating innate and adaptive immune cell. Furthermore, for the first time we
showed physically interacting microglia with infiltrating immune cells that co-enhances proinflammatory
capacity of interacting cells. Moreover, we discovered potential Ligand receptor interaction that could be
blocked to prevent brain inflammation by available approved therapeutics.

Conclusion: Altogether, our study characterizes the DRE focus in the human brain as an immunologically
competent and pro-inflammatory micro-environment and unravels the potential mechanism of immune cell
infiltration in the epileptic brain lesions.

Changes in hippocampal neurotransmission and neuroinflammation caused by air pollution can
predispose rats to epileptic seizures

MJ da Silva Fernandes®, M Matera Veras?, C de Oliveira Carletti *Universidade Federal de S3o Paulo/Escola
Paulista de Medicina (UNIFESP/EPM), Neuroloy and Neurosurgery, Sdo Paulo, Brazil, 2Universidade de S3o
Paulo/Faculdade de Medicina - FMUSP, LIM5 - Laboratdrio de Patologia Ambiental e Experimental, Sdo Paulo,
Brazil




Purpose: Environmental pollution can change cellular factors involved with neural excitability and contribute
to the worsening of epileptic seizures. Gestational and perinatal exposure to PM, s can cause
neuroinflammation and changes in neurotransmission in experimental models. The objective of the study is to
verify if the exposure of rats to PM; s during the perinatal period could represent a risk factor predisposing
them to epileptic seizures in adulthood.

Method: Male rats were exposed to a polluted air chamber (M-POL) once a day, for 30 days since their 7th day
of life, in order to inhale PM, s (*600 pug/m?3). Male rats exposed to the filtered air chamber (M-FA), constituted
the control group. Following the exposition, the animals were submitted to the kindling protocol with
pentylenetetrazole (PTZ) for the induction of epileptic seizures. Right after the end of the seizures, the animals
were euthanized, and their hippocampi were used for the analysis of pro-inflammatory (IL-13, IL-6, TNFa),
inhibitory neurotransmission (GABA- B, GAD67, Parvalbumin) and excitatory (mGIluR2/3, GIuR5-7, NMDA1,
NMDA2B) markers by ELISA and Western-blot. Student’s t test was used for comparisons between groups
using the SPSS software version 20.0, and the significance level was p<0.05.

Results: The M-POL group presented more severe seizures with lower doses of PTZ compared to the M-AF
group which indicates neuronal hyperexcitability induced by PM, s. Hippocampal analysis showed a significant
increase (p<0.003) in the concentration of all pro-inflammatory cytokines studied, an increase in the level of
GIuR5-7 (p<0.001), and a reduction in GABA-B and parvalbumin levels (p<0.01) in the M-POL group compared
to the M-AF group. There was no significant difference in the level of GAD67 or in the other glutamatergic
receptors between groups.

Conclusion: Perinatal exposure to PM, s induces neuronal hyperexcitability, which may be related to an
increase in pro-inflammatory cytokines, and an imbalance between excitatory and inhibitory
neurotransmission.

Circulating microRNA Profiles distinguish epilepsy from seizure mimics in a hospital emergency
department setting

C Behan'?3, E Langa?, M Neville*, A Scanlon®, A Gough3, R Stanila3, Y Yan®, R Briggs®, M Veno®, D Henshall?7, C
Doherty23 Trinity College, School of Medicine, Dublin 2, Ireland, 2FutureNeuro SFI Research Centre for
Chronic and Rare Disease, RCSI, Dublin 2, Ireland, 3St. James's Hospital, Neurology Department, Dublin 8,
Ireland, #St. James's Hospital, Biochemistry Department, Dublin 8, Ireland, *Omiics ApS, Aarhus N, Denmark, St
James's Hospital, Falls and Syncope Unit, Dublin 8, Ireland, 7RSCI, Physiology Department, Dublin 2, Ireland

Purpose:

Emergency departments represent challenging settings where epilepsy and non-epilepsy patients may present
with a seizure or a seizure mimic. Simple and rapid tests to distinguish these groups would enable prompt
decision-making and allocation of resources. This study was designed to explore whether differences in
circulating small noncoding RNAs called microRNAs can distinguish between epilepsy mimics such as syncope,
psychogenic-non-epileptic seizures, and alcohol withdrawal seizures.

Method: The focus of this study was to obtain a study cohort from a real-world setting. Patients presenting to
an acute hospital with a history of seizure or collapse and referred to the neurology and falls and syncope unit
were invited to participate. An early and late serum sample was collected; the timing of these varied as
patients presented to the hospital at different intervals. Patients were categorised into five clinical groups,
epileptic seizure, syncope, psychogenic non-epileptic seizure, alcohol withdrawal seizure and first seizure. A
discovery phase analysing small RNA via sequencing was conducted on 20 seizure samples versus 20 seizure
mimics.

Results: Preliminary results of the discovery phase show a down-regulation of a large number of miRNAs in
seizure vs seizure mimics. A large proportion of these downregulated miRNAs are from a miRNA cluster on
chromosome 14 that includes miRNA134, a brain-enriched miRNA shown to be a potential therapeutic target
for seizure control.

Conclusion: The central hypothesis to be tested is that blood samples contain unique molecular patterns that
change after a seizure. The present study indicates blood analysis of microRNAs could assist with clinical
decision-making in an emergency department setting at the earliest stage of the patient journey (i.e., upon
first presentation of a seizure).



Mutated neurons in mouse model of focal cortical dysplasia display different firing profile than
healthy pyramidal cells

MT Nguyenova?, N Prochazkova?, M Rehorova?, S Kylarova?, P Jiruska®, O Novak! 'Second Faculty of Medicine,
Charles University, Department of Physiology, Prague, Czech Republic

Purpose: Focal Cortical Dysplasia (FCD) is a localized malformation of cerebral cortex, which is often associated
with pharmacoresistant epilepsy. FCD is characterized by abnormal proliferation, differentiation, and
migration of neurons during cortical development. Although FCD is being intensively studied, the mechanisms
of cellular activity, which are responsible for epileptogenicity of FCD still remain mostly unknown. In this work,
we aim to characterize activity and role of cellular subtypes in FCD-related epilepsy with advanced
optophysiological method of voltage imaging.

Method: FCD was induced through in utero electroporation of cDNA carrying mTOR gene with p. Leu2427Pro
mutation. Animals with FCD lesion underwent implantation of cranial window along with local injections of
adeno-associated virus carrying genetically encoded voltage indicator VoltronST. In vivo recordings were
performed five weeks after surgery with one-photon microscopy at 1kHz frame rate. Action potentials were
extracted from averaged pixel brightness from manually labelled regions.

Results: We analyzed signals from 18 pyramidal cells in four control animals and signals from 24 mutated
neurons from three animals with FCD. We have observed significantly lower spontaneous firing rate in
mutated neurons (0.65+0.12 Hz; 1.84+0.54 Hz; SEM; P<0.05). On the other hand, we have observed higher
occurrence of bursts as well as significantly higher intra-burst frequency in mutated neurons compared to
control neurons (169.4+6.1 Hz; 113.2+6.3; SEM; P<0.005).

Conclusion: We have demonstrated that voltage imaging is a very effective method of studying physiological
and pathological processes in vivo. Our pilot data show that mutated neurons in FCD lesion tend to generate
spontaneous activity with characteristics of an epileptic neuron.

Acknowledgements: This work was supported by grants from AZV CR, Ministry of Health, Czech Republic
(NU21-08-00533, NU21-04-00601), Czech Science Foundation GACR (20-25298S, 21-17564S), Charles
University Grant Agency (GA UK 254122), and Charles University Primus Research Programme
(PRIMUS/21/MED/005).

Clinical Neurophysiology 15:30 -
16:30
Monday, 4 September Liffey Hall 2

Generalized spike-waves in idiopathic generalized epilepsies: does their frequency matter?

A Asadipooya®?, M Farazdaghi® 'Shiraz University of Medical Sciences, Shiraz, Iran, Islamic Republic of,
2Thomas Jefferson University, Philadelphia, United States

Purpose: To investigate whether the frequency of generalized spike-waves (GSWs) is associated with
syndrome diagnosis and treatment response in patients with idiopathic generalized epilepsy (IGE).

Method: This was a retrospective study of a prospectively developed database. All patients with a diagnosis of
IGE were studied at the epilepsy center at Shiraz University of Medical Sciences, Shiraz, Iran, from 2008 until
2022. Patients were diagnosed according to their electro-clinical characteristics.

Results: Five hundred and eighty-three patients with IGE were investigated. Two hundred and ninety-two
patients (50.1%) had juvenile myoclonic epilepsy (JME), 118 people (20.2%) had juvenile absence epilepsy
(JAE), 98 individuals (16.8%) had generalized tonic clonic seizures alone (GTCA), and 75 patients (12.9%) had
childhood absence epilepsy (CAE). Presence of GSW had a significant association with the syndromic diagnosis
of the patients (p = 0.002). Frequency of GSW did not have a significant association with the syndromic
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diagnosis of the patients (p = 0.179). Furthermore, presence and frequency of GSW did not have a significant
association with the seizure outcome of the patients (p = 0.416 and p = 0.574 respectively).

Conclusion: Generalized spike-wave discharges are important assets in the diagnosis of IGEs. However, their
frequency has no practical implication in the syndrome diagnosis or seizure outcome in patients with IGE.

Propagating source reconstructions from stereo-EEG identify new surgical targets in patients with
inconclusive initial evaluation or failed surgery

B Thio?, S Sinha%3, W Grill* 1Duke University, Biomedical Engineering, Durham, United States, 2University of
Pennsylvania, Neurology, Philadelphia, United States, 3Duke University, Neurology, Durham, United States

Purpose: To determine the utility of stereo-EEG propagating source reconstruction in providing clinicians with
novel useful information to delineate the epileptogenic zone.

Method: We developed a propagating source reconstruction algorithm called Temporally Dependent Iterative
Expansion (TEDIE) that reconstructs propagating neural sources. TEDIE iteratively optimizes the number,
location, and size of neural sources to minimize the differences between the reconstructed and recorded
stereo-EEG signals and uses temporal information to refine the source reconstruction. The output of TEDIE is a
movie of epileptiform activity projected onto patient-specific brain anatomy. We used TEDIE to reconstruct 62
seizures and 120 interictal spikes in 12 patients with a variety of seizure types and outcomes (5 seizure free).
We compared spike and seizure reconstructions within patients by calculating the distances between the
center of masses (dCOM, ptsem) of each reconstruction and found a distance threshold that maximized the
surgical outcome prediction accuracy.

Results: TEDIE consistently identified interictal spikes and seizure onsets in the same cortical locations
(dCOM=6.8£2.4mm) for Engle % patients but not for Engel 4 or no intervention patients (dCOM=32+10mm)
(accuracy=91%, threshold=2cm). Additionally, TEDIE identified new surgical targets for 2 patients who were
not seizure free following initial evaluation or treatment. One patient was implanted with a right parieto-
occipital RNS, but TEDIE reconstructions localized all seizure onsets and spikes to the right anterior temporal
lobe. The seizures then propagated from the right temporal lobe to the right parieto-occipital lobe explaining
the clinical diagnosis. The other patient had bilateral diffuse onset seizures and did not receive therapy. TEDIE
reconstructions localized spikes (9/10) and seizures (6/8) to the left cingulate cortex, which likely has bilateral
connections.

Conclusion: The dynamic and reproducible source reconstructions from TEDIE can be used as a metric to
predict surgical outcomes and provide novel information to identify surgical targets that otherwise may be
missed.

Home recording of electrographic typical absence seizures with the Sensor Dot: performance and
patient feedback

L Swinnen?, C Chatzichristos?, M Bhagubai?, V Broux3, N Zabler?, M Diimpelmann®, A Schulze-Bonhage?*, M De
Vos?®, W Van Paesschen®® KU Leuven, Department of Neurosciences, Leuven, Belgium, 2KU Leuven,
Department of Electrical Engineering (ESAT), Leuven, Belgium, 3University Hospital Leuven, Department of
Neurology, Leuven, Belgium, *“Medical Center — University of Freiburg, Epilepsy Center, Freiburg, Germany, °KU
Leuven, Department of Development and Regeneration, Leuven, Belgium

Purpose: Home monitoring of absence seizures could improve clinical care by replacing the often-inaccurate

seizure diary with objective seizure counts. We investigated the use and performance of the EEG-based Sensor
Dot (SD; Byteflies) wearable in persons with absence epilepsy, at their home.
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Method: Thirteen participants (median age = 22y; 11 female) with refractory absence epilepsy were enrolled
in the university hospitals of Leuven and Freiburg. Participants received the SD kit at home and had to attach
the behind-the-ear electrodes to form two unilateral EEG channels. Ground truth annotations (spike-and-wave
discharges of > 3s) were created based on a thorough visual review of the full SD recording. Potential absences
were flagged by two versions of the automated seizure detection algorithm employing (i) only EEG, and (ii) a
multimodal case (EEG, accelerometer, and gyroscope, with the two latter modalities to discard motion
artifacts). Two readers (W.V.P. and L.S.) reviewed the algorithm-labelled segments and annotated true positive
detections. Sensitivity, precision, and F1-score were calculated. Patients had to keep a seizure diary and
complete questionnaires about their experiences.

Results: Total recording time was 394h 42 min. Overall, 234 electrographic absence seizures were captured in
11 of 13 participants. Review of the algorithm-labelled recordings resulted in a mean sensitivity of 0.85,
precision of 0.93, and F1-score of 0.89. The use of the multimodal algorithm resulted in similar detection
performance and shorter review time (1min 22s vs. 2min 6s), due to fewer false positive labels. All participants
failed to correctly self-report any seizure. Participants reported that the device was comfortable and would be
willing to wear it on demand of their neurologist.

Conclusion: The SD improves seizure documentation at home, compared to patient self-reporting. The
benefits are the short review time through the combination with a machine-learning algorithm and the
patients’ device acceptance thanks to the user-friendliness and comfort.

Permutation entropy derived parameters to estimate the epileptogenic zone network

I-F Bratu'?, ] Makhalova®?3, E Garnier?, S Medina?, A Jegou?, T Madec!, C-G Benar?, F Bartolomei? Hopital de
la Timone, Clinical Neurophysiology, Marseille, France, 2Aix-Marseille University, INSERM, Marseille, France,
3Aix-Marseille University, CRMBM, Marseille, France

Purpose: Permutation entropy (PE) is a simple and robust to observational noise tool that estimates the
complexity of a dynamic system by capturing the order relations between the values of a time series and
extracting a probability distribution of the ordinal patterns. In the following study we analysed the ictal and
peri-ictal stereo-electroencephalography (SEEG) signal with emphasis on the post-ictal state using PE. We
aimed to find PE derived parameters (PEDPs) useful in identifying the (EZN) regions in comparison with clinical
analysis combined with the El (Epileptogenicity Index) and cEl (Connectivity-Epileptogenicity Index) methods.
Method: PE was performed on the SEEG recordings of a retrospective cohort of 86 patients with drug-resistant
epilepsy who had undergone presurgical assessment, surgical management, and subsequent follow-up at La
Timone Hospital (2008-2020). PE analysis of 203 spontaneous seizures was done using AnyWave
(https://meg.univ-amu.fr/wiki/AnyWave). Entropy was studied at contact and anatomical-functional Virtual-
Epileptic-Patient atlas region levels (https://ins-amu.fr/vep-atlas).

Results: The ratio between the maximum entropy reached post-ictally and the minimum entropy reached
ictally emerged as the best PEDP in identifying the EZN at contact-channel level with an AUC (Area-Under-the-
Curve) (0.72) and F1 score (0.4). The same was true at region level (AUC 0.78 and F1 score 0.46). PEDP
surpassed the El or cEl method in half of the patients with slow or mixed seizure-onset pattern. In this group,
the proportion of patients in which the AUC of PEDP was higher than that of El or cEl reached 46%,
respectively 50% at channel and at region level. PEDP performed better than El or cEl in terms of F1 scores in
33%, respectively 42% of the patients at channel and region level.

Conclusion: Epilepsy surgery outcome might be improved by finding other biomarkers to help delineate the
epileptogenic zone network. Permutation entropy derived parameters seem to surpass the existing SEEG
guantification methods in selected patients.

Impact of ambulatory EEG on the assessment of epileptic patients in resource-limited Latin-
American populations

FJ Taveras Almonte?, ] Montes Brown?, A Guerrero Aranda3, G Sandoval Sanchez! 'Corazones Unidos, Santo
Domingo, Dominican Republic, 2University of Sonora. Sonora. México, Sonora, Mexico, 3University of
Guadalajara. Guadalajara. México, Guadalajara, Mexico
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Purpose: Inpatient long-term video-electroencephalography (VEEG) monitoring has become the gold standard
in the evaluation of patients with seizures and various paroxysmal behaviours or events. However, the
availability of this technique in resource-limited countries is very low. Ambulatory electroencephalography
(AEEG) monitoring allows prolonged recordings in patients” homes. Hence, AEEG is gaining popularity as a
cost-effective alternative to inpatient VEEG. Here, we aim to describe the impact of AEEG on the assessment of
patients in two independent resource-limited Latin-American populations.

Method: We report 60 cases of confirmed/suspected epilepsy coming from two different non-urban
populations in two Latin-American countries (Mexico and Dominican Republic) in which AEEG was performed.
All cases are presented with main clinical features, indications for AEEG, duration of the study, results, and
impact on clinical decision-making. We also analyze the utility of the study in these cases and compare it to
other EEG modalities that could potentially have been used.

Results: Sixty-two percent of patients had a diagnosis of epilepsy before using AEEG and the rest had
suspected epilepsy. The main indications for AEEG were: (i) to capture neglected seizures, (ii) to assess
treatment efficacy, and (iii) to rule out psychogenic non-epileptic seizures (PNES). Twenty-five 12 hrs and
twenty-five 24 hrs studies were performed. AEEG was negative in 25% of patients, but in eight of them, it
served for confirming PNES. In seven patients the treatment remained unchanged after AEEG.

Conclusion: All of these patients had criteria for inpatient VEEG monitoring, but none had the chance for
economic reasons. In our series, 87% of patients benefited from AEEG. Without this study, they would have
remained without the necessary treatment modifications. Even with some disadvantages, AEEG is a great
alternative, mainly for resource-limited regions, but unfortunately, it is still underused.

Drug Therapy 1 15:30 - 16:30
Sunday, 3 September Liffey B

Perampanel for treatment of focal and generalised epilepsy in everyday clinical practice: evidence
from PERMIT 2

E Trinka®, RT Wechsler?, W D’Souza®, T Wu?, | Najm?®, LY Ngo®, R McMurray’, V Villanueva® Christian-Doppler
University Hospital, Paracelsus Medical University, Salzburg, Austria, 2ldaho Comprehensive Epilepsy Center,
Boise, United States, 3St Vincent’s Hospital Melbourne, The University of Melbourne, Melbourne, Australia,
4Chang Gung Memorial Hospital and Chang Gung University College of Medicine, Taoyuan, Taiwan, >Cleveland
Clinic, Cleveland, United States, ®Eisai Inc, Nutley, United States, ’Eisai Europe Ltd, Hatfield, United Kingdom,
8Hospital Universitario y Politécnico La Fe, Valencia, Spain

Purpose: To assess the real-world effectiveness and safety/tolerability of perampanel (PER) in patients with
focal and generalised epilepsy treated in everyday clinical practice.

Method: A pooled analysis was conducted of data from PERMIT, a pooled analysis of 44 PER clinical practice
studies worldwide, and PROVE, a Phase IV study of PER when used during routine clinical care at US centres
(PERMIT 2). Retention was assessed after 3, 6 and 12 months. Effectiveness was assessed by seizure type at
the last visit (last observation carried forward). In patients with focal and/or generalised seizures, effectiveness
assessments included 50% responder rate (250% seizure frequency reduction) and seizure freedom rate (no
seizures since at least the prior visit); in those with status epilepticus, effectiveness was assessed as responder
rate (seizures under control). Safety/tolerability was assessed by evaluating adverse events (AEs) and AEs
leading to discontinuation.

Results: Full Analysis Set included 6822 patients (51.1% female; mean age, 36.9 years; mean epilepsy duration,
21.4 years). Baseline seizure types were focal only (79.2%), generalised only (15.8%), focal and generalised
(3.8%) and status epilepticus (1.2%). Retention, effectiveness, and safety/tolerability were assessed for 6443,
4648 and 6233 patients, respectively. At 3, 6 and 12 months, retention rates were 88.0%, 77.6% and 61.4%,
respectively. At last visit, responder and seizure freedom rates were, respectively, 46.6% and 16.7% for focal
seizures, and 71.5% and 48.8% for generalised seizures; 52.7% of patients with status epilepticus responded to
treatment. AEs were reported for 49.2% patients (most commonly: dizziness/vertigo [13.4%], somnolence
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[8.8%)], irritability [7.4%]) and 18.3% patients discontinued due to AEs. Psychiatric AEs were reported for 21.5%
patients and 10.8% of those with psychiatric AEs discontinued.

Conclusion: PER was effective and generally well tolerated when used in a large cohort of patients with focal
and generalised epilepsy in everyday clinical practice.

Supported by Eisai.

A randomized, double-blind, placebo-controlled, phase 3 study to evaluate the safety and efficacy
of XEN1101 as an adjunctive therapy in the treatment of primary generalized tonic-clonic seizures

A Gil-Nagel Rein!, D Vossler?, E Ben-Menachem?, WC LaFrance Jr%, C Harden®, ] Qian®, GN Beatch®, C Kenney®
'Hospital Ruber Internacional, Madrid, Spain, 2University of Washington, Seattle and UW Medicine/Valley
Medical Center, Renton, United States, 3Institute of Neuroscience and Physiology, University of Gothenburg,
Gothenburg, Sweden, “Rhode Island Hospital, Brown University, and VA Providence Health Care System,
Providence, United States, °Xenon Pharmaceuticals Inc., Burnaby, Canada

Purpose: The rationale and design of X-ACKT, a phase 3 placebo-controlled study of XEN1101 as adjunctive
therapy for treatment of primary generalized tonic-clonic seizures (PGTCS) will be presented. XEN1101 is a
novel, potent, selective KCNQ2/3 K,7.2/7.3 potassium channel opener that shows broad-spectrum seizure
suppression in preclinical models. In patients with epilepsy and photosensitivity, ICA-105665, a K,7 potassium
channel opener no longer in development, suppressed paroxysmal EEG activity (Epilepsia. 2013; 54:1437-
1443). These data support the broad-spectrum antiseizure potential of XEN1101 and provide the rationale for
a PGTCS trial.

Method: X-ACKT is a phase 3, multicenter, randomized, double-blind, placebo-controlled study to evaluate the
pharmacokinetics, safety, and efficacy of XEN1101 in the fed state in adults aged >18 years with a seizure
frequency of 23 PGTCS over 8 weeks at baseline, taking 1-3 antiseizure medications (ASMs), and failed >2
ASMs. Approximately 160 participants will be randomized 1:1 (25 mg:placebo once daily with food) to a 12-
week double-blind period (DBP) following up to a 9.5-week baseline period to assess seizure frequency.
Patients completing the DBP may be eligible for an open-label extension trial under a separate protocol.
Results: The primary efficacy endpoint is median percentage change in monthly PGTCS frequency from
baseline vs placebo through the DBP. Key secondary outcomes are the proportion of patients experiencing
>50% reduction in monthly PGTCS frequency from baseline, proportion experiencing seizure freedom, and
proportion with Patient Global Impression of Change scores of “at least much improved” at week 12. Safety
will be evaluated by severity and frequency of treatment-emergent adverse events (AEs) and serious AEs;
changes in clinical laboratory findings; physical, neurologic, and ophthalmologic examinations;
electrocardiograms; vital signs; and urinary symptoms.

Conclusion: X-ACKT will provide insight into the safety, tolerability, and efficacy of XEN1101 as adjunctive
therapy for treatment of PGTCS and is designed to support registration of XEN1101 for PGTCS treatment.

Faster time to treatment of seizure clusters with Diazepam nasal spray is associated with faster
cessation of clusters: a post hoc analysis

SN Misra?, R Jarrar?, JM Stern3, DA Becker?®, AL Rabinowicz!, E Carrazana® Neurelis, Inc., San Diego, United
States, 2Phoenix Children’s Hospital, Phoenix, United States, 3Geffen School of Medicine, University of
California Los Angeles, Los Angeles, United States, *Case Western Reserve University School of Medicine,
Cleveland, United States, *John A. Burns School of Medicine, University of Hawaii, Honolulu, United States
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Purpose: Diazepam nasal spray (Valtoco®) is approved for acute treatment of seizure clusters in patients with
epilepsy age 26 years. While early intervention for status epilepticus is considered beneficial, the impact of
timing of benzodiazepine rescue treatment for seizure clusters remains unknown. This post hoc analysis
investigated the temporal patterns of seizure clusters treated with diazepam nasal spray rescue therapy.
Method: Seizure timing data were collected during a phase 3, long-term, open-label, repeat-dose safety study
of diazepam nasal spray in patients aged 6—65 years with epilepsy and frequent seizure clusters; safety was
similar to diazepam rectal gel; the few observations of nasal irritation (17/781) were transient. To characterize
temporal patterns, seizure cluster data were analyzed based on timing of treatment administration after
seizure start: 0-5, 5-15, and >15 minutes. Data preparation included exclusion of observations with seizure
duration >24 hours, negative duration, and invalid dose date/time values. Medians were calculated.

Results: Among 175 enrolled patients, 163 received 21 dose of diazepam nasal spray. From 4466 observations,
3225 were included in this analysis. Median time from seizure start to administration of diazepam nasal spray;
from dosing to seizure cessation; and total seizure duration were 1, 2, and 4 minutes, respectively, in the 0-5-
minute group. In the 5-15-minute group, median times were 6, 7, and 15 minutes, respectively. For the >15-
minute group, median times were, 35, 15, and 70 minutes, respectively.

Conclusion: In patients treated with diazepam nasal spray, shorter time from seizure cluster start to treatment
with diazepam nasal spray was associated with shorter time to seizure cluster cessation and overall shorter
seizure duration in this post-hoc analysis. This reinforces the value of prompt recognition and treatment
intervention, which may help minimize risk of injury and additional healthcare utilization.

12-month effectiveness and tolerability of brivaracetam in patients with epilepsy stratified by
etiology at baseline in the real-world: subgroup data from the international EXPERIENCE pooled
analysis

A Strzelczyk!, W D'Souza?, E Faught?, P Klein?, M Reuber®, F Rosenow?, J Salas-Puig®, V Soto Insuga’, BJ
Steinhoff®, JP Szaflarski®, H Besson!?, D Bourikas!?, T Daniels'?, F Floricel'?, D Friesen?, C Laloyaux®®, V
Sendersky?®, V Villanueva®® Epilepsy Center Frankfurt Rhine-Main, Frankfurt, Germany, 2The University of
Melbourne, Melbourne, Australia, 3Emory Epilepsy Center, Atlanta, United States, *Mid-Atlantic Epilepsy and
Sleep Center, Bethesda, United States, *The University of Sheffield, Sheffield, United Kingdom, ®Universitari
Vall d'Hebron, Barcelona, Spain, Hospital Universitario Infantil Nino Jesus, Madrid, Spain, 8University of
Freiburg, Freiburg, Germany, °UAB Epilepsy Center, Birmingham, United States, 2°UCB Pharma, Breda,
Netherlands, 1'UCB Pharma, Alimos, Greece, *2UCB Pharma, Morrisville, United States, 13UCB Pharma,
Monheim am Rhein, Germany, *UCB Pharma, Slough, United Kingdom, **UCB Pharma, Brussels, Belgium,

8 Hospital Universitario y Politecnico La Fe, Valencia, Spain

Purpose: Assess effectiveness and tolerability of brivaracetam (BRV) in adults with epilepsy, by etiology at
baseline (patients with/without brain tumor-related epilepsy [BTRE], with/without post-stroke epilepsy [PSE],
and with/without traumatic brain injury-related epilepsy [TBIE]).

Method: Subgroup analysis of EXPERIENCE/EPD332, a pooled analysis of patient-level data from patients with
epilepsy initiating BRV in clinical practice. 250% seizure reduction from baseline, seizure freedom (SF; no
seizures within 3 months prior to timepoint), continuous SF (CSF; no seizures after baseline), and treatment-
emergent adverse events (TEAEs) since prior visit were assessed at 12 months. Patients with missing data after
BRYV discontinuation were considered non-responders and not seizure free.

Results: Analyses included 1448 patients (with/without BTRE, n=68/1380; with/without PSE, n=51/1397,;
with/without TBIE, n=49/1399 [multiple etiologies could be recorded])

Patients with/without BTRE had a median epilepsy duration of 12.0/17.8 years (n=68/1340), and a median
seizure frequency of 5.3/4.0 seizures/28 days (n=68/1317) at index. At 12 months, 250% seizure reduction was
34.1%/37.0% (n=41/781), SF was 18.2%/15.8% (n=44/879), CSF was 11.4%/12.9% (n=44/879), and TEAEs were
12.5%/8.0% (n=48/1045). Overall, 39.7%/33.5% patients with/without BTRE (n=68/1375) discontinued BRV.
Patients with/without PSE had a median epilepsy duration of 23.5/17.0 years (n=50/1358), and a median
seizure frequency of 1.0/4.0 seizures/28 days (n=49/1336) at index. At 12 months, 250% seizure reduction was
41.7%/36.7% (n=24/798), SF was 35.3%/15.2% (n=34/889), CSF was 29.4%/12.1% (n=34/889), and TEAEs were
16.7%/7.9% (n=36/1057). Overall, 33.3%/33.8% patients with/without PSE (n=51/1392) discontinued BRV.
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Patients with/without TBIE had a median epilepsy duration of 18.0/17.0 years (n=49/1359), and a median
seizure frequency of 2.5/4.0 seizures/28 days (n=49/1336) at index. At 12 months, 250% seizure reduction was
50.0%/36.4% (n=28/794), SF was 17.2%/15.9% (n=29/894), CSF was 13.8%/12.8% (n=29/894), and TEAEs were
3.0%/8.4% (n=33/1060). Overall, 27.1%/34.1% patients with/without TBIE (n=48/1395) discontinued BRV.
Conclusion: BRV showed effectiveness and tolerability in patients with PSE, BTRE, and TBIE.

Funding: UCB Pharma-sponsored

Design of two parallel randomized, double-blind, placebo-controlled phase 3 studies to evaluate
the safety and efficacy of XEN1101 as adjunctive therapy in the treatment of focal onset epilepsy

E Peruccal, ] French?, E Ben-Menachem?, D Gloss*, WC LaFrance Jr®, P Ryvlin®, M Sazgar’, M Toledo®, T
Tomson®, E Trinka®®, V Villanueva®?, R Wechsler!?, C Harden?3, J Qian'3, C Luzon-Rosenblut®3, C Kenney!3, GN
Beatch®® IMonash University, Melbourne, Victoria, Australia and Austin Health, University of Melbourne,
Heidelberg, Australia, 2New York University Grossman School of Medicine and NYU Langone Health, New York,
United States, 3Institute of Neuroscience and Physiology, University of Gothenburg, Gothenburg, Sweden,
4Charleston Area Medical Center, Charleston, United States, >Rhode Island Hospital, Brown University, and VA
Providence Health Care System, Providence, United States, ®Lausanne University Hospital and University of
Lausanne, Lausanne, Switzerland, University of California Irvine Health, Comprehensive Epilepsy Program,
Irvine, United States, 8Hospital Universitari Vall d'Hebron, Barcelona, Spain, °Karolinska Institute, Stockholm,
Sweden, Christian Doppler Klinik, Paracelsus Medical University, Salzburg, Austria, Center for Cognitive
Neuroscience, Salzburg, Austria UMIT — University for Health Sciences, Medical Informatics and Technology,
Hall in Tirol, Austria, 'Refractory Epilepsy Unit, Hospital Universitario Y Politécnico La Fe, Valencia, Spain,
121ldaho Comprehensive Epilepsy Center, Boise, United States, 1*Xenon Pharmaceuticals Inc., Burnaby, Canada

Purpose: The design of 2 parallel phase 3 studies to evaluate the safety and efficacy of XEN1101 as an
adjunctive therapy for treatment of focal onset seizures (FOS) is presented. XEN1101 is a novel, potent,
selective, KCNQ2/3 (K,7.2/7.3) potassium channel opener that has shown statistically significant seizure
frequency reduction in a randomized, double-blind, placebo-controlled, phase 2b study (X-TOLE) in adults with
>4 FOS per month.

Method: X-TOLE2 and X-TOLE3 are identical phase 3, multicenter, randomized, double-blind, placebo-
controlled studies to evaluate the clinical pharmacokinetics, safety, and efficacy of XEN1101 in adults with FOS
aged >18 years taking 1-3 antiseizure medications (ASMs), and failed 22 ASMs. Each study will randomize
approximately 360 patients 1:1:1 (25 mg:15 mg:placebo once daily with food) to a 12-week double-blind
treatment period (DBP) without titration following up to a 9.5-week baseline to assess seizure frequency.
Patients completing the DBP may be eligible for an open-label extension trial under a separate protocol.
Results: The primary efficacy endpoint is the median percentage change (MPC) in monthly FOS frequency from
baseline through DBP of XEN1101 vs placebo. Key secondary endpoints include the proportion of patients
experiencing 250% reduction in monthly FOS frequency from baseline for XEN1101 vs placebo, week 1 MPC to
assess the rapidity of seizure reduction, and the proportion with Patient Global Impression of Change scores of
“at least much improved” at week 12. Safety and tolerability endpoints include severity and frequency of
treatment-emergent adverse events (AEs) and serious AEs; clinically significant changes in clinical laboratory
findings; physical, neurologic and ophthalmologic examinations; electrocardiograms; vital signs; and urinary
symptoms.

Conclusion: X-TOLE2 and X-TOLE3 will provide insight into the safety, tolerability, and efficacy of XEN1101.
These studies are designed to further evaluate the therapeutic potential of XEN1101 and support registration
of XEN1101 as a novel ASM for the treatment of adults with FOS.
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What do 90-99% responder rates mean in patients treated with cenobamate: results from the
open label extension (OLE) of study C017?

IM Serratosa?, A Gil-Nagel?, M Toledo®, K Thangavelu*, E Alvarez-Baron®, V Villanueva® Fundacién Jiménez
Diaz, Epilepsy Unit, Department of Neurology, Madrid, Spain, 2Hospital Ruber Internacional, Department of
Neurology, Madrid, Spain, 3Vall d'Hebron University Hospital, Epilepsy Unit, Department of Neurology,
Barcelona, Spain, *MeDaStats LLC, Tampa, United States, >Angelini Pharma Spain, Viladecans, Barcelona, Spain,
SHospital Universitari i Politécnic La Fe, Refractory Epilepsy Unit, Neurology Service, Valencia, Spain

Purpose: Cenobamate is an antiseizure medication (ASM) approved in Europe as adjunctive therapy for adults
with inadequately controlled focal seizures. Maintained seizure freedom is the goal of epilepsy treatment,
however, it is not always possible to achieve. Here we analyze the long-term 90-99% responder population
during the whole C017 OLE study.

Method: Adults with focal seizures despite treatment with 1-3 concomitant ASMs completed the double-blind
treatment and entered the CO17 OLE study. A Post-hoc analysis was performed in patients who achieved
responder rates 290% but did not achieve seizure freedom to quantify seizure-free days during the whole OLE.
Results: 17% (60/354) of participants achieved 90-99% responder rates during the length of their participation
in the OLE study (median 291.3 weeks). 90-99% responders had a median duration of epilepsy of 24 years
compared to 23 years for the mITT (modified Intention to treat) population. Baseline seizure frequency was
8.75 for 90-99% responders vs 9.5 for mITT. The proportion of days with seizures during the baseline period
was similar in both populations: 43.3% (27/60) of the 90-99% responders were seizure free for 99% of the days
and more than 90% (55/60) were seizure free for at least 95% of the days. 90-99% responders had one seizure
1.9% of the days, two seizures 0.2% of the days, and >2 seizures less than 0.05% of the days.

Conclusion: In this study, the majority of patients (90%, 55/60) were seizure free 95% of the days or more. The
percentage of patients achieving 90-99% seizure reduction in an OLE study of cenobamate is high and
significant. This outcome measure may be used in other ASM studies.

Efficacy and safety of vitamin D supplementation on seizure control in drug resistant epilepsy and
its correlation with vitamin D receptor expression: a randomized controlled trial

SS Pattnaik?, SC Sarangil, M Tripathi?, S Singh®, A Singh3, R Goswami* All India Institute of Medical Sciences,
Pharmacology, New Delhi, India, 2All India Institute of Medical Sciences, Neurology, New Delhi, India, 3All India
Institute of Medical Sciences, Biochemistry, New Delhi, India, *All India Institute of Medical Sciences,
Endocrinology, Metabolism and Diabetes, New Delhi, India

Purpose: This study investigated effect of vitamin-D supplementation on seizure control, quality of life and
modaulation of vitamin-D receptor (VDR) expression as compared to placebo in persons with drug-resistant
epilepsy (DRE).

Method: This double-blind placebo-controlled trial (CTRI registration no: CTRI/2020/12/029862) randomized
adult DRE subjects with serum vitamin-D3 <30 ng/ml into Vit-D group and matching placebo groups. Vit-D
group received vitamin-D3 orally 60,000 |U once weekly for 3 months, followed by once monthly for 3 months
along with ongoing anti-seizure medications (ASM). Along with safety parameters, for efficacy, changes in
seizure frequency, drug-responder rate (50% reduction in seizure frequency), serum vitamin-D3, PTH, calcium,
VDR and glial cell line-derived neurotrophic factor (GDNF) mRNA expression, quality of life, psychiatric and
behavioural adverse effects (PBAEs) were assessed.

Results: Out of enrolled 200 subjects, 15 were lost to follow-up. After 6-months, serum vitamin-D3 level
increased significantly in Vit-D group (n=92) compared to placebo (n=93) (p<0.001). Similarly, median
percentage reduction in seizure frequency from baseline was significantly higher in Vit-D group as compared to
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placebo (38.89% vs. 19.64%, p<0.001). The responder rate was significantly higher in Vit-D group as compared
to placebo (39.13% vs. 19.35%, p=0.03). Though not significant for GDNF, VDR mRNA expression was
significantly higher in Vit-D group compared to placebo at 6 months (p=0.033). Quality of life significantly
improved in Vit-D group as compared to baseline (p<0.001). There was no significant change in PBAEs among
Vit-D and placebo except reduction in anxiety in Vit-D group (p=0.001). Safety analysis revealed no significant
difference among the two groups.

Conclusion: Vitamin D supplementation with ASMs resulted in better seizure control with favorable safety
profile in persons with DRE. These potential benefits may be because of VDR expression modulation.

Gabapentin use during pregnancy and adverse neonatal birth outcomes: a population-based
cohort study

A Lavu?, P Peymani?, S Alessi-Severinil, C Ruth?, J Falk®, K Kowalec?, C Leong?, S Derksen®, M C Ng?, J Delaney?, S
Eltonsy! 'University of Manitoba, Winnipeg, Canada, *University of Manitoba, Max Rady College of Medicine,
Winnipeg, Canada, 3University of Manitoba, College of Pharmacy, Winnipeg, Canada, *University of Manitoba,
Manitoba Centre for Health Policy, Winnipeg, Canada

Purpose: Gabapentin is a new generation antiseizure medication approved for epilepsy treatment. Due to the
perceived safety in pregnancy and efficacy in reducing pain, there has been an increase in the off-label use of
gabapentin use. We aim to study the association between gabapentin treatment during pregnancy and
adverse neonatal outcomes.

Method: We conducted a population-based cohort study among pregnant people in Manitoba, Canada from
1998 to 2019. We examined the association between gabapentin use in-utero and the risk of small for
gestational age (SGA), low birth weight (LBW), preterm birth, NICU admissions, infant length of hospital stays
(LOS)(>3days), infant mortality, neonatal mortality, and neonatal readmissions in all pregnant people,
pregnant people with epilepsy (PPWE) and pregnant people without epilepsy (PPWOE). Multivariate regression
models were adjusted for pain diagnoses, psychiatric disorders, diabetes, socio-economic status, hypertension,
urban/rural, and teratogenic drugs.

Results: Among 832 pregnant people exposed to gabapentin, we found a significant increased risk of LBW
(aOR 1.85,95%Cl 1.47-2.33), preterm birth (aOR 1.60,95%Cl 1.30-1.97), NICU admissions (aOR 2.17,95%Cl 1.79-
2.62), infant LOS (aOR 2.06,95%Cl 1.76-2.41) and a non-significant increase of SGA (aOR 1.10,95%CI 0.87-1.41),
infant mortality (aOR 1.70,95%Cl 0.74-3.89), neonatal mortality (aOR 1.42,95%Cl 0.69-2.91) and neonatal
admissions (aOR 1.03,95%Cl 0.71-1.49) when compared with unexposed pregnant people. Similar trends of
significant increased risk were found among PPWOE and nonsignificant increase in risk was found among
PPWE.

Conclusion: Gabapentin exposure in pregnant people was associated with a significant increased risk of several
adverse birth outcomes in infants. Clinicians should be aware of the benefits and potential risks of prescribing
gabapentin during pregnancy.

Anticonvulsant effects of the natural products magnolol and amorfrutin-2 in the Scn1a*- mouse
model of Dravet syndrome

KL Yip¥%3, LA Sharman®?3, LL Anderson?3, RC Kevin'?3, JC Arnold¥?? ILambert Initiative for Cannabinoid
Therapeutics, The University of Sydney, NSW, Australia, 2Discipline of Pharmacology, School of Pharmacy,
Faculty of Medicine and Health, University of Sydney, NSW, Australia, 3Brain and Mind Centre, The University
of Sydney, NSW, Australia

Purpose: Dravet syndrome is a severe, intractable epileptic encephalopathy associated with early onset febrile
seizures. The discovery and development of the cannabis constituent cannabidiol as an anti-seizure compound
highlights the potential of natural products as a source for novel treatments for drug-resistant epilepsies. We
aimed to study the anticonvulsant potential of magnolol, honokiol, and amorfrutin 2, three natural product
compounds found in herbal medicines, in the Scn1a*- mouse model of Dravet syndrome. Magnolol and
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honokiol affect numerous neurotargets, including cannabinoid receptors. Amorfrutin 2 is structurally related
to the cannabis constituent cannabigerolic acid (CBGA), which displays anti-seizure activity against
hyperthermia-induced seizures in Scnla*” mice.

Method: The compounds were examined against hyperthermia-induced seizures in postnatal day 14-16
Scnla* mice on a F1 12956/SvEvTac and C57BL/6J background strain. Mice received intraperitoneal injections
of vehicle, magnolol, honokiol, or amorfrutin 2 at doses of 10, 30, and 100 mg/kg (n = 14-19 per group). Core
body temperature was measured by a rectal probe. A generalised tonic clonic seizure (GTCS) was induced in
mice by elevating 0.5°C every 2 min until the first GTCS with loss of posture, and body temperature was
recorded.

Results: Magnolol at 100 mg/kg but not 10 or 30 mg/kg significantly increased the body temperature threshold
at which mice had a GTCS compared to vehicle (Mantel-Cox test; p < 0.0001). Amorfrutin 2 also increased the
body temperature thresholds for a GTCS at both 30 and 100 mg/kg but not 10 mg/kg (Mantel-Cox tests; p =
0.011 and p < 0.0001 respectively). Honokiol did not exhibit any anticonvulsant effects at the tested doses.
Conclusion: Magnolol and amorfrutin 2 had anticonvulsant effects against hyperthermia-induced seizures in
the Scnla*" mouse model of Dravet syndrome. These compounds could be further explored as novel anti-
seizure agents in preclinical models of drug-resistant epilepsy.

Poor seizure outcome in patients with genetic generalized epilepsies undergoing a switch from
valproate to other antiseizure medications

B Hackbart?!, V Marques?, LM Guilhoto'?, J Duarte?, JE Peixoto-Santos?, EM Yacubian!, M Guaranha? Unifesp,
Neurology, Sao Paulo, Brazil, 2USP, Hospital Universitario, Sao Paulo, Brazil

Purpose: Sodium valproate (VPA) is superior to other antiseizure medications (ASMs) in seizure control in
genetic generalized epilepsies (GGEs). However, it has issues regarding adverse effects and teratogenesis. We
aimed to compare seizure outcome in adult patients with GGEs in regular use of VPA to those who switched it
for other ASMs.

Method: This was a retrospective and observational study in a GGEs cohort with at least 12 months of follow-
up. GGE patients (n=265) were diagnosed according to ILAE criteria and treated with appropriate ASMs for
their seizure types. Patients were divided into two groups: Standard (those who remained using VPA) and
Switch groups (patients who had it exchanged for other ASMs). We compared the groups regarding overall
seizure control, control of myoclonic, absence, and generalized tonic-clonic seizures (GTCS), VPA dose, and
evaluated the reasons for VPA exchange.

Results: 225 patients were in Standard group and 40 in Switch group. The proportion of women was higher in
the Switch group: 78% vs. 56% (p=0.02). The leading cause of VPA exchange was inefficacy in 23/40 cases
(58%), but in women the main cause were adverse effects while in men, inefficacy. The most common adverse
effects as cause of VPA substitution were weight gain, hair loss, and gastrointestinal intolerability. The Switch
group used higher doses of VPA (1244+405 mg/day vs. 992+505 mg/day, p<0.001). The ASMs most used in
association with VPA were, before the switch, clobazam and, after, lamotrigine. The Switch group had worse
myoclonic and absence seizure control before VPA exchange. After switching, myoclonic and absence seizures
remained poorly controlled, and GTCS control worsened compared to the Standard group.

Conclusion: In this series, VPA switch to another ASM prevailed in patients with poor response to VPA and
resulted in reduced control of GTCS after its substitution compared to those who stayed on VPA.

Epilepsy Surgery 1 15:30 - 16:30
Tuesday, 5 September Auditorium

Are healthy brain regions tonically inhibiting seizure onset zones? The interictal suppression
hypothesis in focal epilepsy
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G Johnson?, D Doss?, V Morgan?, D Paulo?, L Cai?, J Shless?, A Negi!, A Gummadavelli?, H Kang?, S Reddy?, R
Naftel? S Bick?, S Williams Roberson?, B Dawant!, M Wallace?!, D Englot? Vanderbilt University, Nashville,
United States, 2Vanderbilt University Medical Center, Neurosurgery, Nashville, United States

Purpose: People with focal epilepsy are typically not continuously having seizures — why? There is evidence
that seizure onset zones have increased inward interictal connectivity from a widespread brain network.
Accordingly, we sought to test the hypothesis that seizure onset zones are actively suppressed by the rest of
the brain network during interictal states.

Method: We utilized intracranial electrographic resting-state and low-frequency stimulation recordings from
81 individuals undergoing presurgical evaluation for presumed focal epilepsy to evaluate the network
connectivity of seizure onset, early propagation, and non-involved zones. Next, we acquired diffusion imaging
to obtain estimates of white matter connectivity to control for underlying structural effects on functional
connectivity. Finally, we generated a resting-state classification model to assist clinicians in detecting seizure
onset and propagation zones without the need for multiple ictal recordings.

Results: We observed markedly increased inward connectivity and decreased outward connectivity of both
seizure onset and propagation zones using both resting-state (one-way ANOVA, p-value=3.13e-13) and
neurostimulation analyses to evaluate evoked responses (one-way ANOVA, p-value=2.5e-3). Using diffusion
imaging, we observed that seizure onset zones exhibit abnormally enhanced coupling (hypercoupling) of
surrounding regions compared to presumably healthy tissue (two-way repeated measures ANOVA, interaction
p-value=9.76e-21). Utilizing these observations, we classified early propagation and seizure onset zones with
support vector classification models with a held-out testing set accuracy of 92.0+2.2%.

Conclusion: These observations support the hypothesis that seizure onset zones are actively suppressed by a
widespread brain network. Furthermore, this suppression is disproportionate to any observed structural
connectivity alterations. Importantly, these findings have implications for the identification of seizure onset
zones using only interictal electrographic recordings to reduce patient morbidity and augment the presurgical
evaluation. Extended testing of the interictal suppression hypothesis can provide insight into potential new
resective, ablative, and neuromodulation approaches to improve surgical success rates in those suffering from
drug resistant focal epilepsy.

Predictors of seizure freedom/drug freedom after epilepsy surgery in a pediatric series

C Luisi?, L De Palma?, MP Rossaro?, C Pepit, G Carfi-Pavial, L Piscitello?, M Mercier!, MC Rossi Espagnet®, A De
Benedictis*, CE Marras®, F Vigevano!, N Specchio® ‘Bambino Gesu Children's Hospital IRCCS, Clinical and
Experimental Neurology Unit, Rome, Italy, 2Padova University Hospital, Children and Adolescents
Neuropsychiatry Unit, Padova, Italy, 3Bambino Gesu Children's Hospital IRCCS, Neuroradiology Unit, Rome,
Italy, “Bambino Gesu Children's Hospital IRCCS, Neurosurgery Unit, Rome, Italy

Purpose: To evaluate pre-surgical variables predicting seizure freedom/drug freedom in pediatric patients with
epilepsy, after resective surgery or lobar disconnection.

Method: Monocentric retrospective study on pediatric 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, previous surgical treatment, 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 +5.02 years, age at surgery 9 +4.86 years, follow up 6.4 + 2.3
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%). In
115/125 (92%) brain MRI revealed a clear or subtle lesion. Eighty-five (68%) were seizure-free and drug-free at
last follow-up. LEAT, FCD Il and HS were more likely to become seizure free/drug free than patients with FCD |
and other findings. Age at seizure onset, absence of bilateral independent IEDs, focal lobar/sublobar lesion
showed positive correlation with seizure freedom/drug freedom (ODD>1, p<0.05). Disease duration, age at
surgery, drug resistance and negative MRI presented a negative correlation (ODD<1, p<0.05).
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Conclusion: We demonstrated the association between surgical outcome and age at surgery, disease duration,
drug resistance and pathology, as already reported in literature (Widjaja et al. Neurology 2020;18;94(7):311-
321). Studies analyzing pre-surgical variables predicting both seizure freedom/drug freedom after epilepsy
surgery are still lacking (Lamberink et al. Lancet Neurol 2020;19(9):748-757). Our study underlines the role of
IEDs and brain MRI as predictors of seizure freedom/drug freedom, in a large pediatric series with a good post-
surgical outcome and a long follow-up.

Determinants of functional outcome after pediatric hemispherotomy

G Ramantani?, C Bulteau?, D Cserpan!, WM Otte3, G Dorfmiiller?, JH Cross®, J Zentner®, M Tisdall®, KP Braun3
!Department of Neuropediatrics, University Children's Hospital Zurich and University of Zurich, Zurich,
Switzerland, 2Department of Pediatric Neurosurgery, Hospital Fondation Adolphe de Rothschild, Paris, France,
3Department of Child Neurology, UMC Utrecht Brain Center, University Medical Center Utrecht, and Utrecht
University, Utrecht, Netherlands, *Department of Neurology, Great Ormond Street Hospital for Children NHS
Foundation Trust, Great Ormond Street & UCL NIHR BRC Great Ormond Street Institute of Child Health,
London, United Kingdom, *Department of Neurosurgery, Medical Center, University of Freiburg, Freiburg,
Germany, ®Department of Neurosurgery, Great Ormond Street Hospital for Children NHS Foundation Trust,
Great Ormond Street, London, United Kingdom

Purpose: Hemispherotomy helps selected children with severe epilepsy to optimize neurodevelopment and
functional outcomes through seizure control. We aimed to assess determinants of functional outcome
following hemispherotomy undertaken in childhood in a multicenter large and representative cohort.
Method: We retrospectively analyzed functional outcomes of 455 children who underwent hemispheric
surgery in five European epilepsy centers between 2000 and 2016. We identified across-center possible
determinants of unaided walking, voluntary grasping with the hemiplegic hand, and speaking (short sentences
or age appropriately) through Bayesian multivariable regression modelling with missing data imputation.
Results: 75% children achieved seizure freedom at a mean follow-up of 5.1 years (range 1-17.1). 77% children
could walk unaided, 8% could grasp voluntarily, and 68% could speak at the last follow-up. Multivariable
analysis identified the following determinants of functional outcome: 1) Children were less likely to walk
unaided when diagnosed with hemimegalencephaly (odds ratio (OR) =0.47 [0.25-0.88], p=0.05), had
contralateral MRI findings (OR=0.48 [0.27-0.87], p=0.04), experienced recurrent seizures (OR=0.49 [0.28-0.87],
p=0.04) or had moderately (OR=0.21 [0.05-0.7], p=0.01) or severely impaired (OR=0.15 [0.04-0.42], p=0.001)
intellectual functioning, but were more likely at longer follow-up duration (OR=1.09 [1.03-1.1.16], p=0.02). 2)
Children were less likely to grasp voluntarily when diagnosed with Rasmussen encephalitis (OR=0.01 [0-0.14],
p<0.001) or Sturge-Weber syndrome (OR=0.02 [0-0.34], p<0.001). 3) Children were less likely to speak when
they had contralateral MRI findings (OR=0.37 [0.22-0.64], p=0.004), and longer epilepsy duration (OR=0.79
[0.67-0.92] p=0.01), but more likely when diagnosed with Sturge-Weber syndrome (OR=3.63 [1.54-9.36],
p<0.02), were older at surgery (OR=1.42 [1.24-1.65], p<0.001) and had a longer follow-up duration (OR=1.17
[1.11-1.25], p<0.001).

Conclusion: Etiology and bilaterality of structural brain abnormalities are key determinants of functional
outcome after hemispherotomy. Not surprisingly, walking and talking ability increases with longer-follow up.
Knowledge about independent determinants of functional outcome following pediatric hemispherotomy is
crucial for the counselling of patients and families.

Timing for starting anti-seizure medication withdrawal after epilepsy surgery in adults

C Ferreira-Atuesta?, J de Tisi2, AW McEvoy?, A Miserocchi?, ] Khoury?, R Yardi®, DT Vegh?, J Butler?, HJ Lee®, V
Deliperi®, Y Yao®, FP Wang®, X-B Zhang®, L Shakhatreh’, P Siriratnam?®, A Sen®, M Tristam?®, E Varghese!®, W
Biney!®, WP Gray?, AR Peralta’!, A Rainha- Campos'?, Al Goncalves-Ferreira'!, J Pimentel'?, JF Arias'?, M
Farazdaghi®®, S Terman!4 R Terziev’®, KP Braun'®, W Otte?®, F Rugg Gunn?, AA Asadi Pooya®®, W Gonzalez!?, C
Bentes!!, K Hamandi'®, TJ O Brien?, P Perucca’, C Yao'’, R Burman?®, L Jehi3, JS Duncan?, J Sander?, M Koepp?, M
Galovic®® 'UCL Queen Square Institute of Neurology, Neurology, London, United Kingdom, 2UCL Queen Square
Institute of Neurology, Dept of Clinical & Experimental Epilepsy, London, United Kingdom, 3Cleveland Clinic,
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Neurology, Cleveland, United States, *Constantiaberg Mediclinic Hospital, Neurology, Cape Town, South Africa,
5Shenzhen Children's Hospital, Neurology, Shenzhen, China, ®Xiamen Humanity Hospital, Neurosurgery,
Xiamen, China, "Monash University; The University of Melbourne, Neurology, Melbourne, Australia, 8Alfred
Health, Neurology, Melbourne, Australia, *University of Oxford, Epilepsy, Oxford, United Kingdom, *°University
Hospital of Wales, Neurology, Cardiff, United Kingdom, Hospital de Santa Maria, Neurology, Lisboa, Portugal,
2Hospital Roosevelt, Bogota, Colombia, 13Shiraz University of Medical Sciences, Epielpsy, Shiraz, Iran, Islamic
Republic of, 1*]University of Michigan, Neurology, Ann Arbor, United States, ®University Hospital and
University of Zurich, Neurology, Zurich, Switzerland, **University Medical Center Utrecht, Neurology, Utrecht,
Netherlands, ’Shenzhen Second People's Hospital, Neurosurgery, Shenzhen, China

Purpose: More than half of people having epilepsy surgery become seizure-free and may consider withdrawing
antiseizure medications (ASMs). There is significant variability in withdrawal procedures and an absence of
robust evidence on the ideal timing of postsurgical ASM withdrawal. We compared seizure relapse risk
between individuals starting postsurgical ASM withdrawal at different time points.

Method: In this international observational cohort study, including data from ten tertiary epilepsy centers, we
included adults who had resective surgery, were seizure-free before starting ASM withdrawal, and had at least
one year of follow-up. We compared Kaplan Meier estimates of seizure relapse in those starting ASM
withdrawal before years 1, 2, 3 or 4 after surgery versus those who started later. For each comparison, we
matched individuals on the propensity to start withdrawing medication to adjust for treatment selection bias.
Results: Of 3366 individuals assessed for eligibility, 952 were included (median [range] post-operative follow-
up: 5.6 (IQR 3-9.7) years). 465 (49%) individuals started ASM withdrawal during the first year after surgery,
238 (25%) during the second year, 103 (11%) during the third year, 45 (5%) during the fourth year, and 102
(11%) after the fourth year. After matching, there was a higher risk of relapse in those starting withdrawal
during the first (HR 1.33, p=0.002) and second (HR 2.18, p<0.001) post-operative years compared to later
withdrawal. The risk of seizure relapse did not differ in those starting withdrawals during the third (p=0.22)
and fourth (p=0.63) post-operative years compared to those starting later.

Conclusion: Individuals starting ASM withdrawal within the first two post-operative years are at higher risk of
seizure relapse than those starting later. There appears to be no advantage for seizure risk in waiting more
than two years to start ASM withdrawal following epilepsy surgery.

All-cause mortality continues to decrease after successful resective epilepsy surgery: a long-term
population-based study

C Granthon?!, A Edelvik Tranberg?, K Malmgren?, P Redfors! Institute of Neuroscience and Physiology,
Sahlgrenska Academy at Gothenburg University, Gothenburg, Sweden

Purpose: To investigate all-cause and epilepsy-related mortality in patients operated with resective epilepsy
surgery in Sweden 1990-2019 and in a comparison group of non-operated patients with drug-resistant
epilepsy. We hypothesized that patients who proceed to surgery have lower mortality over time compared to
patients who have not been subject to surgical treatment.

Method: Data on 1329 patients (adults and children) from the Swedish National Epilepsy Surgery Register
(SNESUR) and 666 patients with drug-resistant epilepsy who had undergone presurgical work-up but not been
operated from the same period were analyzed. The operated patients had follow-ups between 2-20 years. We
used the Swedish Cause of Death Register to identify deaths. Autopsy reports were collected for patients with
suspected SUDEP. Univariate cox regression and multivariable logistic regression were performed to identify
predictors for mortality and SUDEP.

Results: SUDEP accounted for one third of all deaths. Surgery was associated with lower all-cause mortality
(HR 0.7, 95% ClI 0.5-0.9), also when adjusted for age, sex and tonic-clonic seizures at inclusion. The benefit of
surgery seemed to persist and possibly increase after very long-term follow-up (15 years). Risk factors of
mortality for operated patients were persisting seizures and living alone. Of the operated patients, 37% had
seizures, and these had a higher risk of mortality (HR 2.1, 95% CI 1.4-3.0) and SUDEP (HR 3.5, 95% CI 1.7-7.3)
compared to patients with seizure-freedom at last follow-up.
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Conclusion: In this large, population-based epilepsy surgery cohort, operated patients had a lower all-cause
mortality compared to non-operated patients with drug-resistant epilepsy. Seizure freedom in operated
patients was the most important beneficial factor for both all-cause mortality and SUDEP.

Epilepsy Surgery 2 11:30 - 12:30
Wednesday, 6 September Liffey B

A spatial perturbation framework to validate intracranial electroencephalogram implantation of
the epileptogenic zone

K Jaber!, T Avigdor?, A Hol, D Mansillal, ] Thomas?, C Abdallah?, ] Gotman?, B Frauscher'? 1Analytical
Neurophysiology Lab, Montreal Neurological Institute and Hospital, McGill University, Montreal, Canada,
2Montreal Neurological Institute and Hospital, McGill University, Montreal, Canada

Purpose: One important limitation of intracranial electroencephalography is its limited spatial brain coverage,
resulting sometimes in misidentification of the epileptogenic zone (EZ) in focal drug-resistant epilepsy patients
due to missing the ‘true’ seizure-onset zone (SOZ). We devised a method for evaluating the electrode
implantation scheme by constructing a spatial perturbation system from channel-level epileptic features to
assess network changes between seizure-free (SF) and non-SF patients when virtually removing the SOZ.
Method: Thirty focal drug-resistant epilepsy patients were analyzed (14 Engel IA, 16 Engel lI-IV). Interictal
epileptiform discharge (IED), IED-gamma, ripple and fast ripple rates were detected in one-hour continuous
NREM sleep segments. The distance from each contact to the channel with the maximum feature rate was
computed before and after removing SOZ channels. Since we expect a decaying relationship for unifocal
epilepsies (as EZ features decrease, when distant from the EZ), the correlation between feature values and
distances were computed. The ‘disturbance’ is defined as the change in correlation after virtual SOZ removal. It
is compared between SF and non-SF patients and is used to classify surgical outcome.

Results: In SF patients, there is a significant network disturbance when using IED-gamma rates (SF: p=0.002;
d=0.96, non-SF: p=0.63; d=0.26), fast ripple rates (SF: p<0.001; d=0.75, non-SF: p=0.28; d=0.22) and IED rates
(SF: p=0.03; d=0.67, non-SF: p=0.25; d=0.28) to construct the spatial network, whereas it is not observed when
using ripple rates (SF: p=0.42; d=0.26, non-SF: p=0.85; d=0.04). The spatial perturbation framework produced
by IED-gamma rates can successfully classify patients with SEEG coverage of the EZ (p=0.009; AUC=0.85),
whereas IED rates (p=0.24; AUC=0.66), ripple rates (p=0.62; AUC=0.57) and fast ripple rates (p=0.15;
AUC=0.69) perform poorly.

Conclusion: The spatial perturbation framework constructed using IED-gamma rates can reliably assess SEEG
coverage of the EZ when comparing spatial disturbance after virtual SOZ removal among good and poor
outcome patients.

Personalized whole brain network modelling on virtual epilepsy surgery

H Wang?, ] Makhalova?, P Triebkorn?, F Bartolomei?, V Jirsa® *Aix Marseille Université, Institut National de la
Santé et de la Recherche Médicale, Institut de Neurosciences des Systémes (INS) UMR1106, Marseille, France,
2APHM, Epileptology and Clinical Neurophysiology Department, Timone Hospital, Marseille, France

Purpose: We aim to use a personalized whole brain network modelling method to aid clinicians in planning
surgical interventions for patients with drug-resistant focal epilepsy.

Method: For each epilepsy patient, we built a patient’s specific whole brain network model. The structural
scaffold of the patient-specific whole-brain network model is constructed from anatomical T1 and diffusion-
weighted magnetic resonance imaging. Bayesian inference methods sample and optimize key parameters of
the personalized model using functional stereoelectroencephalography recordings of patients’ seizures. These
key parameters determine a given patient’s personalized model. We performed virtual resection on this
patient’s personalized models based on the sampling results of Bayesian inference. We compared the results
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of virtual resection surgery with the outcome of the real surgery. We also introduced an optimization method
for surgical strategies.

Results: We gave three patients examples of performing virtual surgery using different clinical hypotheses and
real surgery as well. Then we used optimization methods for the surgical strategies. We performed the virtual
surgery workflow retrospectively using 40 patients with drug-resistant focal epilepsy. These 40 patients had
epilepsy surgery with at least one-year follow-up outcome. We performed the virtual surgery and compared it
with the real surgery, which was consistent with the outcome prediction. Based on the personalized whole
brain network modelling, we optimized the best surgery strategy. For each patient, we rank the different
surgical strategies by the statistical metrics.

Conclusion: Personalized whole brain network modelling can make a prediction on the outcome of surgery and
is able to suggest the surgical strategies by ranking the statistical metrics.

Pathways to epilepsy surgery in a cohort of 85 children with epilepsy associated with tuberous
sclerosis complex

L Gauer?, S Lagarde?**, M-P Valenti-Hirsch'®, ] Makhalova®3, M Milh®3, S Baer’, A Lepine®3, | Ollivier®, D
Scavarda®, E Hirsch'®, F Bartolomei**3, A de Saint-Martin’>, N Villeneuve®? 'Hépitaux Universitaires de
Strasbourg, Neurology Department, Strasbourg, France, 2Assistance Publique - Hopitaux de Marseille,
Epileptology and Cerebral Rhythmology, Marseille, France, *Assistance Publique - Hépitaux de Marseille,
Reference Centre for Rare Epilepsies (member of the ERN network EPICARE), Marseille, France, *Aix-Marseille
University, INSERM, Institut de Neurosciences des Systémes, Marseille, France, *Hépitaux Universitaires de
Strasbourg, Reference Centre for Rare Epilepsies (member of the ERN network EPICARE), Strasbourg, France,
Assistance Publique - Hopitaux de Marseille, Pediatric neurology department, Marseille, France, "Hopitaux
Universitaires de Strasbourg, Pediatric neurology department, Strasbourg, France, 8Hépitaux Universitaires de
Strasbourg, Neurosurgery department, Strasbourg, France, Assistance Publique - Hépitaux de Marseille,
Pediatric neurosurgery department, Marseille, France

Purpose: To describe the clinical features and presurgical assessment leading to epilepsy surgery, as well as
the long-term outcomes of children diagnosed with epilepsy associated with tuberous sclerosis complex, by
conducting a retrospective cohort study covering the practice of the last twenty years.

Method: We identified 85 children born after January 2000 and diagnosed with tuberous sclerosis complex
and epilepsy through the complementary matching of two exhaustive registries of genetic diseases followed
by a review of the medical records within two French neuropediatric centers. Demographic, clinical, and
longitudinal data including seizure types and frequency, anti-seizure medications used, and cognitive
assessment were collected. In patients who underwent presurgical evaluation, invasive recordings, and/or
resective surgery, we described the characteristics and long-term outcomes associated with these procedures.
Results: Resective surgery was considered in 40 % of the children of the cohort and performed in 19 % of
cases, most often before the age of four (median age: 3.5 y. min: 2 mo. max: 13y.). Seizure freedom was
achieved in 57 % of cases one year after surgery, and in 43 % ten years after. The number of anti-seizure
medications required decreased in 50 % of cases after surgery. Infantile spasms, intellectual disability, autism
spectrum disorder or severe behavioral disorders were not contraindications to surgery. However, they were
associated with an increased rate of complications and a lower seizure freedom rate. A decrease of seizure
frequency and number of anti-seizure medications was also observed within drug-resistant patients who did
not proceed to surgery after initial evaluation.

Conclusion: The assumption of complex multifocal epilepsy can be misleading in the context of young children,
since surgical treatment allows equivalent results to those obtained in other populations of patients with drug-
resistant epilepsy, and is associated with a reduction of the burden of anti-seizure medications which is crucial
in young, developing children

Clinical yields of ultra-long sub-cutaneous EEG monitoring in drug-resistant focal epilepsies
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G Rubboli!, C Skaarup?, M Vlachou®, M Due Holm Jacobsen?, ] Duun-Henriksen?, S Weisdorf*, R Rasmussen®, S
Beniczky® 'University of Copenhagen, Danish Epilepsy Center Filadelfia, Dianalund, Denmark, 2UNEEG medical,
Alleroed, Denmark, *Aarhus University, Aarhus, Denmark, *Danish Epilepsy Center Filadelfia, Dianalund,
Denmark, °Rigshospitalet, Neurosurgery, Copenhagen, Denmark, 6Aarhus University, Danish Epilepsy Center
Filadelfia, Dianalund, Denmark

Purpose: Seizure assessment with patient diaries has been shown to be highly unprecise. We used a novel EEG
recording device (subcutaneous EEG—sqEEG) that collects EEG signal by a subcutaneous electrode to perform
ultra-long seizure monitoring in epilepsy patients to assess seizure frequency and effects of antiseizure
medications (ASM) modifications.

Method: Three patients with drug-resistant focal epilepsy were recorded for 4 months. The sqEEG electrode
was implanted on the side of the focus, as previously assessed. Concordance of scalp EEG and sqEEG in seizure
recording was evaluated in EMU. Seizure frequency by patient’s diary and sqEEG evaluation (by visual and
automatic detection analysis), and treatment adjustments were performed every month.

Results: Patient 1: right focal cortical dysplasia. Concordance in EMU between visual inspection and automatic
analysis of sQEEG (Cvisual/sqEEG) was 100%. The patient’s diary reported only 85% of seizures detected by
SqEEG; sqEEG documented a mild improvement of seizure frequency following ASM increments. Patient 2: MRI
negative. Cvisual/sqEEG was 100%. Patient’s diary reported 66.6% of seizures detected by sqQEEG. SQEEG
showed a mild improvement (inferior to patient’s evaluation) following ASM adjustments. Patient 3: right MTS,
bilateral seizure onset. In EMU clinical and frequent subclinical seizures were observed. He was implanted
bilaterally. Cvisual/sqEEG was 83% in the left, 54% in the right side. Twenty seizures were reported by the
patient, none of them detected by visual inspection or automatic detection. SQEEG recorded 64 seizures (right:
left=6:1). Distinction between subclinical and clinical seizures was not possible. SQEEG showed no seizure
improvement following ASM adjustments.

Conclusion: SqEEG allowed to detect a higher number of seizures as compared to patients’ diaries and to
assess effects of ASM adjustments. Cvisual/sqEEG was more consistent in seizures with overt clinical/EEG ictal
features as compared to subclinical seizures. Bilateral implantation provided previously unknown information
on side of seizure predominance.

Clinical information informs automated detection of focal cortical dysplasia

L Walger?, B David?, F Schuch?, T Baumgartner?, J Witt!, A Racz!, R von Wrede?, V Borger?, H Vatter?, C
Helmstaedter!, C Elger?, A Radbruch®, M Reuter?, R Surges?, T Riiber! 'University Hospital Bonn, Department of
Epileptology, Bonn, Germany, *University Hospital Bonn, Department of Neurosurgery, Bonn, Germany,
3University Hospital Bonn, Department of Neuroradiology, Bonn, Germany, “DZNE, Bonn, Germany

Purpose: Presurgical evaluation for patients with Focal Cortical Dysplasia (FCD) yields negative results in up to
one-half of all cases. Current computational approaches for localizing FCDs only use MRI data. In clinical
practice, however, other diagnostic modalities can play an essential role. We aim to utilize non-imaging
modalities as an additional input for an Artificial Neural Network to improve FCD localization and
segmentation.

Method: We retrospectively collected data from 146 patients with suspected FCD, which included MRI data,
interictal and ictal EEG descriptions, semiology and neuropsychological testing. We then extracted a
hypothesis about affected brain regions and translated them into volumetric binary masks.The single attention
3D UNet model by (Oktay et al. arXiv 2018:1804.03999) is the basis of our model and we trained two
networks, one with MRI data alone (MRI-NN) and one with MRI and clinical data combined (Clinical-NN). We
additionally used a published network as baseline model (David et al. Epilepsia 2021:1005-1021)

Results: Clinical-NN achieves a higher DICE score (0.302 +0.163) than the other two models. On a patient level,
our networks are more sensitive than the baseline model. Especially when the majority of clinical information
is available, Clinical-NN performs much better with a detection rate of 84%, compared to 76% for MRI-NN and
60% for the baseline model. When clinical information is inconclusive or missing, however, Clinical-NN
performs worse than MRI-NN (57% vs. 63%). Per lesion, Clinical-NN is also more specific than MRI-NN, which
produces small spurious clusters, but the baseline model achieves the highest specificity.
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Conclusion: We have shown how utilizing non-imaging modalities can aid the detection and segmentation of
FCDs. This work represents the first step towards modelling the interplay between these modalities by
computational means. The dependency of performance on the presents of conclusive clinical information hints
at our model learning to integrate such data.

Genetics 1 15:30 - 16:30
Sunday, 3 September Liffey Hall 2

The genetic landscape across more than 1000 surgically accessible epileptogenic human brain
lesions

C Leu?, C Bosselman?, J Lépez-Rivera?, J Khoury?, L Hoffmann?, R Coras?, K Kobow?, N Bhattarail, E Pérez-
Palma® H Hamer3, S Brandner?, K Réssler?2, C Bien?, T Kalbhenn?, T Pieper?, T Hartlieb?, B Elizabeth?, G
Genovese?, K Becker?, J Altmiiller?, L-M Niestroj?, L Ferguson?, R Busch?, P Niirnberg?, | Najm?, | Blimcke?, D
Lal* ICleveland Clinic, Cleveland, United States, 2University Hospital Erlangen, Erlangen, Germany, 3University
Hosiptal Erlangen, Erlangen, Germany, *Stantiago Chile Hosital, Stantiago, Chile

Purpose: Understanding the exact molecular mechanisms involved in the etiology of epileptogenic pathologies
with or without tumour activity is essential for improving treatment of drug-resistant focal epilepsy.

Method: We will present a joined analysis including epileptogenic brain lesions that were deep sequenced to
discover novel lesion-gene associations and explore genotype-phenotype associations. In a preliminary
analysis, we characterize the landscape of somatic genetic variants in resected brain specimens from 650
individuals with drug-resistant focal epilepsy using deep whole-exome sequencing (>350x), whole-genome
genotyping and ultra deep panel sequencing.

Results: We observe a greater number of somatic single-nucleotide variants (SNV) in low-grade epilepsy-
associated tumours (LEAT) than in brain tissue from malformations of cortical development (MCD) or
hippocampal sclerosis (HS). Tumour tissues also had the largest number of likely pathogenic variant carrying
cells. LEAT had the highest proportion of samples with one or more somatic copy number variants (CNV;
24.7%), followed by MCD (5.4%) and HS (4.1%). Recurring somatic whole chromosome duplications affecting
Chromosome 7 (16.8%), chromosome 5 (10.9%), and chromosome 20 (9.9%) were observed among LEAT. For
germline variant associated MCD genes such as TSC2, DEPDC5, and PTEN, germline SNV were frequently
identified within large loss of heterozygosity regions, supporting the recently proposed ‘second hit’ disease
mechanism in these genes. We detect somatic variants in twelve established lesional epilepsy genes and
demonstrate exome-wide statistical support for three of these in the etiology of LEAT (e.g., BRAF) and MCD
(e.g., SLC35A2 and MTOR). We also identify novel significant associations for PTPN11 with LEAT and NRAS Q61
mutated protein with a complex MCD characterized by polymicrogyria and nodular heterotopia.

Conclusion: Our comprehensive genetic screen sheds light on the genome-scale landscape of genetic variants
in epileptic brain lesions, informs the design of gene panels for clinical diagnostic screening. At the conference
we will present new gene associations and genotype-phenotype analyses.

Pathogenic GABRA3 variants lead to dominant or recessive X-linked disorders depending on
functional outcomes

KM Johannesen?, VWY Liao®, N Absalom3, R C. Spillmann®, V Shashi®, R A Radtke®, G Mirzaa®, A Weisner?, J
Flores®, C Hagedorn?, P Bayrak-Toydemir®, D DeMille!?, J Zhao®?°, N Bajaj'?, Y Capri?, B Keren!4, M
Schmidts®®, | M B H van der Laar?®, R Ploski'’, D Bourque®®, E Alkhunaizi'®, M Chebib3, R S Mgller>%, P K Ahring?
tUniversity Hospital of Copenhagen, Department of Genetics, Copenhagen, Denmark, 2The Danish Epilepsy
Centre, Department of Epilepsy Genetics and Personalized Treatment, Dianalund, Denmark, 3The University of
Sydney, Brain and Mind Centre, School of Pharmacy, Faculty of Medicine and Health, Sydney, Australia, “Duke
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University School of Medicine, Department of Pediatrics-Medical Genetics, Durham, United States, Duke
University School of Medicine, Department of Neurology, Durham, United States, ®Seattle Children's Hospital,
Division of Genetic Medicine, Seattle, United States, University of Washington, Seattle Children's, Department
of Pediatrics, Seattle, United States, 8University of Utah School of Medicine, Department of Pediatrics,
Genetics Division, Salt Lake City, United States, University of Utah, Department of Pathology, Salt Lake City,
United States, °ARUP Institute for Clinical and Experimental Pathology, Salt Lake City, United States, !ARUP
Institute for Clinical and Experimental Pathology, Salt Lake City, United States, 12Children’s hospital Osnabriick,
Department of Neuropediatrics, Osnabriick, Germany, 3Robert Debré Hospital, AP-HP Nord, University of
Paris, Department of Genetics, Paris, France, 1*Pitié-Salpétriére Hospital, AP-HP, Sorbonne Université,
Department of Medical Genetics, Paris, France, *University clinic Freiburg, Section for pediatric genetics,
Freiburg, Germany, *Eramus MC, Rotterdam, Netherlands, ¥Warsaw Medical University, Department of
Medical Genetics, Warsaw, Poland, University of Ottawa, Division of Metabolics and Newborn Screening,
Ottawa, Canada, *The Hospital for Sick Children, University of Toronto, Division of Clinical and Metabolic
Genetics, Department of Pediatrics, Toronto, Canada, 2°University of Southern Denmark, Department of
Regional Health Research, Odense, Denmark

Purpose: The X-linked GABRA3 gene has only been described as pathogenic in very few individuals, who
displayed phenotypes ranging from severe developmental and epileptic encephalopathy to intellectual
disability without seizures and even unaffected carriers. Based on functional analyses, the pathomechanism
has so far been concluded to be loss-of-function (LOF). We collected a cohort of published (20) and
unpublished (15) individuals carrying GABRA3 variants and aimed to describe the correlation between
functional outcome and phenotype.

Method: Through an international collaboration and literature search, we collected a cohort of 35 individuals
with GABRA3 variants. Data on genotype, family history and phenotype were collected in a standardized
manner. a3-subunit missense variants were investigated in combination with $3 and y2 subunits in a3f3y2
receptor assemblies. To ensure uniform expression of homogenous receptor populations, pentameric
concatenated constructs were designed to contain either two wildtype, one wildtype and one variant, or two
variant a3 subunits, reflecting both the heterozygote and homozygote conditions.

Results: Using the functional outcomes, we stratified the cohort into three groups: a) those carrying a GOF
variant, b) those carrying a LOF variant and c) those carrying a neutral variant. In agreement with other GABAa
receptor genes, we found distinct phenotypic differences between individuals carrying missense GABRA3 GOF
variants opposed to those carrying missense or nonsense GABRA3 LOF variants.

With GOF variants, males and females were all affected, all males had epilepsy and severe ID, cortical visual
impairment, and no spoken language.

With LOF variants, males were affected, while females were healthy carriers. Male LOF variant carriers
displayed a milder phenotype with normal to moderate intellectual disability, behavioural disorders and
delayed language development.

Conclusion: With this large cohort of individuals with GABRA3 variant we show that variants may result in both
GOF and LOF, and that this functional discrepancy is reflected in the phenotypic outcome of the affected
individuals.

Gain-of-function and loss-of-function GRIA3 variants lead to distinct neurodevelopmental
phenotypes

A Bayat’?3, BR Rinaldi*, B Gerard®, | Krey®, JR Lemke®’, RS Mgller?3, Z Timer®®, YS Shil®1112 AS Kristensen?,
GRIA3 studygroup University of Copenhagen, Department of Drug Design and Pharmacology, Copenhagen,
Denmark, 2Danish Epilepsy Centre, Department of Epilepsy Genetics and Personalized Medicine, Dianalund,
Denmark, 3University of Southern Denmark, Department of Regional Health Research, Odensedenma,
Denmark, *Fondazione IRCCS Ca' Granda Ospedale Maggiore Policlinico, Milan, Italy, >Hopitaux Universitaires
de Strasbourg, Laboratoires de diagnostic genetique, Institut de genetique Medicale d'Alsace, Strasbourg,
France, ®University of Leipzig Medical Center, Institute of Human Genetics, Leipzig, Germany, ’University of
Leipzig Medical Center, Center for Rare Diseases, Leipzig, Germany, 8Copenhagen University Hospital, Kennedy
Center, Department of Clinical Genetics, Copenhagen, Denmark, University of Copenhagen, Department of
Clinical Medicine, Faculty of Medical and Health Sciences, Copenhagen, Denmark, °Nanjing University, State
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Key Laboratory of Pharmaceutical Biotechnology, Model Animal Research Center, Department of Neurology,
Nanjing Drum Tower Hospital, Medical School, Nanjing, China, !Nanjing University, Ministry of Education Key
Laboratory of Model Animal for Disease Study, National Resource Center for Mutant Mice, Jiangsu Key
Laboratory of Molecular Medicine, Medical School, Nanjing, China, 1)Guangdong Institute of Intelligence
Science and Technology, Zhuhai, China

Purpose: AMPA (a-amino-3-hydroxy-5-methyl-4-isoxazole propionic acid) receptor is a voltage gated ion-
channel critical for most brain functions. AMPARs are encoded by GRIA1-4 genes. GRIA3 is X-linked, and
females are presumed to be healthy carriers. Few patients with GRIA3-related disorder are reported and
functional testing is lacking. We aimed to deep-phenotype GRIA3-related disorders, functionally test GRIA3
variants in order to proof pathogenecity and identify clinical biomarkers that predict functional and clinical
outcomes.

Method: Patients with GRIA3 variants were recruited through an international collaboration of
epilepsy/genetics research groups. Medical information was collected from local physicians. GRIA3 variants
were introduced in a vector using site-directed mutagenesis and injected in Xenopus laevis oocytes and
HEK293 cells. Voltage-clamping electrophysiology was used to measure effects on AMPAR currents. Clinical
biomarkers were identified by comparing functional outcomes with clinical phenotypes.

Results: We included 25 patients (11 females) carrying 17 different variants. Ten patients carried a gain-of-
function (GoF) variant while 15 presented with loss-of-function (LoF) variants. Remarkable differences
between the GoF and LoF patient cohorts were identified. GoF variants were associated with more severe
outcomes; patients were significantly younger at time of seizure onset (median age 1 month), hypertonic, and
more often had movement disorders including hyperexplexia. In contrast, patients with LoF variants were
older at time of seizure onset (median age 16.5 months), hypotonic, and had sleep difficulties. LoF and GoF
variants were disease causing in both genders but affected males often carried de novo or inherited
hemizygous LoF variants whereas affected females harboured de novo heterozygous GoF variants.
Conclusion: This dataset represents the largest clinical and functional evaluation of missense variants in any
GRIA gene. We created a predictive tool that can be used to determine whether a GRIA3 variant may impose a
loss- or gain-of-function effect on AMPAR function. Our data also shows that females can be affected.

Long-term evolution of SCN8A-related conditions: focus on transition age

C Ancora®?, R Romaniello3, S Weber?, A Destrée®, M Trivisano®, P Vrielynck’, A Sharkov®®, L Canafoglial®, K
Miiller-Schliiter!!, A Coppola’?, A Vakrinou'®!*, A Fernandez-Jaen>¢, A Riva'’, N Hoang®®, M Milh*%, p
Lakeman?!, L Giordano??, P Accorsi??, R Lauerer-Braun?3, J Kriiger?, ] Zarubova?*, N Villeneuve®, R Previtali®>, A
Cossu?®, J Proietti?’”, MM Motazacker??, CM Korff?8, K Sterbova®®*, A Pavbro3!, D Orsucci®?, R Cloarec®?, H
Verhelst®**, S Mathais®, C Dithring Fenger®®37, F Furia®, JL Howe!®, S Masnada®, P Veggiotti3¥°, SM
Sisodiya'*4, E Fontana?’25, G Cantalupo?”#%6, P Striano!’#?, G Lesca®****, D Lederer®, F Vigevano®, M
Mastrangelo®®, JD Ortigoza-Escobar®’, V De Giorgis*, RS Mgller®®?, E Gardella*>%%° tUniversity of Padova,
Padova, Italy, 2Danish Epilepsy Centre, Department of Epilepsy Genetics and Personalized Treatment,
Dianalund, Denmark, 3IRCCS Eugenio Medea, Neuropsychiatry and Neurorehabilitation Unit, Lecco, Italy,
4Centre Hospitalier Universitaire de Caen, Service de génétique médicale, Caen, France, ®Institute for
Pathology and Genetics, Gosselies, Belgium, 8IRCCS Bambino Gesu Children's Hospital, Rare and Complex
Epilepsy Unit, Rome, Italy, “Catholic University of Louvain, William Lennox Neurological Hospital, Reference
Center for Refractory Epilepsy, Ottignies, Belgium, Pirogov Russian National Research Medical University,
Veltischev Research and Clinical Institute for Pediatrics, Moscow, Russian Federation, °Genomed Ltd., Moscow,
Russian Federation, 1°Fondazione IRCCS Istituto Neurologio Carlo Besta, Department of Diagnostics and
Technology, Milan, Italy, 1*Brandenburg Medical School, University Hospital Neuruppin, Epilepsy Center for
Children, Neuruppin, Germany, 2Federico Il University, Department of Neuroscience and Reproductive and
Odontostomatological Sciences, Naples, Italy, 2*UCL Queen Square Institute of Neurology, Department of
Clinical and Experimental Epilepsy, London, United Kingdom, *Chalfont Centre for Epilepsy, Gerrards Cross,
United Kingdom, *Hospital Universitario Quirénsalud, Department of Pediatric Neurology, Madrid, Spain,
Universidad Complutense, Madrid, Spain, YUniversity of Genoa, Department of Neurosciences,
Rehabilitation, Ophthalmology, Genetics, Maternal and Child Health, Genoa, Italy, ¥¥The Hospital for Sick
Children, Autism Research Unit, Department of Genetic Counselling, Toronto, Canada, °Aix Marseille
University, Inserm, Marseille Medical Genetics Center, Marseille, France, 2°La Timone Children's Hospital,
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Department of Pediatric Neurology, Marseille, France, !University of Amsterdam, Department of Clinical
Genetics, Amsterdam, Netherlands, 22Civilian Hospital, Child Neuropsychiatric Unit, Brescia, Italy, 2University
of Tuebingen, Hertie Institute for Clinical Brain Research, Department of Neurology and Epileptology,
Tuebingen, Germany, 2*Poliklinice Budé&jovicka, Department of Neurology, Prague, Czech Republic, ZUnivesity
of Milan, Vittore Buzzi Hospital, Pediatric Neurology Unit, Milan, Italy, 22A0UI Verona, Child Neuropsychiatry
Unit, Verona, Italy, 2’University of Verona, Department of Surgical Sciences, Dentistry, Gynecology and
Pediatrics, Verona, Italy, 2University Hospitals of Geneva, Pediatric Neurology Unit, Geneva, Switzerland,
ZCharles University, Prague, Czech Republic, 3°University Hospital Motol, Department of Child Neurology,
Prague, Czech Republic, 3'Danish Epilepsy Centre, Department of Neurology, Dianalund, Denmark, 32San Luca
Hospital, Unit of Neurology, Lucca, Italy, *3Institut de Neurobiologie de la Méditerranée, Marseille, France,
34Gent University Hospital, Department of Pediatrics, Division of Pediatric Neurology, Gent, Belgium, 3*Centre
Hospitalier Universitaire de Clermont-Ferrand, Clermont-Ferrand, France, **Danish Epilepsy Centre, Deparment
of Epilepsy Genetics and Personalized Medicine, Dianalund, Denmark, 3’ Amplexa Genetics, Odense, Denmark,
38Danish Epilepsy Centre, Department of Clinical Neurophysiology, Dianalund, Denmark, 3*Vittore Buzzi
Hospital, Pediatric Neurology Unit, Milan, Italy, *°University of Milan, L. Sacco Department of Biomedical and
Clinical Sciences, Milan, Italy, **Center for Research on Epilepsies in Pediatric Age, Verona, Italy, IRCCS 'G.
Gaslini' Institute, Pediatric Neurology and Neuromuscular Diseases Unit, Genoa, Italy, “*University Hospital of
Lyon, Department of Medical Genetics, Lyon, France, **Hospices Civils de Lyon, Department of Genetics, Lyon,
France, **Université Claude Bernard Lyon 1, Institut NeuroMyoGeéne, Lyon, France, “IRCCS Bambino Gesu
Children's Hospital, Department of Neuroscience, Rome, Italy, 4’Sant Joan de Déu Hospital, Department of
Pediatric Neurology, Barcelona, Spain, “IRCCS Mondino Foundation, Child Neurology and Psychiatry Unit,
Pavia, Italy, “University of Southern Denmark, Institute for Regional Health Services, Odense, Denmark,
50Danish Epilepsy Centre, Department of Child Neurophysiology, Dianalund, Denmark

Purpose: SCN8A pathogenic variants can cause a wide range phenotype, mainly consisting of epilepsy and
neurodevelopmental disorders. We aimed at investigating the long-term evolution of SCN8A-related
conditions, focusing on the critical time of transitioning from childhood to adulthood, to identify clinical
trajectories and assess transition from pediatric to adult care services.

Method: Individuals carrying a pathogenic SCN8A variant, aged 214 years, were recruited through an
international clinical network. Electroclinical data were collected through ad hoc questionnaires and
phenotyping sheets, including a transfer history form. Functional independence was evaluated through Barthel
Index for ADL and general functioning through the Children's Global Assessment Scale.

Results: We collected 42 subjects, aged 14-55 years (mean age: 24.9); 19/42 (45.2%) have completed the
transition at a mean age of 19.2 years (range 17-25 years). The main issues at transition regarded seizure
management (50%); polytherapy (42.8%); ADLs impairment (42.8%), neurodevelopmental disorders (40.4%);
psychiatric comorbidities (35.7%), behavioural problems (35.7%); multidisciplinary care (23.8%); social support
(19%); contraception (16.6%); compliance, legal issues (9.5%); bone health (9.5%); diagnostic difficulties
(9.5%). Patients belonging to milder phenotypes (benign familial infantile epilepsy, BFIE), may not need
transition, as symptoms usually resolve in childhood. However, clinicians should be aware of the possible late
onset of movement disorders. Patients with SCN8A-developmental and epileptic encephalopathy need life-
time multidisciplinary care, that should be delivered in specialized centers without age limitations, with a
holistic approach. Patients with intermediate epilepsy had heterogeneous trajectories, where transition could
be diversified accordingly. Patients without epilepsy require equal attention during transition, especially as
regards care and support needs for movement or behavioural disorders as well as cognitive impairment.
Conclusion: The main SCN8A phenotypic subgroups have distinct clinical characteristics and needs that should
be reflected in the care process, upon all life stages. We propose a diversified transition model aiming at
precision in all contexts of care.

HCFC1 variants in the proteolysis domain are associated with X-linked idiopathic focal epilepsy:
exploring the underlying mechanism

N Hel, B-Z Guan?, ] Wang?, H-K Liu?, Y Mao?, Z-G Liu®, F Yin®, J Peng®, B Xiao®, B-s Tang®, D Zhou’, G Huang?, Q-L

Dai®, Y Zeng®, H Han', Q-X Zhai'?, B Li%, B Tang?, W-B Li!, W Song?, L Liu?, Y-W Shil, B-M Li, T Su?, P Zhou?, X-R
Liul, L-W Guo?'?, Y-H Yi!, W-P Liao! lInstitute of Neuroscience, Key Laboratory of Neurogenetics and
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Channelopathies of Guangdong Province and the Ministry of Education of China, The Second Affiliated
Hospital, Guangzhou Medical University, Department of Neurology, Guangzhou, China, 2BGl-Genomics, BGI-
Shenzhen, Shenzhen, China, 3Frasergen Bioinformatics Co., Ltd, Wuhan, China, *Affiliated Foshan Maternity &
Child Healthcare Hospital, Southern Medical University, Department of Pediatrics, Foshan, China, >Xiangya
Hospital, Central South University, Department of Pediatrics, Changsha, China, ®Xiangya Hospital, Central South
University, Department of Neurology, Changsha, China, “West China Hospital, Sichuan University, Department
of Neurology, Chengdu, China, 8Department of Pediatrics, the First Affiliated Hospital of Shantou University
Medical College, Shantou, China, °the First Affiliated Hospital, Sun Yat-sen University, Department of
Neurology, Guangzhou, China, 1°Children’s Hospital of Shanxi, Department of Pediatrics, Taiyuan, China,
Guangdong General Hospital, Guangdong Academy of Medical Sciences, Department of Pediatrics,
Guangzhou, China, ?BioDiagnostic laboratories, Brooklyn, Division of molecular testing, New York, United
States

Purpose: HCFC1 encodes transcriptional co-regulator HCF-1, which undergoes an unusual proteolytic
maturation at a centrally located proteolysis domain. HCFC1 variants were associated with X-linked cobalamin
metabolism disorders and mental retardation-3. This study aimed to explore the role of HCFC1 variants in
common epilepsy and the mechanism underlying phenotype heterogeneity.

Method: Whole-exome sequencing was performed in a cohort of 313 patients with idiopathic partial (focal)
epilepsy. Functional studies determined the effects of the variants on the proteolytic maturation of HCF-1, cell
proliferation, and MMACHC expression. The role of HCFC1 variants in partial epilepsy was validated in another
cohort from multiple centers.

Results: We identified seven hemizygous HCFC1 variants in 11 cases and confirmed the finding in the
validation cohort with additional 13 cases and six more hemizygous variants. All patients showed partial
epilepsies with favorable outcome. None of them had cobalamin disorders. Functional studies demonstrated
that the variants in the proteolysis domain impaired the maturation by disrupting the cleavage process with
loss of inhibition of cell growth but did not affect MMACHC expression that was associated with cobalamin
disorder. The degree of functional impairment was correlated with the severity of phenotype. Further analysis
demonstrated that variants within the proteolysis domain were associated with common and mild partial
epilepsy, whereas those in the kelch domain were associated with cobalamin disorder featured by severe and
even fatal epileptic encephalopathy, and those in the basic and acidic domains were associated with mainly
intellectual disability.

Conclusion: HCFC1 is potentially a candidate gene for common partial epilepsy with distinct underlying
mechanism of proteolysis dysfunction. The HCF-1 domains played distinct functional roles and were associated
with different clinical phenotypes, suggesting a sub-molecular effect. The distinct difference between
cobalamin disorders and idiopathic partial epilepsy in phenotype and pathogenic mechanism, implying a
clinical significance in early diagnosis and management.

Genetics 2 11:30 - 12:30
Wednesday, 6 September Liffey A

Clinical phenotypes of patients with GABRG2 loss-of-function and gain-of-function variants

A Rossi'?, SX Lin3, RS Mgller'#, E Gardellal%, NL Absalom?®, PK Ahring?, G Rubboli®, GABRG2 Research Study
Group Danish Epilepsy Center, Department of Epilepsy Genetics and Personalized Medicine, Dianalund,
Denmark, 2IRCCS San Matteo Hospital Foundation, University of Pavia, Pediatric Clinic, Pavia, Italy, *Brain and
Mind Centre, Sydney Pharmacy School, Faculty of Medicine and Health, The University of Sydney, Sydney,
Australia, “University of Southern Denmark, Odense, Denmark, >School of Science, University of Western
Sydney, Sydney, Australia, Institute of Clinical Medicine, Copenhagen University, Copenhagen, Denmark

Purpose: Patients harbouring GABRG2 variants have been associated with a broad phenotypic spectrum
ranging from febrile seizures to developmental and epileptic encephalopathies (DEE). To date, GABRG2
variants have only been shown to cause loss-of-function (LoF) effects, which leads to reduced neuronal
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GABAergic activity. Gain-of-function effects have recently been observed in closely related GABR subunits. We
performed a clinical, genetic and functional evaluation of patients carrying GABRG2 variants.

Method: Patients were ascertained via an international network using demographic, genetic and electro-
clinical data. Thirty-nine unpublished patients were included harbouring 27 variants. Fifteen were missense
and functionally characterized by comparing GABAA receptors containing wild-type versus variant GABRG2
subunits using whole-cell voltage clamp electrophysiological recordings.

Results: Twenty variants showed a LoF effect and two a GoF effect. Five variants displayed no functional
alterations and the seven patients harbouring these were omitted from further analysis. The most severely
affected children (n=2) were GoF, with epilepsy onset within 3 months of life, severe DEE, focal seizures and
severe hypotonia. A third patient with a variant causing GoF showed mild developmental delay (DD), mild
hypotonia and autism. Twenty-nine patients with LoF variants showed seizure onset between 3 months and 10
years, with febrile seizures in 3/29 (10%) and epilepsy in 26/29 (90%: generalized 73%, focal + generalized 19%
and focal 8%): 42% had genetic epilepsy with febrile seizures +, 23% DEE, 8% myoclonic atonic epilepsy, 4%
myoclonic absence epilepsy, 4% childhood absence epilepsy, 4% juvenile absence epilepsy and 15%
unclassified epilepsy. They showed psychiatric and behavioural disturbances in 48%, mild hypotonia in 7% and
DD in 34% (mild in 70%).

Conclusion: GABRG2 LoF variants are associated with a phenotypic spectrum ranging from febrile seizures to
DEE. In addition, our study provides the first evidence of GABRG2 GoF variants and propose distinct
phenotypic features that differ from those related to LoF variants.

Somatic mutations as a cause of drug-resistant epilepsy including hippocampal sclerosis

M Doyle'?34 R Carton?*, H Kearney'*, S McDonald?, J Fay®, A Lacey®*, K Sweeney!#, D O'Brien'*, D Henshall*,
K Benson?*, G Cavalleri?>*, N Delanty>?* 'Beaumont Hospital, Epilepsy Department, Dublin, Ireland, 2Royal
College of Surgeons in Ireland, School of Pharmacy and Biomolecular Sciences, Dublin, Ireland, 3Royal College
of Surgeons in Ireland, StAR Research Programme in collaboration with Blackrock Clinic, Dublin, Dublin,
Ireland, “Royal College of Surgeons in Ireland, FutureNeuro SFI Research Centre, Dublin, Ireland, *Royal College
of Surgeons in Ireland, Biobanking Service, Dublin, Ireland

Purpose: Advances in sequencing technologies has driven genetic discovery in epilepsy. The contribution of
somatic variants to epilepsy has recently been demonstrated, particularly in the aetiology of malformations of
cortical development (MCD). The aim of this study was to determine the diagnostic yield of somatic variants in
somatic and germline epilepsy genes, ascertained from resected brain tissue from patients with multi-drug
resistant focal epilepsy.

Method: Forty-two cases were recruited across three categories; (i) MCD, (ii) mesial temporal lobe epilepsy
with hippocampal sclerosis (MTLE-HS) and (iii) non-lesional focal epilepsy. Participants were sub-divided based
on histopathology of the resected brain. Paired blood- and brain-derived DNA samples were sequenced using
high-coverage targeted next-generation sequencing to high depth (585X and 1360X respectively). Variants
were identified using Genome Analysis ToolKit (GATK4) MuTect-2 and confirmed using high-coverage
Amplicon-EZ sequencing.

Results: Forty-one patients were successfully sequenced using the NGS pipeline. Four variants were validated
using Amplicon sequencing — CBL and ALG13 in the MTLE-HS group: MTOR and FLNA in the MCD group. The
overall diagnostic yield across 41 patients was 10% - 9% in HS and 20% in MCD (FCD).

Conclusion: This study provides novel insights into the aetiology of MTLE-HS, for the first time highlighting a
potential pathogenic role of somatic variants in CBL and ALG13. We also report for the first time pathogenic
somatic variants in FLNA in MCD. We provide further insight into the importance of MTOR in MCD, in
particular focal cortical dysplasia. This work demonstrates the diagnostic value of somatic variants in germline
and somatic epilepsy genes, and the potential importance of genetic analysis of resected epilepsy surgery
brain tissue.

Natural history and adult phenotype of SYNGAP1-DEE
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M Rong!, TA Benke?, Q Ali®, A Aledo-Serrano?, A Bayat>®7, O Devinsky?, F Qaiser®, A Ali*, A Fasano'®, A
Bassett!12, DM Andrade®®® University Health Network, Toronto Western Hospital, Adult Genetic Epilepsy
Program, Neurology, Toronto, Canada, 2University of Colorado School of Medicine and Children's Hospital
Colorado, Department of Pediatrics, Neurology, Pharmacology and Otolaryngology, Aurora, United States,
3University Health Network, Toronto Western Hospital, Toronto, Canada, *Ruber Internacional Hospital,
Epilepsy & Neurogenetics Program, Neurology Department, Madrid, Spain, >University of Copenhagen,
Department of Drug Design and Pharmacology, Copenhagen, Denmark, ®Danish Epilepsy Centre, Department
for genetics and personalized medicine, Dianalund, Denmark, University of Southern Denmark, Institute for
Regional Health Services, Odense, Denmark, 8NYU Grossman School of Medicine, New York, United States,
9Toronto Western Hospital, University Health Network, Adult Genetic Epilepsy (AGE) Program, Krembil
Neurosciences Institute, Toronto, Canada, °Toronto Western Hospital, University Health Network, Edmond J.
Safra Program in Parkinson’s Disease, Morton and Gloria Shulman Movement Disorders Clinic, Toronto,
Canada, !Centre for Addiction and Mental Health, Clinical Genetics Research Program, Toronto, Canada,
2Toronto General Hospital, University Health Network, The Dalglish Family 22q Clinic, Toronto, Canada,
BUniversity of Toronto, Division of Neurology, Department of Medicine, Toronto, Canada

Purpose: SYNGAP1 variants are associated with rare developmental and epileptic encephalopathies (DEEs).
While SYNGAP1-related childhood phenotypes and daily living abilities have recently been described, the adult
phenotype remains ill-defined.

Method: Patients 18 years or older with likely pathogenic and pathogenic (LP/P) SYNGAP1 variants were
recruited via physicians’ practices and patient organization groups with diverse geographic locations. We used
validated questionnaires to evaluate:

-Seizure severity using a modified version of the Severity Assessment (SA) tool

-Social communication deficits using Social Communication Questionnaire Lifetime Version

-Adaptive behavioural abilities using Vineland Adaptive Behavioural Scales 3

Statistical analysis was performed using Kruskal-Wallis test to compare assessment scores with SYNGAP1
variant types.

Results: -14 adult patients harboured novel LP/P SYNGAP1 variants.

-Comorbidities seen: abnormal pain processing (100%), sleep disturbances (86%), social communication
disorder (79%), aggressive behaviour (79%), self-injurious behaviours (86%).

-Self-injurious behaviour and aggression were the most important factors increasing caregivers’ burden.
-Myoclonic-atonic seizures are uncommon in adults.

-One patient with a indel of SYNGAP1 exon 3 demonstrated an elevated ability to carry out daily living skills, as
well as stronger social skills compared to the rest of the cohort.

-We describe the oldest patient with SYNGAP1 reported so far (65-years-old) as well as the natural history of
her symptoms.

Conclusion: Adults with SYNGAP1-related DEEs present variable seizure frequency, but myoclonic-atonic
seizures are less prevalent in adults compared to children previously reported in the literature. Adult patients
were able to function slightly more independently than historical pediatric patients but were still very
dependent for activities of daily living. Non-seizure comorbidities, especially aggression, represent serious
concerns and remain significant challenges for both patients are caregivers.

Variants in SLCO5A1 and synaptic assembly genes contribute to impulsivity in juvenile myoclonic
epilepsy: genome wide association study

DK Pal!, N Panjwani?, A Shakeshaft?, D Roshandel?, F Lin?, C Deneubourg?, F Mirabella?, S Topp?, A
Collingwood?, A Hall!, A Smith?, K Keenan?, D Andrade?, C Beier?, M Syvertsen®, CY Fong®, E Gardella’, J
Gesche?, D Greenberg?, K Selmer®, R Moller?, A Orsini®?, KS Lim®, K Hamandi!!, CC Ng®, M Richardson?, G
Rubboli’, P Striano?®, | Talvik!?, R Thomas?3, J Zarubova®*, A Pastore!, M Fanto?, L Strug? King's College London,
Institute of Psychiatry, Psychology & Neuroscience, Basic and Clinical Neuroscience, London, United Kingdom,
2University of Toronto, Statistical Sciences and Computer Science, Toronto, Canada, 3University of Toronto,
Toronto, Canada, *Odense University Hospital, Odense, Denmark, *Vestre Viken Health Trust, Oslo, Norway,
SUniversity of Malaya, Kuala Lumpur, Malaysia, “Danish Epilepsy Centre, Dianalund, Denmark, Nationwide
Children's Hospital, Ohio, United States, °Oslo University Hospital, Oslo, Norway, °University of Genova,
Genova, Italy, 1Cardiff University, Cardiff, United Kingdom, 1?Talinn Children's Hospital, Talinn, Estonia,
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BNewcastle University, Newcastle, United Kingdom, *Charles University and Motol University Hospital,
Prague, Czech Republic

Purpose: Elevated impulsivity is a key component of attention-deficit hyperactivity disorder (ADHD), bipolar
disorder and epilepsy. Impulsivity is an endophenotype of juvenile myoclonic epilepsy (JME). Neural networks
underlying impulse control and myoclonic seizures overlap and may share genetic influences. There has been
no GWAS of impulsivity in any neuropsychiatric disorder.

Method: We performed a genome-wide association, colocalization and pathway analysis of trait impulsivity in
JME. We investigated the influence of 8,950,360 variants on impulsivity in European ancestry JME patients
(n=324) and a mega-analysis with all ancestries (n=372), who self-rated their trait impulsivity using the Barratt
Impulsivity Scale, eight-item BIS-Brief version. We first conducted a GWAS of BIS-Brief score in the European
subset, adjusted for sex, genotyping batch, age at consent, population stratification, and seizure frequency.
Results: We identify genome-wide associated SNPs at 8913.3 (p=7.5 x 10-9) and 10p11.21 (p=3.6 x 10-8). The
8q13.3 locus colocalizes with SLCO5A1 expression quantitative trait loci in cerebral cortex (p=9.5 x 10-3).
SLCO5A1 codes for a membrane-bound organic anion transporter and upregulates synapse
assembly/organisation genes. Pathway analysis also demonstrates 9.3-fold enrichment for synaptic assembly
genes (p=0.03) including NRXN1, NLGN1 and PTPRD. RNAi knockdown of Oatp30B, the Drosophila homolog of
SLCO5A1, causes both over-reactive startling behaviour (p=8.7 x 10-3) and increased seizure-like events (p=6.8
x 10-7). Polygenic risk score for ADHD correlates with impulsivity scores (p=1.60 x 10-3), demonstrating
shared genetic contributions.

Conclusion: We present evidence for the role of SLCO5A1 in impulsivity and seizure susceptibility through
triangulation with GWAS, colocalization with gene expression and functional evaluation using an established
model of seizure susceptibility in Drosophila. SLCO5A1 loss-of-function represents a novel impulsivity and
seizure mechanism. Synaptic assembly genes may inform the aetiology of impulsivity in health and disease.
Excitatory-inhibitory imbalance in the prefrontal-striatal network may predispose to epilepsy and impulsivity
substrates and invites new approaches to neuromodulation of generalised seizures.

Analysis of more than 90,000 diagnostic tests in people with epilepsy identifies the age of seizure
onset-specific epilepsy-associated genes

A Ivaniuk?, E Perez-Palma?, J Xiao®, M St John?, D Lal**5® 1Cleveland Clinic, Epilepsy Center, Cleveland, United
States, 2Universidad del Desarrollo, Centro de Genética y Gendmica, Facultad de Medicina Clinica Alemana,
Santiago, Chile, 3Cleveland Clinic, Genomic Medicine Institute, Cleveland, United States, *Cleveland Clinic,
Neurological Institute, Cleveland, United States, *University Hospital of Cologne, Cologne Center for Genomics
(CCG), Cologne, Germany, ®Broad Institute of MIT and Harvard, Stanley Center for Psychiatric Research,
Cambridge, United States

Purpose: Gene expression follows temporal patterns in the human brain. In the ILAE Epilepsy Classification,
epilepsies are classified according to seizure onset. An additional criterium represents the etiology, such as
genetic factors. Here, we systematically assessed the seizure onset specificity across epilepsy-associated
single-gene disorders using the largest resource of clinical genetic data to date.

Method: We extracted genetic variants from 1,643,781 diagnostic test results in people with epilepsy
annotated in the largest genetic test repository ClinVar. To overcome roadblocks in using public resources for
genotype-phenotype analysis, we utilized the Mondo clinical term ontology and developed a framework to
map Mondo terms to the ILAE Classification of Epilepsy and of Epilepsy Syndromes. Gene-seizure onset
enrichment analyses were performed for all variants combined and on variant type level.

Results: Across the whole ClinVar database, we identified 89,453 variants in 549 genes in total and 11,731
pathogenetic (likely pathogenic and pathogenic combined) variants in 415 genes in people with epilepsy. The
neonatal/infantile-onset (NIO) group had the highest number of genes (n=186) and pathogenic variants
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(n=4319). The genes with the largest number of pathogenic variants were SCN1A in the NIO group (N= 1049),
GRIN2A in the childhood-onset (CO) group (N=168), LG/1 in the adolescent/adult-onset (AAO) group (N=36),
and DEPDCS5 in the variable-onset (VO) group (N=200). In variant type analysis, the VO group was enriched for
protein-truncating variants (OR 2.24, 95%Cl 1.9-2.63, p < 0.001) and the NIO group — for missense variants (OR
1.93, 95%Cl 1.69-2.21, p<0.001).

Conclusion: This is the largest analysis of clinical genetic data from people with epilepsy to date. We identified
gene sets associated with age-specific epilepsy syndromes, found new genotype-seizure onset associations,
and validated the existing ones. At time of conference, we will present additional analysis using the rich set of
data available in combination with biological data such as transcriptomic and pathways data.

Neuroimaging 15:30 - 16:30
Sunday, 3 September Liffey Hall 1

Atrophy in subcortical brain structures in newly diagnosed focal epilepsy is associated with
alterations in white matter connectivity and neuropsychology

C de Bezenac?, N Leek?, G Adan'?, A Marson?, S Keller! 'Department of Pharmacology and Therapeutics,
Institute of Systems, Molecular and Integrative Biology, University of Liverpool, Liverpool, United Kingdom,
2The Walton Centre NHS Foundation Trust, Liverpool, United Kingdom

Purpose: Subcortical atrophy has been reported in patients with chronic focal epilepsy. Preliminary evidence
indicates that these changes may already present at diagnosis. However, it is unclear whether localised
subcortical shape deformations account for atrophy in patients with newly diagnosed focal epilepsy (NDfE) and
whether such changes are associated with white matter pathways and neuropsychological function which is
also known to be compromised before the start of antiepileptic drug treatment (AED).

Method: We collected T1-weighted and diffusion-weighted MRI, and neuropsychological data from 85 patients
with NDfE and 34 healthy controls (HC) matched for age, sex and education. A vertex-based shape analysis was
performed to compare NDfE and HC. With a linear combination (PCA) of significant subcortical shape values,
we used a connectometry analysis to identify white mater pathways related to subcortical shape alterations.
The relationships between subcortical values and neuropsychology were assessed using a generalised-
canonical-correlation approach.

Results: We found bilateral focal inward deformation (atrophy) in areas of the thalamus and pallidum, and in
the right hippocampus and brain stem in NDfE compared to HC. The connectometry analysis revealed that
increased quantitative anisotropy (QA) was associated with overall shape variation in a number of tracts
including the anterior commissure and corpus callosum forceps major (FDR = 0.0002), as well as a decreased
QA in the fornices and left arcuate fasciculus (FDR = 0.09). Inward deformation in the thalami and right
pallidum was related to negative mood and reduced working memory and processing speed abilities.
Conclusion: Atrophy of subcortical structures previously associated with the generation and maintenance of
focal seizures may be present at epilepsy diagnosis and correlated with alterations in white mater connectivity
and neuropsychology. Together findings suggest that changes are at least partly the result of early
epileptogenic processes rather than due to the chronicity and AED treatment.

Localization of temporal lobe epilepsy networks from individualized atrophy patterns

S Lariviére?, F Schaper?, J Royer?, R Rodriguez-Cruces?, S Tavakol?, Y Weng?, C Abdallah?, A Bernasconi?, N
Bernasconi?, L Concha® Z Zhang?, B Frauscher?, B Bernhardt?, M Fox! Brigham and Women's Hospital /
Harvard Medical School, Boston, United States, 2Montreal Neurological Institute and Hospital / McGill
University, Montreal, Canada, 3Nanjing University, Nanjing, China, *Universidad Nacional Autonoma de Mexico,
Querétaro, Mexico
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Purpose: Hippocampal atrophy is associated with temporal lobe epilepsy (TLE), but it remains unclear why
patients show heterogenous structural compromise beyond the seizure focus. Here, we tested whether the
regional variability in atrophy patterns at the single-subject level maps to a common brain network.

Method: We studied 83 adult patients with drug resistant TLE (39 males, mean age+SD=30.2+10.3 years) and
120 healthy controls (54 males, mean age+SD=29.8+9.5 years). All participants underwent high-resolution T1w
MRI.

We performed a whole-brain, voxel-based morphometry analysis in controls to generate a normative model of
atrophy. Beta-term maps for age and gender, as well as the map of the residuals from this normative model,
were used to calculate a w-score for grey matter concentration (henceforth, atrophy) in each patient.
Individualized w-maps were thresholded to retain the top 1% of atrophied voxels. The brain network
functionally connected to each patient’s peak atrophy locations were then computed using human brain
connectome data (n=1000).

Results: Individuals with TLE showed widespread atrophy, spanning cortical, subcortical, and cerebellar
territory, with a maximum overlap in the ipsilateral anterior hippocampus (maximum patient overlap of 25%).
However, these heterogeneous atrophied regions were part of a common brain network defined by functional
connectivity to the mesiotemporal lobe, sensorimotor cortex, basal ganglia, and cerebellum. Comparing
subject-specific atrophy network maps in patients to controls revealed that atrophy locations in TLE had
increased functional connectivity to mesiotemporal, basal ganglia, and cerebellar structures, but decreased
functional connectivity to sensorimotor cortices (prpr<0.01), suggesting that different functional mechanisms
may underlie atrophy patterns in the disease.

Conclusion: Our findings highlight the utility of atrophy network mapping to localize syndrome-specific brain
networks despite inter-individual morphological heterogeneity. Personalized atrophy network mapping
promises to enhance diagnostics and patient subtyping efforts in TLE and may guide the calibration and
prognostics of surgical and neuromodulatory treatments.

Anti-seizure medications may not influence brain morphometry in mesial temporal lobe epilepsy:
a prospective MRI study

| Sammarra®, ME Caligiuri?, MC Bonacci3, F Fortunato?, | Martino?, A Giugno?, C Fratto?, L Marino?, A Labate?, A
Gambardella® lInstitute of Neurology, Magna Graecia University, Department of Medical and Surgical Sciences,
Catanzaro, Italy, 2Neuroscience Research Centre, Magna Graecia University, Department of Medical and
Surgical Sciences, Catanzaro, Italy, 3Magna Graecia University, Department of Medical and Surgical Sciences,
Catanzaro, Italy, *Neurology Unit, University of Messina, BIOMORF Department, Messina, Italy

Purpose: In existing literature on epileptic syndromes, the administration of one or more anti-seizure
medications (ASMs) is considered a potential confounding factor for neuroimaging findings regarding brain
structure and function. In this work, we assessed differences in cortical and subcortical grey matter among
drug-naive patients with mild MTLE, patients undergoing monotherapy, and healthy controls. Furthermore, we
evaluated longitudinal changes in brain morphology in a subset of patients with a follow-up MRI exam.
Method: We consecutively enrolled 57 patients with mild MTLE and 58 healthy controls. Twenty-two out of 57
patients were drug-naive (39.8+14.2 years), while 35/57 (36.8+12.2 years) were treated with one ASM (12/35
carbamazepine, 8/35 lamotrigine, 1/35 oxcarbazepine, 7/35 levetiracetam, 5/35 topiramate and, 2/35
valproate). All subjects underwent 3T-MRI and FreeSurfer was used for automated cortical and subcortical
morphometry. Eight mild MTLE patients also underwent a follow-up MRI (mean distance between scans:
4.0+3.3 years). Differences in cortical and subcortical grey matter between naive and on-treatment mild MTLE
patients compared to healthy controls were assessed using one-way Analysis of Covariance (ANCOVA), with
age, disease duration and intracranial volume as covariates-of-no-interest. The longitudinal analysis was
conducted constructing a linear mixed model with a first-order autoregressive structure.

Results: No significant differences in cortical and subcortical grey matter were found between drug-naive and
treated mild MTLE patients. Moreover, in mild MTLE patients, progressive atrophy involving thickness of right
insula (p=0.007) and surface of left inferior parietal gyrus (p=0.006), precuneus (p=0.006), and superior parietal
gyrus (p=0.001) was observed.

Conclusion: Our study contributes to delineate the role of ASMs on brain structure, in a group of patients with
up to ten years of history of medication. The lack of ASMs effect on cerebral grey matter reassures about the
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safety of most used drugs in focal epilepsy and on their potentially marginal role in influencing neuroimaging
results.

Structural correlates of drug resistance in juvenile myoclonic epilepsy

B Crespo Pimentel'?3, F Xiao?3, L Caciagli®®, J Héfler!, L Rainer'*, M Kronbichler?, E Trinka'*, G Kuchukhidze'*,
B Wandschneider?3, M Koepp?? Christian Doppler University Hospital, Department of Neurology,
Neurointensive Care, and Neurorehabilitation, Salzburg, Austria, 2UCL Queen Square Institute of Neurology,
Department of Clinical & Experimental Epilepsy, London, United Kingdom, 3Epilepsy Society, Epilepsy Society
MRI Unit, Chalfont St. Peter, United Kingdom, *Paracelsus Private Medical University, Neuroscience Institute
and Centre for Neurocognitive Research, Salzburg, Austria

Purpose: MRI studies on idiopathic generalized epilepsies have described structural changes in patients
compared to healthy controls but have not clarified which ones may relate to seizure activity. Here we
assessed surface-based MRI markers of cortical morphology in juvenile myoclonic epilepsy (JME) to identify
structural correlates of drug resistance.

Method: In this cross-sectional multicentre analysis, we obtained 3T MRI from a total of 78 controls (56%
female, median age 26 [22, 32]), 42 drug-resistant patients (50% female, median age 26 [22, 32]) and 37 drug-
responsive (59% female, median age 32 [25, 39]), recruited at two tertiary epilepsy centres. Drug resistance
was defined as failure to attain seizure freedom in the last 12 months despite two adequate trials of anti-
seizure medication. Datasets were corrected for batch effects and processed through a framework that
integrates cortex-wide markers of vertical (thickness) and horizontal cortical organization (surface area) as well
as sulco-gyral complexity (gyrification index). We performed a vertex wise analysis with a cluster defining
threshold of p=0.025. Cognitive performance on executive functions and verbal memory was also assessed.
Results: Compared to controls, patients showed cortical thinning and increased surface area in the temporal
and prefrontal regions after cluster correction. Drug-resistant patients showed increased surface area in
prefrontal, cingulate and temporal cortex accompanied by increased gyrification in the temporal cortex when
compared to drug-responsive patients.

Finally, patients with drug resistance disease performed worse than drug sensitive patients and controls across
tests of verbal fluency (p<0.05) and mental flexibility (p<0.05) and showed higher anxiety (p<0.05) and
depression scales (p<0.001).

Conclusion: Drug-resistant patients with JME present a distinct structural phenotype characterized by
increased surface area and gyrification. These features are likely to be part of a continuum of
neurodevelopmental abnormalities reflecting increased seizure predisposition and neurocognitive deficits.

Segmenting focal cortical dysplasias using graph neural networks: a MELD study

K Wagstyl®, H Spitzer?, M Ripart?, T Meld Project?, S Adler! 'University College London, London, United
Kingdom, 2Helmholtz Zentrum Miinchen, Miinchen, Germany

Purpose: Focal cortical dysplasia (FCD) is a common cause of drug-resistant epilepsy, and accurate detection
on MRI is critical for presurgical planning. However, identification of FCD remains challenging due to its subtle
imaging features. Previous detection methods have been susceptible to high numbers of false positives due to
their inability to consider the entire cortex. This Multicentre Epilepsy Lesion Detection (MELD) project study
aimed to develop a whole brain graph neural network (GNN) for segmenting FCDs.

Method: The MELD cohort of surface-based MRI features for 618 patients with FCD and 397 controls was used
to train and test a novel GNN model. The cortical mesh was represented as a graph, treating vertices as nodes
connected to neighbouring vertices by edges, enabling the network to learn spatial relationships between
brain regions. The model was trained to identify lesional vertices. It was pretrained with synthetic lesions and
fine-tuned with real patient data. We combined three different loss functions: Dice loss, cross-entropy loss,
and a distance-based loss which allowed for uncertainty in manually defined lesion masks.
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Results: On a withheld test cohort, the GNN model achieved a sensitivity of 67% in patients, with a specificity
of 70% in controls, a significant gain in specificity in controls against patch-based approaches on the same
dataset (sensitivity 67%, specificity 59%). The GNN model decreased the number of false positive clusters from
a median of 1 per patient [IQR: 0-3] to 0 [IQR: 0-1].

Conclusion: In conclusion, we demonstrate the utility of GNNs for FCD segmentation in MRI scans and the
potential benefit of using synthetic data for pre-training. The fully trained GNN substantially improved on
previous patch-based approaches. Further improvements are likely to result from additional measures to
mitigate lesion mask uncertainty. This improvement of specificity is important for clinical integration of lesion-
detection tools, reducing the number of areas requiring expert review.

Neuropsychology 11:30 - 12:30
Wednesday, 6 September Liffey Hall 2

Neuropsychological outcomes following stereo-EEG radiofrequency thermocoagulation

E Cockle!, G Rayner?, C Malpas?, T O'Brien?, R Alpitsis?, A Neal® !Monash University, Melbourne, Australia,
2University of Melbourne, Melbourne, Australia

Purpose: Radiofrequency thermocoagulation (RF-THC) has been posed as relatively safe from a cognitive
perspective, however, this tends to be reported in the absence of neuropsychological assessments. The
current study is the first prospective evaluation of neuropsychological outcomes associated with stereo-EEG
RF-THC in patients with focal drug resistant epilepsy.

Method: Thirty-eight stereo-EEG candidates (M=36.47 years, SD=10.10, 56% female) were prospectively
recruited across two Melbourne hospitals. Eighteen had a dominant epileptogenic zone (EZ) (temporal=10,
frontal=4, insula=2, nodular heterotopia (NH)=2), 16 a nondominant EZ (temporal=11, frontal=2, insula-2,
NH=2, hypothalamic haematoma=1), and 4 a bilateral EZ (bitemporal=3, bilateral NH=1). All patients
underwent RF-THC with a mean of 11.58 (SD=7.73) coagulation sites. A comprehensive neuropsychological
assessment was administered before implantation and 3-months after RF-THC (M=108.11 days, SD=28.67).
Outcomes across cognitive domains were assessed at a group level with repeated measures t-tests. Repeated
measures ANOVAs compared memory and language outcomes according to whether dominant mesial
temporal lobe (mTL) structures were coagulated. Reliable change indices were undertaken to explore clinically
meaningful changes at an individual level.

Results: At a group level, RF-THC was not associated with a decline in any cognitive domain. Subgroup analysis
revealed a decline in verbal memory following RF-THC of dominant mTL structures, F(1,36)=4.85, p=.03. No
significant differences in visual memory, F(1,34)=2.24, p=.67 or confrontation naming F(1,34)=3.14, p=.09 were
observed. Reliable change indices revealed while overall 63% of patients experienced an improvement on a
cognitive task, 20% experienced a decline on a measure of executive functioning, 16% visual memory, 14%
verbal memory, 14% confrontation naming, 13% processing speed and 7% attention.

Conclusion: RF-THC of dominant mTL structures is associated with a decline in verbal memory at three
months. Additionally, 55% of patients experienced a decline in at least one cognitive domain. These findings
highlight that RF-THC may cause a decline in cognition and appropriate neuropsychological counselling is
essential.

Developmental trajectories in developmental and epileptic encephalopathies

T Lo Barco'?, F Offredi?, A Cossu'?, J Proietti'?, G Cantalupo®?, B Dalla Bernardina?, F Darra’? 'University of
Verona, Child Neuropsychiatry, 37124, Italy, Research Center for Pediatric Epilepsies, 37124, Italy

Purpose: Developmental and epileptic encephalopathies (DEEs) are rare disorders where neurodevelopmental

impairment is caused by an underlying cause and worsened by uncontrolled seizure activity. It is a
heterogeneous group with wide variability of cognitive disability and impaired functioning. With the aim to
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explore this diversity, we analyzed the neurodevelopmental trajectories of patients affected by genetic DEEs
followed at our centre.

Method: We included in the study individuals with a genetic DEE, diagnosed accordingly with the ILAE
definition, and having tested at least once with standardized cognitive quotient (1Q) or developmental
quotient (DQ) scales. We then analyzed the distribution of the developmental/cognitive scores at three time
points: 0-3 years (T0), 6-10 years (T1), 11-15 years (T2).

Results: 168 patients were enrolled with 22 different types of DEE, including Dravet Syndrome (n=50), TSC1/2
(n=24), Angelman Syndrome (n=15), PCDH19 (n=14), CDKL5 (n=12), KCNQ2 (n=7), SLC2A1 (n=7), GRIN2A (n=5),
and others.

Age at developmental/cognitive evaluation ranged from 4 months to 26 years.

137 patients were tested repeatedly, and 69 subjects were tested at TO and T1 and/or T2.

At TO, neurodevelopment was normal in 69%, mildly impaired in 9%, moderately impaired in 7%, severely
impaired in 15%.

At T1 (n=62), IQ was normal in 31%, mildly impaired in 31%, moderately impaired in 13%, severely impaired in
25%.

At T2 (n=43), only 9% obtained a normal 1Q; a mild cognitive impairment was seen in 12%, and remaining
patients had a moderate (16%) or severe impairment (63%).

Conclusion: Repetition over time of the cognitive assessment is essential in the care of patients with DEEs in
terms of therapeutic decisions and rehabilitation planning. They also allow to identify diverse
neurodevelopmental trajectories between the different types of DEEs, with major implications in terms of
outcome definition. Anyway, a "floor effect" becomes evident with advancing age, highlighting the need for
disease-specific severity measures.

Abnormal metabolic patterns revealed by 'H MR spectroscopy associate with cognitive findings in
progressive myoclonus type 1 (EPM1) patients

J Hyppdnen®?, V Paanila®, M Aikia*, P Koskenkorva3, M Kénénen?, R Vanninen®?, E Mervaala¥?, R Kilvidinen*?, |
Hakumiki®? *Kuopio University Hospital, Full Member of ERN EpiCARE, Department of Clinical
Neurophysiology, Kuopio, Finland, 2University of Eastern Finland, Institute of Medicine, Kuopio, Finland,
3Kuopio University Hospital, Full Member of ERN EpiCARE, Department of Clinical Radiology, Kuopio, Finland,
4Kuopio University Hospital, Full Member of ERN EpiCARE, Department of Neurology, Kuopio, Finland

Purpose: Patients with progressive myoclonus epilepsy type 1 (EPM1) show severe progressive myoclonus,
which is associated with impairment in psychomotor speed and executive function cognitive domains.
Patients’ verbal memory is usually largely preserved. Previous MRI studies showed gray matter volume loss in
sensorimotor and supplementary motor areas and thalamus. The aim of this study was to examine metabolic
changes in EPM1 patients using MR spectroscopy (MRS).

Method: Eighteen EPM1 patients (9M, 9F) underwent clinical evaluation and neuropsychological testing,
which included assessment of intellectual ability, verbal memory, and psychomotor and executive functions.
The imaging studies were conducted with a 1,5T MRI system. 2D Chemical Shift Imaging (CSl) spectral maps
(TE=135) were obtained for the following regions of the brain: basal ganglia, thalamus, insula, splenium and
occipital white and grey matter. N-acetyl-aspartate (NAA)-, choline (Cho)- and lactate (Lac)-to-creatine (Cr)
ratios were analyzed. Ten healthy subjects (5M, 5F) were used as controls for MRS.

Results: Thalamic, splenium and occipital white matter Lac/Cr was increased, and basal ganglia and insular
NAA/Cr was decreased in EPM1 patients compared to healthy controls. Cho/Cr changes in white matter were
associated with myoclonus severity (r? 0.682, p=0.002). Verbal IQ and Performance 1Q correlated significantly
negatively with Cho/Cr, NAA/Cr and Lac/Cr in the right insula. Basal ganglia and thalamic Cho/Cr and NAA/Cr
correlated with the results of verbal memory tasks. In comparison, complex psychomotor and executive
function tests’ results were associated with Lac/Cr changes in basal ganglia, insula, thalamus and white matter.
Conclusion: We found wide range of metabolic changes in basal ganglia, thalamic nuclei, insula, and occipital
areas of EPM1 patients. Different metabolite changes especially in the right insula, basal ganglia and thalamus
were associated with global cognitive abilities and impairment of psychomotor and executive functions of
EPM1 patients. Multiple widespread metabolite changes support the presence of neurodegeneration
associated with EPM1 progression.
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Prevalence and risk factors for anxiety and depression in adult patients with epilepsy: a
multicenter survey-based study

W Shi?, J Lit 'West China Hospital, Sichuan University, Department of Neurology, Chengdu, China

Purpose: The study was undertaken to evaluate the prevalence and risk factors of anxiety and depression
among Chinese adult patients with epilepsy (PWE).

Method: Adult PWE were recruited from thirteen tertiary epilepsy centers from February to September 2022.
Generalized Anxiety Disorder-7 (GAD-7) and Neurological Disorders Depression Inventory for Epilepsy (NDDI-E)
were applied to evaluate anxiety and depression, respectively. Both univariate and multivariate logistic
regression were performed to explore risk factors of anxiety and depression.

Results: A total of 1326 PWE were enrolled in this study, 691 (52.1%) were males. The median age of
participants was 32 years. The prevalence of anxiety and depression were 31.45% and 27.30%, respectively.
Being female (OR = 1.465, 95%Cl: 1.133-1.897, P = 0.004), having two epilepsy types (refers as focal and
generalized epilepsy) (OR = 1.396, 95%Cl: 1.019-1.906, P = 0.036) and seizure occurrence in the last 3 months
(OR =1.445, 95%Cl: 1.026-2.044, P = 0.036) were risk factors for anxiety. Having two epilepsy types (OR =
1.523, 95%Cl: 1.096-2.107, P = 0.012) and seizure occurrence in the last 3 months (OR = 1.643, 95%Cl: 1.130-
2.410, P = 0.010) were risk factors for depression. In addition, for every 1-year increment of age, the odds of
developing depression were decreased by 3.8% (P = 4.07e7). Nevertheless, there was up to 70% PWE did not
receive any anticomorbidity treatment.

Conclusion: There was approximately 30% PWE suffered from anxiety or depression. Both having two epilepsy
types and seizure occurrence in the last 3 months were demonstrated as risk factors for anxiety and
depression. However, the current status of treatment was not optimistic. Clinicians should pay attention to
screening and management for psychiatric comorbidities in clinical practice.

The wellbeing neuro course: a randomized controlled trial of an internet-delivered transdiagnostic
psychological intervention for adults with epilepsy and other neurological disorders

M Gandy?, A Heriseanu?, T Balakumar?, E Karin?, ] Walker?, T Hathway?!, M Bisby?, A Scott?, ] Dudeney?!, A
Fisherl, N Titov?, B Dear! *Macquarie University, Sydney, Australia

Purpose: Mental health and functional difficulties are highly comorbid in people with epilepsy and other
neurological disorders. However, accessible psychological care options in neurology are limited.

Method: This Randomized Controlled Trial assessed the efficacy of a novel transdiagnostic internet-delivered
psychological intervention in 215 (treatment n = 111; control n = 104). adults with a confirmed diagnosis of
epilepsy (n = 34), multiple sclerosis (n= 85), Parkinson’s disease (n = 43), or an acquired brain injury (n = 53).
The intervention, the Wellbeing Neuro Course, includes six lessons, based on principles of Cognitive Behavioral
Therapy (CBT) and Compensatory Cognitive Rehabilitation, delivered over 10-weeks with support from a
psychologist via email and telephone.

Results: At post-treatment, we observed overall significant between-group differences on our primary
outcomes of depression (PHQ-9; hedges g = 0-62), anxiety (GAD-7; g = 0-41) and disability (WHODAS 2.0; g =
0-31), that favoured treatment (all ps < 0-001). We also observed overall significant between-group differences
on secondary outcomes of cognitive function (Neuro-Qol; g = 0.37), emotional/behavioral dysycontrol (Neuro-
Qol; g = 0.45) and cognitive strategy use (CCSQ; g = 0.41), favoring treatment (ps < 0-001). Treatment-related
effects maintained at 3-month follow-up. For the epilepsy subsample, there were significant group-differences
for depression (p =.006) and anxiety (p = .07) but not for disability (p =.112). However significant
improvements in disability from pre-treatment to 3-month follow-up emerged (p = .019). Findings were
achieved with modest clinician time (average of 95-7 min [SD = 59-3]) per participant.

Conclusion: A carefully designed remote psychological intervention based on modified CBT was highly
acceptable and efficacious for adults with a range of neurological disorders, including epilepsy.
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Contralesional epileptiform activity in Rasmussen’s Encephalitis is associated with early disease
onset, cortical and microstructural alterations in the contralateral hemisphere, cognitive decline,
and unfavorable outcome after hemispherotomy

T Bauer?, R von Wrede?, S Pujar?, A Racz!, C Hoppe?, T Baumgartner?l, S Varadkar®3, NR Held?, J Reiter?, S
Enders?, B David?, C Prillwitz!, M Brugues?, V Keil'#, M Jeub?, V Borger!, A Radbruch?, B Weber?, C
Helmstaedter?, H Vatter!, T Baldeweg?, A Becker?!, H Cross®3®, R Surges?, T Riiber! 'University Hospital Bonn,
Bonn, Germany, 2Great Ormond Street Hospital for Children, London, United Kingdom, 3UCL NIHR BRC Great
Ormond Street Institute of Child Health, London, United Kingdom, *Amsterdam University Medical Center,
Amsterdam, Netherlands, *Young Epilepsy Lingfield, London, United Kingdom

Purpose: To quantify contralesional epileptiform activity (CEA) in Rasmussen’s encephalitis (RE) and uncover
its functional and structural underpinnings.

Method: Individuals with RE treated at the University Hospital Bonn between 2000 and 2018 (n=68, 39
females, median onset 7 years), were retrospectively ascertained. All available EEGs (N=531) were reviewed,
and interrater reliability was assessed in a randomly chosen subset (N=273). The temporal occurrence of CEA
(interictal discharges or seizure onset) was assessed using mixed-effects logistic regression. Cases with CEA
were compared to cases without CEA regarding neuropsychological impairment, inflammation
(histopathological markers from ipsilesional brain biopsies), cortical morphometry (FreeSurfer) and white
matter microstructure (fixel-based analysis). EEG findings were validated on a second cohort treated at the
Great Ormond Street Hospital for Children, London between 1995 and 2020 (n=59, 35 females, median onset 6
years, N=156 EEGs).

Results: CEA was observed preoperatively in 30/68 (44%) in Bonn (k=0.39), and 8/59 (14%) in London. Across
both cohorts, occurrence of CEA was associated with younger age at onset (OR 0.9, 95%-Cl [0.83, 0.97],
P=0.006). In Bonn, CEA was associated with contralesional morphometric alterations in the temporoparietal
junction, postcentral gyrus, temporal pole, and insular cortex (FWE-corrected P<0.05), lower fiber density and
cross-section of contralesional white matter tracts (P<0.05), as well as with lower intelligence (OR 5.19, 95%-Cl
[1.28, 21.08], P=0.021) and impaired verbal memory (OR 10.29, 95%-CI [1.97, 53.85], P=0.006). In Bonn, 11/17
(65%) and in London, 28/37 (76%) were seizure-free after hemispherotomy. In Bonn, contralesional
epileptiform activity was persistent postoperatively in 6/12 (50%), in London in 2/34 (6%). Across both cohorts,
preoperative contralesional epileptiform activity reduced the chance of postoperative seizure freedom (OR
0.69, 95%-Cl [0.50, 0.95], P=0.029).

Conclusion: Our findings question the concept of a strict unilaterality of RE and provide evidence of CEA as a
possible EEG predictor of unfavorable postoperative seizure outcome.

Quantitative MRI correlates of epilepsy and cognitive deficits in school-age children and young
adults with Sturge-Weber syndrome

CJuhasz?, J-W Jeong?, M-H Leel, N Gjolaj!, M Behen?, A Luat*! !Wayne State University, Pediatrics and
Neurology, Detroit, United States, 2Central Michigan University, Pediatrics, Mt. Pleasant, United States

Purpose: Early seizure onset and uncontrolled seizures are major risk factors of poor neurocognitive outcome
in young patients with Sturge-Weber syndrome (SWS). While anti-seizure medication can result in reasonable
seizure control and help avoid epilepsy surgery, many patients show cognitive deficits and brain atrophy in the
affected hemisphere. In this prospective study we evaluated hemispheric volume and cortical surface area
abnormalities and their association with seizure and cognitive variables in school-age children and young
adults with SWS and their healthy siblings.

Method: Eighteen subjects (age 7-24 years, mean: 15 years), including 9 patients with unilateral SWS with a
long history (6-23 years) of epilepsy but low seizure frequency (up to a few/year), and 9 healthy control
siblings, underwent high-resolution 3T MRI and neurocognitive testing prospectively. Using volumetric T1-
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weighted images, hemispheric white matter volume and cortical surface area were quantified, and severity of
atrophy in the SWS group was characterized by their affected/unaffected hemispheric ratios. MRI and clinical
variables were correlated using Spearman’s rank correlations.

Results: Hemispheric white matter volumes and cortical surface areas in the unaffected hemispheres of SWS
patients were similar to those of their healthy siblings. White matter volumes increased with age in the
unaffected but not in SWS-affected hemispheres. Longer epilepsy duration was associated with lower
affected/unaffected hemispheric ratios of white matter volume (r=-0.73, p=0.028) and cortical surface area
(r=-0.65, p=0.058). SWS patients showed mild-moderate cognitive deficits (mean full-scale IQ: 84; range: 66-
97). Lower white matter volume in the SWS-affected hemispheres was associated with lower non-dominant
hemispheric cognitive functions (r=0.70, p=0.036).

Conclusion: In school-age children and young adults with unilateral SWS, longer disease duration is associated
with a greater gap of white matter volumes and cortical surface area between affected and unaffected
hemispheres. Low white matter volume in the affected hemisphere may account for some of the long-term
cognitive deficits.

The ENVISION study, an international, prospective natural history study in young children with
SCN1A+ Dravet syndrome, 18-month follow-up

S Boronat!, MS Perry?, IE Scheffer?, J Sullivan?® J Wheless®, A Brunklaus®, L Laux’, A Patel®, C Roberts®, D
Dlugos?®, D Holder®, K Knupp??, M Lallas®3, S Phillips!4, E Segal®®, D Lal®*, E Wirrell*’, S Zuberi®, S Christensen??, |
Gofshteyn?8, N Huang?®, E James®®, MC Vila®®, S Rico®® 'Hospital de la Santa Creu i Sant Pau, Barcelona, Spain,
2Cook Children’s Medical Center, Fort Worth, United States, 3University of Melbourne, Austin Health,
Melbourne, Australia, “University of California at San Francisco, San Francisco, United States, °Le Bonheur
Children's Hospital, Memphis, United States, ®Royal Hospital for Children, Glasgow, United Kingdom, ’Ann &
Robert H. Lurie Children's Hospital of Chicago, Chicago, United States, #Nationwide Children’s Hospital,
Columbus, United States, °Doernbecher Children’s Hospital, Portland, United States, 1°Children’s Hospital of
Philadelphia, Philadelphia, United States, !1Children's Hospital Los Angeles, Los Angeles, United States,
12Children’s Hospital Colorado, Aurora, United States, *Nicklaus Children’s Hospital, Miami, United States,
“Multicare Health System, Tacoma, United States, 1*Northeast Regional Epilepsy Group, Hackensack, United
States, °Cleveland Clinic Lerner Research Institute, Cleveland, United States, 1’Mayo Clinic, Rochester, United
States, ®Encoded Therapeutics, Inc., South San Francisco, United States

Purpose: Dravet Syndrome (DS) is a developmental and epileptic encephalopathy (DEE) with high seizure
burden and many associated morbidities. There are limited prospective long-term data describing the
evolution of symptoms with age. ENVISION is an observational study prospectively evaluating the course and
impact of DS in young children and their families. Here, we will characterize impacts of DS in the first 1.5 years
of ENVISION.

Method: Ongoing, international, longitudinal, prospective study of young children with SCN1A+ DS.
Participants are assessed every 3 months for 24 months. Longitudinal progression of seizure burden, adaptive
functioning, language, and cognitive functioning are evaluated using electronic seizure diary and validated
tools (Bayley-lll, Vineland-Ill, BRIEF-P).

Results: By 065ep2022, 58 children were enrolled (median age 28 months). At enrolment 47% (27/58) of
participants were <2 years. Median monthly countable seizure frequency (MCSF) increased with age, but high
intraparticipant heterogeneity was observed (range 0-2549.3 seizures per 28 days at 3-month visit).
Approximately 14-20% of the cohort had extreme seizure burden defined as MCSF 214.0 OR a requirement for
rescue medication 24.0 times in a 28-day period. Cognition was universally impacted by age 2:3 years: months,
with average BSID-IIl developmental quotient (DQ [£SD]) of 69.9% (+34.1). Language development was
stagnated with average BSID-IIl language domain DQ of 57.7% (+£29.6). Fourteen children had atypical language
development patterns characterized by better expressive than receptive language skills. Executive functioning
(BRIEF-P) showed marked deficits, particularly in domains of inhibitory self-control and metacognition.
Predictive modelling indicated that developmental scores are independent of seizure burden.

Conclusion: Despite newer ASMs, participants have high seizure burden and early-onset of severe and
persistent developmental stagnation. Global development stagnates by age 3 and is independent of seizures.
Data from ENVISION indicate that a key therapeutic window for disease modifying therapy may exist prior to
age 3 years.
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Establishing PROMs in medication management of rare genetic epilepsies: what are the best
medications in 228 SYNGAP1 patients?

K Eschermann?, G Kluger?, V Schmeder?, M Mengual Hinojosa?, S Apler3, C von Stiilpnagel'*, T Hartlieb?, D
Weghuber®, L Kiwull** 1Research Inst. for Rehabilitation, Transition and Palliation, Paracelsus Medical
University, Salzburg, Austria, 2Syngap Elternhilfe e.V., Krefeld, Germany, 3Leon & Friends e.V., Waidring,
Austria, “Dep. of Pediatric Neurology and Developmental Medicine, iSPZ Hauner, Hauner Children's Hospital,
LMU Klinikum, Munich, Germany, *Department of Pediatrics, Paracelsus Medical University, Salzburg, Austria

Purpose: A major problem with rare diseases is that there is often little structured data on the efficacy of
drugs, and 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 them (PROMs - Patient Reported Outcome Measures). We started with one pilot
disease, SYNGAP1-related developmental and epileptic encephalopathy (SYNGAP1).

Method: A multilingual online platform (based on REDCap) for patient collaboration and data collection was
developed. In the survey, we asked parents' subjective evaluation of the medication. 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 rated medications in these categories on a scale
from -50/+50.

Results: We received 228 complete data sets from at least 15 countries, 20% of the known SYNGAP1-patients
worldwide. We collected data on 49 medications. To motivate parents, we displayed the survey results
immediately.

The best effects in the area of seizures were achieved by 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.

Conclusion: Valproate, 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.

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 worsened seizures, but there was improvement in
development. We hope to elucidate this effect in the future through correlation with individual SYNGAP1-
mutations.

Ketogenic diet in infants with epilepsy (KIWE): a randomised controlled trial

N Schoeler'2, L Marston?®, L Lyons?, S Halsall3, R Jain3, S Titre-Johnson3, M Balogun3, S Heales?, S Eaton®, M
Orford*, E Neal*, C Eltze?, E Stephen®, A Mallick®, F O'Callaghan?, S Agrawal’, A Parker®, M Kirkpatrick®, A
Brunklaus®, A McLellan!, H McCullagh'?, R Samanta®3, R Kneen??, ] Tan®, A Devlin'®, M Prasad'’, R Rattihalli?,
H Basu'?, A Desurkar??, R Williams?%, P Fallon??, | Nazareth3, N Freemantle3, JH Cross*? 'UCL Great Ormond
Street Institute of Child Health, London, United Kingdom, 2Great Ormond Street Hospital for Children, London,
United Kingdom, 3UCL, London, United Kingdom, “UCL Great Ormond Street Hospital for Children, London,
United Kingdom, SRoyal Aberdeen Children's Hospital, Aberdeen, United Kingdom, Bristol Royal Hospital for
Children, Bristol, United Kingdom, "Birmingham Children's Hospital, Birmingham, United Kingdom, 8Cambridge
University Hospitals, Cambridge, United Kingdom, Tayside Children's Hospital, Dundee, United Kingdom,
10Royal Hospital for Children, Glasgow, United Kingdom, 1'Royal Hospital for Sick Children, Edinburgh, United
Kingdom, *2Leeds Children's Hospital, Leeds, United Kingdom, 3University Hospital of Leicester, Leicester,
United Kingdom, *Alder Hey Children's Hospital, Liverpool, United Kingdom, *Royal Manchester Children's
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Hospital, Manchester, United Kingdom, Great North Children's Hospital, Newcastle, United Kingdom,
7Queens Medical Centre, Nottingham, United Kingdom, ¥Oxford University Hospitals, Oxford, United
Kingdom, °Royal Preston Hospital, Preston, United Kingdom, 2°Sheffield Children's Hospital, Sheffield, United
Kingdom, 2'Evelina London Children's Hospital, London, United Kingdom, 22St George's Hospital, London,
United Kingdom

Purpose: Many infancy-onset epilepsies are poorly responsive to anti-seizure medicines (ASMs) with poor
prognosis for neurodevelopmental outcome. Ketogenic diets (KD) can reduce seizures in older children and
adults. We aimed to assess the effectiveness of the KD in infants in a randomised controlled trial.

Method: Infants (age 1-24 months) with epilepsy, average >4 seizures/week and previous trial 22 ASMs, were
randomised to receive a classical KD or further ASM. The primary outcome was difference in number of
seizures during weeks 6-8 accounting for baseline.

Results: 78 children were randomised to KD and 58 to ASM. The median number of daily seizures was similar
in both groups at 8 weeks (IRR 1.33 95% Cl 0.84, 2.11). The odds ratio of achieving 250% seizure reduction was
1.21 (95% Cl 0.55, 2.65), and 0.88 (0.27, 2.80) for seizure freedom. A higher proportion of infants in the ASM
group changed the number or dose of concurrent ASMs during the intervention period (24/48 [50%)])
compared to KD (9/66 [14%)]). Side effect score at 8 weeks was similar in both groups (KD median 40 IQR
38,42; ASM 41 39,44). Overall health was numerically higher in the KD group (median 60 IQR 30, 60) at 8
weeks compared to ASM (median 30 IQR 30, 60).

Communication (2.79 95% Cl -8.14, 13.72) and socialisation (1.12 95% CI -17.13, 19.36) numerically improved
in the KD group compared to ASM at 12 months.

A similar proportion of infants in both groups reported at least one serious adverse event (43% ASM; 51% KD) -
most commonly seizures.

Conclusion: KD appears numerically similar in efficacy and tolerability to further ASM in infants with drug-
resistant epilepsy. The odds ratio of achieving seizure freedom at 8 weeks, and communication, socialisation
and overall health scores numerically favoured KD compared to further ASM.

Social Issues/Nursing 15:30 - 16:30
Monday, 4 September Liffey A

Adapting a self-management program for adolescents with epilepsy

R Fraser?, E Johnson?, E Novotny? 'University of Washington, Department of Rehabilitation Medicine, Seattle,
United States, *Seattle Children's Epilepsy Center, Seattle, United States

Purpose: The Program of Active Consumer Engagement in Self-management (PACES) in Epilepsy, an 8-session
group program, was created and validated with adult patients based on multiple surveys, focus groups, and
randomized controlled trials (RCT) (Fraser et al., Epilepsy and Behavior, 2011, 20, 291-296). RCT data showed
immediate and long-term effects on mood, epilepsy self-management and self-efficacy, and QoL (Johnson et
al., Epilepsia, 2020, 61, 1129-1141). The objective was to devise and evaluate program efficacy of a new “Teen
PACES” Epilepsy self-management program.

Method: Focus group research to saturation was conducted, using a set question group with (a) adolescents
with epilepsy age 14-15; (b) adolescents with epilepsy age 16-17; and (c) parents of adolescents aged 14-17
with epilepsy).

Results: Both teen groups indicated salient problems with seizure management and medication side effects.
Adolescents aged 14-15 indicate problems with epilepsy disclosure; changes in activities and participation;
experiencing bullying; psychosocial resources; and parental restrictions/hypervigilance. They preferred a peer-
based group lead by a young adult epilepsy professional and trained peer which meets on multiple occasions
through a medical establishment.

Adolescents age 16-17 indicate problems with driving and independence; the future (school, work, and
relationships); epilepsy disclosure; changes in activities and participation; and parental
restrictions/hypervigilance. They desire 1:1 self-management intervention with their doctor.
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Parents report problems with vigilance, medication concerns/worry, restricting teen activities for safety,
access to resources/teen isolation, and managing conflict with teens desiring independence.

Conclusion: This is a unique teen need effort. Program materials are being revised with more emphasis on
youth-engaging, less densely presented material for several site RCTs.

This research effort is supported by the University of Washington Health Promotion Research Center
cooperative agreement, Centers for Disease Control and Prevention, U.S.D.H H.S., award no.
5-U48DP006398-04-00. The contents are those of the authors and do not represent endorsement by CDC/HHS.

Pre-surgical preparation and post-surgery recovery: suggestions for patient-provider partnerships
B McVicker! *Dalhousie University, Halifax, Canada

Purpose: In a province-wide study of people with epilepsy (PWE), the Ontario Health Technology Advisory
Committee discovered that of 9,375 individuals who could benefit from epilepsy surgery, less than 2% of them
obtained surgery due to the lack of a systemic approach to the problem. As a PWE who underwent successful
epilepsy surgery and is actively involved in patient advisory committees, | will share my experience with pre-
surgical decision-making, post-surgical recovery, and offer suggestions for a counselling program for surgical
candidates to provide a proper understanding of surgery and recovery.

Method: The presentation will draw from my lived experience as a patient who underwent a left temporal
lobectomy and amygdalohippocampectomy, as a peer-support worker for Epilepsy Toronto (2013-2020), and
as a Research Coordinator for Dalhousie University’s Department of Neuroscience. Secondary literature, and
consultation with the Epilepsy Association of the Maritimes and Dalhousie Medical School will supplement my
discussion with a picture of the current treatment of epilepsy in Nova Scotia, Canada, and the challenges it
faces.

Results: As a PWE who has worked as a member of the Patient Advisory Committee to the Centre for
Addiction and Mental Health in quality improvement projects since 2020 and provides an alternative
perspective to research teams at Dalhousie University in proposals and publications on the treatment of
epilepsy, | will offer an alternative perspective on potential approaches to developing a pre-surgical complex
intervention and guidelines for post-surgical recovery.

Conclusion: This presentation will provide clinicians and researchers a myriad of thoughts and suggestions
from a PWE's perspective on ways to improve the number of candidates who choose to undergo epilepsy
surgery. These include public preparation groups that blend former surgical patients and medical practitioners,
vetted, informative resources for surgery candidates and/or their families, and emergency support for those in
the final pre- or immediate post-surgery stage.

Dance, equine-assisted therapy and social participation of people with epilepsy

L Teixeira-Machado?, C Souza-Santos?, RM Arida® Federal University of Sergipe, Education in Health, Lagarto,
Brazil, 2Federal University of Sergipe, Physical Therapy, Lagarto, Brazil, *Federal University of S3o Paulo,
Physiology, Sao Paulo, Brazil

Purpose: Several neurological conditions are associated with epilepsy, and physical interventions are
important for functioning and participation of people with epilepsy (PWE) (Dufiabeitia et al., 2022). This study
analyzed the influence of dance practice and equine-assisted therapy on functional independence, and social
participation in PWE associated or not with other neurological conditions.

Method: PWE were randomly allocated to dance practice (DP) or equine-assisted therapy (EAT). Both
interventions consisted of twenty-four sessions (one-hour, once a week). The EAT group used the horse as the
main therapeutic resource with accessories such as ball, stick, types of ground, and different mounts (side,
back, front). These activities always occurred outdoors. Each session was divided into approaching the horse
and stimulating the touch; free riding and riding with activities, and route with variation in pace and terrain
(Souza-Santos et al., 2018). The Dance group used theater rehearsal room. Dance classes were based on
kinesthetic empathy (imitation by mirroring the qualities), body resonance (adjustment of two bodies
moment-to-moment in a two-sided process), attunement (forms of intersubjectivity), synchrony (movement
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coordination between two or more individuals) (Teixeira-Machado et al., 2022). Pre- and post-interventions
were conducted using the Functional Independence Measure (FIM) and World Health Organization Disability
Assessment Schedule (WHODAS, 2.0 version) (Teixeira-Machado et al., 2017).

Results: Ninety-four participants, aged 17.4014.65 years, 53.06% males were included in this study. Forty-five
participants underwent DP group and forty-nine EAT group. Differences between the DP and EAT groups were
significant at post-intervention for communication (mean difference: 1.31; 99.8%Cl: 0.29, 2.32, p < 0.001, d =
0.93) and social cognition (mean difference: 1.01; 99.8%Cl: 0.13, 1.89, p < 0.001, d = 0.82). There were no
significant between-group differences regarding social participation.

Conclusion: Contact and relationship with the horse, and corporal dialog during dancing are promising
interventions for functioning and social participation of PWE.

Improving acute seizure management through an interprofessional education program

G Sawvides?, K Park®, M Chang'?, T Kantamneni!, S Bowditch?, K Kanth! UC Davis Medical Center,
Sacramento, United States, 20regon Health Sciences University, Neurology, Portland, United States,
30hioHealth, Columbus, United States

Purpose: Inpatient seizures pose a major challenge to care teams. Applying evidence-based practices is crucial
to providing high-quality and efficient care when managing seizures. Unfortunately, the lack of uniform
practice among care team members often leads to adverse outcomes. The purpose of our study is to
implement an interprofessional training program to standardize the approach to the acute management of
seizures.

Method: Physicians and nurses from both adult and pediatric departments completed an e-learning module
with lectures and were provided with badge flowcharts with a standardized seizure management algorithm
and checklist. Electronic medical record data collection tools were utilized to record key metrics of seizure care
such as time between seizure recognition and medication ordering verification, and administration, as well as
patient hospitalization outcomes.

Results: Mean time of clinical event to administration was 15 minutes (SD = 24.6) for first line antiseizure
medications and 25 minutes (SD = 60.8) for second-line therapies. Upon completion of the e-learning module,
survey respondents who felt highly comfortable with recognizing seizures increased from 39 percent to 65
percent, and those who felt highly comfortable with managing seizures increased from 40 percent to 68
percent. Data collection for administration response times after completing the education module is ongoing.
Conclusion: Our post-implementation data shows that learners who participate in our program demonstrate
increased confidence and knowledge about seizures. Therefore, we conclude that an education program
aimed at improving inpatient acute seizure management is feasible, its impacts quantifiable, and could result
in improved quality of care. In the future, the impact of online seizure management education programs can
be quantified further by measuring improvements in time between seizure recognition and first- and second
line antiseizure medication administration.

Single centre evaluation of a consultant nurse led, ‘One-Stop’, First Seizure Clinic (FSC)

P Tittensor?, F Manfredonia?, S Siddiqui?, D Russell’, P Bergin® 'The Royal Wolverhampton NHS Trust,
Neurology, Cannock, United Kingdom, 2The Royal Wolverhampton NHS Trust, Neurology, Wolverhampton,
United Kingdom, 3Auckland City Hospital, Neurology, Grafton, Auckland, New Zealand

Purpose: To evaluate a novel service designed to reduce waiting times and holistically evaluate people
experiencing a suspected first seizure.

Method: A consultant nurse for the epilepsies (CN) triages ED referrals, replacing ED direct booking. Patients
are allocated to one of two, weekly, FSCs. One is led by a consultant neurologist, the other by the CN. Patients
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receive an EEG and sometimes MRI at the FSC. Neurological examinations are provided by a senior clinical
fellow.

Data collection utilises EpiNet, a comprehensive clinical recording system also used for research and audit.
Results: 91 patients were offered an appointment in the FSC; 89% attendance. 51% offered an appointment
within two weeks of index seizure, 71% within a month. 72% of referrals were appropriate for FSC. 89% had
EEG at or prior to the clinic; 73% non-contributary, 21% non-specific abnormalities, 7% epileptiform. No
neurological examination findings relevant to epilepsy. 39% MRI at or prior to clinic, 51% afterwards; 72%
normal, 21% involutional change or stroke, 7% incidental abnormality. 88% received a diagnosis; 19%
unprovoked first seizure, 11% provoked first seizure, 11% focal epilepsy, 5% IGE, 7% epilepsy - unknown onset.
14% had NEAD (one NEAD/epilepsy). 27% received 1% antiseizure medication. 65% had epilepsy nurse follow-
up. One required neurologist follow-up. 8% with a first provoked seizure were given patient-initiated follow-
up, others discharged. At the EEC there will be additional data, including 12-month patient outcomes following
treatment and review.

Conclusion: Patients with suspected first seizure must be seen rapidly by a clinician with expertise in epilepsy.
Experienced, expert level, epilepsy nurses can safely lead FSCs. A ‘one-stop’ approach reduces hospital visits.
Advice, crucially on safety, can be given at the time of diagnosis, with timely planned follow-up and access to
the urgent helpline and clinics. The FSC provides opportunity for research, with an Al-based study planned.

Status Epilepticus 15:30 - 16:30
Tuesday, 5 September Liffey A

Cytokines in patients with new-onset refractory status epilepticus (NORSE) predict outcomes

A Hanin'23, ] Cespedes’?, K Dorgham®, Y Pulluru'®, M Gopaul?, G Gorochov®, DA Hafler!, V Navarro®3, N
Gaspard?, LJ Hirsch® lyale University School of Medicine, Neurology, New Haven, United States, %Institut du
Cerveau ICM, Paris, France, 3Hopital Pitié-Salpétriére, Neurologie, Paris, France, *Universidad Autonoma de
Centro America, School of Medicine, San Jose, Costa Rica, *Sorbonne Université, Hopital Pitié-Salpétriére,
Centre d'Immunologie et des Maladies Infectieuses, Paris, France, ®Nebraska Medical Center, Omaha, United
States, “Université Libre de Bruxelles, Brussels, Belgium

Purpose: To investigate inflammation using cerebrospinal fluid (CSF) and serum cytokines/chemokines in
patients with New-Onset Refractory Status Epilepticus (NORSE) to better understand the pathophysiology of
NORSE and consequences.

Method: Patients with NORSE (n=61, including n=51 cryptogenic), including its subtype with prior fever known
as FIRES (febrile infection-related epilepsy syndrome), were compared to patients with other refractory SE
(RSE, n=37), and control patients without SE (n=52). We measured 12 cytokines/chemokines in serum or CSF
samples using multiplexed fluorescent bead-based immunoassay detection. Cytokine levels were compared
between patients with and without SE and between the 51 patients with cryptogenic NORSE (cNORSE) and the
47 patients with a known-etiology RSE (NORSE n=10, other RSE n=37), and correlated with outcomes.

Results: A significant increase of IL-6, TNF-a, CXCL8/IL-8, CCL2, MIP-1a and IL-12p70 pro-inflammatory
cytokines/chemokines was observed in SE patients compared to patients without SE, in serum and CSF. Serum
innate immunity pro-inflammatory cytokines/chemokines (CXCL8, CCL2, MIP-1a) were significantly higher in
patients with cNORSE compared to non-cryptogenic RSE. NORSE patients with elevated innate immunity
serum and CSF cytokine/chemokine levels had worse outcomes at discharge and several months after SE
ended.

Conclusion: We identified significant differences in innate immunity serum and CSF cytokine/chemokine
profiles between patients with cNORSE and non-cryptogenic RSE. The elevation of innate immunity pro-
inflammatory cytokines in patients with NORSE correlated with worse short- and long-term outcomes. These
findings highlight the involvement of innate immunity-related inflammation, and possibly of neutrophil-related
immunity, in cNORSE pathogenesis and suggest the importance of utilizing specific anti-inflammatory
interventions in cNORSE.
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Mortality and risk of epilepsy after acute symptomatic status epilepticus following ischemic stroke
and an updated prognostic model (SeLECT 2.0)

L Sinka, L Abraira?, LL Imbach?, D Zieglgansberger?, E Santamarina?, J Alvarez-Sabin?, C Ferreira-Atuesta®, M
Katan®, N Scherrer?!, G Bicciato?, R Terziev!, C Simmen?, KM Schubert?, A Elshahabi?, CR R Baumann?, N Déhler?,
B Erdélyi-Canavese®, A Felbecker?, P Siebel*, M Winklehner?, TJ von Oertzen’, ] N. Wagner’, GL Giglié, A
Serafini®, A Nilo®, F Janes®, G Merlino®, M Valente®, MP Zafra-Sierra®, H Bayona-Ortiz®, ] Conrad®®, S Evers?®, P
Lochner!y, F Roell}, F Brigo'?, C Bentes!3, AR Peralta’?, T Pinho e Melo®3, MR Keezer!?, JS Duncan®, JW
Sander?®, B Tettenborn?, MJ Koepp?®, M Galovic! *University Hospital and University of Zurich, Department of
Neurology, Clinical Neuroscience Center, Zurich, Switzerland, 2Vall d’Hebron Hospital Universitari, Barcelona;
Universitat Autonoma de Barcelona, Epilepsy Unit, Department of Neurology, Barcelona, Spain, 3Swiss Epilepsy
Center, Klinik Lengg, Zurich, Switzerland, *Department of Neurology, Kantonsspital St. Gallen, St Gallen,
Switzerland, *Department of Neurology, Icahn School of Medicine at Mount Sinai, New York, United States,
5Department of Neurology, University Hospital and University of Basel, Basel, Switzerland, Kepler
Universitatsklinikum, Department of Neurology 1, Neuromed Campus, Linz, Austria, ®8Department of Medicine,
University of Udine and Clinical Neurology, Udine University Hospital, Udine, Italy, °Department of Neurology,
Fundacion Santa Fe de Bogota, Universidad de Los Andes, Universidad del Bosque, Bogotd, Colombia,
0pepartment of Neurology, University of Muenster, Muenster, Germany, 'Department of Neurology,
Saarland University Medical Center, Homburg, Germany, ?!Department of Neurology, Hospital of Merano
(SABES-ASDAA), Merano-Meran, Italy, 2 Department of Neurosciences and Mental Health (Neurology),
Hospital de Santa Maria-CHLN, Centro de Estudos Egas Moniz, Faculdade de Medicina, Universidade de Lisboa,
Lisboa, Portugal, Stichting Epilepsie Instellingen Nederland —(SEIN), Heemstede, Netherlands, *Department
of Clinical & Experimental Epilepsy, UCL Queen Square Institute of Neurology, London WC1N 3BG & Chalfont
Centre for Epilepsy, London, United Kingdom

Purpose: Comparison of mortality and risk of epilepsy following different types of acute symptomatic seizures.
Method: Derivation cohort (n=4,552, 2,005 female; median age 73 years):

Nine international sub cohorts with neuroimaging-confirmed ischemic stroke, without a history of seizures,
and participating in a registry assessing poststroke seizures incepted as part of the SeLECT study

Replication cohort (n=39, 24 female; median age 78 years):

Three separate cohorts with acute symptomatic status epilepticus (ASSE) following neuroimaging-confirmed
ischemic stroke

For categorization into status epilepticus (SE) or short seizures (i.e. not fulfilling criteria for SE), the revised
definition of the ILAE was used. SE was only diagnosed in cases with clinical signs suggestive of convulsive or
non-convulsive SE.

Results: Acute symptomatic seizures (ASS) occurred in 226 (5%) individuals in the derivation cohort, of whom 8
(0.2%) presented with ASSE. ASSE was independently associated with increased mortality (aHR 12.7, 95% ClI
3.0-52.7, p<0.001) and risk of poststroke epilepsy (PSE) (aHR 4.3, 95% Cl 1.3-13.9, p=0.02).

10-year mortality was 79% in those with ASSE, compared to 30% in those with short ASS and 11% in those
without seizures. The 10-year risk of epilepsy in stroke survivors with ASSE was 81%, compared to 40% in
survivors with short ASS and 13% in survivors without seizures. The 10-year risk of mortality and epilepsy in
the replication cohort was 76% and 88%, respectively. We updated a previously described prognostic model
(SeLECT,,0) with the type of ASS as a covariate. SeLECT, successfully captured cases at high risk of PSE.
Conclusion: Individuals with stroke and ASS presenting as SE have a higher mortality and risk of epilepsy
compared to those with short ASS or no seizures. The SeLECT, o prognostic model adequately reflects the risk
of epilepsy in high-risk cases and may inform decisions on the continuation of antiseizure medication
treatment and the methods and frequency of follow-up.

Prediction of long-term epilepsy after new-onset status epilepticus

M Rodrigo-Gisbert?!, L Gémez-Dabd!, M Quintana?, D Campos-Fernandez?, S Lallana?, E Fonseca?, L Abraira?, M
Toledo?, E Santamarina? Hospital Universitari Vall d’"Hebron, Department of Neurology, Barcelona, Spain,
2Hospital Universitari Vall d'Hebron, Epilepsy Unit, Neurology Department, Barcelona, Spain

Purpose: Long-term consequences of status epilepticus (SE) include cognitive and behavioral impairment or
the development of epilepsy. However, these aspects have not been systematically studied in clinical practice.
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We aimed to evaluate the development of epilepsy after new-onset status epilepticus (SE) and its potential
associated factors, in acute symptomatic and cryptogenic aetiologies.

Method: The study data were obtained from a prospective registry of all SE episodes occurring in adult
patients over 16 years who attended our tertiary center from February 2011 to April 2022. We selected those
with no previous history of epilepsy. We excluded patients who meet criteria for epilepsy diagnosis on SE
debut, such as remote and progressive symptomatic aetiologies.

Results: We included 230 patients with a median age was 65.9+16.9 years, 112 (48.7%) were women. 198
(86.1%) were acute symptomatic and 32 (13.9%) cryptogenic. 55 (23.9%) presented unprovoked seizures
during a mean follow-up of 2.8 years. The presence of non-convulsive SE in coma (p=0.014), first-line
treatment time>1h (p=0.013), a cryptogenic aetiology (p=0.014), LPD pattern in EEG (p=0.002), EMSE scale
(p=0.025), SE duration (p=0.045) and a super-refractory SE (p=0.007) were associated with a greater risk of
post-SE seizure recurrence. After adjusting for identifiable confounders, a treatment delay>1h (p=0.027; HR
2.21, 95%Cl 1.1-4.47), a cryptogenic etiology (p=0.034; HR 2.1, 95%Cl 1.06-4.13), a super-refractory SE
(p=0.017; HR 2.49, 95%Cl 1.18-5.25), and LPD pattern (p=0.043; HR 1.82, 95%CI 1.02-3.23) emerged as
independent predictors of subsequent epilepsy. Based on these findings, we designed the AFTER scale
including Aetiology, First-line Treatment timing, EEG pattern, and super-Refractoriness (scoring 1 point for
each item).

Conclusion: A cryptogenic aetiology, a delay in SE treatment initiation, super-refractoriness and the EEG
pattern were associated with the development of long-term epilepsy. An appropriate early treatment is
mandatory to avoid post-SE epilepsy in acute symptomatic and cryptogenic aetiologies.

Machine learning prediction of seizure recurrence after status epilepticus

F Pasini!, M Quintana?, M Rodrigo?, D Campos?, L Abraira?, E Fonseca?, M Toledo?, E Santamarina? 'University
of Milano-Bicocca, Department of Neurology, Monza, Italy, 2Vall d'Hebron University Hospital, Department of
Neurology, Barcelona, Spain

Purpose: Tools to predict seizure recurrence after Status Epilepticus (SE) are lacking. Machine Learning (ML) is
the artificial intelligence application providing systems the capability to learn from experience without being
explicitly programmed. In this study, we explored the ability of ML models to predict seizure recurrence after
SE.

Method: SE patients aged 216 years without previous history of seizures admitted to Vall d’'Hebron University
Hospital (Barcelona, Spain) from 2011 to 2021 were reviewed. Different Machine Learning techniques (k-NN,
Naive Bayes, Artificial Neural Networks, Support Vector Machines, Decision Trees, Random Forests) and the
classic Logistic Regression (LR) model were applied to develop one- and two-year predictive models of seizure
recurrence. 70% of the total sample was randomly selected to train the models; the remaining 30% was used
for validation. The area under receiver operating curves (AUROC) with 95% confidence interval (95%Cl) were
performed to assess their predictive capability.

Results: 268 patients were included, of which 73 (27.2%) and 88 (32.8%) had seizure recurrence within one
and two years, respectively. Factors significantly associated with two-year seizure recurrence were progressive
symptomatic SE etiology (p<0.001), EEG pattern (p=0.047), and time to SE treatment >1.5 hours (p=0.001).
Among ML techniques, all were superior to the LR model in predicting two-year seizure recurrence (overall
accuracy >70%, compared to 67.2% in the LR model). K-NN (AUROC 0.801, 95%Cl = 0.687-0.915), Support
Vector Machines (AUROC 0.803, 95%CI = 0.693—0.914), Random Forests (AUROC 0.822 (95%CI = 0.709-0.935)
algorithms proved the best predictive ability in the validation dataset, showing a better performance than the
LR model (AUROC 0.738, 95%CI = 0.618-0.858).

No ML technique was superior to LR in predicting one-year seizure recurrence.

Conclusion: In our study, ML techniques were superior to the LR model in predicting two-year seizure
recurrence after SE in adults without previous history of seizures.

Changes in synaptic dynamics underlies benzodiazepine resistance in paediatric status epilepticus
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T Fedele?, RJ Burman?, A Steinberg?, G Selmin?, G Ramantanil, R Rosch? *University Children's Hospital Zurich
and University of Zurich, Department of Neuropediatrics, Zurich, Switzerland, 2University of Oxford, Nuffield
Department of Clinical Neurosciences, Oxford, United Kingdom, 3King’s College Hospital NHS Foundation Trust,
Department of Clinical Neurophysiology, London, United Kingdom

Purpose: Over a third of children in status epilepticus (SE) do not respond to first-line treatment with
benzodiazepines. Experimental data from animal models has suggested that dynamic changes in fast synaptic
inhibitory signalling may lead to benzodiazepine resistance. However, it is unknown whether these synaptic
mechanisms are indeed relevant in paediatric patients. Here we utilise EEG recordings as a clinically accessible
insight into pathological brain dynamics that occur during SE. Through dynamic causal modelling (DCM) we
then infer excitatory-inhibitory coupling parameters of cortical microcircuits in different brain states.
Method: We use DCM to test key hypotheses regarding benzodiazepine effects directly on EEG data recorded
in patients during SE: (1) that benzodiazepines modulate inhibitory coupling in SE, (2) that there are
differences in the balance of excitatory-inhibitory coupling in benzodiazepine responder’s vs non-responders.
We investigated a cohort of 26 paediatric patients (8 benzodiazepine responders) who were managed at the
University Children’s Hospital Zirich for SE. Using the DCM framework, we fitted hierarchical neural mass
models to (1) identify which synaptic parameters best explain the observed EEG changes, and (2) infer group
differences in synaptic parameters between responders and non-responders.

Results: The fitted DCMs captured the following changes in EEG broadband spectra associated with
benzodiazepine treatment: (1) the observed changes across conditions were best explained through
alterations in inhibitory coupling; (2) responders and non-responders differed in the modulation of inhibitory
synaptic connections in the neural mass model.

Conclusion: Overall, this study demonstrates that the effect of benzodiazepines on macroscopic brain
dynamics in paediatric patients with SE is best explained by dynamic shifts in inhibitory cortical synaptic
signalling. The described group differences suggest that there may be baseline differences in cortical synaptic
coupling which may be captured by DCM and used to help predict and optimise treatment responses in
patients with paediatric SE.

Mixed Topics 15:30 - 16:30
Tuesday, 5 September Liffey Hall 2

Does maternal genetic liability to folate deficiency influence the risk of antiseizure medication-
associated language impairment and autistic traits in children of women with epilepsy?

ESN Husebyel?, ] Romanowska3, A-L Bjgrke-Monsen®>, NE Gilhus®?, K Selmer’#, K Gervin®’, B Riedel**>, M-H
Bjork™® University of Bergen, Dept Clinical Medicine, Bergen, Norway, 2Volda Hospital, Dept of Medicine,
Volda, Norway, 3University of Bergen, Dept Global Public Health and Primary Care, Bergen, Norway,
“Haukeland University Hospital, Medical Biochemistry and Pharmacology, Bergen, Norway, *University of
Bergen, Dept Clinical Science, Bergen, Norway, ®Haukeland University Hospital, Dept Neurology, Bergen,
Norway, ’Oslo University Hospital, Dept Research and Innovation, Division of Clinical Neuroscience, Oslo,
Norway, 80slo University Hospital, National Center for Epilepsy, Oslo, Norway, °University of Oslo,
Pharmacoepidemiology and Drug Safety Research Group, Dept of Pharmacy, Oslo, Norway

Purpose: To examine whether maternal genetic liability to folate deficiency interacts with antiseizure
medication (ASM) exposure on the risk of language impairment and autistic traits in children of women with
epilepsy.

Method: We included children of women with and without epilepsy with available genetic data enrolled in the
Norwegian Mother, Father, and Child Cohort Study. Information on prenatal ASM exposure, maternal folic acid
supplement use and dose, dietary folate, child autistic traits, and language impairment was obtained from
parent-reported questionnaires during pregnancy and until the child was 8 years old. We examined the
interaction between maternal genetic liability to folate deficiency expressed as either a polygenic risk score
(PRS) of low folate concentrations or the maternal rs1801133 (CC or CT/TT) genotype in the
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methylenetetrahydrofolate reductase gene (the major genetic modifier of folate) and prenatal ASM exposure
on risk of language impairment or autistic traits by using logistic regression models.

Results: We included 96 children of women with ASM-treated epilepsy, 131 children of women with ASM-
untreated epilepsy, and 37 249 children of women without epilepsy. The PRS of low folate concentrations or
maternal rs1801133 genotype did not interact with the ASM-associated risk of language impairment or autistic
traits in ASM-exposed children compared to ASM-unexposed children. ASM-exposed children had increased
risk of adverse neurodevelopment regardless of maternal rs1801133 genotype. In children of women without
epilepsy aged 3 years, those with maternal rs1801133 CT/TT genotypes had increased risk of language
impairment compared to those with maternal CC genotype (adjusted odds ratio 1.18, 95% confidence interval
1.05-1.34).

Conclusion: Neither maternal PRS of low folate concentrations nor the rs1801133 CT/TT genotype interacted
with the ASM-associated risk of language impairment and autistic traits in ASM-exposed children. Widespread
maternal use of folic acid supplements may counteract adverse effects of maternal genetic liability to folate
deficiency in children of women with epilepsy.

Visualizing the 2022 classification of epilepsy syndromes: an interactive teaching resource

R Nabbout!?, M Kuchenbuch®3#, P Tinuper>®, JH Cross’, E Wirrel® *Necker-Enfants Malades Hospital, APHP,
member of EpiCARE, University Paris cité, Reference Center for Rare Epilepsies, Department of Pediatric
Neurology, Paris, France, 2National Institute of Health and Medical Research, Mixed Unit of Research, INSERM,
Imagine Institute, Paris, France, 3University Hospital of Nancy, member of EpiCARE, Lorraine University,
Department of Pediatric Neurology, Nancy, France, *Research Center for Automatic Control of Nancy (CRAN),
Lorraine University, CNRS, Biologie, Signaux et Systemes en Cancérologie et Neurosciences, Vandoeuvre,
France, *University of Bologna, Department of Biomedical and Neuromotor Sciences, Bologne, Italy, 8Scientific
Institute for Research and Health Care, Institute of Neurological Sciences, member of EpiCARE, Bologna, Italy,
"University College London National Institute for Health Research Biomedical Research Centre Great Ormond
Street Institute of Child Health, Great Ormond Street Hospital for Children, and Young Epilepsy Lingfield,
Programme of Developmental Neurosciences, London, United Kingdom, #8Mayo Clinic, Divisions of Child and
Adolescent Neurology and Epilepsy, Department of Neurology, Rochester, United States

Purpose: Our proposed interactive tool aims to provide an educational tool for the classification of epilepsy
syndromes. By using the guidelines from the ILAE working group in 2022, the tool provides a comprehensive
visualization of the classification system, including the age of onset for each syndrome, different nosological
groups, and access to important information such as mandatory electro-clinical criteria, warning points, and
exclusion criteria for each syndrome.

Method: The development of this interactive tool involved the utilization of multiple software programs
including R, Inkscape, GIMP, PowerPoint, and Visual Basic.

Results: We propose an updated diagram of epilepsy syndromes across age groups. First, we classified the
epilepsy syndromes based on the type of epilepsy (focal seizure, generalized seizure and combining
generalized and focal seizures, as per the ILAE 2017 classification). Then, using a logarithmic concentric scale,
we illustrated the extreme and typical ages of onset for each syndrome, allowing us to include syndromes with
adult onset. To visualize the different groups of epilepsy syndromes, we grouped them with specific colors. In
addition, the diagram is divided into two sections, with self-limited or classically pharmaco-sensive epilepsy on
one side and pharmaco-resistant epilepsy on the other. Finally, we made this figure interactive by linking the
different syndromes to the corresponding tables allowing to display for each syndrome its mandatory electro-
clinical criteria, its warning points, which should prompt a reassessment of the criteria to confirm the
syndrome, and its exclusion criteria, which would invalidate the diagnosis when they are present.

Conclusion: Understanding and classifying epileptic syndromes can be a challenging task, and we hope that
this interactive tool will be a helpful resource for learning and applying these concepts in clinical practice.

PS: this work was accepted in Epilepsia open in October 2022

Personalized therapeutic management of epilepsy patients with metabolic breath analysis
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K Muesch'?, F Schmidt?, J Herth!, G Bicciato?, KD Singh®**2, M Kohler!, AN Datta®, M Galovic?, P Sinues®*

tUniversity Hospital Zurich, Zurich, Switzerland, 2Deep Breath Intelligence, Zurich, Switzerland, 3University
Children’s Hospital Basel, Basel, Switzerland, *University of Basel, Department of Biomedical Engineering,

Basel, Switzerland

Purpose: Therapeutic management of epilepsy remains a challenge, since optimal systemic antiseizure
medication (ASM) concentrations do not always correlate with improved clinical outcome and minimal side
effects. A previous study (Singh KD et al. Commun Med 2021; 1:21.) tested real-time breath analysis as a novel
method for therapeutic drug monitoring (TDM) in comparison to blood based TDM. The metabolome was
assessed from 130 breath measurements of 91 pediatric and adult patients with epilepsy from two clinical
centers with secondary electrospray ionization and high-resolution mass spectrometry (SESI-HRMS). The
systemic concentration of the ASM valproic acid (VPA) could be estimated with a concordance of <0.63, with
high inter and intra-patient variability in the VPA metabolism. Furthermore, patients suffering from side effects
and non-responders showed changes in the metabolism of amino acids and tyrosine, respectively.

Method: The present study aims (i) to validate the results of the previous study in a larger cohort of adults,
and (ii) to expand the method on other ASMs like levetiracetam and lamotrigine. Therefore, the breath
metabolome of 300 epilepsy patients will be measured with SESI-HRMS. As in the previous study, we will also
investigate if the occurrence of side effects and insufficient treatment response is associated with metabolic
changes.

Results: Based on previous results, breath analysis can be used to non-invasively measure the concentration of
VPA in epilepsy patients.

Conclusion: If these results can be expanded on additional ASMs, even more patients could benefit from this
innovative and non-invasive method.

Independent associations of incident epilepsy, enzyme-inducing, and non-enzyme-inducing
antiseizure medications with the development of osteoporosis: a population-based analysis

C Josephson?, A Gonzalez-lquierdo?, S Denaxas?, T Sajobi*, KM Klein!, S Wiebe! University of Calgary, Clinical
Neurosciences, Calgary, Canada, *University College London, Institute of Health Informatics, London, United
Kingdom, 3University College London, London, United Kingdom, *University of Calgary, Community Health
Sciences, Calgary, Canada

Purpose: Both epilepsy and enzyme-inducing antiseizure medications (eiASM) having varying reports of
association with increased risks for osteoporosis. The purpose of this study was to quantify and model the
independent hazards of epilepsy and ASMs for osteoporosis.

Method: Population-based linked primary care and hospital electronic health records cohort study that
included all cases of incident adult-onset (218 years) epilepsy. Exposure to an eiASM was defined as those
whose first four consecutive ASMs were for enzyme-inducers. The outcome was incident osteoporosis. Hazard
was assessed using accelerated failure time models and incident epilepsy was treated as a time-varying
covariate. All analyses controlled for age, sex, socioeconomic status, cancer, 1+ years of corticosteroid use,
body mass index, bariatric surgery, eating disorders, hyperthyroidism, inflammatory bowel disease,
rheumatoid arthritis, smoking status, falls, fragility fractures, and osteoporosis screening tests. Additional
analyses included propensity matching for receipt of an eiASM, restricted analyses to only those with incident
onset epilepsy, and restricted analyses to the cohort of people that developed epilepsy at age >65.

Results: Of 8,095,441 adults, we identified 6,275 people with incident adult-onset epilepsy (incidence rate 62
per 100,000 person-years) with a median age of 56 (interquartile range 38-73) and 3,220 (51%) were female.
When controlling for osteoporosis risk factors, incident epilepsy was independently associated with an
increased risk for osteoporosis (time ratio [TR] 0.59, 95% confidence interval [95%Cl] 0.52-0.67; p<0.001) as
were eiASMs (TR 0.91, 95%Cl 72 0.87-0.95; p<0.001) and non-eiASMs (TR 0.77, 95%Cl 0.76-0.78; p<0.001). The
independent associations between epilepsy, eiASMs, and non-eiASMs remained consistent in propensity
matched analyses, cohorts restricted to adult-onset epilepsy, and cohorts restricted to late-onset epilepsy.
Conclusion: Epilepsy is independently associated with a clinically meaningful increase in the risk for
osteoporosis, as are both eiASMs and non-eiASMs. Routine screening and prophylaxis should be considered in
all people with epilepsy.
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Stimulation of the thalamus for arousal restoral in temporal lobe epilepsy (START) clinical trial

H Blumenfeld?, T Yadav?l, Z Zhang?, C Benjamin?, K DaCosta?, K Christison-Lagay?, E Damisah?, A Derry!, A
Gummadavellil, L Hirsch?, M Oriol%, B Patedakis Litvinov!, D Spencer?, E Alden?, K Bailey?, BH Brinkmann?, P
Croarkin?, K Crockett?, V Sladky?, L Wheeler?, KA Bujarski®, CA Jeffreys®, A Kanishcheva®, S Messina?, GG
Moncrief?, RM Roth3, Y Song3, GP Thomas3, A Waszkiewicz3, ] Baker?, EY Choi®, J Giacino®, ] Henderson®, M
Hook’, B Rutt®, E Geller®, R Kuzniecky®, GW Culler®, N Gregg?, B Lundstrom?, IH Quraishi, JP Aronson3, J Hong?,
J Gerrard?, JJ Van Gompel?, CR Butson’, V Kremen?, N Schiff¥, B Jobst3, G Worrell? Yale School of Medicine,
New Haven, United States, 2Mayo Clinic, Rochester, United States, 3Dartmouth-Hitchcock Medical Center,
Lebanon, United States, *Weill Cornell Medical School, New York, United States, >Stanford University, Stanford,
United States, ®Harvard Medical School, Boston, United States, “University of Florida, Gainesville, United
States, 8Cooperman Barnabas Medical Center, Livingston, United States, °Northwell Health, Manhasset, United
States

Purpose: A primary goal of epilepsy treatment is to stop seizures; however, some seizures cannot be stopped,
leading to impaired consciousness. Previous work suggests that impaired consciousness in temporal lobe
seizures is related to depressed thalamocortical arousal. We aimed to restore arousal and consciousness in
temporal lobe seizures through stimulation of the thalamic intralaminar central lateral nucleus (CL).

Method: Five patients with medically and surgically refractory temporal lobe epilepsy were implanted in
bilateral thalamic CL and in the hippocampi. Summit RC+S™ (investigational device donated by Medtronic)
delivers responsive stimulation 1. to hippocampi for neuromodulation aimed at stopping seizures; and 2. to CL
to improve ictal and postictal consciousness. Seizures trigger behavioral testing with an Automatic Response
Testing in Epilepsy (ARTIE) watch.

Results: Baseline interictal ARTIE scores were near perfect (2.9 + 0.2, N=5; maximum score 3.0). ARTIE scores
were significantly decreased during seizures without CL stimulation (p < 0.001). We titrated CL stimulation
parameters during non-seizure stages N2/N3 sleep. We found effective behavioral and electrophysiological
arousal from sleep without side effects in all patients (N=5). The RC+S algorithm successfully provides
responsive hippocampal stimulation for seizures. Only seizures that are not terminated within 5s then receive
CL stimulation. The primary outcome is ARTIE behavioral score from the randomization phase, where each
patient serves as their own control. Patients receive therapeutic or sham (0 mA) CL stimulation during each
seizure, with double blinding to CL treatment type.

Conclusion: These results demonstrate the feasibility of sequential responsive stimulation of the hippocampus
and thalamic CL. Automatic behavioral testing was impaired during seizures without CL stimulation.
Stimulation of CL produced interictal arousal from stages N2/N3 sleep. Results of the randomization phase are
pending at the time of abstract submission. If successful, we hope this new treatment approach will improve
quality of life for people with medically and surgically refractory epilepsy.

In-Person Poster Presentations
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Adult Epileptology

SUDEP in New Zealand

S Sasikumar?, E Beilharz!, N McGrath?, C Spooner?, E Walker!, N Child?!, | Rosemergy?, D Gow?*, M Nolan?, P
Bergin! *Auckland City Hospital, Neurology, Auckland, New Zealand, *Whangarei Hospital, Whangarei, New
Zealand, 3Wellington Hospital, Wellington, New Zealand, *Dunedin Hospital, Dunedin, New Zealand

Purpose: To determine:

1. theincidence of SUDEP in New Zealand.
2. how this changes over time.
3. risk factors associated with SUDEP.

Method: All New Zealand coroners notify us of people with epilepsy (PWE) who die unexpectedly. Potential
cases are also referred from other sources. Cases are assessed by two neurologists and a pathologist,
according to the Devinsky criteria.

The study has been approved by the New Zealand Northern a Health and Disability Ethics Committee.
Results: The study commenced on 01/08/2019.

We were notified of 159 PWE who died suddenly during the first 2 years of the study.

We determined that:

85 patients died from Definite, Definite-plus, Probable or Probable Plus-SUDEP; (46 in year 1; 39 in year 2); 30
died from Possible SUDEP; 2 further patients died during their first seizure, but did not have a diagnosis of
epilepsy; 40 had an alternative cause of death; the cause of death is still under review in 2 patients.

55 of 85 Definite or Probable SUDEP cases were male. 58% were aged between 20 and 50

New Zealand’s estimated population at 30 June 2020 was 5,084,300.

This gives a crude incidence of SUDEP of at least 8.0/million of population per year. If possible, cases are
included, then the rate of definite, probable and possible SUDEP is 10.3 / million per year

If the prevalence of epilepsy in New Zealand is 5.49 / 1000 people, then the incidence of SUDEP is between
1.52 / 1000 PWE and 2.06 / 1000 PWE (if possible cases are included.)

Conclusion: The estimated incidence of SUDEP for New Zealand is at least 8.0/million per year of population;
this is significantly higher than determined by retrospective review. We are continuing to collect prospective
data, to determine whether changes in epilepsy management reduce the rate of SUDEP.

Clinical experience of treating highly refractory epilepsy patients with immunotherapy

E Doran'?, R Stanilal, S Klaus?, E Feeney?, LA Healy?, S Hynes!, C Synnott?!, A Gough?, Y Langan®?, CP Doherty?
1saint James Hospital, Neurology, Dublin, Ireland, Trinity College Dublin School of Medicne, Medicine, Dublin,
Ireland

Purpose: To understand the clinical response of highly refractory epilepsy patients to immunotherapy and to
establish a diagnostic and treatment pathway in the regional epilepsy service in Saint James Hospital, Dublin
Ireland.

Method: Based on positive individual experiences in treating selected patients with highly refractory epilepsy
patients in our service with immunotherapy as a palliative treatment trial we started to develop a structured
approach to treating patients with Inmunotherapy and develop a diagnostic pathway to seek out patient who
might benefit from immunotherapy.

Since 2018 we have investigated 61 Patients through our pathway for autoimmune epilepsy. The screening
included assessment of clinical features, serum testing, cerebrospinal fluid testing, magnet resonance imaging,
electroencephalogram and in selected female patients a pelvic imaging. Based on clinical features we treated
36 of these patients with immunotherapy.

Results: We found that the most helpful screening items were the evidence of highly frequent seizures with
focal onset and an encephalopathic electroencephalogram with focal features. Serum and CSF testing for
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autoimmunity did not correlate significantly with treatment success in our cohort. Of the 36 patients that we
treated with immunotherapy based on clinical features 3 patients became seizure free and 6 patients
experienced a more than 50% reduction in seizure frequency. Some patients responded to single course of
steroids while others have required continued immunotherapy to sustain the response. Based the treatment
outcome of the patients treated to date (36 patients) we have developed a treatment algorithm for
immunotherapy.

Conclusion: A third of this highly refractory cohort treated with immunotherapy have responded remarkably
well to treatment with some patients becoming seizure free and others having a more that 50% improvement
in seizure frequency. Further research is required to understand how and why patients respond to
immunotherapy.

Designing a palliative care program for selected epilepsy patients and their caregivers: a mixed
methods study

M Singh?, A Tahir, A Nehra?, A Shukla®, B Kluger?, BK Khuntia®, A Elavarasi?, G Sharma®, J Kaur®, ] Parihar!, N
Mukherjee’, N Gupta®, R Aggarwal®, R Sepat'®, R Bhatial, R Gursahani!!, S Kumar?, S Gandhi®3, S Bhatnagar®, V
Patil'®, A Suri®®, EpiPall Study Group All India Institute of Medical Sciences, Neurology, New Delhi, India, 2All
India Institute of Medical Sciences, Neuropsychology Division, New Delhi, India, 3All India Institute of Medical
Sciences, Centre for Integrative Medicine and Research, New Delhi, India, *University of Rochester, Medicine &
Neurology, New York, United States, SAll India Institute of Medical Sciences, Cardiology & Centre for
Integrative Medicine and Research, New Delhi, India, 8All India Institute of Medical Sciences, Dietetics, New
Delhi, India, ’Brunel University, London, United Kingdom, 8All India Institute of Medical Sciences,
Oncoanaesthesia & Palliative Medicine, New Delhi, India, 2All India Institute of Medical Sciences,
Physiotherapy, New Delhi, India, 1°All India Institute of Medical Sciences, College of Nursing, New Delhi, India,
11pD Hinduja National Hospital, Mumbai, India, 2Institute of Palliative Sciences, Trivandrum, India, 3Jan
Swasthya Sahyog, Ganiyari Bilaspur, India, 1*All India Institute of Medical Sciences, Psychiatry, New Delhi, India,
BAll India Institute of Medical Sciences, Neurosurgery, New Delhi, India

Purpose: Comprehensive care of persons with epilepsy (PWE) with global developmental delay, disability(s),
progressive neurological disease and dependence for ADL on caregivers exceeds mere seizure control and
management of conventional co-morbidities. Caregivers of such PWE too experience needs beyond the scope
of care provided by contemporary models of care. This work attempts to design a palliative care (PC) program
for such PWE and their caregivers.

Method: This is an ongoing mixed methods exploratory study. In the first step, a review of literature looked at
PC program development and existing PC programs in neurological disorders. In the second step, an
international, multi-specialty group of experts was constituted and presented with a list of PC domains that
emerged from literature review as being relevant for PWE and their caregivers. Expert group consultations and
consensus building using a Delphi process was conducted. Focus group discussions and a questionnaire-based
survey are planned for PWE and caregivers.

Results: Thirteen experts voted on a total of 47 patient-related and 21 caregiver-related items under
consideration for the PC program. These items were grouped under the domains: physical, social,
psychological and spiritual. After two rounds of Delphi, a consensus with more than 75% agreement has been
obtained on all but 5 items.

Conclusion: In this ongoing work, experts have proposed a palliative care program for PWE and their
caregivers. Inputs from PWE and caregivers are still being collected. On completion of this work, we hope to
present a comprehensive PC program for PWE and caregivers.

Focal cortical notch lesions: a radiological biomarker complementing diagnostic criteria of late
onset Rasmussen’s encephalitis

A Nguyen?, S Baloglu?, S Lagarde?, A De Saint Martin®, M-P Valenti-Hirsch?, L Gauer?, S Dupont®, S Kremer?, E
Hirsch?, V Dinkelacker! 'University of Strasbourg, Neurology, Strasbourg, France, 2University of Strasbourg,
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Neuroradiology, Strasbourg, France, 3Timone Hospital, Neurology, Marseille, France, *University of Strasbourg,
Pediatric Neurology, Strasbourg, France, >Pitié-Salpétriére Hospital, Neurology, Paris, France

Purpose: Rasmussen’s encephalitis is a rare, severe autoimmune disease starting generally during childhood.
In adults, affected in 10%, diagnosis is more challenging because of a milder course. The main goal of this study
was to carry out an in-depth morphological and longitudinal description of MRI of five patients with adult
onset RE in order to delineate imaging biomarkers suitable to complement the diagnostic criteria of LRE.
Method: Here, we yield an in-depth longitudinal MRI-description of five patients with late onset Rasmussen’s
(LRE, 26 to 53 years). Diagnosis was based Bien’s criteria (2005), for four of five confirmed by histology.
Results: The radiological evolution was less marked than in classical childhood cases. The first MRI regularly
showed medial temporal inflammation. All patients then developed major atrophy centered on the initial
focus but also encompassing the insula, parietal lobe and contralateral hemisphere, and the caudate nucleus in
four of them.

A striking feature in the younger patients were hotspots of focal cortical moth-hole atrophy which we also
found in three additional cases of childhood-onset LRE (9 — 15 years) with sometimes incomplete criteria. The
two oldest patients (> 50 years), conversely, presented with atypical posterior lesions.

Conclusion: We propose that resilience to cortical destruction increases with age, leading to intermediate
severity in late childhood and young adulthood, the hallmark of which are focal moth-hole lesions. These
characteristic lesions could be a pertinent radiological biomarker in the challenge of refining diagnostic criteria
in late onset Rasmussen’s encephalitis.

Prospective validation of a mobile and wearable app to forecast seizure risk

R Stirling'?, D Paynel, W Xiong®3, E Nurse!, W Campbell!, D Freestonel, M Cook?*, D Grayden?, W D’Souza*, T
Kameneva3, M Richardson®, P Karoly? 1Seer Medical, Melbourne, Australia, 2The University of Melbourne,
Biomedical Engineering, Melbourne, Australia, 3Swinburne University of Technology, School of Software and
Electrical Engineering, Melbourne, Australia, *St. Vincent’s Hospital Melbourne, Department of Medicine,
University of Melbourne, Melbourne, Australia, °King’s College London, Institute of Psychiatry, Psychology &
Neuroscience, London, United Kingdom

Purpose: The unpredictability of seizures is debilitating and dangerous for people with epilepsy. Accurate
seizure forecasters could improve quality of life but must be practical for long-term use. We recently launched
a wearable and mobile app to forecast seizure risk using established cycles of seizure likelihood. Here we
report on forecast performance and patient-reported outcomes.

Method: Two implementations of risk forecasts were validated and used during mobile app deployment: a
diary-based forecast, using self-reported seizure times, and a diary+wearable forecast which also included
signals recorded from a smartwatch.

Once the forecast app was launched, patient reported outcomes were assessed at different time points (5
months after launch, and 8 months after launch) with mood (NDDI-E) and anxiety (brEASI) surveys.

Results: During prospective, blinded validation, the diary-based and diary+wearable risk forecasters were
assessed for 43 and 27 participants, respectively (mean test seizures: 135.8). Sixty-seven of 70 (95% of diary-
based users and 96% of diary+wearable users) participants had forecasting performance above chance, with
average sensitivities of 52% and 48%, and average specificities of 75% and 76%, respectively.

For both forecasting methods, higher accuracy was significantly correlated (p<0.05 using linear regression test)
with longer recording durations, suggesting that forecast performance improves over time.

In the real world (unblinded) implementation, seizure risk forecasts were run continuously for 672 mobile app
users over an 8-month period. Survey outcomes were collected for 101 users. Overall, 40% of users agreed risk
forecasts were accurate enough to be useful (41% undecided, 18% disagreed). Users with higher anxiety were
more likely to use risk forecasts.

Conclusion: This study represents the first prospective deployment of a non-invasive seizure forecast in a
mobile application. Future work will initiate a prospective clinical trial to validate benefits of using a seizure
risk app, such as improvements in anxiety or quality of life.
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Late-onset seizure after spontaneous intracerebral haemorrhage: a population-based
retrospective cohort study

Y-F Tseng?, H-L Lin'2 1Sijhih Cathay General Hospital, Neurology, New Taipei, Taiwan, 2School of Medicine,
National Tsing Hua University, Hsinchu, Taiwan

Purpose: To identify the incidence and predisposing factors for late-onset seizure after spontaneous
intracerebral haemorrhage (ICH).

Method: This retrospective cohort study enrolled 2,045 patients with spontaneous ICH between 2001 and
2013 from National Health Insurance Research Database of Taiwan. Patients who had trauma related diagnosis
in the index hospitalization, other possible causes of late-onset seizure, including malignancy and ischemic
stroke, or seizure before first ever ICH were excluded. A Cox proportional hazard model was used to estimate
the association between eight risk factors and late-onset seizure. The difference of risk of late-onset seizure in
treated and untreated subgroups of patients with hypertension was also compared by Cox model and Kaplan-
Meier survival analysis.

Results: We identified 191 (9.3%) incident seizures among patients with spontaneous ICH in a median
observation period of 3.1 years. Use of antiseizure medicine (aHR=0.1.49) and surgical management
(aHR=2.74) associated with significantly higher risk of late-onset seizure, as ageing lower the risk slightly
(aHR=0.986). Although hypertension only associated with a non-significant reduction of late-onset seizure
incidence in the initial study, further analysis showed that treated hypertension significantly decreased the risk
of late-onset seizure (aHR=0.42) whilst untreated hypertension increased the risk significantly (aHR=3.53).
Conclusion: In our study, the incident rate of late-onset seizure after spontaneous ICH is 9.3%. Age,
administration of antiseizure medication, surgical management and treatment of hypertension, not
hypertension diagnosis itself, are closely tied to the occurrence of late-onset seizure after spontaneous ICH.

Ultra long-term sub-scalp EEG monitoring in genetic generalized epilepsy

T Munteanu?, C O'Donnell?, B Daly?, A Breen?, D O'Brien3, K Sweeney?, R Kilbride?!, P Widdess-Walsh?, H El-
Naggar?, N Delanty! Beaumont Hospital, Neurology, Dublin, Ireland, 2Beaumont Hospital, Neurophysiology,
Dublin, Ireland, 3Beaumont Hospital, Neurosurgery, Dublin, Ireland

Purpose: Approximately 30% of people with idiopathic generalized epilepsy (IGE) are drug-refractory and while
generalized tonic-clonic seizures are relatively easy to recall, other seizure types such as brief absence seizures
may present a diagnostic challenge and hinder appropriate treatment. Traditionally, seizure frequency is
estimated from patients’ self-reports, however seizure diaries are prone to recall bias and inaccuracies.
Method: We recruited five participants with drug-refractory IGE from the Epilepsy clinic in Beaumont Hospital.
The inclusion criteria assumed a minimum of one typical seizure per month and drug-refractory epilepsy as
defined by the ILAE criteria. 24/7 SubQ EEG™ devices (UNEEG, Denmark) were implanted with a
frontotemporal orientation and EEG recording took place for a period of three months. All participants
underwent a 72-hour period of video-EEG monitoring one month after the implantation. The subjects were
asked to keep a seizure diary. EEG data was analysed with the UNEEG Episight™ software and was also
manually reviewed.

Results: The subjects mean age was 28.8 years and the mean duration of epilepsy was 18.6 years. The median
wear-time was 1263 hours. Out of 415 events reported by the analysis software a total of 29 were considered
seizures by the EEG reviewer. No seizures were recorded during the video-EEG monitoring period. One subject
had a post-implantation subcutaneous pocket seroma, which was managed conservatively. Two participants
had de-novo non-epileptic seizures diagnosed during the video-EEG monitoring phase of the study.
Conclusion: Subscalp EEG is a safe method to use for ultralong-term monitoring in patients with IGE. Data
analysis is ongoing, and we plan to present data on a total 10 subjects, including spike and wave analysis
during the video-EEG admission and the out-patient monitoring period.
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Glioblastoma molecular correlates of seizure occurrence/recurrence after surgery: the role of p53
mutation

P Mattioli, A Donniaquio?, E Cella?, R Aloisio?, R Mancinil, F Calizzano?, V Costa?, F Villani®, C Dellepiane?, C
Genova*, P Nozza®, E Bennicelli®, D Arnaldi” 'Dept. of Neuroscience (DINOGMI), University of Genoa, Genoa,
Italy, 2U.0. Oncologia Medica 2; IRCCS Ospedale Policlinico San Martino, Genoa, Italy, 3Division of Clinical
Neurophysiology and Epilepsy Center, IRCCS Ospedale Policlinico San Martino, Genoa, Italy, *U.O. Clinica di
Oncologia Medica; IRCCS Ospedale Policlinico San Martino, Dipartimento di Medicina Interna e Specialita
Mediche (DIMI); Universita degli Studi di Genova, Genoa, Italy, >Department of Pathology; IRCCS Ospedale
Policlinico San Martino, Genoa, Italy, U.O. Clinica di Oncologia Medica; IRCCS Ospedale Policlinico San
Martino, Dept. of Neuroscience (DINOGMI), University of Genoa, Genoa, Italy, “Clinical Neurology; IRCCS
Ospedale Policlinico San Martino, Dept. of Neuroscience (DINOGMI), University of Genoa, Genoa, Italy

Purpose: To identify molecular risk factors associated with seizure occurrence and/or recurrence after surgery
in patients with brain glioblastoma.

Method: Patients with brain glioblastoma were consecutively enrolled and underwent brain surgery, followed
by histopathological and molecular evaluation. Molecular (synaptophysin, GFAP, ATRX, p53, IDH, 1p/19q, ki67
index and MGMT gene promoter methylation) and clinical (age, sex and seizure occurrence/recurrence before
and/or after surgery) data were collected. Molecular features were compared between patients with and
without seizure occurrence/recurrence after surgery. A step-backward logistic regression was performed to
investigate the association between molecular features and seizure occurrence/recurrence.

Results: 100 patients (age 59.51+1.23, 65 males) were enrolled. Forty-nine patients had seizures before
surgery. After surgery, 40 patients (age 59.43+1.64, 27 males) had seizure occurrence/recurrence, while 60
(age 59.57+1.75, 38 males) had not. Patients with epilepsy (i.e., seizures before and/or after surgery) had
lower synaptophysin (33.33%, p=0.008) and higher p53 (85%, p=0.038) mutation rate compared with patients
without epilepsy. In the whole sample, seizure occurrence/recurrence after surgery was significantly
associated with p53 mutation (OR: 3.9, Cl 1.12-13.50, p=0.032) and seizure occurrence before surgery (OR: 5.3,
Cl 2.15-13.08, p<0.001). In patients without seizures before surgery, p53 mutation perfectly predicted seizure
occurrence, therefore the OR was not computable. In fact, all patients without p53 mutation didn’t have
seizure after surgery, while all patients that had seizure after surgery, also had p53 mutation (p=0.028).
However, to note 71% patients with p53 mutation didn’t have seizure after surgery.

Conclusion: The p53 mutation is related with a high risk of seizure occurrence/recurrence after surgery in
brain glioblastoma, even in patients that didn’t have seizures before surgery. Conversely, the absence of p53
mutation appears to protect against the occurrence of seizures. If confirmed, this result may help in the
management of anti-seizure treatment after surgery in brain glioblastoma patients.

The influence of nocturnal seizure on interictal cardiac and central autonomic alteration in frontal
lobe epilepsy: heart rate variability and central autonomic network analysis

W Kim?, SH Kim?! !The Catholic University of Korea, Seoul, Korea, Republic of

Purpose: This study investigated the influence of nocturnal seizures on autonomic dysfunction in epilepsy.
Method: This retrospective study enrolled the frontal lobe epilepsy (FLE) patients, confirmed after 24-hr EEG
monitoring. All participants were divided into diurnal FLE (DFLE) and nocturnal FLE (NFLE). The NFLE was
defined as more than 90% of seizures occurring during sleep, and other participants were defined as the DFLE
group. EEG and ECG signals were simultaneously obtained during each participant's sleep and wake stages,
and EEG current density source and connectivity analysis of the autonomic network were performed. ECG was
analyzed by time domain, frequency domain, and non-linear heart rate variability (HRV) analysis method. The
EEG and HRV parameters were compared between NFLE and DFLE groups.

Results: Fifteen NFLE (12 males; mean age 24.0%9.0 years) and 16 DFLE (9 males; mean age 31.5+15.7 years)
patients were involved. There was no significant difference in age, sex, disease duration, seizure frequency,
and the number of antiepileptic drugs between the two groups. During the sleep stage, ECG analysis showed a
significant decrease in HRV parameters in the NFLE group. In the sleep stage, NFLE group shows a significant
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increase of the beta-1 (13-22 Hz) current source density power (p<0.05) in the bilateral paracentral lobule
(BA4,5,6) precuneus (BA7) and cingulate (BA31). NFLE group showed the central autonomic network
hyperconnectivity (p<0.05, 12 edges distributed over 10 nodes), sympathetic hyperconnectivity (p<0.05, 2
edges distributed over 3 nodes), and parasympathetic hyperconnectivity (p<0.05, 4 edges distributed over 6
nodes) of the beta-1 frequency band during sleep. HRV and EEG analysis did not show significant differences
during the wake stage.

Conclusion: Our result suggests that nocturnal seizure may be the most pronounced factor for interictal
autonomic dysfunction during sleep. Frequent nocturnal seizures may be considered an important factor for
autonomic dysfunction during sleep in epilepsy.

Clinical perspectives on MOG mediated encephalitis and its role in anti-NMDAR encephalitis

X Qin' 'Beijing Tiantan Hospital, Capital Medical University, Neurology, Beijing, China

Purpose: Anti Myelin oligodendrocyte glycoprotein (MOG) antibodies have received an increasing attention on
its role in autoimmune encephalitis and has also been detected in certain N-methyl-D-aspartate receptor
encephalitis (NMDARe) patients. The first objective is to characterize MOG-antibody mediated autoimmune
encephalitis as a rare subtype. The second is to investigate whether the clinical features are different between
NMDARe and NMDARe with MOG-IgG tested positive later.

Method: We retrospectively analyzed the clinical features of twenty-two patients with MOG-IgG associated
encephalitis. We also performed a comparative study of manifestation, auxiliary examination, and the number
of relapses between NMDARe (group 1) and those tested positive for MOG-IgG later (group 2).

Results: MOG-antibody mediated encephalitis are predominantly characterized with seizure, abnormal
behavior, cognitive and visual impairment. Patients in group 2 presented more prodromal headache (p=0.024),
cognitive disorder (p=0.041), limbs weakness (p=0.005) and visual impairment (p<<0.001). In the first brain
MRI, lesions were found more often in corpus callosum (p=0.001), cingulate gyrus (p=0.008) and below the
tentorium (p=0.012). Patients in group 2 had higher level of CSF protein than group 1 (p=0.02). Group 2
received more second-line immunotherapy (p<0.001) and relapsed more frequently (p<0.001).

Conclusion: MOG-antibody mediated encephalitis have some distinctive clinical features. Patients with MOG-
IgG detected after NMDAR-IgG are easy to relapse, and different clinical features of the NMDARe patients with
or without MOG-IgG assists clinicians in prognostic assessment.

A call for better information about epilepsy: the next of kin perspective — an online survey

F Rusten?, O Henning?, KO Nakken?, MI Lossius® 'University of Oslo, National Centre of Epilepsy, Norway, Oslo,
Norway, *National Centre for Epilepsy, Norway, Oslo, Norway, 3University of Oslo and National Centre for
Epilepsy, Norway, Oslo, Norway

Purpose: We have prior published that people with epilepsy (PWE) report insufficient information from health
care workers concerning different aspects of their disease.

This study investigated whether Norwegian next of kin of PWE want information about different epilepsy-
related issues and whether they actually obtain the information that they seek.

Method: We invited next of kin of PWE who visited the homepage of the Norwegian Epilepsy Association to
complete a web-based questionnaire about their perspective on obtaining information about epilepsy-related
issues. The survey was accessible for a four-month period during 2017.

Results: More than 83% of the respondents (n =231) wished general information about epilepsy, and over
85% wanted information on more specific issues like seizure types (90%), medication (90%), risk of seizure-
related injuries (90%) and sudden death (87%). Issues like contraception (62%) and sexuality (75%) were less
requested.

36% of the PWE report not having received any general information about the epilepsy of the patient.
Conclusion: For next of kin of PWE to have thorough knowledge of the disease is of crucial importance, both to
cope with seizures, but also to convey the right attitudes towards the disease. Our survey shows that health
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care providers in Norway still have a way to go when it comes to communicating knowledge-based information
to next of kin to PWE.

Ketogenic diet as an underestimate resource for adults’ drug resistant epilepsy

L Volpi!, F Bisulli?, T Messana3, L Andrini®, E Fantoni®, F Anzolin®, A Fiorito®, L Valeriani®, L Morisi* YIRCCS Istituto
Scienze Neurologiche Bologna Bellaria Hospital - Full member ERN Epicare, Neurology, Bologna, Italy, 2Alma
Mater Studiorum - Universita di Bologna, Dipartimento di Scienze Biomediche e NeuroMotorie Alma Mater
Studiorum, Bologna, Italy, 3IRCCS Istituto Scienze Neurologiche Bologna Bellaria Hospital - Full member ERN
Epicare, UOC Neuropsichiatria dell’eta pediatrica, Bologna, Italy, *Ospedale Bellaria, Unita Assistenziale
Dietetica, Bologna, Italy, *Ospedale Bellaria, Unita Operativa Nutrizione Clinica, Bologna, Italy

Purpose: Ketogenic diet (KD) is considered a safe and effective dietary treatment for intractable epilepsy
especially in children because of their better compliance and better and rapid efficacy. However, KD it is rarely
proposed to adult persons with intractable epilepsy (PwIE)

Aim: to assess efficacy and tolerability of KD in a retrospective cohort of PwIE including adolescents and adults,
looking for strategies to increase its maintenance.

Method: A trained dietetic team and the referral epileptologist discussed each individual case and proposed a
personalised classic KD regime, whose lipids to proteins ratio, on average, 2.3: 1 for adolescents and 2.5:1 for
adults. Each diet was prescribed according to the clinical needs and the PwIE’s personal attitudes.
Furthermore, supplements of vitamins and oligo-elements were prescribed. Ambulatory blood tests (e.g.
lipidic and protidic profile etc) and clinical assessment were performed on enrolllement and at 1, 3, 6,12
months and home urinary ketons detection. Dietitian team and epileptologist offered additional email and
phone consultation as required.

Results: Thirty-four PwWIE were enrolled, of which seven adolescents (age [16, 17] years, mean age 16.5 years;
mean diet duration 5.4 months) and 27 adults (age [18, 62] years, mean 33 years; mean diet duration: 9
months). KD was effective in sixteen adults (59.3%) and five adolescents (71.4%), as seizure reduction was
>50%. The most common side effects reported were low energy, nausea, irritability and short-term memory
and concentration impairments. Only one patient (2.9%) showed a significant alteration of the lipid profile
requiring to interrupt the treatment.

Conclusion: Ketogenic diet may be a safe, effective and sustainable dietary treatment for patients with
intractable epilepsy. An interdisciplinary assessment and care by a trained dietary team and the epileptologist
may be a key factor for increasing the compliance of adult patients to this effective although underrated
treatment option.

Metrics for evaluation of seizure-onset zone localization

M Brézdil', V Hrtonova?, P Nejedly?, J Cimbalnik3, M Pail®, J Hall®, B Frauscher®, P Klime$? Faculty of Medicine,
Masaryk University, Department of Neurology, Brno, Czech Republic, 2Institute of Scientific Instruments, The
Czech Academy of Sciences, Brno, Czech Republic, 3International Clinical Research Center, St. Anne’s University
Hospital, Brno, Czech Republic, *Faculty of Medicine, Masaryk University, Brno, Czech Republic, *Montreal
Neurological Hospital, McGill University, Montreal, Canada, ®Analytical Neurophysiology Lab, Montreal
Neurological Institute, McGill University, Montreal, Canada

Purpose: In focal drug-resistant epilepsy, precise localization of the epileptogenic zone is a requirement for
successful surgical resection. Epileptogenic tissue can be localized using various machine learning models.
However, clear guidelines for the evaluation of their performance are not established. We aim to test different
classification metrics and recommend an approach suitable for objective model evaluation.

Method: Stereo-electroencephalography recordings from 18 patients with Engel-IA post-surgical outcomes
were analyzed. Using a multi-feature approach, channels were classified by a support vector machine as
normal or pathologic for three different classification targets (seizure-onset zone (SOZ), resected SOZ and all
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resected channels). Testing was performed by leave-one-patient-out cross-validation and metrics were: (i) area
under receiver operating characteristic (AUROC), (ii) area under precision-recall curve (AUPRC) and (iii) Fj3-
score.

Results: The ratio of pathologic to normal channels was approximately 1:9 for SOZ, 1:12 for resected SOZ and
1:6 for all resected targets. Considering AUROC, best model performance was achieved for localization of SOZ
channels (0.9+0.15 (mediantstd)), followed by resected SOZ channels (0.88+0.15) and all resected channels
(0.84+0.24). Interestingly, model targeting all resected channels achieved the best results for precision-recall
metrics (AUPRC = 0.53+0.26, F0.5-score = 0.56+0.23, F1-score = 0.62+0.22 and F2.0-score = 0.72+0.21), despite
performing the worst for AUROC. The model localizing resected SOZ channels was ranked second according to
AUROC and worst for precision-recall metrics.

Conclusion: We recommend using not only the receiver operating characteristic, but its combination with
precision-recall curve and FB-score. AUROC informs us on the overall diagnostic ability of the model, AUPRC
puts focus on accurate localization of pathologic electrodes and FB-score allows us to specify weights of
precision and recall. Sole use of AUROC can be misleading for imbalanced datasets, favoring models with
higher ratios of negative cases.

Number of seizure-free days with adjunctive cenobamate: post-hoc analysis of an open-label
extension study

C Brandt?, D Fabd?, M Milovanovic?, E Alvarez-Baron®, K Thangavelu®, | Milanov® 1Bethel Epilepsy Centre, Mara
Hospital, Department of General Epileptology, Bielefeld, Germany, 2National Institute of Mental Health
Neurology, and Neurosurgery, Department of Neurology, Budapest, Hungary, 3Institute of Mental Health,
University of Belgrade, Department for Epilepsy and Clinical Neurophysiology, Belgrade, Serbia, *Angelini
Pharma Espafia, Madrid, Spain, >MeDaStats LLC, Tampa, Florida, United States, ®Neurology Clinic, Medical
University of Sofia, Sofia, Bulgaria

Purpose: Cenobamate, an antiseizure medication (ASM), is approved in Europe as adjunctive therapy for
adults with inadequately controlled focal seizures. Study NCT01866111 (C017) was an international double-
blind, placebo-controlled clinical trial with an open-label extension (OLE) that evaluated adjunctive
cenobamate in adults with uncontrolled focal seizures. Long-term efficacy of cenobamate was evaluated by
percent seizure frequency reduction and responder rates. Reduction in seizure burden measured as the
percentage of seizure-free days provides an additional characterization of cenobamate efficacy.

Method: Adults with focal seizures despite treatment with 1-3 concomitant ASMs completed the double-blind
treatment period with >1 year of follow-up. A post-hoc analysis of seizure-free days in the OLE phase of study
C017 compared baseline and postbaseline percentage of seizure-free days.

Results: As of June 2020, 206 participants who entered the C017 OLE had completed >4 years of follow-up.
Patients taking cenobamate experienced 86.3% seizure-free days compared with 64.4% at baseline. Overall,
for participants taking cenobamate throughout the OLE, the odds ratio for having seizure-free days is 3.47
compared to baseline. Results remained consistent throughout the OLE period. The percentage of seizure-free
days at year 1 was 83.7% (N=354); year 2, 86.2% (N=272); year 3, 87.3% (N=237); year 4, (87.8% (N=221); and
year 5, 88.6% (N=206).

Conclusion: This post-hoc analysis of seizure-free days during the C017 OLE study further supports the efficacy
of cenobamate by demonstrating sustained improvement in the percentage of seizure-free days compared to
baseline. Treatment with cenobamate can reduce the day-to-day seizure burden in patients with inadequately
controlled focal seizures.

Mes-CoBraD: an open-source research platform for integrated epilepsy-EEG data collection and
analysis

| Stavropoulos'?, M Kontoulis?, L lias3, G Doukas?, E Nianiou*, M Pinal2, M Dolzan'?, F Benninger®, S Gimenez
Badia® A Glik®, | Goldberg®, E Karageorgiou’, C Ntanos?, O Keret®, A Valentin2, MES-CoBraD Consortium King's
College London, Basic and Clinical Neuroscience, loPPN, London, United Kingdom, 2King's College Hospital,
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Department of Clinical Neurophysiology, London, United Kingdom, 3National Technical University of Athens,
Decision Support Systems Laboratory, School of Electrical and Computer Engineering, Athens, Greece,
“Neurological Institute of Athens, Epilepsy Center, Athens, Greece, *Rabin Medical Center, Department of
Neurology, Petach Tikva, Israel, ®University Hospital de la Santa Creu i Sant Pau, Barcelona, Spain,
’Neurological Institute of Athens, Sleep and Memory Center, Athens, Greece

Purpose: Complex brain disorders (CoBraD), as represented in Epilepsy, Neurocognitive and Sleep disorders,
have high prevalence, individually and in combination, leading to disability and high socioeconomic burden.
The Multidisciplinary Expert System for the Assessment & Management of Complex Brain Disorders (MES-
CoBrad) Consortium is an international interdisciplinary project combining Real-World Data from the three
conditions. The (MES-CoBraD) platform aims to provide a comprehensive toolset enabling functionalities
needed throughout research or diagnostic processes.

Method: A working group on Epilepsy and EEG subject met bimonthly to create a common approach on data
collection, visualization and analysis of data from people with epilepsy (PWE) regarding clinical history, seizure
semiology and classification, antiseizure drugs and EEG studies.

Results: A template for detailed EEG-Epilepsy data collection from PWE was created providing standardized
options through pre-defined lists. Moreover, three self-administered questionnaires were drafted, allowing for
screening for possible seizures, phenotyping of seizure events and obtaining detailed clinical and drug history
from people with confirmed epilepsy. The 3 questionnaires were implemented in RedCap for administration
through tablets. Several open-source and tailormade tools were integrated to address the needs for EEG
analysis. Specifically, the tools include EEG signal visualiser and analytics tools, EDFBrowser, python MNE
library for artifact repairing, YASA python library for detection of slow waves and spindles and general statistic
libraries such as Scipy and Statsmodel for statistical validation.

Conclusion: The MES-CoBraD platform provides tools for harmonized epilepsy data collection and analysis
through a single unified environment. Platform’s users without significant technical experience or available
computational resources will be able to share, review and analyse their data in a unified ecosystem. The
platform will be tested and utilized in the process of the MES-CoBraD project in real life use cases validating its
usage and functionality.

Acknowledgements

MES-CoBraD is funded with an EU Horizon 2020 grant; 1D:965422

Basic Science

Interictal spikes in animal models of Alzheimer's disease: origin within the dentate gyrus and
cholinergic control by medial septum

C Lisgaras'?, HE Scharfman®? INew York University Langone Health, Departments of Child & Adolescent
Psychiatry, Neuroscience & Physiology, and Psychiatry, and the Neuroscience Institute, New York, United
States, The Nathan S. Kline Institute for Psychiatric Research, Center for Dementia Research, Orangeburg,
United States

Purpose: The origin of interictal spikes (11S) in animal models of Alzheimer’s disease (AD) is not well
understood. Here we test the hypothesis that the origin of IIS is along the cortical-CAl-dentate gyrus (DG)
dorso-ventral axis. We also tested the novel hypothesis that inhibiting the medial septo-hippocampal
cholinergic neurons selectively would reduce IS because of data showing that the medial septal (MS)
cholinergic neurons are overactive when IIS typically occur.

Method: We used Tg2576 mice that simulate a form of familial AD, presenilin 2 knock-out (PS2KO) mice, and
the Ts65Dn model of Down’s syndrome. For chemogenetic experiments, Tg2576 mice were crossed to ChAT-
Cre mice to allow the selective expression of inhibitory Designer Receptors Exclusively Activated by Designer
Drugs in MS cholinergic neurons. We recorded EEG along the cortical-CA1-DG axis using silicon probe arrays
during wakefulness, slow-wave sleep (SWS), and rapid eye movement (REM) sleep. EEGs were analyzed for the
possible occurrence of IIS, and IIS amplitude was quantified along the cortical-CA1-DG axis.
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Results: We detected IIS in all transgenic mice but not age-matched controls. IIS were significantly more
frequent in Tg2576 mice (vs. PS2KO or Ts65Dn) and REM sleep (vs. SWS or wakefulness). IIS were detectable
throughout the cortical-CA1-DG axis although with varying IIS amplitudes. The amplitude of IIS was
significantly increased in the DG granule cell layer (GCL) vs. CA1 pyramidal layer or overlying cortex, where IS
amplitude was significantly smaller. Selective chemogenetic silencing of MS cholinergic neurons in ChAT-
Cre:Tg2576 transgenic mice significantly reduced IIS frequency during REM sleep without affecting the
duration of REM sleep or the number of REM bouts.

Conclusion: Maximal IIS peak amplitude in the DG suggests that the DG could be one of the areas where IS
originate in AD models. Selectively reducing MS cholinergic tone could be a new strategy to reduce IS in AD.

A novel method for real-time detection of epileptiform activity in the EEG based on fragmentary
decomposition

A Sargsyan'?, D Melkonian? Orbeli Institute of Physiology, Yerevan, Armenia, 2Kaoskey Pty. Ltd., Sydney,
Australia

Purpose: Timely and accurate detection of EEG events is of special importance in analysis of epileptiform
activity. Such tools would help researchers in understanding the mechanisms of epileptogenesis and
localization of epileptic zones, and, if performed in real-time in epileptic patients, would allow for prompt
alerting and intervention.

Method: We propose a method for real-time detection of specific patterns in the EEG, including various forms
of epileptiform activity. The innovative aspect of the method is decomposition of the EEG signal into
elementary components (Fragmentary decomposition, FD). FD creates accurate model of the signal and
provides more elaborate way for waveform analysis which identifies specific shape of each peakin the time
course of nonstationary EEG. The components of the EEG model are then processed by an original temporal
pattern recognition algorithm, which may be tuned for recognition of any specific combination of model
components. The method and the software may work in real-time (online) and offline processing modes.
Results: The method was successfully applied to automatically find and extract spike complexes in long term
recordings from four rodent models of genetic and acquired epilepsies (WAG/Rij, GAERS, Post-SE and PTE) in a
study of the frequency properties of the spike-waves. It was revealed that the spike component of the spike-
wave has similar frequency properties in all models. In another study the method was used to identify unique
patterns at seizure onset in human intracranial and scalp EEG, allowing to detect the seizures at very early
stage. In the majority of processed cases (31 patients), the detection occurred a few seconds before the
significant increase of spike amplitudes.

Conclusion: This technology may be applied for detection of various events, including interictal or ictal spike-
wave complexes, K-complexes, event-related potentials, eye-blinks, etc., and may become a useful tool in
many biomedical applications.

Post-traumatic seizures correlate with underlying neuroinflammation mediated via HMGB1
modulation in a zebrafish model

NA Zulazmil, A Arulsamy?, MF Shaikh'?, SA Zainal Abidin?, | Othman?, | Ali3, LK Ong* *Monash University
Malaysia, Jeffrey Cheah School of Medicine & Health Sciences, Subang Jaya, Malaysia, 2Charles Sturt
University, School of Dentistry and Medical Sciences, Orange, Australia, 3Monash University, Alfred Health,
Melbourne, Australia, “University of Southern Queensland, Biomedical Science, Toowoomba, Australia

Purpose: Traumatic brain injury (TBI) causes lifelong and dynamic effects on one’s health and well-being.
Neuropsychiatric comorbidities and seizures are common adverse behavioral outcomes post-TBI, yet there is
no effective treatment against them. The present study aimed to understand the role of neuroinflammation in
TBI-induced spontaneous seizures and associated neuropsychiatric comorbidities.

Method: A weight-drop TBI induction model in zebrafish was used in the study. Moderate group injuries were
compared with the sham group. Post-traumatic (PTS) behaviors were recorded at 0- and 12-days post-injury
(dpi). A novel tank test was utilized to measure anxiety, while a mirror bite test was used to measure
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aggression. Gene expression analysis was performed to assess the role of neuroinflammation in the zebrafish
brain samples.

Results: Animals in the TBI group displayed greater recovery time in the recovery tank immediately after the
injury. TBI animals also displayed a seizure score of 2 to 5 at 0 dpi, which persisted with a score of 2 to 4 at day
12 dpi. The TBI groups also showed increased turning movement compared to the sham group. The injured
animals also exhibited hyperactivity and increased swimming behaviour, indicating seizure and anxiety-like
behavioural patterns. The TBI group also spent a long time in the bottom zone of the tank. Besides, the TBI
group also showed an increase in the mirror biting frequency indicating aggression-like behaviour. In terms of
gene expression, HMGB1, TLR4, and NFKB upregulation were observed in the TBI group as early as on day five
post-injury. In contrast, Interleukin-1 was found to be increased on 0 dpi but reduced drastically with time
compared to the shams.

Conclusion: Our study depicted post-traumatic seizures with anxiety and aggression, and a correlation of
neuroinflammatory mediators, especially HMGB1, was found to have a time-dependent increase.
Neuroinflammation may be the key precursor for TBl-associated neuropsychiatric comorbidities.

Cortical hemodynamic response to seizures is impaired in a rodent model of moderate traumatic
brain injury

JH Muradov?!, MA Maclean?, G van Hameren!, M Hamati?, A Friedman?2 !Dalhousie University, Medical
Neuroscience, Halifax, Canada, 2Dalhousie University, Surgery, Halifax, Canada, 3Ben-Gurion University,
Zlotowski Center for Neuroscience, Beer-Sheva, Israel

Purpose: The hemodynamic response (HDR) to seizures typically includes an increase in cortical blood flow
(CBF) to match rising energy demands. However, an impaired HDR to seizures has been reported in the
presence of some neuropathological conditions. We hypothesized that prior traumatic brain injury (TBI)
increases the likelihood for an abnormal HDR to triggered seizures. Therefore, we investigated the HDR to
triggered seizures or cortical spreading depolarizations (CSD), which are common hypermetabolic events
associated with brain injury, in a rodent TBI model in vivo.

Method: 8-9-week Sprague-Dawley rats underwent a single moderate TBI using a weight drop model (450 g,
102 cm). A separate group of health (sham) rodents received isoflurane anesthesia without closed head
impact. Right parietal craniectomy was performed on anaesthetized (1.5% isoflurane in 0.8 L/min O3) animals
to expose the cortex for electrocorticography and laser doppler flowmetry of small pial arteries. 2mM topical
4-aminopyridine application and frontal pole (5 ms pulses, 20 V for 2 s) were used to trigger seizures and CSDs,
respectively.

Results: 4-aminopyridine application resulted in seizures in both sham and TBI animals. A significantly higher
frequency of seizures was observed in TBI animals (p=0.038). In sham animals, seizures were associated with a
14.2% (SD=15.9; n=7) increase in CBF over a 1-hour recording period, while in TBI animals the HDR to seizures
was inversed, with a decrease of CBF by 2.5% below the baseline (SD=6.3; n=7, p=0.032). CSDs in TBI animals
(n=16) were similarly associated with 14% less CBF compared to sham controls (n=16), specifically during the
oligemia phase of CSD (p=0.003).

Conclusion: HDR response to seizures and CSDs is impaired in rodents following a single moderate traumatic
brain injury. Impaired cerebrovascular response to hypermetabolic events following TBI may increase the risk
for progression of brain injury.

ECoG epileptiform activity in cortical region distal to lesion site predicts epileptogenesis in a
translational model of traumatic-brain-injury (TBI)

R Di Sapia?, M Rizzi!, F Moro?, | Lisi?, T Ravizzal, E Zanier?, A Vezzani! !Laboratory of Experimental Neurology,
Mario Negri Institute IRCCS, Neuroscience, Milano, Italy, 2Laboratory of Acute brain injury, Mario Negri
Institute IRCCS, Neuroscience, Milano, Italy

Purpose: The latency between TBI and epilepsy onset (PTE) represents an opportunity for counteracting
epileptogenesis. However, antiepileptogenesis trials are hampered by lack of sensitive biomarkers to enrich
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patient’s population at-risk for PTE. We studied whether specific ECoG signals predict PTE in a clinically
relevant mouse model with ~60% epilepsy incidence.

Method: TBI was provoked in adult CD1 male mice (n=51) by controlled cortical impact (2 mm depth) over the
left parieto-temporal cortex, then mice were implanted with cortical screw electrodes (2 perilesional and 2
contralateral to the lesion site). Acute seizures and spikes/sharp waves (SSW) were ECoG-recorded for one-
week post-TBI. Data were analysed according to PTE incidence assessed 5 months post-TBI.

Results: Incidence, number and duration of acute seizures were similar in PTE and no-PTE mice, elapsing by 3
days post-injury. Control mice with cortical electrode (naive, n=5) or with electrodes+craniotomy (sham, n=5)
exhibited acute seizures but did not develop epilepsy. At perilesional electrodes, the daily number of SSW
similarly increased in PTE (n=15) and no-PTE (n=8) mice vs controls (p<0.05, n=10) from day 2 post-injury.
Differently, at both contralateral electrodes PTE mice showed a progressive increase in the daily number of
SSW vs no-PTE and controls. At days 6-7 post-TBI, SSW number was higher in PTE vs no-PTE mice (p<0.05) and
predicted epilepsy with high accuracy (AUC=0.77, p=0.03; Cl 0.5830-0.9670), as also validated in independent
TBI-mice (n=23). The daily SSW number at the contralateral electrode showed a circadian distribution in PTE
mice increasing during night-time. This circadian pattern was lacking in no-PTE mice.

Conclusion: Data show that epileptiform activity contralateral to the lesion site predicts PTE within 7 days
post-TBI. Thus, ECoG monitoring post-TBI in cortical areas outside the primary injury site may provide a
biomarker for early identification of individuals at-risk for PTE.

Dynamics of microRNA expression in patients with epilepsy and focal cortical dysplasia

S Sonawane®?, M Ruékova®**, D Al Tukmachi®?, K Trachtova®*, M Hendrych?®, L Krskova®, B Straka’, $ Aulicka?,
O Slaby**°, M Brazdil?1° 1Centre of Neuroscience, Central European institute of Technology, Masaryk
University, Brno, Czech Republic, 2Department of Neurology, Faculty of Medicine, Masaryk University and St.
Anne’s University Hospital, Brno, Czech Republic, 3Centre of Molecular Medicine, Central European institute of
Technology, Masaryk University, Brno, Czech Republic, Department of Biology, Faculty of Medicine, Masaryk
University, Brno, Czech Republic, °First Department of Pathology, St. Anne’s University Hospital, Brno, Czech
Republic, 8Department of Pathology and Molecular Medicine, Second faculty of medicine, Charles University
and Motol University Hospital, Prague, Czech Republic, ’Neurogenetics Laboratory of the Department of
Paediatric Neurology, Second faculty of medicine, Charles University and Motol University Hospital, Prague,
Czech Republic, 8Department of Pediatric Neurology University Hospital, Brno, Czech Republic, °Department of
Pathology, University Hospital Brno, Brno, Czech Republic, °Brno Epilepsy Center, St. Anne’s University
Hospital, Brno, Czech Republic

Purpose: Focal Cortical Dysplasia (FCD) is brain malformation arising during fetal development, which can lead
to seizures and cognitive impairment. Despite previous evidence indicating aberrant miRNA expression in
brains of FCD patients, the underlying molecular mechanism and their relationship to seizures remain poorly
understood. Through a comparative study across different groups, including FCD1, FCD2, temporal lobe
epilepsy- hippocampal sclerosis (TLE HS), and healthy controls, this pilot study aims to get a deeper
understanding of the miRNA expression pattern in FCD samples and determine its diagnostic and therapeutic
potential.

Method: Brain cortical samples were obtained from FCD patients (n=12; FCD1= 6,FCD2= 6) and healthy
postmortem controls (HC) (n=6). To serve as an additional control for comparison, tissues (n=6) from TLE HS
patients were collected. Total RNA enriched with small RNAs was extracted from fresh frozen tissues; miRNA
sequencing libraries were prepared and subjected to Next Generation Sequencing followed by differential
gene expression analyses.

Results: Analysis of miRNA expression profiles was performed on FCD samples, with 11 and 8 miRNAs found to
be differentially expressed (DE) in FCD1 and FCD2, respectively, when compared to healthy controls. A
significant proportion (75%) of DE miRNAs showed common dysregulation in both FCD1 and FCD2. However,
miR-137-3p, -132-5p, and-181a-5p showed distinct dysregulation in FCD1, and miR-451a,-129-1-3p, and-149-
5p in FCD2. A comparison with TLE-HS samples revealed that 25 and 31 miRNAs were differentially expressed
in FCD1 and FCD2, respectively, with 30% of the DE miRNAs showing distinct expression in FCD1, including
miR-106b-5p and -17-5p.

Conclusion: We compared miRNA expression profiles in samples from FCD1 and FCD2 patients to those from
healthy and TLE-HS controls. Our results indicate that the distinct differential expression of certain miRNAs in
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FCD1 and FCD2 samples could serve as potential diagnostic and therapeutic targets for further investigation.
Supported by Ministry of Health of the Czech Republic, grant nr. NU21-04-00305

Identifying gene regulatory networks impacted across drug-refractory epilepsies

A Romagnolo?, L Francois?, ID Mills**#, J Anink%, P Godard?, M Rajman?, A Mihlebner®, A Skelton?, J van EylI%, S
Dedeurwaerdere?, E Aronica® 1Amsterdam UMC - University of Amsterdam, Department of (Neuro)Pathology,
Amsterdam, Netherlands, 2UCB Pharma, Braine-I'Alleud, Belgium, 3UCL Queen Square Institute of Neurology,
Department of Clinical and Experimental Epilepsy, London, United Kingdom, *Chalfont Centre for Epilepsy,
Chalfont St Peter, United Kingdom, >University Medical Center Utrecht, Department of Pathology, Utrecht,
Netherlands, ®Stichting Epilepsie Instellingen Nederland (SEIN), Heemstede, Netherlands

Purpose: Epilepsy is a chronic and heterogeneous disease characterized by recurrent unprovoked epileptic
seizures, commonly resistant to anti-seizure medications. Temporal lobe epilepsy with hippocampal sclerosis
(TLE-HS) and mTOR-related malformations of cortical development (termed mTORopathies), including Focal
Cortical Dysplasia type lla and Ilb (FCD lla, Ilb) and cortical tubers from Tuberous Sclerosis Complex (TSC), are
some of the most common drug-refractory epilepsies. This study is the first to apply a network-based
approach across multiple epileptic aetiologies, aiming to improve our understanding of the underlying
molecular mechanisms of disease pathobiology, identify impacted biological mechanisms, and apply a causal
reasoning framework to identify novel therapeutic targets.

Method: This study collected surgically resected specimens from patients diagnosed with TLE-HS (n = 64), FCD
lla(n=17), FCD llb (n = 33), and TSC (n = 21) as well as age-matched autopsy control cortices (n = 14) and
hippocampi (n = 13). Gene coexpression modules were used as an unbiased, global model of pathology based
on the assumption that biological pathways are dysregulated in the disease state. The systematic comparison
of these gene modules enabled the construction of a molecular overview of impaired networks in epilepsy.
Results: The identified regulomes do not only highlight well-described impaired functions in epilepsy, such as
neuronal function, energy metabolism and brain extracellular matrix but they also elucidate disease-specific
impairments such as the dysregulation of neuronal support and myelination in mTORopathies as well as
neuroinflammation in temporal lobe epilepsy with hippocampal sclerosis. These results strengthen the
growing understanding of the involvement of the mTORC1 signaling pathway in the myelination process and
its deficiency in mTORopathies.

Conclusion: The aforementioned mechanisms are proposed as molecular hallmarks of refractory epilepsies
with the identified upstream regulators offering novel opportunities for drug-target discovery and
development while supporting the identification of novel treatment avenues.

Evidence of gut dysbiosis and dysfunction during epileptogenesis in a mouse model of acquired
epilepsy: opportunity for new therapeutic strategies

T Ravizza?, L Canali?, V Kebede?, R Di Sapia?, S Galletti?, S Soldi?, L Vesci®, A Vezzani! !lstituto di Ricerche
Farmacologiche Mario Negri IRCCS, Milano, Italy, 2AAT-Advanced Analytical Technologies, Piacenza, Italy,
3Biotechnology R&D, Alfasigma S.p.A, Roma, Italy

Purpose: A dysfunctional gut-brain axis emerges as a novel pathogenic mechanism in epilepsy. In a rat model
of status epilepticus (SE) with 60% epilepsy incidence, we found gut structural alterations and inflammation
only in animals developing epilepsy, suggesting that gut dysfunctions are specific fingerprints of
epileptogenesis. We expanded this evidence in a mouse model of SE with 90% epilepsy incidence, which is
suitable for pharmacological studies.

Method: Epilepsy was induced by intra-amygdala kainate provoking SE in C57BI6 adult male mice. Cortical EEG
recording was done (24/7) for 21 days post-SE to allow for spontaneous seizures to develop, then small
intestine was analyzed post-mortem in epileptic and saline-injected control mice. Inflammatory markers were
measured by immunohistochemistry and RT-gPCR (n=9-10). Quantitative histopathological analysis of gut’s
structure was performed in hematoxylin-eosin-stained sections (n=9-10). Feces were collected for microbiota
analysis using 16S metagenomics, 24 h and 21 days post-SE (n=9-18).
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Results: Macrophage Ibal-immunostaining, IL-1B and TNF mRNA were increased in small intestine of epileptic
vs sham mice (p<0.05) while GFAP+ enteric glia was similar in both groups. Structural changes (reduction in
villus height and Goblet cell number, increase in crypt depth) occurred in the gut of epileptic vs control mice
(p<0.05). Gut microbiota analysis showed reduction of a diversity in epileptic vs control mice (p<0.01). At the
Family level, there was a switch from anti-inflammatory to pro-inflammatory microbiota during transition from
SE to epilepsy. Treatment of SE mice with a non-absorbable, gastrointestinal tract-specific antibiotic during
epileptogenesis corrected gut alterations and dysbiosis and shortened seizure duration vs vehicle-treated
epileptic mice (n=9-10; p<0.05).

Conclusion: Epileptic mice showed gut alterations and inflammation during epileptogenesis reflecting a
dysfunctional state. A gut-based therapy prevented gut alterations, corrected dysbiosis and reduced seizure
duration. Data suggest that gut microbiota represents a therapeutic target in epilepsy.

The functional role of mutated neurons in the FCD-related ictogenesis

M Kralikova?, S Kylarova?, J Kudlacek?!, R Weissova?, N Prochazkova?!, M Balastik?, O Novak?, P Jiruska® 'Charles
University, Second Faculty of Medicine, Dept. of Physiology, Prague, Czech Republic, 2Czech Academy of
Sciences, Institute of Physiology, Prague, Czech Republic

Purpose: Focal cortical dysplasia (FCD) is one of the leading causes of drug-refractory epilepsy. It is well
established that mutations in the mTOR gene represent the molecular substrate of FCD. The mechanisms of
epileptogenicity of the FCD are not well understood. It is hypothesized that neurons carrying the mutation are
primarily involved in seizure genesis. In this study, we experimentally tested this hypothesis.

Method: FCD was generated by in utero electroporation of mutant mTOR (p. Leu2427Pro) on embryonic day
E14.5. Control mice were electroporated with wild type mTOR. Eight weeks postnatally, the mice were
implanted with cranial window and epidural electrodes. AAV vector with Channelrhodopsin-2 (ChR2) or hM4Di
receptor genes were injected into the FCD lesion. Mice expressing hM4Di receptor received a daily
intramuscular injection of deschlorozapine (DCZ, 100 pg/kg) or saline.

Results: The activation of mutated neurons expressing ChR2 using light stimuli (470 nm) was associated with
evoked responses in the EEG signal. The application of the train stimuli at frequencies 3, 8, or 20 Hz induced
seizures in 80% of FCD mice, with 8 Hz being the most effective frequency. Stimulation with a 590 nm light and
stimulation of animals without ChR2, did not generate any evoked response. In control animals, ChR2
activation elicited evoked responses but not seizures. In spontaneously seizing animals, the chemogenetic
modulation of mutated neurons resulted in a mild decrease in seizures.

Conclusion: Our optogenetic data suggest that the neuronal population carrying mutated mTOR is functionally
interconnected with other neurons in the FCD network and that the mutated neurons play a causal role in
seizure genesis in FCD. The mild effect of chemogenetic suppression of mutated neurons on the propensity to
seize could be attributed to the limited spatial expression of hM4Di within the FCD.

Supported by grants: (NU21-08-00533, NU21-04-00601), Czech Science Foundation (20-25298S, 21-17564S).

Interictal EEG features for seizure onset zone localization in neocortical focal epilepsy

K Lepkova'?, P Nejedly?, F Mivalt?, T Pridalova?, P Krsek®, M Kudr3, M Ebel3, P Marusic?, D Krysl*, A Kalina® R
Janca®, V Kremen?®, GA Worrell? 1Czech Technical University, Department of Natural Sciences, Prague, Czech
Republic, 2Mayo Clinic, Bioelectronics Neurophysiology and Engineering Laboratory, Department of Neurology,
Rochester, United States, 3Charles University and Motol University Hospital, Second Faculty of Medicine,
Department of Paediatric Neurology, Prague, Czech Republic, “*Charles University and Motol University
Hospital, Second Faculty of Medicine, Department of Neurology, Prague, Czech Republic, >Czech Technical
University, Faculty of Electrical Engineering, Department of Circuit Theory, Prague, Czech Republic, ®Czech
Institute of Informatics, Robotics, and Cybernetics, Prague, Czech Republic

Purpose: For % epilepsy drug-resistant patients, surgical resection is the primary option to become seizure-
free. Seizure onset zone (SOZ) localization is crucial to select the correct target and provide the best possible
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outcome after resective surgery. Today's clinical convention is to record and manually review spontaneous
seizures recorded by intracranial EEG (iEEG). This approach is time-consuming, depends on experts' experience
and is subject to bias.

Method: We retrospectively selected iEEG recordings of 28 neocortical focal epilepsy patients with excellent
outcomes (over 1 year seizure free after resection). The model extracts 27 features from interictal segments,
each in frequency bands (1-8, 8-12, 12-45 and 55-100 Hz), including approximate entropy, zero-crossing,
modulation index, line length, kurtosis, complexity, activity, mobility, skewness, peak to peak, variance,
standard deviation, root mean square, the interquartile, minimum, maximum, median, mean, mean dominant
frequency in power bands, and each power band's minimum, maximum, standard deviation, median, mean,
and interquartile. The Wilcoxon rank sum test was applied to evaluate 8962 channels and the discriminability
of SOZ versus nonSOZ for each feature individually. Bonferroni correction was used to avoid multiple
comparison problems.

Results: Across all features, the approximate entropy, modulation index, power standard deviation, standard
deviation, power maximum, maximum, peak to peak, kurtosis, activity, root mean square, and variance
features showed significant differences of mean between SOZ and non-SOZ channels in at least one frequency
band.

Conclusion: We examined invasive iEEG recordings of 28 patients with neocortical focal epilepsy and identified
features of interictal data that show significant differences between SOZ and nonSOZ channels. These features
may prove useful in machine learning approaches to automatically separate electrodes into physiological and
pathophysiological signals based on interictal data. These models may be useful for establishing the margins of
resection without waiting for seizures and thus reduce recording time, clinician's effort, and patient burden.

Characterisation of gut microbiome profiles in drug refractory and responsive temporal lobe
epilepsy

MH Adenan?, M Khalil?, N Delanty3#, GL Cavalleri'#, H EI-Naggar'** The Royal College of Surgeons, School of
Pharmacy and Biomolecular Science, Dublin, Ireland, 2National Hospital for Neurology and Neurosurgery,
London, United Kingdom, 3Beaumont Hospital, National Epilepsy Programme, Dublin, Ireland, *FutureNeuro,
SFI Research Centre, Dublin, Ireland

Purpose: There is growing evidence suggesting a potential role of the gut microbiome in epilepsy. Potential
microbiome-influenced mechanisms in epilepsy include influence of antiseizure medication bioavailability,
neuroinflammation, neurotransmitter balance, and hippocampal structural and functional alteration. Here we
set out to characterise the gut microbiome profile in patients with epilepsy relative to healthy controls.
Method: Recruiting from outpatient clinics in Beaumont Hospital, Dublin, Ireland, we targeted people with
temporal lobe epilepsy (TLE) with MRI findings which are either normal or showed mesial temporal sclerosis
(MTS) who were drug-refractory (DR) or drug-responsive (DS). We also recruited healthy controls (HC);
participants from the same household of the TLE patients. Faecal samples were collected, and the extracted
microbial DNA was sequenced using Shotgun metagenomic sequencing method. Bioinformatic analyses were
conducted to assess the differences in microbial diversity, taxonomic composition, and functional potential.
Results: Sixty-six subjects were included (DR=25, DS=17, HC=24). The number of antiseizure medications were
higher in the DR group. There were no significant differences in the antibiotic and dietary intake across the
groups. There were no significant differences in the microbial diversity within (alpha diversity) and between
(beta diversity) the DR, DS and HC groups. Thirty-one operational taxonomic units (OTU) were differentially
abundant when comparing all groups. Eleven OTUs were found to be differentially abundant when comparing
patients with and without MTS. Ascorbate and aldarate pathways were relatively depleted in the DS group
compared to the DR and HC groups (p=0.03). Glycolysis was relatively enriched in the DS group (p=0.045) and
Shikimate pathway showed relative depletion in the HC group (p=0.021). When comparing DR and DS, the
biosynthesis of amino acids was enriched in the DR group (p=0.04).

Conclusion: Differences in the gut microbiome composition and function were observed between DR, DS and
HC cohorts suggesting the potential role of gut dysbiosis in influencing seizure threshold.

40 Hz Sensory entrainment impeded kindling epileptogenesis
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JE Tinston®?, M Hudson?, A Harutyunyan?, NC Jones! 'Monash University, Neuroscience, Central Clinical School,
Melbourne, Australia

Purpose: Patients with Alzheimer’s disease (AD) have a higher propensity to develop epilepsy than age-
matched controls. 5XFAD mice are an AD model exhibiting rapid amyloid-beta (AB) accumulation and a
pronounced epilepsy susceptibility. One hour of 40Hz audio-visual stimulation (herein 40Hz) is a novel, non-
invasive method to entrain gamma oscillations, increase the microglial phagocytic clearance of AB in 5xFAD
mice, and modulate glial morphology and expression. We hypothesise that 40Hz will be therapeutic for the
epilepsy phenotype of 5XFAD mice via the clearance of pathogenic plagues and, more broadly, by modulating
the glial response in epileptogenesis.

Method: 5XFAD mice and wild-type receive 1hr/day 40Hz or darkened chamber (sham) (n=7-11/ group),
beginning two weeks before and continuing through the electrical amygdala kindling protocol. Kindling
consisted of daily electrical stimulation to the amygdala sufficient to generate seizures until the endpoint, five
fully generalised class V seizures. Hypointense hippocampal AB plaques were imaged with T2* in vivo MRI
before and after four weeks of 40Hz or sham (n=5-6/ group).

Results: 40Hz lowers the class of behavioural seizure at first stimulation (p=0.0425) and increases the number
of stimulations required to reach the endpoint (p=0.0164). 5XFAD mice exhibited a higher behavioural class of
seizure at first stimulation (p=0.0383), required fewer stimulations needed to reach the first-class V seizure
(p=0.0004), and the endpoint (p<0.0001). With in vivo MRI analysis, 40Hz reduced average hippocampal
plague size (p=0.0158) and total volume (p=0.0497) compared to sham.

Conclusion: We report a novel finding whereby 40Hz slows the rate of kindling. The 5xFAD genotype
expectedly displayed a marked susceptibility to kindling. Since 40Hz slows kindling in both genotypes, our
hypothesis that this occurs through glial response modulation is currently under investigation. Further, we
have demonstrated a therapeutic effect of 40Hz on hippocampal plaque load, which can be detected with in
vivo imaging.

Modelling NMDA receptor activity in focal epilepsy: a resting state study of EEG effective
connectivity

L Convertino'?3, N Burgess**°, M Walker?®, U Vivekananda® *UCLH, National Hospital of Neurology and
Neurosurgery, Epilepsy, London, United Kingdom, 2University College London, Institute of Cognitive
Neuroscience (UCL), London, United Kingdom, 3Wellcome Centre for Human Neuroimaging, London, United
Kingdom, *University College Hospital, Department of Clinical and Experimental Epilepsy, Institute of
Neurology, UCL, London, United Kingdom, >Queen Square Institute of Neurology, UCL, London, United
Kingdom

Purpose: The role of N-methyl-D-aspartate (NMDA) receptors in the pathophysiology of epilepsy and seizure
generation has been established in pathological and animal models. Recent research has investigated how
NMDA receptors modulate brain dynamics in patients with NMDAR autoimmune encephalitis using Dynamic
Causal Modelling (DCM) for effective connectivity analysis. With this work, we aim to study regional
hippocampal NMDA-dependent effective connectivity in patients with medial temporal lobe epilepsy.
Method: Resting state clinical EEG data and MRI structural brain scans were collected from a cohort of 20
patients with diagnosis of epilepsy and unilateral hippocampal sclerosis. The EEG data were pre-processed to
obtain 5-seconds epochs of source-localised electrophysiological activity arising from left and right
hippocampus. MRI brain scans were used as the anatomical reference for patient-specific source localisation
analysis. We studied individual resting state microcircuitry in the affected (sclerotic) versus non-affected
hippocampus using a neural mass model of regional network dynamics. We then performed group-level DCM
analysis validating the model with empirical priors.

Results: Our effective connectivity model reproduced patient and area-specific changes in the NMDA-
dependent effective connectivity of the hippocampal microcircuitry in patients with focal epilepsy in the
absence of evident interictal epileptiform activity. We were able to identify individual differences between the
affected and unaffected hippocampi, and to obtain a group effect across the patient population with the use
of shared empirical priors. Importantly, these results were found using standard clinical resting state EEG
recording.
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Conclusion: This work validates DCM as a valuable approach to investigate individual and group resting state
EEG network dynamics, in particular in identifying abnormal NMDAR activity using clinical EEG when no
obvious interictal epileptiform abnormalities are found.

CDA40 deficiency reduces neuroinflammation in experimental epilepsy

A Musto?, G Jean?, F Reid?, K Vinokuroff?, ] Sharp?, E Pototskiy! *Eastern Virginia Medical School, Pathology &
Anatomy, Norfolk, United States, 2Eastern Virginia Medical School, Microbiology, Norfolk, United States

Purpose: Neuroinflammation is one of the main factors that mediates the development of seizures and
epileptogenesis. CD40L-CD40, a familiar member of TNF, increases in chronic epilepsy, after seizures and post-
status epilepticus.

The goal of this research was to determine whether the negative modulation of CD40 limits
neuroinflammation in a model of epilepsy.

Method: The pentylenetetrazole (PTZ) model of seizure or the pilocarpine model of status epilepticus (SE)
were induced in adult male mice deficient of CD40 (CD40KO) and their respective age-gender controls Seizure
were analyzed clinically using Racine’s score and electrically from local field potential recordings from a silicon
probe implanted in the brain. In a group of mice, siRNACD40 or shRNA were injected into the brain before PTZ
treatment. Following euthanization, brain samples were processed for histological and biochemical analysis.
Secretory sCD40L and a group of cytokines and chemokines were analyzed using ELISA or Meso-Scale
Discovery platform. Netrin G2 (NG2) was assessed by immuno-reactivity from brain. ANOVA, Student’s t test
and Z-scores were used for statistical analysis.

Results: Our preliminary data indicates that CD40 and sCD40L increased after seizures; intracerebral
siRNACDA40 limits seizure susceptibility and sCD40L concentration in the hippocampus. In addition, CD40KO
showed: a) a decreased concentration of pro-inflammatory KC/GRO, IL6 and TNF alpha and increased IL-10
after SE; b) reduction of seizure-induced gamma oscillations in hippocampus and recurrent seizures; c)
reduced a chronic brain damage; and d) downregulation of NG2 after seizures.

Conclusion: These data suggest that CD40L-CD40 is an inflammatory hub for the biological mechanism in the
development of epilepsy.

Discovery and characterization of BHV-7000: a novel Kv7.2/7.3 activator for the treatment of
epilepsy

S Dworetzky?, K Picchione?, L Resnick?, M Bozik! Biohaven Pharmaceuticals, New Haven, United States

Purpose: Kv7 channels are voltage-gated potassium channels encoded by KCNQ genes that exert physiological
control over excitable cells. In the CNS, the Kv7.2 and Kv7.3 subtypes generate M-currents that play a critical
role in modulating neuronal hyperexcitability. The Kv7.2/7.3 channel is a clinically validated drug target for
treating seizures; however, the need remains for modulators with improved potency, selectivity, and
tolerability over activators currently in development.

Method: A screening tier was designed to discover potent and selective Kv7.2/7.3 activators. Fluorescent and
electrophysiological assays were employed to characterize lead compounds. Antiseizure efficacy was
evaluated in rats in the maximal electroshock seizure model and tolerability was assessed by neurological
score (NS). Standard ADME and toxicology assays were used for progressing a drug candidate to the clinic.
Results: Thallium flux screening identified active compounds that were confirmed for activity and further
characterized by electrophysiology. BHV-7000 activates the Kv7.2/7.3 channel with an ECs value of 0.6 uM. At
1 uM, BHV-7000 slowed deactivation kinetics from 7.9 + 1.9 ms to 32.3 + 6.9 ms and shifted the half-maximal
activation potential by -17.8 mV. In rat primary cortical neuron cultures, BHV-7000 produced a concentration
dependent hyperpolarization of the RMP. Further, BHV-7000 demonstrated no effect against the human
a1B3y2 GABA receptor and showed no significant activity in off-target panel screens. In the MES model, BHV-
7000 provides protection against seizures with a brain ECso of 0.12 uM and a TDsp >20 by NS, a sensitive
measure of tolerability.
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Conclusion: BHV-7000 was rationally designed as a novel activator of heteromeric Kv7.2/7.3 potassium
channels and is highly differentiated pharmacologically, biologically, and chemically from other compounds in
development. BHV-7000 displays potent antiseizure activity with no overt behavioral effects, favorable ADME
parameters, a favorable toxicology profile, and thus represents a promising next generation drug for clinical
development.

Differential microRNA methylation (m°®A) in the brain may contribute to the generation and
maintenance of hyperexcitable networks

L Villalba Benito¥?, J Mathoux®?, M Veno?, E Jimenez-Mateos®, T Auer?, GP Brennan®? *UCD School of
Biomolecular and Biomedical Science, UCD Conway Institute, University College Dublin, Dublin, Ireland,
2FutureNeuro Research Centre, Royal College of Surgeons Ireland, Dublin, Ireland, 3Royal College of Surgeons,
Dept of Physiology and Medical Physics, Dublin, Ireland, *Omiics ApS, Aarhus, Denmark, Trinity Biomedical
Sciences Institute, Trinity College Dublin, Dublin, Ireland

Purpose: Epilepsy is one of the most common neurological conditions, affecting ~50 million people worldwide.
Evidence is emerging that persistent changes in gene expression regulation and post-transcriptional regulation
contributes to the epileptogenic process. MicroRNAs have recently been identified as key regulators of
epileptogenesis via altered regulation of gene expression at the post-transcriptional level, however, their
regulation during epileptogenesis remains obscure. Preliminary data suggest that microRNAs may be subjected
to mPA (a post-transcriptional modification which regulates RNA fate) and that this process may also be
disrupted in epilepsy, representing an unexplored layer of gene expression regulation likely to influence
neuronal activity and seizures.

Method: In order to evaluate the effect of m®A-microRNAs on normal brain behaviour and epileptogenesis, we
have profiled hippocampal m®A-tagged microRNAs during epileptogenesis using an adapted m6A-seq approach
using the intra-amygdala kainic acid mouse model.

Results: Our analysis revealed extensive differential methylation of microRNAs during epilepsy development
suggesting this may be linked to the gene dysregulation which characterises epilepsy. Next, we will determine
the physiological relevance of m®A-microRNAs, their potential role in disease development and whether they
may be therapeutically targeted to prevent neurological disease.

Conclusion: This study represents the first miccoRNA methylation study in the brain, which is hoped will
illuminate novel therapeutic strategies for the treatment of epilepsy.

Neural network architecture optimization with genetic algorithm for improved classification of
intracranial EEG events

K Pijackova®?, P Nejedly’3, P Jurak?, F Plesinger!, M Brazdil?, P Klimes? lInstitute of Scientific Instruments of the
Czech Academy of Sciences, Brno, Czech Republic, 2Brno University of Technology, Department of
Radioelectronics, Brno, Czech Republic, *Masaryk University, 1st Department of Neurology, Brno, Czech
Republic

Purpose: Recently, neural networks proved to be suitable for an inspection of intracranial EEG (iEEG) interictal
periods, a method with valuable diagnostic information for seizure onset zone localization. Here, we propose a
genetic algorithm (GA) approach to optimize an architecture of a neural network (P. Nejedly et al. 2019;
Scientific Reports 9 (1): 11383) for iEEG processing to improve the classification of different iEEG events.
Method: We use iEEG recordings split into 3-second segments belonging to 4 iEEG event categories. The data
includes 94,560 segments of physiological activity, 32,599 artifact segments, 13,489 powerline artifacts, and
52,470 segments with pathological epileptical activity. The data comes from a publicly available dataset
recorded at St. Anne’s University Hospital, Czech Republic, and includes 30 minutes of relaxed awake
recordings from 14 drug-resistant epilepsy patients. The genetic algorithm searches for the best combinations
of hyperparameters by evolving through operations such as mutation, crossover, and selection. We optimize
hyperparameters of a CNN-GRU model as well as parameters used in short-time Fourier transform and wavelet
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scattering transform, which we apply to the iEEG signal as part of the preprocessing. The optimized model is
then compared to the state-of-the-art CNN-GRU benchmark model.

Results: The GA-optimized model architecture achieved significantly better performance (McNemar’s test, p
<< 0.001) with a macro F1 score of (0.9666 + 0.0012) (mean + std) compared to the result of the benchmark
model (0.9015 + 0.0027).

Conclusion: We demonstrate the potential of using a genetic algorithm to optimize neural network
architecture for iEEG processing as it outperforms the architecture design of a human expert. The GA-
optimization provides improvement beyond this classification task, as this model can be further utilized in
seizure or noise detectors.

Fibronectin1-Src kinase axis differentially regulates excitatory synaptic transmission in the
hippocampus and ATL in temporal lobe epilepsy

N Yadav'?, P Priyal?, S Anand?, Y Aggarwal®?, S Singh*, J Banerjee®?, PS Chandra®?, M Tripathi®?, S Lalwani’, M
Sharmag, F Siraj®, A Dixit? 'University of Delhi, Dr. B.R. Ambedkar Center for Biomedical Research, Delhi, India,
2All India Institute of Medical Sciences, Magnetoencephalography (MEG) Resource Facility, Delhi, India, 2All
India Institute of Medical Sciences, Biophysics, Delhi, India, *National Institute of Immunology, Delhi, India, >All
India Institute of Medical Sciences, Neurosurgery, Delhi, India, ®All India Institute of Medical Sciences,
Neurology, Delhi, India, ’All India Institute of Medical Sciences, Forensic Medicine & Toxicology, Delhi, India,
8All India Institute of Medical Sciences, Pathology, Delhi, India, °National Institute of Pathology, Delhi, India

Purpose: FN1 is an extra-cellular matrix protein that modulates Src kinase via transmembrane integrins. Src
family kinases are crucial points of convergence for various signaling pathways. NMDARs, which are regulated
by Src kinase, are important in epileptogenesis and play a role in excitatory synaptic transmission in the brain.
This study is designed to test the hypothesis that FN1-altered Src kinase functions may contribute to
hyperexcitability in MTLE.

Method: Hippocampal and ATL tissue samples from MTLE patients who had undergone surgical resection were
acquired for this investigation. Real-time PCR & Western blotting was used to examine the mRNA and protein
expression in the hippocampal and ATL areas of both acute and chronic TLE rats and humans. Kinase assay was
used to determine functional Src activity. IHC and histopathological examinations were carried out. Functional
validation using EPSCs was done using Patch-clamp.

Results: A significant increase in FN1 mRNA was observed in ATL (10.25+1.59-fold, p=0.001) and hippocampus
(6.73+2.59-fold, p=0.024) in MTLE patients. FN1 protein levels were significantly higher in ATL (p=<0.01) and
hippocampal region (p=<0.01) of MTLE as compared to the control. IHC also revealed upregulation of FN1
protein in MTLE patients. Src was found to be upregulated in the histopathological, immunohistochemical, and
protein level findings of the hippocampus. Kinase activity was higher in the TLE model. A significant increase in
Src was observed in the chronic model of TLE with no significant changes in the acute TLE model. PP2 blocker
resulted in alterations in EPSC from MTS patients.

Conclusion: Our results are indicative of the role of FN1-mediated Src kinase signalling in hyperexcitability via
modulating the regulation of NMDA receptors in MTLE. These findings will greatly improve our understanding
of the molecular mechanisms and synaptic plasticity involved in the pathogenesis of MTLE, and Src may
represent new potential therapeutic drug targets.

A novel NLRP3 inflammasome inhibitor ameliorates epileptogenesis, depressive-like behaviour
and cognitive dysfunction in kainic acid-induced epileptic mice by inhibiting neuroinflammation

P Zhang?', H Zhang?, M Liang?, Z Zhang?, R Li*4, C Shi®, J Zhou®, Y Chen?, Y Chen! The Second Affiliated Hospital
of Chongging Medical University, Department of Neurology, Chongging, China, 2The First Affiliated Hospital of
Chongging Medical University, Department of Neurology, Chongging, China, 3The First People’s Hospital of
Yunnan Province, Department of Neurology, Kunming, China, “The Affiliated Hospital of Kunming University of
Science and Technology, Department of Neurology, Kunming, China, °Xingiao Hospital, Army Medical
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University, Department of General Practice, Chongging, China, ®Faculty of Medicine and Health Sciences,
University of Antwerp, Department of Rehabilitation Sciences and Physiotherapy, Antwerp, Belgium

Purpose: The nucleotide-binding domain leucine-rich repeats family protein 3 (NLRP3) inflammasome is an
essential target involved in epileptogenesis. Microglia is major source of neuroinflammation following NLRP3
inflammasome activation. Blocking NLRP3 inflammasome activation is considered a viable way to ameliorate
epileptogenesis and psychiatric comorbidities. Herein, we intended to explore the neuroprotective role of
JC124, a novel NLRP3 inflammasome inhibitor, on epileptogenesis and neurobehavioral comorbidities.
Method: Intrahippocampal kainic acid (KA) injection-induced epileptic mice received JC124 treatment (50
mg/kg, intraperitoneal injection) once daily for 28 days. The spontaneous recurrent seizures of the mice were
video monitored. After completion of the treatment, the local field potential of the hippocampus was
recorded. Depressive-like behavior was detected with sucrose preference test and forced swim test, cognitive
dysfunction was detected with Morris water maze, and anxiety-like behavior was detected with open-field test
and elevated plus-maze. Microglia-neuron (BV2-HT22) co-culture system was established to evaluate the anti-
inflammatory effect of JC124 in vitro. Cytotoxic effect of JC124 on cell viability was determined by CCK-8 and
activation of BV2 cells were induced by Lipopolysaccharides (LPS). The anti-inflammatory and neuroprotective
effects of JC124 were detected by western blotting, immunohistochemistry, immunofluorescence, ELISA,
cresyl violet staining, FJB staining, TUNEL staining, and electron microscope.

Results: JC124 treatment significantly suppressed epileptogenesis, alleviated depressive-like behaviour and
cognitive dysfunction, and decreased hippocampal neuronal loss, microgliosis, and astrogliosis. The protein
expression levels of NLRP3, pro-caspasa-1/caspase-1 p20, and gasdermin D (GSDMD)/N-terminal GSDMD, and
the pro-inflammatory cytokines interleukin-1B (IL-1B) and IL-18 were significantly reduced in the hippocampus
of KA-induced epileptic mice after JC124 treatment. Furthermore, JC124 was effective in inhibiting LPS-induced
NLRP3 inflammasome activation in BV2 cells, resulting in reduction of neuronal damage and
neuroinflammation in HT22 cells.

Conclusion: These data indicated that JC124 inhibited microglia-mediated neuroinflammation. JC124 could be
an effective therapeutic agent to suppress epileptogenesis and ameliorate depressive-like behaviour and
cognitive impairment.

c-Abl kinase activation in an epilepsy mouse model is associated with neuronal loss and
astrogliosis

K Acevedo?, T Marin?, C Pinto?, H Almarza-Salazar?, S Troncoso?, S Zanlungo?®, A Alvarez? Pontificia Universidad
Catdlica de Chile, Pediatric Neurology, Santiago, Chile, 2Pontificia Universidad Catélica de Chile, Biologia Celular
y Molecular, Santiago, Chile, *Pontificia Universidad catdlica de Chile, Gastroenterology, Santiago, Chile

Purpose: Nowadays 30% of epilepsies are refractory, therefore new therapeutic targets and anti-seizure
medications (ASM) are needed. Epileptic seizures stimulate an excessive release of glutamate and activate
signalling pathways involved in neuron loss and reorganization of excitatory and inhibitory hippocampal
circuitry. Recent studies show c-Abl tyrosine kinase activation in epilepsy patients’ brain and its involvement in
the Pilocarpine induced seizures model. In this work we evaluated the role of c-Abl in the Pilocarpine induced
SE model.

Method: To induce status epilepticus (SE) and develop a chronic epilepsy mouse model with spontaneous
recurrent seizures, we administered Pilocarpine (350-180mg/kg every 30 min until SE was reached) in 5 weeks
old mice. After SE, diazepam was injected i.p (15mg/kg) to halt seizures. Mice's behavior was registered over
15 days and c-Abl activation, neuronal death, inflammation, and glial markers were evaluated in the cortex and
hippocampus. We observed c-Abl activation, followed as c-Abl phosphorylated at Tyr412, after Pilocarpine
injection.

Results: We found that disrupting c-Abl activity led to fewer seizures, with an increased latency towards SE,
and improved animal survival. c-Abl activation correlated with neuronal death, astrogliosis and inflammation
assessed by immunofluorescence against NeuN, GFAP and lbal in the brain cortex and hippocampus. We also
observed that c-Abl inhibition prevented apoptosis, reduced dendritic spine loss, and maintained
phosphorylation of NMDA receptor’s subunit 2B (NR2B) in in vitro models of excitotoxicity.
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Conclusion: c-Abl kinase activation in a Pilocarpine-induced chronic epilepsy mouse model is associated with
neuronal death and structural alterations in the brain. Overall, our results reveal c-Abl kinase as a regulator of
NR2B-NMDAR in excitotoxicity and during SE. These preliminary results present as a new target to develop a
novel target ASM.

Acknowledgements: FONDECYT 1201668(AAR), FONDEF 1D21110347(AAR/SZ) and Millennium Science
Initiative Program-ICNO9_016/ICN 2021_045; FONDECYT 1190334(SZ).

Upregulation of Calponin-3 aggravates seizure activity

F Yang!, L Chen?!, T Xu!, W Yang?, Y Han*! IFirst Affiliated Hospital of Kunming Medical University, Department
of Neurology, Kunming, China

Purpose: To explore the role of calponin-3 upregulation in susceptibility to epilepsy in C57BL/6 mice.

Method: The expression characteristics of calponin-3 were investigated in a kainic acid (KA) temporal lobe
epilepsy model, pentamethazol (PTZ) acute seizure model and PTZ chronic seizure model (kindling model). The
adeno-associated virus CNN3 (AAV-CNN3) overexpression vector was used to upregulate hippocampal
calponin-3 to observe seizure behavior and electrophysiology in different mouse models.

Results: Compared with control mice, calponin-3 expression was significantly increased in the hippocampus
(p<0.001) and cortex (p<0.05) in the KA-induced model, while there was no significant difference in the
hippocampus in the PTZ acute seizures model and PTZ kindling model. Calponin-3 mainly colocalized with
astrocytes, but a small amount colocalized with neurons in the hippocampus, and calponin-3 expression was
significantly positively related to GFAP expression in the KA-induced model. Compared with AAV-CNN3-con,
AAV-CNN3 had a significantly shorter latency period of spontaneous seizures (Racine grade 4 and above)
(p<0.01), an increased number of spontaneous seizures (p<0.01) and an increased number of days with
spontaneous seizures (p<0.001) in the KA-induced model test. Electrophysiological results showed that the
discharge amplitude and frequency of the hippocampus local field potential (LFP) increased in the AAV-CNN3
group, and the frequency of spike emission on the interictal electrocorticogram (ECoG) increased significantly
(p<0.05). In the PTZ acute seizure model test, the AAV-CNN3 group’s latency period was significantly shortened
(p<0.01), and the spike emission of the ictal ECoG increased. In the PTZ kindling model test, the AAV-CNN3
average Racine grade of seizures was increased at each time point, the latency was significantly shortened
(p<0.01), and the death rate showed an increasing trend.

Conclusion: Upregulation of calponin-3 in the hippocampus could increase seizure activity and susceptibility to

epilepsy.

Biocompatible probes for neurostimulation: material choice and implantation technique for
preclinical application

G Curia?, S Bartoletti?, E Ren?, B Casadei Garofani!, F Raimondi!, A Capodiferro!, M Cerezo-Sanchez?, E
McGlynn?, G Puja3, H Heidari? tUniversity of Modena and Reggio Emilia, Dept Biomedical, Metabolic and
Neural Sciences, Modena, Italy, 2University of Glasgow, James Watt School of Engineering, Glasgow, United
Kingdom, 3University of Modena and Reggio Emilia, Dept Life Sciences, Modena, Italy

Purpose: Temporal lobe epilepsy (TLE) is an adulthood focal epilepsy often refractory to anti-epileptic
medications, and mesial TLE (MTLE) is its most severe form, characterized by hippocampal sclerosis.
Neurostimulation technologies are emerging as a critical therapeutic approach for the treatment of drug-
resistant epilepsies such as TLE.

Here, we investigated the biocompatibility and techniques for in vivo implantation of flexible neuromorphic
probes.

Method: In vitro, SH-SY5Y cells were plated on glass coverslips treated with three biopolymers (poly (ethyl
acrylate) (PEA), polyimide PI-2545 and polyimide HD-4110) and their viability was evaluated.
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In vivo, Sprague Dawley rats were implanted with polymer-based probes in basolateral amygdala and ventral
CA3. We tested two implantation strategies, one using resorbable stiffeners (silk, alginate, sucrose) and one
based on a sewing hole strategy. Imnmunostaining analyses were performed 2-3 weeks after implantation and
cerebral cortex inflammation was evaluated.

Results: Cytotoxicity in vitro investigations revealed no significant changes in cells viability in SH-SY5Y cultures
plated on PEA and Polyimides.

Probes were successfully implanted in vivo, correctly reaching the deep area when the sewing hole strategy
was used, while stiffener-coated probes did not match the desired area reliably.

Brain tissue implanted with probes, both with or without stiffener coating, showed a minimal biological
reaction, such as neuronal cell death and glial cell activation.

Conclusion: PEA and Polyimides are suitable materials for biomedical applications. All probes successfully
implanted, with or without stiffener, did not induce any relevant biological reaction. We demonstrated that
the “sewing hole” is the ideal strategy to successfully implant flexible probes in precise areas located deep in
the brain with minimal invasiveness. Although biocompatible, coating stiffeners do not guarantee sufficient
probe rigidity for a reliable insertion into the brain.

The present work was supported by European Union’s Horizon 2020 FETPROACT project HERMES (GA n.
824164).

Personalized seizure detection using wearable ECG and machine learning methods

J Jeppesen??, ] Christensen®3, P Johansen*, S Beniczky %> *Aarhus University, Department of Clinical Medicine,
Aarhus, Denmark, 2Aarhus University Hospital, Department of Clinical Neurophysiology, Aarhus, Denmark,
3parhus University Hospital, Department of Neurology, Aarhus, Denmark, *Aarhus University, Department of
Electrical and Computer Engineering, Aarhus, Denmark, >Danish Epilepsy Centre, Department of Clinical
Neurophysiology, Dianalund, Denmark

Purpose: Wearable automated detection devices of focal epileptic seizures are needed to alert patients and
caregivers and to optimize the medical treatment. Heart rate variability (HRV)-based seizure detection devices
have presented good detection sensitivity. However, false alarm rates (FAR) are too high.

Method: In this phase-2 study we pursued to decrease the FAR, by using patient-adaptive logistic regression
machine learning (LRML) to improve the performance of a previously published HRV-based seizure detection
algorithm (Jeppesen et al. Epilepsia 2019;60:2105-13). ECG-data were prospectively collected using a
dedicated wearable electrocardiogram-device during long-term video-EEG monitoring. Sixty-two patients had
174 seizures during 4,614h recording. The dataset was divided into training-, cross-validation-, and test-sets
(chronological) in order to avoid overfitting. Patients with >50 beats/min change in heart rate during first
recorded seizure were selected as responders. We compared 18 LRML-settings to find the optimal algorithm.
Results: The patient-adaptive LRML-classifier in combination with using only responders to train the initial
decision boundary was superior to both the generic approach and including non-responders to train the LRML-
classifier. Using the optimal setting of the LRML in responders in the test dataset yielded a sensitivity of 78.2%
and FAR of 0.62/24h. The FAR was reduced by 31% compared to the previous method, upholding similar
sensitivity.

Conclusion: The novel, patient-adaptive LRML seizure detection algorithm outperformed both the generic
approach and the previously published patient-tailored method. The proposed method can be implemented in
a wearable online HRV-based seizure detection system alerting patients and caregivers of seizures and
improve seizure-count which may help optimizing the patient treatment.

Daily intermittent fasting attenuates absence epilepsy in mice

C Rulhe?, S Thirard?, J Aparicio Arias?, L Makrinil, T Bouschet?, E Valjent?!, F Bertaso? !Institut de Génomique
Fonctionnelle, Neuroscience, Montpellier, France
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Purpose: Several studies have shown a tripartite link between food intake, seizures, and cognitive deficits in
epilepsy. Absence Epilepsy (AE) affect children during a critical phase of neurodevelopment. Limiting or even
avoiding treatments based on antiepileptic drugs with strong side effects is extremely important. We
investigated daily intermittent fasting (IF) as an innovative, drug-free method to improve seizure burden as
well as cognitive deficits on different mouse models of AE.

Method: We implemented a 1-month daily IF regime (8 h feeding/16 h fasting) in control and epileptic mice
followed by a multilevel analysis. We tracked the evolution of seizures (by electroencephalographic
recordings) and behavioural comorbidities in the Grm7** KI mouse, an isomorphic model of "pure" AE.
Results: We show that the 1-month IF regime significantly reduced the occurrence of absence seizures by
~40%, while improving social and cognitive behavioural scores. RNA-seq experiments and preliminary gene
ontology analysis revealed an altered mRNA expression pattern in the thalami of epileptic animals that was
reversed by IF. In particular, modifications of angiogenesis-related genes were confirmed by blood vessels
tracing experiments. Similar results were obtained in a pharmacological model of atypical absence seizures,
the AY9944 mouse.

Conclusion: Thus, our results indicate that daily IF could be a simple and efficient non-invasive strategy to be
proposed as an alternative to the existing, yet often ineffective, anti-epileptic drugs or strict regimes, such as
the ketogenic diet.

RTA 901 as an antioxidant treatment for modifying epilepsy

Y Sheeni!, T Shekh-Ahmad *? 'The Hebrew University of Jerusalem, Department of Pharmaceutics, School of
Pharmacy, Jerusalem, Israel, 2The Hebrew University of Jerusalem, Jerusalem, Israel

Purpose: The generation of reactive oxygen species (ROS) and induction of oxidative stress are common
sequelae that occur following brain insult(s) and contribute to the development of epilepsy. Recent studies
suggest that NADPH oxidase (NOX) enzyme is a major source of ROS in seizures and epilepsy. Here we study
the efficacy of RTA 901, a potential NOX inhibitor, in in vitro and in vivo seizure models.

Method: in vitro experiments were carried out in low-Mg2+ solution to induce seizure-like activity in mixed
neuronal cultures prepared from postnatal rat pups. To induce acute seizure in vivo, rats were injected with
pentylenetetrazol (PTZ). For induction of status epilepticus, kainic acid model was used (KA-SE). Animals were
treated with RTA 901 and EEG monitored for up to 15 weeks.

Results: We have shown that preincubation of neuronal cultures with RTA 901 decreased the Ca2+ oscillations,
decreased mitochondrial depolarization, and decreased ROS production in a seizure-like activity model. Given
1 hr prior to PTZ-induced seizure, RTA 901 prevented the emergence of seizures in 43% of the injected
animals, increased the latency period (the time from PTZ injection until the emergence of seizure), reduced the
seizure duration, and attenuated the severity of the seizures. The RTA 901 treated rats displayed a dramatic
decrease in seizure frequency after KA-SE in comparison to the vehicle group. 50% of the treated rats were
seizure-free 3 weeks after the induction of SE, compared to only 10% of seizure-free rats among the vehicle
group. Furthermore, the RTA-treated group displayed a significant increase in the latency period between
status epilepticus and the first seizure.

Conclusion: Protective effects of RTA 901 were observed in in vitro model of seizure-like activity. Notably, we
found that RTA 901 administration modified the development of spontaneous seizures, suggesting the
potential for this drug as a disease-modifying treatment in epilepsy.

Optimisation of Ago-sequencing to define the functional microRNA landscape during postnatal
development

P Bencurova'?, G Brennan?3, D Henshall2? 1RCSI University of Medicine and Health Sciences, Department of
Physiology and Medical Physics, Dublin, Ireland, 2RCSI University of Medicine and Health Sciences,
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FutureNeuro SFI Research Centre, Dublin, Ireland, 3University College Dublin, School of Biomolecular and
Biomedical Science, Dublin, Ireland

Purpose: Over the past decade, microRNAs (miRNA) have emerged as important regulators of gene expression
in epilepsy. Understanding miRNA-mediated processes in the developing brain may open new possibilities for
treatment of early-onset syndromes including genetic epilepsies. This requires an understanding of the miRNA
landscape at specific developmental time-points. We previously showed that sequencing of Argonaute (Ago)-
bound miRNAs enriches for functionally active miRNAs in adult rodent models. Here, we describe Ago-
sequencing optimized for hippocampal miRNA exploration during the first weeks of postnatal development in
mice.

Method: Hippocampal tissues were collected from F0.12956xC57BL/6J mice on postnatal days (P) 0, 7, 15 and
22(n=90) and weighed. Tissues from all age groups were used for the optimization of Ago immunoprecipitation
(IP) parameters (antibodies; amounts of protein and beads; centrifugation, etc.) to reduce loss of Ago proteins
and increase RNA retention. RNA isolated from immunoprecipitated samples was used for sequencing library
preparation using the NextFlex Combo-Seq kit.

Results: Our analyses determined that over 10mg of tissue is required for Ago-IP. While all hippocampi from
animals aged P7-P22 surpassed this threshold, 52% of PO hippocampi weighed <10mg. Isolated RNA amount
ranged from 1.8—67ng across tested protocols. The immunoprecipitation with anti-pan-Ago (2A8) antibody led
to superior purity while shortened centrifugation increased rRNA contamination. Sequencing identified on
average 330 miRNA (>10 reads) per sample.

Conclusion: Optimized Ago-Sequencing is suitable for miRNA exploration in the hippocampi of rodent epilepsy
models from the day of birth. Utilizing Ago-Seqencing will provide a deeper understanding of miRNA regulation
in the developing brain compared with standard miRNA sequencing.

Acknowledgement: This project has received funding from the European Union’s Horizon 2020 research and
innovation programme under the Marie Sktodowska-Curie grant agreement No [101064343] and was co-
funded by Science Foundation Ireland (SFl) under Grant Number 16/RC/3948, the European Regional
Development Fund and by FutureNeuro industry partners.

Neurogenesis in infection-induced epilepsy

A Paulettil, P Gurlo?, S Bréer! IFreie Universitit Berlin, Institute of Pharmacology and Toxicology, Faculty of
Veterinary Medicine, Berlin, Germany

Purpose: The birth of new neurons (neurogenesis) occurs in distinct brain regions such as the subgranular zone
of the dentate gyrus throughout adulthood until senescence. Data from experimental models of epilepsy
indicate that seizures acutely increase neurogenesis, however cell proliferation may not result in regeneration
because cells born during seizures display morphological and functional alterations, which can induce
hyperexcitability. There are no data on neurogenesis of infection-induced epilepsy yet, although infections of
the CNS are one of the main causes of epilepsy. Controlling neurogenesis after an infection could constitute a
promising therapeutic target.

Method: We performed an in-depth characterization of time course and fate of neurogenesis in a model of
virus-induced seizures (Theiler's Murine Encephalomyelitis Virus). At 3-, 7-, 14- and 90-days post infection (dpi)
C57BL/6 mice were euthanized, and their brains sectioned for immunohistochemical analyses of neurogenesis.
Results: At 3-14 dpi we found cell proliferation within the dentate gyrus to be significantly increased in
infected mice. The amount of proliferation was correlated to the temporal proximity of the last seizure. In
order to determine the cell fate, we compared the number of newborn neurons, which did not differ
significantly between seizing and non-seizing or even mock-infected mice. However, mice with seizures
displayed aberrant migration of immature neurons. Moreover, close seizure proximity was also linked to the
number of glia progenitors. Seizure severity did not have an impact on proliferation of neurons or glia.
Conclusion: The larger number of cells entering the cell cycle after seizures, as well as their changed migration
behavior could contribute to abnormal bursting and self-recurrent seizures. Another mechanism for a pro-
epileptogenic influence is differentiation into glia, which contribute to inflammation and disease progression.
Further experiments will evaluate whether aberrant neurogenesis can be inhibited, and instead regenerative
neurogenesis can be promoted to prevent seizures in infection-induced epilepsy.
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DNA methylation signatures provide new insights into disease mechanisms of MCD and epilepsy
M Katoch?, S Jabari?, | Bliimcke?, K Kobow! University Hospital Erlangen, Neuropathology, Erlangen, Germany

Purpose: Malformations of cortical development (MCD) comprise a broad spectrum of structural brain lesions
and are frequently associated with an early seizure onset. Antiseizure medication is effective in less than 70%
of patients and often has adverse effects. No causative or disease-modifying therapy is yet available. DNA
methylation signatures in brain tissue obtained from patients with focal epilepsy have been shown specific to
and, thus, predictive of the epileptogenic condition and the underlying aetiology. Identifying functional
pathways that are targeted by differential DNA methylation will aid in uncovering new insights into disease
mechanisms of distinct MCD histopathological entities and epilepsy and provide the basis for the development
of new therapeutic strategies.

Method: We used previously published DNA methylation data (Jabari et al., PMID: 34797422) obtained from a
surgical cohort of patients with focal epilepsy and histopathological confirmed MCD, non-MCD with epilepsy
(TLE), and non-epilepsy autopsy controls (CTRL). Differentially methylated CpGs sites and regions were
selected for functional pathway analysis using GO, Reactome, and Kyoto Encyclopedia of Genes and Genomes
(KEGG) enrichment analyses to infer biological significance and potential mechanisms linking DNA methylation
with different brain malformations and seizure phenotype.

Results: Differential DNA methylation in our epilepsy cohort targeted a broad range of biological processes
and functional pathways in a pathology-specific manner. More detailed analysis of individual MCD entities
disclosed pronounced and remarkable mechanistic differences even between genetically and structurally
related lesion types (e.g., FCD 2B and TSC).

Conclusion: Our data suggest that there are pathology-specific molecular disease pathways in MCD.
Understanding the molecular basis of different MCD entities will be key for the development of
mechanistically informed and thus new personalized therapeutic strategies.

Comparative analysis of brain and blood-derived DNA methylation signatures in MCD
K Kobow?, M Katoch?, | Bliimcke?, S Jabari! *University Hospital Erlangen, Neuropathology, Erlangen, Germany

Purpose: Epigenetic processes including broad alterations in DNA methylation have been shown to contribute
to the pathogenesis of epilepsy; however, considerable gaps remain in our understanding of the precise
mechanisms driving this relationship. Furthermore, it remains unknown whether a distinct brain-derived
epigenetic profile associated with the epileptic phenotype and underlying etiologies also resides in the blood.
Method: Here, we profiled DNA methylomes in matched brain and blood sample pairs derived from individuals
with focal epilepsy and a structural brain lesion (e.g., MCD, glioneuronal tumours, or HS) using lllumina 850K
DNA Methylation BeadChip Arrays. We compared these epilepsy-associated DNA methylation patterns in the
brain and blood with those of healthy non-epilepsy controls (i.e., autopsy brain samples and a published blood
DNA methylation data set) and performed unsupervised UMAP and hierarchical cluster analysis as previously
described. Our analysis pipeline was adjusted to control for cellular heterogeneity in both the brain and blood.
Other common confounders that we corrected for included sex, age at surgery, and batch.

Results: Our approach identified distinct DNA methylation profiles in surgical brain tissue compared to
matched blood samples from the same individuals. Moreover, we provide evidence that blood-derived DNA
methylation signatures, despite being very different from the brain, also distinguished epilepsy patients from
healthy controls, suggesting that there might be an intricate molecular connection between the brain and
periphery. More samples will need to be analyzed to establish and validate an association with specific lesion
types.

Conclusion: This is the first comprehensive analysis of brain and blood DNA methylation profiles in MCD, and
other structural brain lesions associated with focal epilepsy and the testing of their diagnostic value. The
results suggest great potential towards the future development of DNA methylation-based point-of-care
devices and their potential routine application to molecularly support clinical decision-making.
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P2X7 receptor antagonism reduces epileptiform-like activity in human iPSC-derived neuronal in
vitro model of epilepsy

J Cherakka Kesavan?, K Dinkel?, M Hamacher?, D C. Henshall*, T Engel* 'FutureNeuro, SFI Research Centre for
Chronic and Rare Neurological Diseases, RCSI University of Medicine & Health Sciences, Department of
Physiology & Medical Physics, Dublin, Ireland, 2Affectis Pharmaceuticals AG, Dortmund, Germany, 3Lead
Discovery Center GmbH, Dortmund, Germany, *FutureNeuro, SFI Research Centre for Chronic and Rare
Neurological Diseases, RCSI University of Medicine and Health Sciences, Dublin, Ireland

Purpose: Purpose: Pharmacoresistance to anti-seizure medications remains a clinical challenge in around 30%
of patients. This study aims at identifying whether P2X7 receptor antagonism reduces epileptiform-like activity
in hiPSC-derived neuronal in vitro model of epilepsy.

Method: Acute and chronic model of epileptiform activity was induced in hiPSC-derived neuronal networks
differentiated for >4 weeks in vitro by treating with 100 uM picrotoxin for 30 minutes or 100 uM picrotoxin
and pro-inflammatory agents TNF-q, IL-f and C1q for 10-14 days respectively. The epileptiform-like activity
was recorded by patch-clamp technique in the presence or absence of P2X7 receptor antagonist AFC-5128.
Results: In acute model of epileptiform-like activity, application of the P2X7 antagonist AFC-5128 did not show
significant differences in the burst frequency (0.03552 + 0.008 Hz vs 0.04230 + 0.01 Hz; P =>0.05, n=6), events
per burst (10.73 + 2.225 vs 11.50 + 1.871; P =>0.05, n=6), burst duration (574.8 + 160.6 ms vs 571.6 + 125.9
ms; P =>0.05, n=6) and inter-burst intervals (26501 + 8279 ms vs 21688 + 6798 ms; P =>0.05, n=6). In chronic
model of epileptiform activity, while AFC-5128 did not show significant differences in the burst frequency (
0.07540 % 0.01680 vs 0.07659 * 0.02088; P =>0.05, n=9), events per burst (1206 + 398.0 vs 1061 + 240.9; P
=>0.05, n=9), burst duration (1206 + 398.0 ms vs 1061 * 240.9 ms; P =>0.05, n=9) the inter-burst interval
showed pronounced difference which is statistically significant (6556 + 2107 ms vs 39719 + 15045 ms; P=
<0.05, n=9).

Conclusion: This study demonstrates that while antagonism of P2X7 receptors is ineffective in acute model of
epileptiform-like activity in hiPSC-derived neuronal network model of epilepsy, it significantly increased the
inter-burst interval in chronic model of epilepsy accompanied by inflammation suggesting P2X7 receptors as a
potential target for developing anti-epileptic drugs.

Aminoprocalcitonin protects against hippocampal neuronal death via preserving oxidative
phosphorylation in refractory status epilepticus

C Song!, J Zhao?, ] Hao?, D Mi?, J Zhang?, Y Liu®, S Wu3, F Gao®, W Jiang! Xijing Hospital, Fourth Military Medical
University, Department of Neurology, Xi'an, China, *Fourth Military Medical University, National Translational
Science Centre for Molecular Medicine & Department of Cell Biology, Xi'an, China, 3School of Basic Medicine,
Fourth Military Medical University, Department of Neurobiology and Institute of Neurosciences, Xi'an, China

Purpose: Refractory status epilepticus (RSE) is a neurological emergency where sustaining seizure causes
severe neuronal death. Currently there is no available neuroprotectant effective in RSE. Aminoprocalcitonin
(NPCT) is a conserved peptide cleaved from procalcitonin, but its distribution and function in the brain remain
enigmatic. Survival of neurons relies on sufficient energy supply. Recently, we found that NPCT was extensively
distributed in the brain and had potent modulations on neuronal oxidative phosphorylation (OXPHQS),
suggesting that NPCT might be involved in neuronal death by regulating energy status.

Method: In the present study, combining biochemical and histological methods, high-throughput RNA-
seqguence, Seahorse XFe analyser, an array of mitochondria function assays, and behaviour-
electroencephalogram (EEG) monitoring, we investigated the roles and translational values of NPCT in
neuronal death after RSE.

Results: We found that NPCT was extensively distributed throughout grey matters in rat brain while RSE
triggered NPCT overexpression in hippocampal CA3 pyramidal neurons. High-throughput RNA-sequence
demonstrated that the influences of NPCT on primary hippocampal neurons were enriched in OXPHOS. Further
function assays verified that NPCT facilitated ATP production, enhanced the activities of mitochondrial
respiratory chain complexes |, IV, V, and increased neuronal maximal respiration capacity. NPCT exerted
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multiple neurotrophic effects including facilitating synaptogenesis, neuritogenesis, spinogenesis, and
suppression of caspase 3. A polyclonal NPCT immunoneutralization antibody was developed to antagonize
NPCT. In the in vitro 0-Mg?* seizure model, immunoneutralization of NPCT caused more neuronal death, while
exogenous NPCT supplementation, though did not reverse death outcomes, preserved mitochondrial
membrane potential. In rat RSE model, both peripheral and intracerebroventricular immunoneutralization of
NPCT exacerbated hippocampal neuronal death and peripheral immunoneutralization increased mortality.
Intracerebroventricular immunoneutralization of NPCT further led to more serious hippocampal ATP
depletion, and significant EEG power exhaustion.

Conclusion: We conclude that NPCT is a neuropeptide regulating neuronal OXPHOS. During RSE, NPCT was
overexpressed to protect hippocampal neuronal survival via facilitating energy supply.

MicroRNA-mediated inhibition strategies and their neuroprotective potential in epilepsy mouse
models

D Tiwari'2, V Rajathi?, R Mukherjeel, A Snider!, M Kilaparthil, R Kode?, S Danzer®**, C Gross? !Cincinnati
Children's Hosp. Med. Center, Neurology, Cincinnati, United States, 2University of Cincinnati College of
Medicine, Pediatrics, Cincinnati, United States, 3Cincinnati Children's Hosp. Med. Center, Anesthesia,
Cincinnati, United States, *University of Cincinnati College of Medicine, Anesthesiology, Cincinnati, United
States

Purpose: Current epilepsy treatments are mostly symptomatic and do not modify the underlying
pathophysiology. Novel approaches modulating multiple targets could provide better therapeutic effects.
MicroRNAs (miRNAs) are powerful gene regulators. Previous lab studies have shown that antagomirs-
mediated inhibition of miR-324-5p reduces seizure severity in acute and chronic mouse models of epilepsy.
Here, we used the same strategy to inhibit miR-324-5p and another microRNA, miR-218-5p to investigate their
neuroprotective potential in a genetic-Cntnap2 mouse model. In a different miRNA-inhibition strategy, we
used a novel adeno-associated virus (AAV)-microRNA-sponge to investigate cell type-specific (neuron and glial)
inhibition of miR-324-5p on seizure susceptibility and neurodegeneration.

Method: For antagomir treatment, Cntnap2 KO and littermate control mice were implanted with EEG
electrodes at adult (4-5 months) and older (12-16 months) age points. Post-baseline EEG confirmation, mice
were ICV injected with miR-324-5p, miR-218-5p-antagomir and scrambled (SCR) control and investigated for
kainic acid (KA) induced seizure susceptibility in younger and seizure numbers in older mice respectively. For
AAV-miR-sponge-strategy, 6-8-week-old-C57BL/6 mice were injected with a neuronal (AAV9-Syn-mCherry-
miR-324-5p) and glial specific (AAV5-GFAP-mCherry-miR-3245p) sponge and respective SCR-controls via
bilateral intrahippocampal injection at the dorsal and ventral hippocampus. Four weeks post-treatment these
mice underwent seizure susceptibility using KA and analyzed for cell type-specific expression.

Results: Cntnap2 mice showed an increased seizure onset post miR-218 antagomir treatment compared to SCR
control (one-way ANOVA, p=0.043) in younger age mice and no difference in the EEG wavefroms was observed
(one-way ANOVA, p>0.05). Hippocampal cell type-specific-sponge expression was confirmed via mCherry, and
a significantly reduced number of seizures (p<0.05) was observed in AAV5-GFAP-mCherry-miR-3245p post KA
injection, suggesting neuroprotective potential of miR-324-5p inhibition in glial cells.

Conclusion: Our findings illustrate the cell type-specific role of specific miRNAs in regulating seizure
susceptibility and severity in mouse models of epilepsy which could help design future therapeutics.

Central and peripheral circadian clock dysfunction in animal models of genetic generalised
epilepsy and temporal lobe epilepsy

GR Yamakawa?, R Lin!, M Patel?, TJ O'Brien'?3, R Mychasiuk?, PM Casillas-Espinosa®??3 *Monash University,
Neuroscience, Melbourne, Australia, *The Alfred Hospital, Neurology, Melbourne, Australia, 3The University of
Melbourne, Department of Medicine, The Royal Melbourne Hospital, Parkville, Australia
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Purpose: Circadian rhythms regulate nearly all biological functions. The core clock gene feedback loop is the
molecular basis for circadian rhythms and is present in most cells. The core clock genes include the Circadian-
Locomotor-Output-Cycles-Kaput (CLOCK), the Brain and Muscle ARNT-Like 1(Bmal1l), Period(Per) and
cryptochrome(Cry). Here we investigated clock gene expression in the GAERS model of absence epilepsy and in
the kainic acid-induced post-SE model (KASE) of temporal lobe epilepsy (TLE) models of chronic epilepsy
models with spontaneous seizures.

Method: Male GAERS and NEC (non-epileptic control), KASE and sham (non-epileptic) were kept in a 7am:7pm
light-dark cycle. KASE rats had epilepsy induced at 11-weeks of age. EEG was acquired for 1-week to establish
diurnal seizure patterns and to correlate with clock gene expression. At 20 weeks of age, when all GAERS have
multiple seizures and all KASE rats develop TLE; hippocampus, hypothalamus, liver, and small intestine were
collected. Animals were assigned to different timepoints (n=8 timepoint/strain), and tissue was collected every
three hours starting from 7 am throughout the day. gPCR was performed to quantify mRNA expression of the
core circadian clock genes Per1, Cryl, CLOCK and Bmal1.

Results: Two-way ANOVA revealed GAERS and NEC strain differences in Perl, Cryl, CLOCK, Bmallin all
organs(p<0.001). Per1 was also differentially expressed across the day in the hypothalamus and liver
(p<0.0001), CLOCK in the hippocampus(p<0.05) and liver(p<0.001), and Cry in the hippocampus(p<0.0001) of
GAERS. Cry1 and Bmall expression differed in the hypothalamus(p<0.01) and hippocampus(p<0.0001) of KASE
and sham. Similarly, both genes were differentially expressed across time in KASE rats' hypothalamus(p<0.05),
liver(p<0.0001) and small intestine(p<0.01).

Conclusion: We show a significant dysregulation of circadian clock genes in central and peripheral organs of
the GAERS and KASE epilepsy models. Further studies should evaluate the effects of those changes on seizure
expression and their value as biomarkers of targeted ASM treatment timings.

Clinicopathological study on microvacuolar changes in the cerebral white matter of patients with
epilepsy

H Miyata?, K Hasuel?, T Ono3, S-i Osawa®, H Nakamoto®, Y Kubota®, H Suzuki’ 1Research Institute for Brain and
Blood Vessels, Akita Cerebrospinal and Cardiovascular Center, Department of Neuropathology, Akita City,
Japan, 2Akita University School of Medicine, Akita City, Japan, 3National Hospital Organization, Nagasaki
Medical Center, Epilepsy Center, Omura City, Japan, “Tohoku University Graduate School of Medicine,
Department of Neurosurgery, Sendai City, Japan, >TMG Asaka Medical Center, Epilepsy Center, Asaka City,
Japan, ®Adachi Medical Center, Tokyo Women’s Medical University, Department of Neurosurgery, Adachi-ku,
Japan, "National Hospital Organization, Sendai Medical Center, Department of Pathology and Laboratory
Medicine, Sendai City, Japan

Purpose: Prominent microvacuolar changes in the cerebral white matter are occasionally encountered in the
surgical pathology of epilepsy. This preliminary study aimed to investigate the histological details, the
prevalence of those lesions, and their possible association with clinical factors.

Method: We retrospectively surveyed surgical specimens of 121 cases in the past three years (2020 — 2022) to
identify cases having white matter spongy changes. Histological examination was performed using archival
paraffin blocks. Clinical histories were retrieved from patients' medical records, including ages at seizure
onset/surgical resection and use of anti-seizure medications.

Results: We found 8 of 121 cases (6.6%) with significant vacuolar changes in the cerebral white matter (mean
age at surgery, 19.1 + 11.6 years; range, 6 — 44 years; mean duration of seizure, 11.9 + 13.6 years; range, 2 —43
years). Histological examination revealed myelin sheath ballooning with a well-preserved axon. There were no
features of demyelination. There was no significant difference in ages at seizure onset/surgical resection and
clinical duration between patients with and without white matter lesions. Almost all patients had been
prescribed one or more anti-seizure medications that induce drug-metabolizing enzymes, including
carbamazepine, clobazam, and phenytoin.
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Conclusion: Low serum folate and high plasma total homocysteine levels have been reported in epilepsy
patients taking multiple anti-seizure medications but carrying single nucleotide polymorphism in the gene
encoding low enzymatic activity of 5,10-methylenetetrahydrofolate reductase (MTHFR) (Ono H et al. Brain Dev
24, 2002). Histopathological features of microvacuolation in our 8 cases are reminiscence of folate deficiency-
associated leukoencephalopathy and may represent an adverse effect of anti-seizure medication. Further
study is needed to clarify the relationship between the white matter change and MTHFR polymorphism.

The antiepileptogenic effects of the gelatinase inhibitor ACT-03 are mediated by reducing gliosis,
attenuating inflammation and preserving barrier integrity

R Prades!, DW Broekaart?, A Bertran3, S Jia®, A Korotkov?, O Senkov®, A Bongaarts?, JD Mills?, JJ Anink?, JC
Baayen?, S Idema?, E Chabrol®, AJ Becker®, W) Wadman?, T Tarragé®, JA Gorter’, E Aronica®®, A Dityatev*>10, EA
van Vliet?” 1Accure Therapeutics SL, Barcelona, Spain, 2Amsterdam UMC, Amsterdam, Netherlands, 3Accure
Therapeutics, Barcelona, Spain, *German Center for Neurodegenerative Diseases (DZNE), Magdeburg,
Germany, *University College London, London, United Kingdom, ®University of Bonn Medical Center, Bonn,
Germany, ’Swammerdam Institute for Life Sciences, Amsterdam, Netherlands, 8Stichting Epilepsie Instellingen
Nederland (SEIN), Heemstede, Netherlands, °Otto von Guericke University Magdeburg, Magdeburg, Germany,
10Center for Behavioral Brain Sciences (CBBS) Magdeburg, Magdeburg, Germany

Purpose: Matrix metalloproteinase 9 (MMP-9) play a pivotal role in the development of epilepsy when
dysregulated. ACT-03 is a MMP-9 inhibitor with permeability across the BBB (Bertran A et al. BioorgChem
2020; 94:103365). Here, we aim to investigate the ability of ACT-03 to stop or decrease the progression of CNS
damage after status epilepticus (SE), the epileptogenic process, in preclinical animal models of epilepsy.
Method: We studied the effects of ACT-03 in two preclinical animal models, the intrahippocampal kainic acid
(KA) model in mice and the rapid kindling model in rats. The drug was administered once a day for one week or
three weeks followed by animal monitoring at different time points for seizure intensity and resistance to
kindling, epileptiform activity and behaviour. In addition, we conducted in vitro assays in models of BBB
breakdown to measure structural and inflammatory markers.

Results: In the rapid kindling experiments, rats treated with ACT-03 showed significantly less intense seizures
(Racine scale) than control animals; after a 1-week washout ACT-03-treated animals showed more resistance
to kindling than controls (P<0.05). In the KA model, animals treated with ACT-03 post SE showed a significant
decrease of epileptiform activity which was sustained for several weeks after termination of treatment
(P<0.01). In accordance, ACT-03-treated animals showed improved cognitive performance compared to
control animals (P<0.05) (Broekaart DWM et al. J Clin Invest 2021; 131(1)e138332). Histological analyses
indicate a trend towards higher neuronal density in ACT-03-treated animals and a significant reduction in
gliosis. Mechanistic in vitro experiments showed a significant decrease of several inflammation markers (IL-1p,
II-6 and TGFB-R2) and prevention of BBB leakage under proinflammatory conditions following ACT-03
treatment (Broekaart DWM et al. Biomedicines 2022;10(9):2117).

Conclusion: ACT-03 showed antiepileptogenic effects in rodent models of epilepsy with attenuated seizure-
induced cognitive decline, restoration of BBB functioning and without mild or severe side effects.

Serum cytokines are correlated with epilepsy and rebleeding in cerebral cavernous malformations

Y-T Liu'? Taipei Veterans General Hospital, Division of Epilepsy, Neurological Institute, Taipei, Taiwan,
ZNational Yang Ming Chiao Tung University, School of Medicine, Taipei, Taiwan

Purpose: Cerebral cavernous malformations (CCMs) may be presented by diverse clinical manifestations,
including epilepsy, intracranial haemorrhage and rebleeding, or asymptomatic. However, it is quite challenging
to predict the risk of haemorrhage or seizure for different lesions. Recently, severe studies have suggested that
peripheral plasma biomarkers of inflammation may reflect lesion growth, seizure, and recent hemorrhagic
activity in CCM patients. The goal of this study is to improve precision treatment of CCM via the identification
of biomarkers of the occurrence of intracranial haemorrhage and epilepsy. The purpose of this study is to
identify the inflammatory cytokines which are associated with the clinical symptoms, and severity of CCM.
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Method: We have recruited 64 CCM patients who has been followed for at least one year and 38 health
controls (HC). The serum levels of TGFB1, IFNTr, IL-1B, IL-6, TNFa, VEGF, and MMP-1,2,7,9,10 were assessed.
The cytokine profiles will be correlated with the occurrence of CCM-related epilepsy (CRE) and rebleeding
event (RB).

Results: Comparing with HC, the CCM patients had significantly higher IL-6 (11.4 vs 5 pg/mL, P <0.001), VEGF
(64.7 vs 33.2 pg/mL, P <0.01), and TGFB1 (20319 vs 11439 pg/mL, P < 0.001). Among the CCM patients, the
serum level of IFNr (CRE 14.9 vs 2.4 pg/mL, RB 16.2 vs 7.8 pg/mL), IL-6 (CRE 16.9 vs 0.9 pg/mL, RB 15.8 vs 9.3
pg/mL), VEGF (CRE 64.4 vs 17.4 pg/mL, RB 97.5 vs 21.6 pg/mL), and IL-1B (CRE 4.8 vs 1.9 pg/mL, RB 5.3 vs 3.0
pg/mL) were substantially higher when the patient had CRE or rebleeding events (P <0.001).

Conclusion: This study revealed that potential of plasma cytokines to be the clinical markers of CCMs, and
furthermore to apply cytokine multiplex in the risk assessment and outcome prediction for the patients.

Microglial-specific knockdown of the core clock gene Bmall leads to an increased susceptibility to
seizures and behavioural changes in mice

T Strickland®?, J O'Siorain?, M Heiland®?, RR Gerbatin®?, A Curtis?, DC Henshall*?, CR Reschke? 'RCSI University
of Medicine and Health Sciences, School of Pharmacy and Biomolecular Sciences, Dublin, Ireland, 2RCSI
University of Medicine and Health Sciences, FutureNeuro SFl Research Centre for Chronic and Rare
Neurological Diseases, Dublin, Ireland, 3RCSI University of Medicine and Health Sciences, Department of
Physiology and Medical Physics, Dublin, Ireland

Purpose: Brain inflammation is an epilepsy hallmark and contributor to the development of seizures. The
inflammatory response is primarily mediated by microglia, which are highly regulated by the circadian rhythm,
i.e. the 24-hour variations in physiological function orchestrated by a network of autoregulatory genes,
including Bmall. The disruption of circadian rhythms is associated with increased microglial activation and
downstream release of pro-inflammatory cytokines. These features contribute to common hallmarks of
epilepsy including increased neuronal excitability and disrupted glioneuronal communication. Here we
explored the impact of the microglial-specific core clock gene Bmall deletion on behaviour and seizure
susceptibility in mice.

Method: Twenty male and female young adult (4-month-old) Bmal1-Cx3CR1Cre-ER mice were bred and daily
injected with either tamoxifen (40 mg/kg; IP; 10 days) to induce microglial-specific Bmall deletion (Bmal1-KO)
or vehicle. Two weeks after recombination, mice underwent behavioural tests to assess, but not only,
locomotion and cognition, which were analysed via AnyMaze software. A subset of this cohort was implanted
with electrodes for electroencephalographic (EEG) recordings and after recovery underwent the injection of a
low dose of kainic acid (KA; IP; 15 mg/kg) to test seizure susceptibility.

Results: Microglial Bmal1-KO mice displayed a hyperactive, but less anxious behavioural phenotype (measured
by open field and light-dark box tests) when compared to their littermate controls. This phenotype was driven
by females. Bmal1-KOs had an increased susceptibility to develop acute seizures (onset 592.7s + 139.7s veh;
136.7s + 27.49s tamox; P<0.0001) and a significantly increased seizure severity measured by the total EEG
power (P<0.0002) after KA administration.

Conclusion: Microglial-specific depletion of Bmall led to a disrupted behavioural phenotype and higher
propensity to develop seizures in otherwise normal mice. Further studies using continuous video monitoring
and long-term EEG will allow to us understand how Bmall disruption contributes to the development of
epilepsy.

A comparative study of customized ictal testing battery (CU-ITB) versus conventional ictal testing
battery (co-ITB) during ictal phase in localizing seizures in the epilepsy monitoring unit (EMU)

M Tripathi?, P Sura Reddy?, V Shuklal, R Dwivedi?, RK Singh?, S Gaikwad?, M Tripathi3, C Bal?, A Nehra*, D
Vibha?, SP Chandra® *All India Institute of Medical Sciences, Neurology, New Delhi, India, 2All India Institute of
Medical Sciences, Neuroradiology, New Delhi, India, 3All India Institute of Medical Sciences, Nuclear Medicine,
New Delhi, India, *All India Institute of Medical Sciences, Neuropsychology, New Delhi, India, >All India Institute
of Medical Sciences, Neurosurgery, New Delhi, India
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Purpose: To develop and assess the feasibility of customized ictal testing battery (CU-ITB), to extract maximum
information about the symptomatogenic zone during ictal phase of the recorded seizures, in persons with drug
resistant epilepsy (DRE).

Method: This pilot non-randomized, cross-over study done in a tertiary care centre, AlIMS, New Delhi, with a
comprehensive epilepsy-surgery program. All patients (age > 6 years) with DRE, normal mental status and
admitted in the epilepsy monitoring unit (EMU) between January 2018 to July 2019, were requited. Clinical
history, home videos, and the questionnaire tool for auras and semiology (QUARAS) were recorded to
generate a clinical hypothesis. The EMU staff (non-blinded) applied the CU-ITB in the first, and conventional
ITB (co-ITB) for the subsequent ictal event. Seizures were then anonymised, pruned, archived, and stored for
analysis by the blinded assessor. Parameters assessed in the CU-ITB were sequenced as per the hypothesized
lobe of onset; co-ITB had a random testing sequence. The outcome assessors were blinded to the localization
of the symptomatogenic zone, type of battery used, and received the patient's data sans the seizure
numbering or sequence.

Results: Of the 270 subjects screened, 116 (male (69%); mean age: 20.73+8.17years) were recruited. CU-ITB
was feasible in 424/498 (85.14%) seizures recorded. A significant association was observed in impaired
comprehension (57.8%), ictal palsy (64.4%), impaired registration (55.6%), and impaired orientation (80%) with
the frontal lobe, and naming difficulty (51.6%), verbal memory impairment (76.6%) and visual memory
impairment (92.2%), with the temporal lobe. In co-ITB, majority (48.3%) of seizures were not localisable except
impaired orientation, impaired verbal memory, and impaired repetition with lobe of onset.

Conclusion: CU-ITB was useful in delineating the possible epileptogenic zone and helped gain relevant
information from specific lobes within limited timeframe during ictus. Its use was feasible by EMU staff for
assessment of most of the seizures.

Clinical Neurophysiology

Altered spreading of neuronal avalanches in temporal lobe epilepsy relates to cognitive
performance: a resting-state hdEEG study

GM Duma?, A Danieli!, G Mento?, V Vitale?, R Scotto Opipari, V Jirsa®, P Bonanni?, P Sorrentino* Y[RCCS E.
Medea Scientific Institute - Associazione La Nostra Famiglia, Unit of Epilepsy and Clinical Neurophysiology,
Conegliano, Italy, 2University of Padova, Department of General Psychology, Padova, Italy, 3San Bortolo
Hospital, AULSS 8 Berica, Department of Neuroscience- Neuroradiology Unit, Vicenza, Italy, 4Institut de
Neurosciences des Systemes - Aix-Marseille Université, Marseille, France

Purpose: Large aperiodic bursts of activations named neuronal avalanches have been used to characterize
whole-brain activity, as their presence typically relates to optimal dynamics and information processing.
Cumulative evidence has shown that epilepsy is characterized by alterations of large-scale brain network
dynamics, which is related to a reduction of cognitive performance. Here, we exploited neuronal avalanches to
characterize differences in the electroencephalography (EEG) basal activity, free from seizures and/or interictal
spikes, between patients with temporal lobe epilepsy (TLE) and matched controls. We also related avalanche
spreading with the efficiency of memory, often impaired in patients with TLE.

Method: We defined neuronal avalanches as starting when the z-scored source-reconstructed EEG signals
crossed a specific threshold in any region and ending when all regions went back to baseline. This technique
avoids data manipulation or assumptions of signal stationarity, focusing on the aperiodic, scale-free
components of the signals. We computed individual avalanche transition matrices, to track the probability of
avalanche spreading across any two regions, compared them between patients and controls, and related them
to memory performance in patients.

Results: We observed a robust topography of significant edges clustering in regions functionally and
structurally relevant for the TLE, such as the entorhinal cortex, the inferior parietal and fusiform area, the
inferior temporal gyrus, and the anterior cingulate cortex. We detected a significant correlation between the
centrality of the entorhinal cortex in the transition matrix and the long-term memory performance (delay
recall Rey figure test).
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Conclusion: Our results show that the propagation patterns of large-scale neuronal avalanches are altered in
TLE during resting state. This suggests a potential application, as for example providing diagnostic hypotheses
in those case where scalp electroencephalography monitoring did not result in seizure recording. Furthermore,
the relationship between specific patterns of propagation and memory performance supports the
neurophysiological relevance of neuronal avalanches.

Yield of sleep deprivation EEG in suspected epilepsy: a retrospective study

A Guerrero-Aranda?, A Enriquez-Zaragoza?, K Lopez-liménez?, AA Gonzalez-Garrido! *University of Guadalajara,
Guadalajara, Mexico, *TeleEEG, EEG and Brain Mapping, Guadalajara, Mexico

Purpose: Sleep is an activation procedure and is considered the most potent and best-documented modulator
of seizures and interictal epileptiform discharges (IEDs) on electroencephalogram (EEG). The precise role of
sleep deprivation in the diagnostic process of epilepsy has not been fully clarified after more than 50 years of
use. Sleep deprivation is a procedure that is accompanied by discomfort for patients and their families.
Therefore, an accurate indication according to each patient-specific characteristic is needed. This study aims to
assess the effectiveness of sleep deprivation EEG in the diagnostic process of patients with suspected epilepsy
in our center.

Method: We included patients with a first unprovoked seizure and patients with paroxysmal events suspecting
seizures who underwent a sleep deprivation EEG (sdEEG) or routine EEG (rEEG). All patients were subsequently
classified with confirmed epilepsy or not.

Results: We included 460 patients. The group with sdEEG consisted of 115 patients, while the group with rEEG
comprised 345 patients. In the sdEEG group, 19 patients (17%) were confirmed with epilepsy, of which 17
presented interictal epileptiform discharges (IEDs). For the rEEG group, 66 patients (19%) were confirmed with
epilepsy, of which 63 presented IEDs. The difference was not statistically significant.

Conclusion: Our study failed to find a difference in the yield of sleep deprivation versus routine EEG in patients
with epilepsy, but there are many significant confounders/sample biases that limit the generalizability of the
findings, particularly to the majority of adult practices. Nevertheless, our results also suggest that, at least in
younger patients with a first unprovoked generalized seizure, the indication of sleep deprivation should be
carefully considered to avoid potentially unnecessary discomfort.

Delineation of epileptogenic tissue using inter-signal iEEG vector

J Cimbalnik?, P Klimes'?, V Travnicek'?, M Pail>*, M Brazdil>* YInternational Clinical Research Center, St.
Anne's University Hospital, Biomedical Engineering, Brno, Czech Republic, 2Brno Epilepsy Center, Faculty of
Medicine, Department of Neurology, Brno, Czech Republic, 3Institute of Scientific Instruments, The Czech
Academy of Sciences, Brno, Czech Republic, “*CEITEC Central European Institute of Technology, Masaryk
university, Behavioral and Social Neuroscience Research Group, Brno, Czech Republic

Purpose: The patients suffering from focal pharmacoresistant epilepsy are often candidates for epileptic
surgery. Precise delineation of the epileptic area remains elusive. In this study we propose a novel bivariate
biomarker of epileptogenic tissue derived from a vector which represents delay and information transfer
between two iEEG signals.

Method: We analyzed 30-minute resting state stereotactic EEG recordings sampled at 5kHz from 51 patients
who underwent monitoring as part of their evaluation for epileptic surgery. The seizure onset zone (SOZ)
channels and the resected area under individual contacts was determined by epileptologists. The inter-signal
iEEG vector (ISEV), which provides relative amplitude difference and direction metric, was calculated in
multiple frequency bands. We assessed the potential of ISEV to delineate epileptogenic tissue - either SOZ or
SOZ overlapped with resected tissue in excellent outcome patients (N=19). We compared amplitude and
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direction values in the whole dataset and individual patients using receiver operating curves and Wilcoxon
rank-sum test.

Results: The best ISEV performance was observed in the high gamma band with a significant difference
between SOZ and nonSOZ channels (amplitude p<<0.001, AUC=0.737; direction p<<0.001 AUC=0.595). In the
per patient analysis the most patients with significant differences between SOZ and nonSOZ were in the raw
signal (30 of 51 patients). The best performance in the subset of patients with excellent outcome was in the
Gamma band (amplitude p<<0.001, AUC=0.794; direction p<<0.001 AUC=0.702) on the group level and in the
high gamma band in individual patients (11 of 19).

Conclusion: The proposed novel biomarker could provide a complementary feature for delineation of
epileptogenic tissue along with other features. The ISEV does not require complicated detection algorithms
verified on gold standard data. The algorithm is therefore clearly defined and extremely fast to compute.

Suppression of interictal epileptic activity by rapid eye movement sleep shows spatiotemporal
divergence

A Ho?!, S Hannan?, ] Thomas!, T Avigdor?, C Abdallah?, F Dubeau?, ] Gotman?, B Frauscher'? *McGill University,
Montreal, Canada, 2Montreal Neurological Institute, Montreal, Canada

Purpose: Rapid eye movement (REM) sleep is known to suppress the rate and spatial extent of interictal
epileptiform discharges (IEDs). Breakthrough epileptic activity during REM sleep is therefore thought to be
most useful for accurately localizing the epileptic focus. Here, we utilized intracranial EEG recordings to
investigate the spatiotemporal patterns of IED suppression by REM sleep.

Method: Forty patients with drug-resistant focal epilepsy (19 females; mean age: 36.1+11.1 years) who
underwent combined polysomnography and stereo-electroencephalography during presurgical evaluation
were included. Ten-minute interictal epochs were selected 2h prior to sleep onset (wakefulness), and from the
first and second half of the night during non-REM (NREM) and REM sleep. IEDs were detected automatically on
all channels to compare spatiotemporal influences on IEDs.

Results: Overall IED rates and propagation were lowest in REM compared to NREM sleep (p<0.001) and
wakefulness (p<0.05). In particular, the suppression of IEDs by REM sleep compared to wakefulness was more
pronounced in neocortical (median=-27.6% [range -80.0—-383.8]) than mesiotemporal regions (19.1% [-85.7—
616.7]) (p=0.01; d=0.39). This was also true inside and outside the epileptic focus (both p<0.05). Across all
patients, no novel IED regions were observed in REM sleep versus NREM or wakefulness. Finally, there was a
reduction in IEDs in late (NREM: 1.08/min [0.54-3.19]; REM: 0.61/min [0.16—3.03]) compared to early sleep
(NREM: 1.22/min [0.44-3.57]; REM: 0.69/min [0.15-3.13]) for both NREM (p<0.001; d=0.24) and REM (p=0.04;
d=0.10). This temporal effect was also seen when considering only channels inside or outside the epileptic
focus (all p<0.05).

Conclusion: Our results demonstrate a spatiotemporal effect of IED suppression by REM sleep, with a more
pronounced suppression of IEDs in neocortical compared to mesiotemporal regions, and in late versus early
sleep. This suggests the importance of considering anatomical locations and sleep cycles when using IEDs to
define the epileptic focus.

A machine learning approach in localizing seizure onset zone by cortico-cortical evoked potentials
and the brain network alterations in refractory focal epilepsy patients

B Yang?!, K Zhang?, ] Zhang?, X Shao?!, W Hu!, C Zhang?, X Wang?, L Sang?, Z Zheng?, B Zhao?, ] Mo!, Z Guo?
Capital Medical University, Beijing, China, 2Beijing Fengtai Hospital, Beijing, China

Purpose: Accurate localization of the seizure onset zone (SOZ) is a critical factor influencing surgical outcomes
of patients with focal refractory epilepsy. In this study, we aimed to develop a new approach for identifying
the localization of SOZ based on cortical-cortical evoked potentials (CCEPs) and test its performance in patients
with different clinical characteristics.

Method: 50 patients underwent stereo EEG (SEEG) and CCEP procedures were included. Six CCEP
measurements were used as input features. This localization model was applied in different clinical

85



phenotypes of focal refractory epilepsy patients. Then, the network patterns derived from CCEPs were
accessed on patients with different clinical phenotypes.

Results: The established model accurately localized SOZ in patients with different clinical phenotypes,
including pathological types (area under the curve (AUC)=0.93 for focal cortical dysplasia lla vs. AUC=0.88 for
hippocampal sclerosis), surgical outcomes (AUC = 0.92 for seizure-free vs. AUC = 0.92 for non-seizure free),
and seizure types (AUC=0.90 for generalized tonic colonic seizure vs. AUC=0.93 for complex partial seizure).
The distribution of root means square of the first peak (N1IRMS) in the hippocampal sclerosis group was more
extensive compared with that of focal cortical dysplasia FCD lla (p<0.001). The sensitivity of localization in the
SF group was higher than the NSF group at the individual level (p=0.036). Differences in connectivity
(measured by N1IRMS) between SOZ and nSOZ were more pronounced for complex partial seizure than those
for generalized tonic colonic seizure.

Conclusion: This new approach had some improvements in contrast to the limitations of the traditional
method of localizing SOZ, including long monitoring time, increased risk of infection due to long-term
monitoring, and even the possibility of no spontaneous onset. In addition, our results provide insight into the
mechanism of delineating epileptogenicity by CCEPs for patients with different clinical phenotypes.

Seizure forecasting and detection with wearable devices and subcutaneous EEG — outcomes from
the my seizure gauge trial

B Brinkmann?, P Viana?, E Nurse®**, M Nasseril®, L Kuhlmann®, P Karoly* TP Attial, N Gregg?, B Joseph!, M
Dumpelmann’, M Cook?®, G Worrell!, A Schulze-Bonhage’, MP Richardson?, DR Freestone® *Mayo Clinic,
Neurology, Rochester, United States, 2King's College London, Institute of Psychiatry, Psychology &
Neuroscience, London, United Kingdom, 3Seer Medical, Melbourne, Australia, *University of Melbourne,
Biomedical Engineering, Melbourne, Australia, *University of North Florida, Electrical Engineering, Jacksonville,
United States, ®Monash University, Information Technology, Melbourne, Australia, “University of Freiburg,
Department of Neurosurgery, Epilepsy Center, Medical Center, Freiburg, Germany

Purpose: To develop the ability to forecast seizures in patients with epilepsy without intracranial devices.
Seizure forecasting has been established using intracranial EEG, but minimally invasive devices may permit
seizure forecasting and provide accurate seizure records.

Method: Patients were recruited for ultra-long monitoring with a wearable device (Empatica E4, Fitbit Charge
HR, or Fitbit Inspire) and concurrent ambulatory EEG monitoring (UNEEG SubQ, EpiMinder, NeuroPace RNS) at
three sites. Wearable and EEG data from enrolled patients was recorded for 8 months or more. Self-reported
electronic seizure diaries and periodic mood and symptom surveys were recorded by participants as well.
Recorded data were analyzed to assess the ability to detect seizures, to identify circadian and multi-day cycles,
and to forecast and detect seizures.

Results: Thirty-nine patients with epilepsy and one volunteer have recorded over 16000 days (43.8 years) of
ambulatory wearable and EEG data, including over 1700 seizures. Nine patients left the study before
completion due to device malfunctions, complications, poor adherence, or unanticipated seizure freedom.
Analysis in this cohort has established the following:

e Seizure forecasting significantly better than chance in 6 patients with EEG confirmation of seizures
using the wrist-worn Empatica E4 device for 6-12 months. Results from a large-scale data science
contest on eval.ai will be presented.

e  Seizure forecasting using the subscalp EEG significantly greater than chance in 5 of 6 patients with at
least four seizures recorded over at least three months using a Bidirectional LSTM neural network.

e Heart rate circadian and multi-day cycles were significantly phase-locked with self-reported seizure
likelihood in 10 of 19 patients

e Tonic and phasic electrodermal activity, heart rate, and actigraphy cycles are significantly correlated
with iEEG-confirmed seizures in 11 patients measured over at least 8 months.

Conclusion: This project has established the feasibility of forecasting seizures using long-term cycles, wearable
devices, and subcutaneous EEG.
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Neurophysiological signatures reflect differences in visual attention during absence seizures

V Barone?!, MC Piastra?, J van Dijk?3, G Visser?, M Debeij-van Hall?, M van Putten®® 'University of Twente,
Enschede, Netherlands, 2Academic Center for Epileptology Kempenhaeghe, Heeze, Netherlands, 3Eindhoven
University of Technology, Eindhoven, Netherlands, *Stichting Epilepsie Instellingen Nederland (SEIN),
Heemstede, Netherlands, *Medisch Spectrum Twente, Enschede, Netherlands

Purpose: Absence seizures impact 10% to 17% of all cases of childhood epilepsy. Absences affect visual
attention and eye movements variably. Here, we explore whether the dissimilarity of these symptoms during
seizures is reflected in differences in neurophysiological features and brain network activation.

Method: Pediatric patients with absences performed a 40-minute-long computerized choice reaction time
task, with simultaneous recording of 21-channel electroencephalography (EEG) and eye-tracking. We
guantified visual attention and eye movements with reaction times and correct responses. Furthermore, we
assessed the dominant EEG frequency and the amplitude distribution during seizures. Finally, neural sources
and brain networks involved in the generation and propagation of seizures were assessed using dipole fitting,
phase connectivity, and graph analysis.

Results: Ten pediatric patients (7-18 years old, 5 females) had absences during the measurement. We
observed diverse patterns of eye movements during seizures: five patients had preserved eye movements
(preserved group) and five patients showed disrupted eye movements (unpreserved group). In the
unpreserved group, EEG amplitude was higher in the posterior channels (p< 0.05, mean difference: 193 uV),
while the peak frequency was 0.3 Hz lower (p< 0.05). Source reconstruction indicated an overall higher
involvement of the right frontal eye field for the unpreserved group (1.02% vs 0.34%). Lastly, graph analysis
revealed different connections fraction of specific channels, i.e., C4 and Fz for the unpreserved group, and Cz
for the preserved group.

Conclusion: We show that the degree of impairment of visual attention and eye movements varies among
patients with absences and is associated with differences in EEG features, network activation, and involvement
of the frontal eye field. Assessing eye movements and visual attention of patients with absences can be
usefully employed in clinical practice for tailored advice to the individual patient.

Pre-surgical iEEG seizure onset zone localization using deep-learning

P Nejedly*?, J Cimbalnik3, K Pijackova?, V Hrtonova?!, P Jurak?!, M Pail?, P Klimes!, M Brazdil? 'The Czech
Academy of Sciences, Institute of Scientific Instruments, Brno, Czech Republic, *Faculty of Medicine, Masaryk
University, 1st Department of Neurology, Brno, Czech Republic, 3International Clinical Research Center, St.
Anne’s University Hospital, Brno, Czech Republic

Purpose: Localizing the seizure onset zones (SOZ) is crucial for the surgical treatment of drug-resistant
epilepsy. In this study, we introduce an automated method for seizure onset zone localization based on deep-
learning evaluation of presurgical iEEG recordings.

Method: We utilized iEEG recordings from 49 patients undergoing presurgical epilepsy evaluation at St. Anne’s
University Hospital (Brno, Czech Republic). The patients were divided into training (14 patients that were
evaluated before 05/2016) and testing set (35 patients that were evaluated after 05/2016) in order to allow
for pseudo-prospective testing. We developed a convolutional neural network (CNN) with gated recurrent unit
(GRU) to classify iEEG segments as either containing pathological biomarkers (interictal epileptiform discharges
and high-frequency oscillations) or not. We then applied this trained model to predict seizure onset iEEG
channels in the test set.

Results: We show that the proposed machine learning approach was able to localize SOZ (aggregated good
and bad surgery outcomes) with the area under the receiver operating curve (AUROC) 0.87 + 0.24 (median *
std). The area under the precision-recall curve (AUPRC) is 0.30 * 0.34, while the AUPRC of the random chance
classifier is 0.03 = 0.03. The results indicate that the proposed method achieved significantly higher AUPRC
scores when compared with the random chance classifier (Mann-Whitney U test, p < 0.001). Interestingly, we
show that the classifier achieved better scores in patients (n=12) with Engel la outcome having AUPRC 0.65 +
0.36, while non-Engel la group (n=23) has AUPRC 0.27 + 0.31.
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Conclusion: The proposed approach has the potential to significantly advance the process of seizure onset
zone localization. For example, the method can be utilized for automated processing of long-term recordings,
where manual iEEG inspection requires extensive time resources and is subjected to human bias.

Identification of non-convulsive status epilepticus using functional connectivity

DA Lee!, KM Park? Inje University College of Medicine/Haeundae Paik Hospital, Neurology, Busan, Korea,
Republic of

Purpose: The aim of this study was 1) to investigate the differences in functional connectivity between ictal-
interictal continuum (l11C) patients with non-convulsive status epilepsy (NCSE) and those with coma-IIC, and 2)
to assess the ability of machine learning based on functional connectivity measures to differentiate between
patients with NCSE and those with coma-IIC.

Method: We prospectively enrolled patients with IIC, and we classified the patients with IIC into two groups
based on the Salzburg criteria with clinical information: patients with NCSE and those with coma-IIC. We
analyzed the functional connectivity based on EEG using graph theory. The EEG signals were converted into
images using time-frequency analysis with short-time Fourier transforms for deep learning analysis. We
investigated the differences in functional connectivity between patients with NCSE and those with coma-IIC.
Results: We enrolled 72 patients with IIC. Of the 72 patients, 53 patients had NCSE, whereas 19 patients had
coma-lIC. Patients with NCSE had decreased global functional connectivity in all frequency bands compared to
those in patients with coma-IIC. The machine learning approach based on the functional connectivity measures
could classify patients with NCSE and those with coma-IIC with an accuracy of 92.8%, and the accuracy of the
CNN models to distinguish them was 73.9%.

Conclusion: We demonstrate that functional connectivity based on EEG using graph theory is significantly
different between patients with NCSE and those with coma-IIC. We successfully demonstrate the feasibility of
machine learning based on functional connectivity measures to distinguish patients with NCSE and those with
coma-lIC.

Importance of early epileptiform discharges for subsequent non-convulsive seizures: how long to
monitor with cEEG?

M Fabricius?, V Thonon?, M Cacic3, S Holm-Yildiz*, JR Hansen®, A Sidaros®, D Kondziella’, S Beniczky®
lUniv.Copenhagen/ Rigshospitalet, Clinical Neurophysiology, Copenhagen, Denmark, 2Vall d'Hebron University
Hospital, Clinical Neurophysiology, Barcelona, Spain, 3Rigshospitalet, Clinical Neurophysiology, Copenhagen,
Denmark, *Rigshospitalet, Neurology, Copenhagen, Denmark, *Herlev Hospital, Neurology, Herlev, Denmark,
SRigshospitalet, Clinical Neurophysiology and Neurology, Copenhagen, Denmark, “Univ.Copenhagen/
Rigshospitalet, Neurology, Copenhagen, Denmark, 8Aarhus Univ./Danish Epilepsy Centre, Aarhus/Dianalund,
Denmark

Purpose: Non-convulsive seizures (NCSz) is a common finding in patients with otherwise unexplained
unconsciousness in the neurocritical care unit. Often continuous EEG (cEEG) is applied for up to 48 h to exclude
NCSz, but is this always necessary? We investigated temporal relationship between early epileptiform
discharges (EDs) and subsequent seizure-patterns (Szs) in cEEG. We assessed the interobserver agreement for
EDs and the change in seizure diagnosis before and after application of the Salzburg criteria. Main question: Is
the absence of EDs in the first hour of cEEG recording a reliable predictor of absence of seizure patterns in the
subsequent >20 hours?

Method: Retrospective study, cEEGs of more than 20 hours duration obtained in 2013-2015. 101 patients,
median age: 64 years (range 1-87 years). Exclusion criteria: postanoxic- or epileptic encephalopathy. Thorough
analysis of the first four hours of each recording by two EEG-experts (MF, SB): First ten interictal spikes or
other EDs were identified. Whole recording screened for rhythmic patterns fulfilling Salzburg criteria for NCSz.
Results then compared to the original (pre- Salzburg) evaluation.

Results: Median duration of cEEG monitoring: 39 h (range 21-374 h). 59 patients eventually had Szs, 90 % of
these had their first ED within 10 min, all, but one had either interictal EDs or Szs within 1 h. Median time to
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first Sz was 10 minutes, 90% started before 110 min. Of 42 patients without Sz, 42% never showed any EDs.
The interobserver agreement on EDs vs no EDs was 87% (Cohen/Conger's Kappa: Substantial: 0.6125).
Agreement between original and Salzburg criteria guided diagnosis of seizures was 76% (fair: 0.1621).
Conclusion: Our findings support that 1 h of cEEG is sufficient to decide if further monitoring is required based
on occurrence or absence of EDs, since using this approach, we would have missed only one out of 59 patients
with Szs.

Clinically efficient language mapping by electrical cortical stimulation before epilepsy surgery:
endorsed by principal component analysis of mapping findings

M Otani?, R Matsumoto?, A Shimotake?!, M Sakamoto?, T Nakae3, M Matsuhashi*, T Kikuchi3, K Yoshida3, T
Kunieda®, M Lambon Ralph®, S Miyamoto?®, R Takahashil, A Ikeda® *Kyoto University, Neurology, Kyoto, Japan,
ZKobe University, Neurology, Kobe, Japan, 3Kyoto University, Neurosurgery, Kyoto, Japan, *Kobe University,
Epilepsy, Movement Disorder and Physiology, Kobe, Japan, SEhime University, Neurosurgery, Matsuyama,
Japan, ®University of Cambridge, MRC Cognition and Brain Sciences Unit, Cambridge, United Kingdom

Purpose: To clarify anatomo-functional correlation of language areas defined by electrical cortical stimulation
(ECS) by means of principle component analysis (PCA) of language tasks.

Method: 12 patients of intractable temporal lobe epilepsy who underwent clinical ECS mapping with subdural
electrode placement in the language-dominant hemisphere. 313 electrodes (3-48/patient) were defined as
language area by ECS mapping using 6 language tasks. Principal components (PCs) were extracted by PCA and
visualized in MNI space. 10 regions of interest (ROI) were delineated, and analysis of variance (ANOVA) on PC
scores was performed for 3 language areas (anterior-, posterior-, and basal temporal, language areas (BTLA)).
Results: 3 major PCs were delineated (PC1, 2, and 3 presumably reflecting reading, receptive semantic
processing, and expressive semantic processing, respectively).

Anatomically PC1 was prominent at the posterior part of the basal temporal (BT) area and pars opercularis,
PC2 at posterior superior temporal gyrus (STG) and anterior BT area, and PC3 at supramarginal gyrus (SMG),
posterior middle temporal gyrus (MTG) and whole BT area. ANOVA showed significant interaction between
PCs and ROls. Post hoc analysis revealed functional differentiation in the posterior language area (low PC1 at
posterior STG, high PC3 at posterior MTG and SMG) and BTLA (high PC1 and low PC2 at posterior BT area).
Conclusion: PCA revealed 3 independent language functions and indicated functional difference among
regions involved in language processing. Clinically, with PCA method, more efficient language mapping which
require lesser tasks and provide abundant information is suggested.

A daily seizure risk forecast from intracranial EEG connectivity during resting-state protocol in
focal epilepsy

L Cousyn'?3, V Navarrol?3, M Chavez? 'Department of Neurology, Epilepsy Unit, Pitié-Salpétriére University
Hospital, Paris, France, 2Paris Brain Institute, ICM (INSERM-U1127, CNRS-UMR7225), Paris, France, 3Sorbonne
University, Paris, France

Purpose: While traditional seizure prediction methods are usually applied to long-term EEG recordings, here
we developed a daily single measure to estimate the risk of upcoming seizure(s).

Our objectives were :

(i) to determine whether patient-specific intracranial EEG (iEEG) connectivity, during daily short periods of
vigilance-controlled resting-state, was different between days with and without seizure(s)

(ii) to compare this connectivity-based approach with an interictal epileptiform discharges (IED)-based model
(ii) to prospectively assess its relevance for daily forecasts of seizure risk
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Method: Patients and protocol: We recorded daily standardized and controlled 10-min resting-state periods in
10 patients with drug-resistant focal epilepsy who underwent iEEG.

Connectivity and IED features: iEEG connectivity was estimated by means of phase-locking values between
pairs of signals in the standard EEG frequency bands. We also automatically detected IEDs and estimated their
number and spread over each recording.

Statistical models: Each 10-min period was labeled as 'preictal' if at least one electroclinical seizure occurred in
the next 24h, or 'interictal' if no seizure. The ability of iEEG and IEDs to discriminate between preictal and
interictal periods was assessed by a nonlinear support vector machine (SVM) classifier.

Prospective daily forecasts: For each day to predict, we trained SVM models from the previous days and then
computed its probability of belonging to the preictal class, reflecting the risk of upcoming seizures.

Results: Connectivity in the theta band was found to provide the best prediction performances (AUC > 0.7 in
80% of patients). In comparison, IED-based models displayed weak performances (AUC < 0.6).

Daily prospective probabilistic forecasts were accurate: mean Brier score and Brier skill score of 0.13 and 0.72,
respectively.

Conclusion: Our findings suggest that iEEG connectivity, obtained from vigilance-controlled resting-state
recordings, can provide a daily and reliable signature of upcoming seizure(s).

A machine learning algorithm for detection of ictal and continuum patterns

F Furbass?, D Josephs?, D Kleinschmidt!, A Chan®, MB Westover?, ] Pathmanathan?, ] Donoghue?! Beacon
Biosignals, Boston, United States

Purpose: Machine learning algorithms are transforming the interpretation of EEG and are increasingly valuable
for screening high volume critical care monitoring datasets. While classifiers have traditionally focused on
classical ictal patterns, it is increasingly understood that periodic and rhythmic patterns also pose clinical risk
even when they are inter-ictal and subclinical. Here we describe a classifier model capable of identifying
classically ictal, rhythmic, periodic, and sporadic patterns.

Method: We propose a unified classifier model capable of characterizing a continuum of epileptic and
nonepileptic abnormalities. Raw EEG time samples from a 10-20 recording configuration are taken as input,
and the model outputs the probability that the EEG contains seizure, periodic discharges (PD), rhythmic delta
activity (RDA), or any other pattern, for every 1 second in the input recording. In addition, the model outputs
whether abnormal patterns are generalized or lateralized. Our outlined model is a 12-layer U-Net with roughly
3.4 million parameters, trained to allow sparse, missing, and multiple expert labels for any given segment. This
allows for the utilization of datasets with diverse labelling methodologies. The model was trained, validated,
and tested using studies drawn from 6428 subjects (>40,000 labels) selected from our internal Beacon
DataStore and the Temple EEG dataset.

Results: Preliminary results demonstrate equivalent to human expert performance in identifying other
patterns, and close to human performance for seizure detection. Detection of generalized RDA was superior to
PDs and lateralized RDA.

Conclusion: A multiclass classifier capable of identifying ictal and interictal patterns is feasible. We
demonstrate a model capable of classifying a continuum of pathological EEG patterns that can be trained on
highly diverse labelled data. The incorporation of ictal-interictal continuum patterns is of critical importance
given their broad association with neurological risk — making automated identification of these diverse
patterns a necessity in critical care medicine.

Clinical added value of interictal automated electrical source imaging in the presurgical evaluation
of MRI-negative epileptic patients: a monocentric prospective study

R Santalucia?3, E Carapancea?, S Vespa?, El Germany Morrison?, A Ghasemi Baroumand®*®, P Vrielynck?, A
Fierain'3, V Joris'2, C Raftopoulos?, T Duprez?, S Ferrao Santos’?, P van Mierlo**, R El Tahry>%® 1Cliniques
universitaires Saint-Luc, Brussels, Belgium, 2Institute of Neurosciences (loNS)-UCLouvain, Brussels, Belgium,
3Centre Neurologique William Lennox, Ottignies, Belgium, *Ghent University (UGent), Ghent, Belgium, Epilog
NV, Ghent, Belgium, *WELBIO, WEL Research Institute, Wavre, Belgium
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Purpose: The aim of this prospective study is to assess the clinical added value of a fully automated ESI analysis
in the presurgical evaluation of MRI-negative epileptic patients.

Method: All consecutive patients, referred to our Center for pre-surgical evaluation between 15/01/2019 and
31/12/2020, meeting the inclusion criteria, were recruited. Interictal ESI was realized on low-density long-term
EEG monitoring (LD-ESI) and, whenever available, high-density EEG (HD-ESI), using a fully automated analysis
(Epilog PreOp). The multidisciplinary team was asked to formulate hypotheses about epileptogenic zone (EZ)
location at sublobar level and make a decision on further management for each patient at two distinct
moments: i) blinded to ESI and ii) after presentation and clinical interpretation of ESI. Results leading to a
change in clinical management were considered contributive. Patients were followed up to assess whether
these changes lead to concordant results on SEEG or successful epilepsy surgery.

Results: Data from all included 29 patients were analyzed. ESI lead to a change in the management plan in
12/29 patients (41%). In 9/12 (75%), modifications were related to a change in the plan of the invasive
recording. Eight out of these 9 patients finally underwent an invasive EEG. In 6/8 (75%), SEEG confirmed the
localization of the ESI at a sublobar level. So far, 5/12 patients, for whom management plan was changed after
ESI, were operated and have at least one-year postoperative follow-up. In all cases, the EZ identified by ESI was
included in the resection zone. Among these patients, 4/5 (80%) are seizure-free (ILAE 1) and one patient
experienced a seizure reduction of more than 50% (ILAE 4).

Conclusion: In the presurgical evaluation of MRI-negative cases, interictal automated ESI provides non-
redundant information, especially in helping to plan the invasive recording, as long as ESI results are integrated
into the whole multimodal evaluation and clinically interpreted.

Periodic EEG discharges and epileptic spasms involve cortico-striatal-thalamic loops on arterial
spin labeling MRI

M Eisermann?, L Fillon?, A Saitovitch?, J Boisgontier?, A Vincon-Leite?, V Dangouloff-Ros?, T Blauwblomme?, M
Bourgeois®, M-T Dangles?, D Coste-Zeitoun?, P Vignolo-Diard!, M Aubart®, M Kossorotoff>, M Hully®, E Losito?, N
Chemaly®, M Zilbovicius?, | Desguerre®, R Nabbout®, N Boddaert?, A Kaminska® *Hopital Necker Enfants
Malades, AP-HP, Université Paris Cité, Clinical Neurophysiology, Paris, France, 2Université de Paris, Institut
Imagine INSERM U1163, Paris, France, 3Hépital Necker Enfants Malades, AP-HP, Université Paris Cité, Pediatric
Radiology, Paris, France, *Hopital Necker Enfants Malades, AP-HP, Université Paris Cité, Pediatric
Neurosurgery, Paris, France, *Hépital Necker Enfants Malades, AP-HP, Université Paris Cité, Pediatric
Neurology, Paris, France, ®Reference center for rare epilepsies, Pediatric Neurology, member of EPICARE
network, institute Imagine INSERM 1163, Université de Paris, Paris, France

Purpose: Epileptic spasms (ES) in clusters and periodic EEG discharges (PD) share many electroclinical
characteristics as etiologies, similarity of EEG pattern, periodicity and ictal phenomenology. Their
pathophysiological mechanism remains poorly understood. In order to disclose their cerebral generators, we
retrospectively analyzed ictal and inter-ictal cerebral blood flow (CBF) changes in pediatric patients having
presented generalized or lateralized PDs or ES during arterial spin labelling magnetic resonance imaging (ASL-
MRI) acquisition and compared these findings to those of inter-ictal ASL-MRI of patients with drug-resistant
focal epilepsy and age-matched healthy controls.

Method: ASL-MRI values were analyzed in cortex, striatum and thalamus, all segmented and divided in six
functional subregions: prefrontal, motor (rostral, caudal), parietal, occipital, temporal. Rest CBF values,
absolute and relative to whole brain, were compared to those of age-matched controls for each subregion.
Ictal exams were acquired in five patients with PDs [subacute sclerosing panencephalitis (1), stroke-like events
(3), West syndrome with cortical malformation (1), two of them also had inter-ictal ASL-MRI]; inter-ictal group
included patients with drug-resistant ES of various aetiologies (14) and structural drug-resistant focal epilepsy
(8).

Results: Main findings were diffuse striatal as well as cortical motor CBF increase during ictal exams in
generalized PDs with motor manifestations and focal CBF increase in corresponding cortical-striatal-thalamic
subdivisions in lateralized PDs with or without motor manifestations with straight topographical correlation
with the EEG focus. For inter-ictal exams, patients with ES disclosed CBF changes in corresponding cortical-
striatal-thalamic subdivisions, more frequently when compared drug-resistant focal epilepsies, not related to
Vigabatrin treatment.
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Conclusion: Our results suggest that corresponding cortical-striatal-thalamic circuits are involved in PDs
including ES, opening new insights in their pathophysiology and new therapeutical perspectives. Based on
these findings we propose a model for the generation of periodic discharges and of epileptic spasms
combining existing pathophysiological models of cortical-striatal-thalamic network dynamics.

Recurrent isolated sleep paralysis as a clinical expression of focal seizures

R Silvestri?, | Aricd?!, CT Currd?, E Vincil, G Giacobbe?, A Lagana?, A Labate® 'University of Messina, Neurophys.
& Movement Disorders Clinic, Regional Sleep Medicine Center, Messina, Italy, 2IRCCS C., Mondino Foundation,
Pavia, Italy, 3University of Messina, Neurophys. & Movement Disorders Clinic, Regional Epilepsy Center,
Messina, Italy

Purpose: According to the International Classification of Sleep Disorders 3, recurrent isolated sleep paralysis
(RISP) with or without hallucinations is a REM sleep parasomnia occurring primarily in young subjects with an
estimated variable prevalence ranging from 5-40%. It consists of the inability to speak and move upon arousal
from sleep, lasting from a few seconds to 2 minutes. However, respiration and consciousness are preserved.
Although polysomnography is not mandatory for diagnosis, several symptomatic cases with focal seizures
mimicking RISP have already been reported. Hence, we decided to retrospectively review our latest RISP cases
considering focal epilepsy in the differential diagnosis.

Method: RISP cases consecutively observed in our Sleep Clinic from 2017-2022 have been reviewed according
to their demographic, clinical, and instrumental data, final diagnosis, outcome, and response to therapy.
Results: 10 patients (seven M), mean age 38.4 (16-73), were included with a report of RISP on final or
infranight awakenings. The episodes had started at the mean age of 24.1 with variable frequency and duration,
respectively, from weekly to monthly and within 30-120 seconds. General comorbid disorders included
hypertension, migraine, thyropathy, head trauma, anxiety, and personality disorders, whereas sleep history
included arousal parasomnias, bruxism, and OSA. Seven out of 10 underwent brain imaging, and only four
displayed microvascular lesions over the frontoparietal region. EEG was negative in six and positive in four with
focal interictal paroxysmal discharges.

Three out of 10 also reported waking clinical episodes suggestive of temporal lobe seizures. All but one out of
10 responded positively to therapy, including stress reduction, antidepressants, and antiseizure medications
with complete (6) or consistent (3) reduction of RISP.

Conclusion: EEG and neuroradiological screening should be considered in the clinical work-up of patients with
RISP, especially when sporadic paroxysmal events have previously occurred during the daytime.

The role of EEG in the diagnosis of pyridoxine-dependent epilepsy

V Arntsen?, A Jamali®, E Kristensen®*, T Tangeraas®, A Sikiric®, E Brodtkorb®! 1St. Olavs Hospital, Trondheim
University Hospital, Department of Neurology and Clinical Neurophysiology, Trondheim, Norway, 2Norwegian
University of Science and Technology (NTNU), Department of Neuromedicine and Movement Science,
Trondheim, Norway, 3Oslo University Hospital, Department of Medical Biochemistry, Oslo, Norway, *University
of Bergen, Department of Clinical Medicine (K1), Bergen, Norway, *Oslo University Hospital, Norwegian
National Unit for Newborn Screening, Division of Paediatric and Adolescent Medicine, Oslo, Norway, ®Oslo
University Hospital, Department of Neurohabilitation, Oslo, Norway

Purpose: Pyridoxine-dependent epilepsy with ALDH7A1 variants (PDE-ALDH7A1) is a rare seizure disorder,
typically presenting with severe neonatal seizures. Historically, the response to pyridoxine alone defined the
diagnosis, but currently disease-specific biochemical markers and rapid genetic testing are available. Early
diagnosis is imperative to prevent uncontrolled seizures and status epilepticus. We have explored the role of
EEG in the diagnosis of PDE.

Method: A total of 13 Norwegian patients with PDE-ALDH7A1 were identified, and 94 EEG recordings during
the first year of life were reviewed.

Results: The median age at seizure onset was 9 h (IQR 41 h), range 1h-6 days after birth. Median delay from
first seizure to first pyridoxine injection trial was two days (range 0-16).
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An EEG burst suppression pattern was seen in eight patients during the first 10 days of life.

Eleven had recordings during initial pyridoxin bolus injections:

Immediate EEG improvement was seen in three; two had prompt clinical effect (<1h). In one, no seizures
occurred at time of injection.

No change of paroxysmal activity was seen in six; one had prompt clinical effect, one had delayed effect (<1
day), one had no effect, one had uncertain effect, and one had more seizures. One patient had no seizures at
time of trial. He remained seizure free for six days.

Two had increased paroxysmal activity, one as a conversion to burst suppression. Both experienced prompt
clinical effect.

Conclusion: A burst suppression EEG pattern in neonatal seizures should raise the suspicion of PDE-ALDH7A1.
The EEG response during the first pyridoxine trial was variable often with a poor correlation to the clinical
effect. EEG non-responsiveness and ambiguous clinical effect should not delay treatment with pyridoxine,
which should be continued until results from biomarkers or genetic testing are available.

Diagnosis of non-convulsive status epilepticus: evaluation of electro-clinical response to
intravenous anti-seizure medication in patients with ictal-interictal continuum

M Leitinger!, N Gaspard?, L Hirsch3, S Beniczky?, P Kaplan®, K Husari®, E Trinka! 'Paracelsus Medical University,
Department of Neurology, Salzburg, Austria, 2HUB Erasme, Service de Neurologie, Bruxelles, Belgium, 3Yale
University School of Medicine, Comprehensive Epilepsy Center, Dept. of Neurology, New Haven, United States,
4Aarhus University Hospital, Departments of Clinical Neurophysiology, Aarhus, Denmark, >Johns Hopkins
Hospital, Johns Hopkins Bayview Medical Center, Baltimore, United States

Purpose: The Salzburg diagnostic criteria for non-convulsive status epilepticus (NCSE) were implemented into
the American Clinical Neurophysiology Society Critical Care EEG Terminology 2021. However, the criteria “EEG
improvement” and “clinical improvement” in response to intravenously administered anti-seizure medication
(IV ASM) in patients with EEG patterns on the ictal-interictal continuum (IIC), representing possible NCSE, have
not been operationalized yet.

Method: Participants of the “8™" London-Innsbruck Colloquium on Status Epilepticus and Acute Seizures”
performed a modified Delphi-process to negotiate on a proposal on how to perform the administration of IV
ASM for diagnostic purposes and how to interpret results in EEG and clinical response.

Results: Either benzodiazepines or non-benzodiazepine medications can be used as first choice for a
DIAGNOSTIC IV ASM trial. Among non-benzodiazepine medications, levetiracetam, valproate, lacosamide, or
brivaracetam can be considered. If the first choice fails, another of these IV ASM or a benzodiazepine can be
tried.

The dosages and rates of administration of levetiracetam, valproate, lacosamide, brivaracetam, phenobarbital,
midazolam, lorazepam, clonazepam, and diazepam are provided. Criteria for EEG and clinical response are
defined.

A monitoring time for EEG improvement after a full dose injection is recommended to be 15 minutes for
benzodiazepines and of 30 - 60 minutes for non-benzodiazepine medications before switching to the next
medication.

Conclusion: The proposed standardized approach of IV ASM administration in suspected patients with IIC aims
to prevent over- and underdiagnosis of NCSE. Prospective studies are needed to validate and optimize this
approach.

Recording seizures “in the wild” — electrographic characteristics of ictal subcutaneous EEG
recordings

PF Viana?, C Skaarup?, C Bottiger?, ] Duun-Henriksen?, BH Brinkmann3, MP Richardson® King's College London,
School of Neuroscience, Institute of Psychiatry, Psychology and Neuroscience, London, United Kingdom,
2UNEEG Medical A/S, Lillerod, Denmark, 3Mayo Clinic, BNEL Laboratory, Rochester, United States
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Purpose: Subcutaneous EEG (sqEEG) is a novel technology enabling prolonged, real-world seizure monitoring.
By directly assessing brain activity, sqEEG may have advantages over other mobile technologies, including the
potential of characterizing different seizure types and seizure severity. To the best of our knowledge, no
previous studies have assessed these capabilities.

Method: Patients with drug-resistant focal epilepsy who underwent ultra long-term sqEEG monitoring in two
centres were included. Initial seizure identification was aided by a high-sensitivity detection algorithm. Two
raters independently marked each seizure’s duration and classified them into three categories: 1 - focal with
no/dubious clinical signs, 2 - focal with clinical signs (tonic, clonic or other stereotyped muscle artefact, or
arousal) and 3 - focal to bilateral tonic-clonic. Discrepancies were solved by consensus or by a third reviewer.
Patient diaries were examined to assess the proportion of reported seizures.

Results: 322 seizures from fifteen patients were included in the analysis, of which the majority had clinical
signs (206 type 2 and 15 type 3). Interrater agreement was high for seizure classification (Cohen’s kappa for all
seizure types - 0.85; for differentiation between tonic-clonic and other seizure types — 1.0) and for assessment
of seizure duration (Pearson’s correlation — 0.87). Seizure types and their respective duration were highly
individualized between patients. A mixed-effects model with a subject-specific random effect found a
significant difference in seizure duration between each of the three seizure types (1<2<3). In this cohort, 25%
of seizures were not associated with a diary report in the same calendar day, including 35% of tonic-clonic
seizures. A subject-specific random effects model also showed that shorter duration seizures had a lower
likelihood of being reported.

Conclusion: These findings suggest that it is possible to categorize seizure types and severity using ultra long-
term sqEEG, which may have promising implications for individualized patient management.

Flash-evoked high-frequency EEG oscillations in photosensitive epilepsies

G Strigaro?, E Pronello?, A Meo?, M Trevisan?, C Zoccola?l, F Cattaneo?, R Cantello! *University of Piemonte
Orientale and Azienda Ospedaliero-Universitaria “Maggiore della Carita”, Neurology Unit, Department of
Translational Medicine, Novara, Italy

Purpose: Epileptic photosensitivity is an abnormal brain reaction to flickering lights, which constitutes the
basis of the EEG photoparoxysmal response (PPR) to intermittent light stimulation (ILS). The pathophysiology
of photosensitivity is not entirely clear and high frequency oscillations (HFOs), a potential biomarker of the
epileptogenic zone, might be useful in unravelling its mechanisms. Aim of the present study is to determine
the feasibility of measuring scalp-recorded, flash-evoked, high-frequency EEG oscillations (F-HFOs) using a
relatively simple technique. Furthermore, to assess whether F-HFOs are enhanced in photosensitive epileptic
patients and if they might be proposed as a putative non-provocative biomarker of photosensitivity.

Method: We studied 34 patients with idiopathic generalized epilepsy (IGE), of which 23 with photosensitivity
(IGE+P) and 11 without photosensitivity (IGE-P), compared to 12 patients with temporal lobe epilepsy (TLE)
and 22 healthy controls (HS) matched for demographic features. Flash visual evoked potentials (F-VEPs) were
recorded from occipital electrodes with eyes closed. We extracted F-HFOs from the broadband scalp of the F-
VEP through appropriate filtering. We measured HFO amplitude/number and we carried out a time-frequency
domain spectral analysis. Repeated measures ANOVA was applied for statistical analysis.

Results: F-HFOs consistently showed two main spectral peaks (about 85 and 125 Hz) in all groups. The power
of the first peak was three times larger (p < 0.002) in IGE+P compared to IGE-P, TLE patients and HS.
Conclusion: A simplified F-HFO measurement proved feasible in F-VEPs. In IGE+P, enhanced F-HFOs suggest a
role in the generation of the photoparoxysmal response. Some spectral features of the F-HFOs may be
proposed as a putative non-provocative biomarker of epileptic photosensitivity.

Cardiac MRI reveals that heart abnormalities are common in people with epilepsy

J Pukropski?, A Isaak? E Volmering?, S Zimmer3, JA Luetkens?, R Surges® *University Hospital Bonn, Epileptology,
Bonn, Germany, 2University Hospital Bonn, Diagnostic and Interventional Radiology, Bonn, Germany,
3University Hospital Bonn, Medicine Il, Bonn, Germany
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Purpose: People with chronic epilepsy (PWE) have a threefold higher risk of dying from sudden cardiac death
(SCD) compared with the general population. Importantly, signs of cardiac damage and electrical instability are
increasingly recognized in postmortem analysis and ECG studies of living PWE, which has recently led to the
concept of the ‘epileptic heart’ (Verrier RL et al. Epilepsy Behav 2020;105:106946). Cardiac magnetic
resonance imaging (MRI) is an established method for noninvasive myocardial tissue characterization and
investigation of myocardial function. The aim of this study was to assess type and frequency of abnormal
myocardial structure and function in consecutive living PWE using cardiac MRI.

Method: In this prospective cross-sectional study, 52 PwE aged between 18-60 years without known cardiac
disease underwent cardiac MRl at 1.5T. The cardiac MRI protocol included assessment of cardiac function,
myocardial edema and fibrosis. In addition, cardiac serum biomarkers were determined and a 12-lead EKG was
performed.

Results: Participants (32 female, 20 male) had a mean age of 34.6 years [SD 11.2], mean duration of epilepsy
amounted to 16.2 years [SD 11.7]. 11 of 52 PwE (21%) had signs of myocardial fibrosis and 18 PwE (35%)
showed signs of diffuse myocardial edema. 11 PWE (21%) had a small pericardial effusion (<10 mm), and 4 of
52 PwE (8%) showed focal wall motion abnormalities. Cardiac biomarkers and ECGs showed no abnormal
findings.

Conclusion: Subclinical myocardial changes are commonly found in PwWE. Evidence of myocardial edema and
fibrosis might further support the concept of the ‘epileptic heart’. Further recruitment of PwWE and a detailed
risk factor analysis are currently ongoing to identify those PWE who would benefit from cardiological check-ups
and therapies, potentially reducing the risk of sudden death in PwE.

ELEVATE Study 410: Assessment of cognition (EpiTrack’) following perampanel (monotherapy/first
adjunctive) in patients with epilepsy and a history of psychiatric/behavioural events

V Punial, 0 Samad?, LY Ngo?, D Kumar?, M Malhotra® *Charles Shor Epilepsy Center, Cleveland Clinic, Cleveland,
United States, 2Eisai Inc., Nutley, United States, 3Formerly: Eisai Inc., Nutley, United States

Purpose: Patients with epilepsy can experience psychiatric/behavioural events and a decline in cognitive
function. Here, we present a post hoc analysis of change from baseline cognition (EpiTrack’) scores in a patient
subgroup with a history of such events from the Phase IV ELEVATE Study (Study 410; NCT03288129).

Method: ELEVATE was a multicentre, open-label, Phase IV study of perampanel monotherapy or first
adjunctive therapy in patients aged 24 years with focal-onset seizures (FOS), with/without focal to bilateral
tonic-clonic seizures (FBTCS), or generalised tonic-clonic seizures (GTCS), including Titration (<13 weeks),
Maintenance (39 weeks) and Follow-up (4 weeks) Periods. Patients received perampanel at 2 mg/day, up-
titrated after >2 weeks to 4 mg/day (further increases of 2 mg/>2 weeks based on response and tolerability;
maximum, 12 mg/day). Endpoints included 3, 6, 9 and 12-month retention rate, seizure freedom, median
percent reduction in seizure frequency per 28 days, 50% and 75% responder rates, treatment-emergent
adverse events (TEAEs), serious TEAEs and discontinuation due to TEAEs.

Results: In the Safety Analysis Set, 54 patients received perampanel monotherapy/first adjunctive therapy.
Twenty-four patients (FOS, n=17; FBTCS, n=2; GTCS, n=4) with a history of psychiatric/behavioural events were
included in this post hoc analysis. There were no clinically meaningful changes from baseline in EpiTrack’ total
score at 12 months and end of treatment (mean [SD], -1.1 [3.14] n=11 and -0.5 [2.61] n=23), respectively
(increase=improvement). Median percent reduction in seizure frequency/28 days during the entire
Maintenance Period was 73.2% (n=22). The incidence of TEAEs in this subgroup was 95.8% (n=23/24), of which
the most common were dizziness (25.0%, n=6/24) and vomiting (20.8%, n=5/24).

Conclusion: Perampanel as monotherapy/first adjunctive therapy was generally safe and efficacious in patients
from ELEVATE with a history of psychiatric and behavioural events; EpiTrack® scores in these patients were
consistent with observations in the overall patient population.

Funding: Eisai Inc.
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Sustained >= 90% response and seizure freedom in patients with focal-onset seizures treated with
cenobamate

E Alvarez-Baron?, K Thangavelu?, V Villanueva® Angelini Pharma Spain, Viladecans, Barcelona, Spain,
2MeDaStats LLC, Tampa, United States, 3Hospital Universitari i Politécnic La Fe, Refractory Epilepsy Unit,
Neurology Service, Valencia, Spain

Purpose: The maintenance of clinical response over time is a main concern in patients with epilepsy, thus,
sustained seizure freedom is the ultimate goal of epilepsy treatment. Unfortunately, many studies failed to
show sustained seizure freedom. Here, we analyze sustained seizure control in patients treated with
cenobamate.

Method: Adults with focal seizures despite treatment with 1-3 concomitant ASMs completed the double-blind
treatment and entered the open label extension (OLE). 354 were included in the C017 OLE modified intent-to-
treat population (mITT), 265 originally randomized to CNB, 90 to placebo. All patients underwent a 2-week
double-blind conversion to a target dose of cenobamate 300 mg/d. This post-hoc analysis examined sustained
seizure response >= 90% and sustained seizure freedom.

Results: During the OLE, >= 90% sustained response for at least one year was achieved by an estimated 38.5%
of the patients, and an estimated 23.6% showed sustained seizure freedom. Among these patients, half of
them achieved >= 90% sustained response from day 1 and time to achieved sustained seizure freedom,12
months. An estimated 28.4% of the patients achieved >= 90% sustained response for at least 2 years, and
14.3% of being seizure free. Sustained >= 90% response for at least 3-years was achieved by an estimated
23.9% of the patients and 7.5% were seizure-free.

Conclusion: These results suggest that adjunctive cenobamate is a promising drug and may be a suitable long-
term treatment for patients with focal-onset seizures to achieve and maintain a high-level of clinical response,
including seizure freedom.

Can antiepileptic drugs improve cognitive functions in elderly with no clinical seizures?
L Vojvodic?, L Perii¢, T Apostolovié?, | KrdZi¢! 'Euromedik General hospital, Neurology, Belgrade, Serbia

Purpose: To evaluate whether the introduction of antiepileptic drugs (AED) in small doses can improve
cognitive abilities in elderly with mild cognitive impairment and interictal EEG changes but without evidence of
clinical seizures.

Method: We performed a six-month prospective study of 48 patients aged 260 years (21 women and 27 men,
mean age 68.49+ 9.27) with the clinical diagnoses of mild cognitive impairment, but not fulfilled criteria for
dementia (Mini Mental Score>24). All patients undergone laboratory data, brain MRI, standard EEG, and WAIS-
Il subtests for attention, short-term memory and working memory. Majority of patients (39/48, 81,25%) had
neurological signs for small vessel disease, and 19 patients (39,6%) had focal or regional interictal activity on
standard EEG recording without data regarding clinical seizures. We introduced small doses of AED (up to
100mg of lamotrigine in 12 and up to 200 mg of lacosamide in 7 patients) along with antiplatelet and
vasoactive medications. The control group (29 patients with normal EEG finding) was treated with antiplatelet
and vasoactive therapy only. Cognitive reassessment was performed after six months of follow up. Two
patients stop taking AE drug during the follow up period due to side effects.

Results: Favorable cognitive outcome had 11/19 (57.89%) in AED group, comparing to 6/29 (20.68%) in control
group (p=0.019). Improvement was noticed in domains of attention and working memory, but not in verbal
memory (p=0.1599). Logistic regression model showed that factors affected the outcome were presence of
interictal EEG findings and usage of AED (p<0.001) but we did not find the difference regarding the gender,
age, or presence of neurological signs for small vessel disease.

Conclusion: We found that introduction of small doses of AED in patients with mild cognitive impairment who
had interictal EEG changes without clinical seizures, could improve cognitive functions in domains of attention
and working memory.
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Rescue medication for seizure emergency management in the UK community: a CPRD
retrospective database study

Y Ma?, C Lu?, P Hastie?, AP Bartmann?, C Laloyaux?, S Borghs® 1UCB Pharma, Brussels, Belgium, 2UCB Pharma,
Morrisville, United States, 3UCB Pharma, Slough, United Kingdom

Purpose: Assess prevalence, demographic/clinical characteristics, and health care resource utilization (HCRU)
of patients prescribed rescue medications (RM) for emergency seizure-management in UK.

Method: Retrospective cohort study using general practice data from Clinical Practice Research Datalink
(CPRD-Aurum) and Hospital Episode Statistics (HES). Patients with 21 recorded RM-prescription (buccal
midazolam [bMDZ]/rectal diazepam [rDZP]/off-label oral benzodiazepines [0BZD;
diazepam/lorazepam/clobazam/clonazepam]) between 2016-2020 were included. Patients were followed
from index (date of first RM-prescription) to death, date of last available practice data in CPRD-Aurum, end of
study period, or one year from date of last RM-prescription.

Prevalence of RM-prescription (number of patients with epilepsy and RM-prescription/total number of
patients with epilepsy) was calculated using CPRD-Aurum data for 2019. HCRU analysis
(inpatient/outpatient/A&E) used cohort data linked to HES.

Results: In 2019, prevalence of RM-prescription among patients with epilepsy in UK community was 6.7%
(9336/139,667). bMDZ was most prevalent RM (4.8%).

Between 2016-2020, 26,534 patients with RM-prescription were identified in CPRD-Aurum (mean age: 41.5
years; 50.3% male); 43.0% were new RM-users (no recorded RM-prescription one-year pre-index). Mean age
of patients with bMDZ/rDZP/oBZD-prescription (n=16,092/5044/5398) was 32.0/61.5/51.0 years. bMDZ was
prescribed to children and adults (44.2%/55.8%). rDZP and oBZD were mainly prescribed to adults
(93.3%/99.5%). Diazepam was the most prescribed oBZD used as RM for emergency seizure-management
(97.5%, 5264/5398). Among patients with RM-prescription (n=26,534), 35.5% had no anti-seizure medications
at index (monotherapy/polytherapy: 22.3%/42.1%).

Among patients with RM-prescription and HES linkage in 2019 (n=11,594), 25.1% had 21 epilepsy-specific
inpatient hospitalization (mean[SD]/median[IQR] hospitalization days=14.8[34.2]/2.9[12.0]); 35.7% had >1
neurology-specific outpatient visit (mean[SD]/median[IQR] visits=4.0[4.5]/2.6[3.4]); 8.7% had epilepsy-related
emergency attendance (mean[SD]/median[IQR] attendances=4.9[5.4]/3.0[4.0]); and 7.8% had A&E arrival by
ambulance due to epilepsy (mean[SD]/median[IQR] arrivals=3.8[4.4]/2.2[3.4]).

Conclusion: Prevalence of RM-prescription among patients with epilepsy in UK community was 6.7%. Despite
RM availability, patients encounter challenges to manage seizure emergencies (shown by HCRU) highlighting
need for faster emergency medications.

Funding: UCB Pharma-sponsored.

A case-control study developing a clinical prediction model for epilepsy-related deaths: the
Scottish epilepsy deaths study (SEDS) score

GK Mbizvo'?, C Schnier?, CR Simpson*3, SE Duncan?, RF Chin® The University of Edinburgh, Muir Maxwell
Epilepsy Centre, Centre for Clinical Brain Sciences, Edinburgh, United Kingdom, 2University of Liverpool,
Pharmacology and Therapeutics, Institute of Systems, Molecular and Integrative Biology, Liverpool, United
Kingdom, 3The University of Edinburgh, Usher Institute, Edinburgh, United Kingdom, *Victoria University of
Wellington, School of Health, Wellington Faculty of Health, Wellington, New Zealand, *Royal Hospital for
Children and Young People, Edinburgh, United Kingdom

Purpose: This study develops a clinical prediction model (CPM) to identify adults at increased risk of epilepsy-
related death within the next seven years, thereby aiding clinicians (including non-specialists) in prioritising
their care.

Method: In this age-/sex-matched case-control study, we compared adults (aged 216 years) suffering epilepsy-
related death between 2009-2016 to living adults with epilepsy in Scotland. Cases were identified from
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administrative national datasets linked to mortality records. ICD-10 cause-of-death coding was used to define
epilepsy-related death. Controls were recruited from a research database and epilepsy clinics. Medical records
were abstracted. Univariable and multivariable conditional logistic regression were undertaken to develop a
CPM consisting of four variables chosen a priori (SEDS score), using a weighted sum of the factors present.
Odds ratios (OR) were estimated (95% Cls).

Results: 224 deceased cases and 224 controls were compared (mean age 48 years, 114 male). In univariable
analysis, predictors of epilepsy-related death included recent epilepsy-related hospital attendance (OR 5.1, Cl
3.2-8.3), high deprivation (OR 2.5, Cl 1.6-4.0), developmental epilepsy (OR 3.1, Cl 1.7-5.7), raised Charlson
Comorbidity Index (CCl) score (OR 2.5, Cl 1.2-5.2), alcohol abuse (OR 4.4, Cl 2.2-9.2), and absent recent
neurology review (OR 3.8, Cl 2.4-6.1). SEDS Score model variables were derived from the first four listed above,
with CCl 22 given 1 point, high deprivation 2 points, developmental epilepsy 2 points, and recent epilepsy-
related hospital attendance 3 points. Compared to a SEDS Score of 0, those with a SEDS Score of 1 remained
low risk (OR 1.6, Cl 0.5-4.8). Those with a SEDS Score of 2-3 had moderate risk (OR 2.8, Cl 1.3-6.2). Those with a
SEDS Score of 4-5 and 6-8 were high risk (OR 14.4 (Cl 5.9-35.2) and 24.0 (Cl 8.1-71.2), respectively).
Conclusion: SEDS Score may be a pragmatic tool for identifying adults at high risk of epilepsy-related death and
requires external validation.

Cultural aspects of epilepsy management among school children in Egyptian rural communities: a
cross-sectional community-based study

FMA Nasral, AM Ahmed?, MF Abdulsalam?!, FM Mansour?! *Faculty of Medicine, Al-Azhar University, Neurology
Department, Cairo, Egypt, 2Faculty of Medicne, Al-Azhar University, Neurology Department, Cairo, Egypt

Purpose: Despite the recent advances in the medical treatment of epilepsy which enable most patients to lead
reasonably typical family and working lives, the iliness is still regarded by many mysterious, frightening, and
even shameful conditions. This study aimed to investigate the prevalence of epilepsy among Egyptian
schoolchildren and the common beliefs and traditions that were associated with it.

Method: This study was conducted as a cross-sectional study to assess the families' beliefs, attitudes, and
practices of epileptic children. A self-administrated questionnaire was used for that purpose. Risk factors for
epilepsy and the factors that affected the outcome of epilepsy were studied and analyzed.

Results: Among the screened 30410 students, 170 students, with a mean age of 10.2 + 1.9 years, were
confirmed to have epilepsy with a prevalence rate of 0.559%. The most commonly known etiology was
hereditary (14.8%) followed by head trauma (10.1%), while brain tumor and arteriovenous malformation were
reported in 4.1% and 3.5%, respectively. The epilepsy was associated with ictal injuries (37.03), urine
incontinence (29-62%) and tongue biting (22.35%) and postictal sleepiness (32.91%), headaches (22.94%), and
Todd's paralysis (4.11%). Interestingly, 74.7% of epileptic students did not receive any medical treatment,
while 18.8% did not receive appropriate treatment. The families of 77.16% of these children did not know
about the diagnosis. The family of 113 children frequented charlatans thinking that epilepsy was an
incantation. Financial problems were the cause of non-adherence to the treatment in 13.5% of the children
Conclusion: Epilepsy is not uncommon among schoolchildren in rural areas. There are many cultural, social,
and economic problems as regards epilepsy and its management in rural communities that urge the need for
health education and proper management.

What should preconception healthcare for women with epilepsy consist of? A multi-stakeholder
consensus view from the UK

J Winterbottom?, E Lloyd?, C Tudur Smith?, A Noble3, P Slade?, K Jilani®, J Gay*, T Marson® 'The Walton Centre
NHS Foundation Trust, Liverpool, United Kingdom, 2University of Liverpool, Health Data Science, Liverpool,
United Kingdom, 3University of Liverpool, Public Health, Policy & Systems, Liverpool, United Kingdom,
4University of Liverpool, Primary Care & Mental Health, Liverpool, United Kingdom, >Liverpool Women's NHS
Foundation Trust, High-risk Obstetrics, Liverpool, United Kingdom, ®University of Liverpool, Pharmacology &
Therapeutics, Liverpool, United Kingdom
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Purpose: To gain consensus on the content of preconception care, when to intervene and to understand the
outcomes of importance for women with epilepsy in the UK, aiming to reduce missed opportunities and
variation of care to improve maternal and child outcomes before conception.

Method: Stage 1 involved thematic analysis of data gathered from 35 interviews and three focus groups with
women with epilepsy, their partners and family, and data extracted from 22 full-text papers included in a
mixed-methods literature review comprising 2,008 women with epilepsy. These datasets generated a long list
of intervention items, coded into domains using COMET taxonomy to develop and pilot the survey. Stage 2
involved a two-round online Delphi survey with healthcare professionals, voluntary organisations, and women
with epilepsy and their significant others to prioritise the content of preconception care. Stage 3 involved an
independently chaired Consensus meeting with stakeholder representatives. The James Lind Alliance’s
methodology informed its format.

Results: Two hundred forty-eight key stakeholders completed two survey rounds, rating 47 items relating to
the content of preconception care on a 9-point Likert scale. Thirty-one items of preconception care were rated
“essential” by >80% of survey participants, and a further five items were voted essential at the consensus
meeting. The essential domains include:

- “Access and Availability of Preconception Care” (4 items)

- “Contraception Review” (5 items)

- “Information Needs” - relating to epilepsy and medicines in pregnancy (6 items)

- “Managing-pregnancy-and-seizure-related-risk” (3 items)

- “Optimising seizure control” (11 items)

- “Preconception care pathway” relating to individualised, flexible care responsive to changing circumstances
(4 items)

- “Support for planning” - exploring concerns relating to pregnancy with epilepsy (4 items).

Conclusion: Consensus on the content of preconception care was achieved, warranting further research and
feasibility testing of targeted preconception health messages to increase pregnancy planning for women with
epilepsy and health professionals involved in their care.

Antiseizure medication regimen in planned vs unplanned pregnancies in women with epilepsy

D Li%, K Meador?, E Gerard?, L Kalayjian®, J Cavitt®, J French®, S Hwang’, A Pack®, C Brown®, P Pennell!, MONEAD
Investigator Group University of Pittsburgh Medical Center, Pittsburgh, United States, 2Stanford University,
Palo Alto, United States, 3Northwestern University, Chicago, United States, *University of Southern California,
Los Angeles, United States, *University of Cincinnati, Cincinnati, United States, ®New York University, New York,
United States, ’Northwell Health, Great Neck, United States, 8Columbia University, New York, United States,
9The Emmes Corporation, Rockville, United States

Purpose: To assess if antiseizure medication (ASM) regimens in pregnant women with epilepsy (PWWE) are
associated with planned versus unplanned pregnancies. We hypothesized that planned pregnancies would be
associated with ASM regimens with the most favorable safety data for child outcomes.

Method: The Maternal Outcomes and Neurodevelopmental Effects of Antiepileptic Drugs (MONEAD) study is a
prospective, observational, U.S.-based multi-center investigation of PWWE and their children. For this
secondary analysis, we categorized ASM use at conception into two groups based on safety data. Group 1:
lamotrigine and/or levetiracetam, or no ASMs; Group 2: other ASMs. A logistic regression model predicting
odds of planned pregnancy was conducted, unadjusted and adjusted for covariates associated with planned
pregnancies.

Results: 334 PWWE were analyzed. 170/239 (71.7%) pregnancies were planned in Group 1 versus 58/95
(61.6%) in Group 2. The unadjusted odds ratio (OR) of planned pregnancy for Group 1 versus Group 2 was 1.57
(95% Cl 0.95-2.59, p-value=0.075). Covariates associated with planned pregnancy include married/cohabiting
relationship (OR 3.96, 95% Cl 1.98-7.90, p-value<0.001), college degree (OR 2.89, 95% Cl 1.39-6.04, p-
value=0.005), advanced degree (OR 5.82, 95% Cl 2.17-15.59, p-value<0.001), and black race (OR 0.27, 95% ClI
0.10-0.74, p-value=0.012). Covariates were similar between groups, although Group 2 showed a trend toward
higher proportions with no college degree (37.9% versus 27.2%) or not married/cohabiting (25.3% versus
20.5%). After adjustment for covariates, the OR of planned pregnancy for Group 1 versus Group 2 attenuated
to 1.35 (95% ClI 0.75-2.44, p-value=0.316).
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Conclusion: The odds of a planned pregnancy was not significantly different between PWWE on an ASM
regimen with favorable safety data versus other ASM regimens in MONEAD. However, the proportions of
planned pregnancy for both groups and proportions of PWWE on favorable ASM regimens were relatively
high. This hypothesis should be re-evaluated in other, less-selective PWWE populations and in different
geographic regions.

Changes in total daily dose of lamotrigine and levetiracetam during pregnancy: reflection on
current clinical practice at US tertiary epilepsy centers

C Avachat?, AK Birnbaum?, PB Pennell?, KJ Meador® University of Minnesota, Minneapolis, United States,
2University of Pittsburgh, Pittsburgh, United States, 3Stanford University, Stanford, United States

Purpose: To characterize changes in total daily doses of lamotrigine(LTG) and levetiracetam(LEV) during
pregnancy in individuals with epilepsy.

Method: Individuals receiving LTG or LEV during pregnancy as monotherapy or polytherapy enrolled in the 20-
site prospective, observational Maternal Outcomes and Neurodevelopmental Effects of Antiepileptic Drugs
(MONEAD) study were included in the analysis. The primary outcome of interest, total daily dose; was
compared between trimester 1,2, and 3 visits using linear mixed effects modelling with trimester as a
categorical variable and subject-specific and site-specific random intercepts. Tukey post hoc test with a two-
sided significance level P <0.05 was used for multiple pairwise comparisons amongst trimesters.

Results: 172 LTG and 154 LEV patients met criteria and were included in the analysis. The mean (standard
deviation: SD) total daily LTG dose during trimesters 1, 2 and 3 were 421mg (196), 547mg (277) and 657mg
(332) respectively. LEV mean (SD) total daily doses were 2105 mg (1062), 2119mg (1158), and 2478mg (1253)
during trimesters 1, 2 and 3 respectively. Multiple comparisons across all trimesters showed a significant
difference (p<0.001) in total daily doses between every trimester for LTG and trimesters 1 and 3 (p<0.001) and
trimesters 2 and 3 (p<0.001) for LEV.

Conclusion: There were larger adjustments in total daily dose during pregnancy in patients receiving LTG (56%
increase) than LEV (17% increase). Changes in dosing were determined by the treating physician in tertiary
epilepsy centers in the United States, thus are indicative of clinical practice

Funding: Supported by grants (U01-NS038455 and U01-NS050659) from the National Institutes of Health:
National Institute of Neurological Diseases & Stroke, and National Institute of Child Health & Development;
National Institute of Child Health & Development RO1HD105305; ClinicalTrials.gov, NCT0730170.

Association of prenatal valproate exposure with risk of epilepsy in children of affected mothers

JW Dreier!?, J Christensen?#, J Igland>®, M Gissler”2°, MK Leinonen’, HM Vegrim?, Y Sun®, T Tomson?!, H
Zoega'?®3, M Helene-Bjprk®'4, RL Bromley'>1® Aarhus University, National Centre for Register-Based Research,
Aarhus, Denmark, 2University of Bergen, Department of Clinical Medicine, Bergen, Norway, 3Aarhus University
Hospital, Department of Neurology, Aarhus, Denmark, *Aarhus University, Department of Clinical Medicine,
Aarhus, Denmark, >University of Bergen, Department of Global Public Health and Primary Care, Bergen,
Norway, ®Western Norway University of Applied Sciences, Department of Health and Caring Sciences, Bergen,
Norway, “Finnish Institute for Health and Welfare, Knowledge Brokers, Helsinki, Finland, 8Academic Primary
Health Care Centre, Region Stockholm, Stockholm, Sweden, °Karolinska Institute, Department of Molecular
Medicine and Surgery, Stockholm, Sweden, °Aarhus University Hospital, Department of Clinical Epidemiology,
Aarhus, Denmark, 1!Karolinska Institutet, Department of Clinical Neuroscience, Stockholm, Sweden, Z2UNSW
Sydney, School of Population Health, Faculty of Medicine & Health, Sydney, Australia, 3University of Iceland,
Centre of Public Health Sciences, Faculty of Medicine, Reykjavik, Iceland, *Haukeland University Hospital,
Department of Neurology, Bergen, Norway, *University of Manchester, Manchester Academic Health Science
Centre, Division of Neurocience, School of Biological Sciences, Faculty of Biology, Medicine and Health,
Manchester, United Kingdom, ®Central Manchester University Hospitals NHS Foundation Trust, Manchester
Academic Health Science Centre, Royal Manchester Children's Hospital, Manchester, United Kingdom
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Purpose: Use of valproate in pregnancy is associated with increased risks of abnormal fetal brain development
with potential long-term implications for the child. We aimed to examine whether use of valproate in pregnant
women with epilepsy contributes to epilepsy risk in their children.

Method: We carried out a prospective population-based register study within the SCAN-AED project, of
children born in Denmark, Finland, Iceland, Norway and Sweden between 1996 and 2017. Maternal use of
valproate and other antiseizure medication (ASM) was defined as any redeemed prescription from 30 days
before pregnancy to birth and the mean daily dose was defined as the sum of doses from all prescriptions
during this period, divided by the number of days. Assessment of epilepsy in children and their mothers was
based on ICD-10 diagnoses (G40-G41) from specialized care and ASM reimbursed for epilepsy. Adjusted hazard
ratios (aHR) and 95% confidence intervals (Cls) were estimated using Cox proportional hazard models.

Results: Among 4,491,770 live-born singletons, we identified 38,660 (0.9%) children of mothers with epilepsy,
of whom 1,950 were prenatally exposed to valproate. Among children of mothers with epilepsy, there was an
increased risk of epilepsy in children prenatally exposed to valproate versus children with no prenatal ASM
exposure (aHR=2.15, 95% Cl: 1.66-2.78) and versus children with prenatal lamotrigine exposure (aHR=1.52,
95% Cl: 1.08-2.14). Epilepsy risk did not increase with the estimated mean daily dose of valproate (reference:
no prenatal ASM exposure versus <750 mg: aHR=2.11, 95% Cl: 1.49-2.98; 750 to <1500 mg: aHR=2.19, 95% Cl:
1.55-3.07; 21500 mg: 2.18, 95% Cl: 1.31-3.62).

Conclusion: Prenatal exposure to valproate was associated with an increased epilepsy risk in children, but not
in a dose-dependent manner. To disentangle the potential contribution of valproate to offspring epilepsy risk
from genetic risk of epilepsy, we will apply sibling comparisons and negative controls in further analyses.

Maternal folic acid supplementation and risk of attention-deficit/hyperactivity disorder (ADHD) in
children prenatally exposed to antiseizure medication. A population-based cohort study of more
than 3 million children

S Alvestad®?, J Cohen3#, JW Dreier>?, J Christensen®’, NE Gilhus'®, M Gissler®?, J Igland!!, MK Leinonen®, Y
Sun>®12 H Zoega®®4, T Tomson'®, M-H Bjgrk®® 'University of Bergen, Department of Clinical Medicine, Bergen,
Norway, 2Oslo University Hospital, National Center for Epilepsy, Oslo, Norway, 3Norwegian Institute of Public
Health, Department of Chronic Diseases, Oslo, Norway, *Norwegian Institute of Public Health, Centre for
Fertility and Health, Oslo, Norway, *Aarhus BSS, Aarhus University, National Centre for Register-Based
Research, Department of Economics and Business Economics, Aarhus, Denmark, ®Aarhus University Hospital,
Department of Neurology, Aarhus, Denmark, Aarhus University, Department of Clinical Medicine, Aarhus,
Denmark, 8Haukeland University Hospital, Department of Neurology, Bergen, Norway, °Finnish Institute for
Health and Welfare, Department of Knowledge Brokers, Helsinki, Finland, °Karolinska Institute, Department of
Molecular Medicine and Surgery, Stockholm, Sweden, !University of Bergen, Department of Global Public
Health and Primary Care, Bergen, Norway, 2Aarhus University Hospital, Department of Clinical Epidemiology,
Aarhus, Denmark, 3University of Iceland, Centre of Public Health Sciences, Faculty of Medicine, Reykjavik,
Iceland, *UNSW Sydney, School of Population Health, Faculty of Medicine and Health, Sydney, Australia,
Karolinska Institutet, Department of Clinical Neuroscience, Stockholm, Sweden

Purpose: The objective was to investigate whether high-dose periconceptional folic acid use is associated with
reduced risk of ADHD among children prenatally exposed to antiseizure medication (ASM).

Method: We carried out a population-based cohort study including children born in Denmark, Iceland,
Norway, and Sweden between 1997 and 2017, using register data in the SCAN-AED project
(www.scanaed.org). We defined prenatal exposure to ASM as any filled prescription for ASM from last
menstrual period (LMP) to birth, and use of periconceptional high-dose folic acid as any filled prescription for
folic acid 21 mg, between LMP-90 days and LMP+60 days. Diagnosis of ADHD was based on ICD-10 codes from
the specialist care. Cox proportional hazard regression provided adjusted hazard ratios (aHR) and 95%
confidence intervals (Cls).

Results: From a cohort of 3,317,725 children, 15,627 children were prenatally exposed to ASM. Among ASM
exposed children, the aHR for ADHD was 0.80 (95% Cl 0.63-1.02) for children exposed to high-dose folic acid
(n=4,701, incidence rate per 1000 person years [IR]: 3.33 [95% CI 2.75- 4.02]), compared to children unexposed
to high-dose folic acid (IR 4.65 [4.19-5.17]). For lamotrigine monotherapy (n=6,375), the aHR for ADHD was
0.48 (0.27-0.87) (IR 1.62 [1.01-2.61]) in children exposed to high-dose folic acid versus IR 4.03 (3.33-4.88) in
children unexposed to high-dose folic acid. For carbamazepine monotherapy (n=1,499), the aHR was 0.99
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(0.52-1.89) (IR 3.66 [2.44-5.51]) in children exposed to high-dose folic acid versus IR 4.43 (3.11-6.29) in children
unexposed to high-dose folic acid. For valproate monotherapy (n=960), the aHR was 0.84 (0.39-1.83) (IR 3.74
[2.26-6.21]) in children exposed to high-dose folic acid versus IR 5.77 (4.06-8.21) in children unexposed to
high-dose folic acid.

Conclusion: Periconceptional high-dose folic acid was associated with reduced risk of ADHD in children
prenatally exposed to lamotrigine, but not in children exposed to carbamazepine or valproate.

Neurodevelopmental outcomes in children and adults with fetal valproate spectrum disorder

M Bluett- Duncan?, D Astill?, R Charback?, J Clayton-Smith?, S Cole3, P Cook*, J Cozens®, K Keeley®, ] Morris?, R
Mukherjee®, E Murphy’, P Turnpenny®, A Wood®, J] Williams’, L Yates'?, R Bromley¥!! !Division of Neuroscience,
School of Biological Sciences, The University of Manchester, Manchester, United Kingdom, ?Foetal Anti-
Convulsant Syndrome Trust, New Zealand, Auckland, New Zealand, 3Pharma Consent, London, United
Kingdom, *Department of Health and Social Science: University of Salford, Salford, United Kingdom,
>Organisation for anticonvulsant syndromes, Wales, United Kingdom, ®Organisation for anticonvulsant
syndromes Ireland, Dublin, Ireland, “Independent Fetal Anticonvulsant Trust, Preston, United Kingdom,
8Clinical Genetics, Royal Devon and Exeter NHS Foundation Trust, Exeter, United Kingdom, °Murdoch
Children’s Research Institute, & School of Psychology, Deakin University Melbourne, Melbourne, Australia,
Northern Clinical Genetics Service, Newcastle NHS Foundation Trust, Newcastle, United Kingdom, 'Royal
Manchester Children's Hospital, Manchester University Hospitals NHS Foundation Trust, Manchester, United
Kingdom

Purpose: Prenatal exposure to valproate is associated with a higher risk of altered neurodevelopmental
outcomes including in cognitive, motor and social development. However, there is limited information on the
neurodevelopmental profile of children and young adults exposed to valproate in utero and who were
diagnosed clinically with Fetal Valproate Spectrum Disorder (FVSD, ICD 11 LD2F.03).

Method: This was a cross-sectional, observational study investigating neurodevelopmental outcomes in
children and adults with a diagnosis of FVSD. It was co designed with mothers of children with FVSD. A web-
based questionnaire was built including the Patient Reported Outcomes Measurement — Perceived Cognitive
Function (PROMIS-PCF), the MacArthur Health Behaviour Questionnaire and the Pediatric Symptoms Checklist,
along with questions regarding physical health and sensory functioning.

Results: 90 parents or caregivers completed questionnaires regarding 146 children and young adults (mean
18.1 years, range = 7-37 years). Within the group with an FVSD diagnosis (n=99), 75.8% were exposed to
valproate monotherapy and the mean daily dose of valproate was 1474 mg/d.

The mean score on the PROMIS-PCF was 38.5 (SD = 8.8) for those with FVSD, with 43.3% scoring in the
moderate impairment range and 14.4% within the severe range. Rates of autistic spectrum disorder and
attention deficit hyperactivity disorder were high at 62.9% and 24.5% respectively. Sensory difficulties were
high (80.6%) and individuals with FVSD required a range of health services, the most frequent being speech
and language therapy (87.8%). Twelve individuals with FVSD had developed epilepsy themselves.

Conclusion: Neurodevelopmental difficulties and disorders are a central and significant feature of FVSD.
Children and young people with FVSD require diagnosis and clinical management within specialist
multidisciplinary teams due to the board range of physical, cognitive and social features within FVSD.

Impact of seizure recurrence on 1-year functional outcome and mortality in patients with
poststroke epilepsy

H Yoshimura?, T Tanaka?, K Fukuma?, S Matsubara®, R Motoyama®, M Mizobuchi®®, T Matsuki’, Y Manabe?, |
Suzuki®, K Kobayashi'®, A Shimotake!?, K Nishimura®?, D Onozuka®?, M Kawamoto?, M Koga?, K Toyoda®?, S
Murayama*!* R Matsumoto?®, R Takahashi'?, A Ikeda®®, M Ihara?, the PROPOSE Study Investigators 'Kobe City
Medical Center General Hospital, Department of Neurology, Kobe, Japan, 2National Cerebral and
Cardiovascular Center, Department of Neurology, Suita, Japan, 3kumamoto University, Department of
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Neurology, Graduate School of Medical Sciences, Kumamoto, Japan, “Tokyo Metropolitan Geriatric Hospital
and Institute of Gerontology, Department of Neurology and Brain Bank for Aging Research, Tokyo, Japan,
>Nakamura Memorial Hospital, Department of Neurology, Sapporo, Japan, ®Minami-ichijyo Neurology Clinic,
Sapporo, Japan, ’St. Mary’s Hospital, Department of Neurology, Fukuoka, Japan, 8National Hospital
Organization Okayama Medical Center, Department of Neurology, Okayama, Japan, °Toyota Memorial
Hospital, Department of Neurology, Toyota, Japan, °Kyoto University Graduate School of Medicine,
Department of Neurology, Kyoto, Japan, 1!National Cerebral and Cardiovascular Center, Department of
Preventive Medicine and Epidemiology, Suita, Japan, 2Kyoto Prefectural University of Medicine, Department
of Medical Informatics and Clinical Epidemiology, Graduate School of Medical Science, Kyoto, Japan, *National
Cerebral and Cardiovascular Center, Department of Cerebrovascular Medicine, Suita, Japan, *Osaka
University, Brain Bank for Neurodevelopmental, Neurological and Psychiatric Disorders, Molecular Research
Center for Children’s Mental Development, Suita, Japan, 1°Kobe University Graduate School of Medicine,
Division of Neurology, Kobe, Japan, ®Kyoto University Graduate School of Medicine, Department of Epilepsy,
Movement Disorders and Physiology, Kyoto, Japan

Purpose: To prospectively investigate the functional outcome and mortality of patients with poststroke
epilepsy (PSE) and analyze the effect of seizure recurrence on the outcomes.

Method: This is part of the Prognosis of Post-Stroke Epilepsy study, a multicenter, prospective observational
cohort study, which involved 392 patients with PSE (at least 1 unprovoked seizure more than 7 days after the
onset of the last symptomatic stroke) at 8 hospitals in Japan. This study included only PSE patients with a first-
ever seizure and assessed their functional decline and mortality at 1 year. Functional decline was defined as an
increase in modified Rankin Scale (mRS) score at 1 year compared with baseline, excluding death. The
associations between the seizure recurrence and the outcomes were analyzed statistically.

Results: A total of 211 patients (median age of 75 years; median mRS score of 3) were identified. At 1 year, 50
patients (23.7%) experienced seizure recurrence. Regarding outcomes, 25 patients (11.8%) demonstrated
functional decline and 20 (9.5%) had died. No known causes of death were directly related to recurrent
seizures. Seizure recurrence was significantly associated with functional decline (odds ratio [OR] 2.96, 95% ClI
1.25-7.03, p=0.01), even after adjusting for potential confounders (adjusted OR 3.26, 95% Cl 1.27-8.36,
p=0.01), but not with mortality (OR 0.79, 95% Cl 0.25-2.48, p=0.68). Moreover, there was a significant trend
where patients with more recurrent seizures were more likely to have functional decline (8.7%, 20.6%, and
28.6% in none, 1, and 2 or more recurrent seizures, respectively; p=0.006).

Conclusion: One-year functional outcome and mortality of patients with PSE were poor. Seizure recurrence
was significantly associated with functional outcome, but not with mortality. Further studies are needed to
ascertain whether early and adequate antiseizure treatment can prevent the functional deterioration of
patients with PSE.

Cognitive impairment as a comorbidity of epilepsy in older adults: analysis of global and domain-
specific cognitions

Z Xiao*3, X Chai?, ] Wang'?3, Q Zhao'*3, D Ding’%® !National Center for Neurological Disorders, Huashan
Hospital, Fudan University, Shanghai, China, 2Institute of Neurology, Huashan Hospital, Fudan University,
Shanghai, China, 3National Clinical Research Center for Aging and Medicine, Huashan Hospital, Fudan
University, Shanghai, China

Purpose: This study aimed to investigate the cognitive function and its impact factors among older adults with
epilepsy.

Method: People with epilepsy and controls aged =50 years were recruited. The global and domain-specific
cognitive functions were evaluated by a comprehensive neuropsychological battery, including Mini-Mental
State Examination, Auditory Verbal Learning Test, Trail Making Test A and B, Conflicting Instructions Task,
Modified Common Objects Sorting Test, and Stick Test. Clinical characteristics of epilepsy (i.e., seizure
frequency, early/late onset, seizure type, and the number of anti-seizure medications [ASMs]) were obtained
from medical records. Multiple linear regression model was used to explore the potential impact factors of the
cognitive function among people with epilepsy.

Results: Ninety people with epilepsy and 110 controls without epilepsy completed the clinical interview. Older
adults with epilepsy were more likely to be cognitive impairment compared to controls (56 [62.2%] vs. 28
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[25.5%], p < 0.001). People with epilepsy performed worse on global cognition (p < 0.001), Memory (p <
0.001), Executive Function (p < 0.001), Language (p < 0.001), and Attention (p = 0.031) after adjusting for age,
gender, education years, hypertension, diabetes, and heart diseases. Among older adults with epilepsy, age
was negatively correlated with Memory (B =-0.303, p = 0.029), Executive Function (B =-0.354, p = 0.008), and
Attention (B = -0.558, p < 0.001). Females performed better on Executive Function (B =-0.350, p = 0.002) than
males. Education years had a positive correlation with global cognition (B = 0.314, p = 0.004). The number of
ASMs was negatively correlated with Spatial Construction Function (f =-0.272, p = 0.019).

Conclusion: Cognitive impairment was a common condition concomitant with epilepsy. The number of ASMs
may be a potential risk factor of cognitive impairment in older people with epilepsy.

The incidence and risk factors associated with seizures in cerebral amyloid angiopathy

B Freund?, S Sanchez-Boluarte?, A Khan?, G Day?, K Blackmon?, M Lin?, E Middlebrooks?, A Feyissa®, W Tatum?
!Mayo Clinic Florida, Jacksonville, United States, 2Cayetano Heredia Peruvian University, Lima, Peru

Purpose: Seizures in patients with cerebral amyloid angiopathy (CAA) have been described in small case series
but the incidence and risk factors of seizures associated with CAA have not been studied in a larger cohort. The
aim of the study was to describe the incidence of seizure, and secondarily to identify predictors of seizures in a
heterogeneous group of patients with CAA.

Method: We conducted a retrospective study of patients with CAA treated at the Mayo Clinic Florida between
January 1, 2015 and January 1, 2021 for incident seizure. CAA was defined using the modified Boston criteria.
Incident seizure/epilepsy was defined based on the treating clinician’s judgement, incorporating clinical and
neurophysiological factors. Cognition and mortality were secondary outcome measures. We examined clinico-
radiographic features including cognitive impairment, lobar intracranial hemorrhage (ICH), nontraumatic
cortical subarachnoid hemorrhage (cSAH), superficial siderosis (SS), and CAA with inflammation (CAA-1). We
performed univariate and multivariate analyses to determine odds of seizures based on clinico-radiographic
entities.

Results: 284 consecutive patients with CAA were identified (mean follow up 46.7 months; range 13.3-66.2).
Fifty-six patients (19.7%) had seizures; 37.5% had seizures as the index feature leading to CAA diagnosis.
Incident seizures were more frequent in females (p=0.032), and those with lobar ICH (p=0.002), cSAH
(p=0.030), SS (p<0.001), or CAA-I (p=0.005); and less common with microhemorrhage (p=0.006). After
controlling for age/sex, lobar ICH (OR 2.1, 95%Cl 1.1-4.2), CAA-I (OR 3.8, 95%Cl 1.4-10.3), SS (OR 3.7, 95%ClI
1.9-7.0) were independently associated with higher odds of seizures. Seizures were not associated with death.
Conclusion: Seizures occurred in 20% of patients with CAA in this series with just over 1/3™ as the initial
presentation. Seizures were independently associated with lobar ICH, CAA-I and superficial siderosis and
inversely related to microhemorrhage. These findings may inform decisions concerning clinical monitoring and
management for patients with CAA and seizures.

Sleep apnea, hypoxia, and late-onset epilepsy: the atherosclerosis risk in communities study

C Carosella?, R Gottesman?, A Kucharska-Newton3, P Lutsey?, A Spira®, N Punjabi®, K Full*, A Schneider’, E
Johnson® Food and Drug Administration, Silver Spring, United States, 2National Institutes of Health, Bethesda,
United States, 3University of North Carolina, Epidemiology, Chapel Hill, United States, *University of
Minnesota, Minneapolis, United States, *Johns Hopkins School of Public Health, Baltimore, United States,
5University of Miami, Miami, United States, “University of Pennsylvania, Philadelphia, United States, 8Johns
Hopkins School of Medicine, Neurology, Baltimore, United States

Purpose: Sleep apnoea is associated with unexplained epilepsy in older adults in small studies. We sought to
determine the relationship between sleep apnea and additional sleep characteristics and late-onset epilepsy,
adjusting for comorbidities, using data from the large, prospective Atherosclerosis Risk in Communities (ARIC)
Study cohort.

Method: We used Medicare claims to identify cases of late-onset epilepsy (LOE) in ARIC participants. We used
polysomnography data from 1309 ARIC participants who also participated in the Sleep Heart Health Study in
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1995-1998, and demographic and comorbidity data from ARIC. Later risk of LOE was evaluated using survival
analysis with a competing risk of death. We also used survival analysis in 2672 ARIC participants to identify the
association between self-reported obstructive sleep apnea (2011-2013), and the risk of subsequent LOE.
Results: Late-midlife oxygen desaturation to less than 80% during sleep was associated with subsequent
development of LOE, adjusted subhazard ratio 3.28 (1.18-9.08), but the apnea-hypopnea index was not
related. Participant report of diagnosis of sleep apnea in 2011-2013 was also associated with subsequent LOE,
adjusted subhazard ratio 2.59 (1.24-5.39).

Conclusion: Sleep apnea and oxygen saturation nadir during sleep are associated with LOE, independently of
hypertension and other comorbidities. These potentially modifiable risk factors could have large clinical
implications for LOE.

Epilepsy in Resource-restricted Settings

Epilepsy diagnostic gap in Nairobi informal settlements: findings from the epilepsy pathway
innovation Africa (EPInA) study

DM Mwanga®?, FM Wekesah?, PO Otieno®, JW Kinuthia®, DT Kadengye?!, IK Chumba?, GO Muhua?, S Waruinge®,
CR Newton®®, G Asiki, EPInA APHRC Team !African Population and Health Research Center, Data Science and
Evaluation, Nairobi, Kenya, 2University of Nairobi, Mathematics, Nairobi, Kenya, 3African Population and Health
Research Center, Chronic Disease Management Unit, Nairobi, Kenya, *Nairobi City County, Nairobi, Kenya,
SUniversity of Oxford, Psychiatry, London, United Kingdom, ®Kenya Medical Research Institute - Wellcome
Trust Research Programme, Kilifi, Kenya

Purpose: Epilepsy diagnosis is a major challenge in Africa. In this study we estimated the epilepsy diagnostic
gap among people living with epilepsy in two Nairobi urban informal settlements.

Method: Between October and December 2021, a total of 56425 people living in two Nairobi informal
settlements (Viwandani and Korogocho) were screened for epilepsy at their households. Individuals that
screened as potentially having epilepsy were referred for confirmation of diagnosis by a neurologist. We
estimated the diagnostic gap as the proportion of people with active epilepsy who had not been previously
diagnosed by a physician. Modified Poisson regression with a log link was used to determine associations
between the diagnostic gap and socio-demographic characteristics of the participants. Prevalence ratios (PR)
and 95% confidence intervals (Cl) are reported.

Results: In total, 56425 individuals from 22536 households were screened, 1,126 were identified as probable
epilepsy cases. Of these, 873 were assessed by a neurologist. 455 individuals were confirmed to have epilepsy
of whom 349 (77%) were receiving this diagnosis for the first time. Factors associated with higher rates of
being undiagnosed with epilepsy included being married compared to unmarried (PR=1.26; 95% Cl=1.07-1.47),
employed compared to unemployed (PR=1.22; 95% CI=1.02-1.46), being younger than 28 years compared to
older (PR=1.24; 95% CI=1.08-1.41) and living in Viwandani (industrial area) compared to Korogocho (a
relatively more stable population) (PR=1.23; 95% Cl=1.07-1.42).

Conclusion: We have demonstrated that a wide diagnostic gap for epilepsy in Nairobi informal settlements
exists. The higher gap among married and employed people may be because this group has fewer or less
severe seizures but may also partly be explained by stigma, lack of awareness about epilepsy, cultural beliefs
and perception coupled with limited capacity of primary healthcare workers to diagnose epilepsy. Training
primary health care workers to diagnose epilepsy and increasing public awareness of epilepsy is required.

Improving access to high-quality EEG for rural and urban patients in the U.S.’s largest
governmental healthcare system: The Veterans Healthcare Administration (VHA) National TeleEEG
program and Epilepsy Centers of Excellence (ECoEs)

M Kellogg?, R Rehman?, C Riley?, R Tschumper?*, E Savarese®, G Graham®, S Martini’, S Eisenschenk®, D
McCarthy® *Portland VA Healthcare System / Oregon Health & Sciences University (OHSU), Neurology,
Portland, United States, 2Durham VA Healthcare System, Durham, United States, >Boston VA Healthcare
System, Boston, United States, “Madison VA Healthcare System, Madison, United States, >Northport VA
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Medical Center, Northport, United States, ®VA National TeleStroke Program, Neurology, San Francisco, United
States, VA National TeleStroke Program, Neurology, Houston, United States, 8Gainesville VA Healthcare
System / University of Florida, Neurology, Gainesville, United States, °Boston VA Healthcare System / Harvard
Medical School, Neurology, Boston, United States

Purpose: Disparities in access to EEG and epilepsy specialist care exist within the United States. Number of
epilepsy board-certified neurologists per U.S. state can vary from over 100 (e.g. California) to zero (e.g.
Montana, Alaska). To improve access to specialized epilepsy and EEG services for the 6 million Veterans from
50 states who receive VHA healthcare annually, 16 geographically dispersed VHA ECoEs were created in 2009.
Over the next 13 years, select ECoE hubs began providing asynchronous EEG services to underserved regions
and improving ambulatory EEG access to centers without inpatient EEG capacity. The National VHA TeleEEG
Program received dedicated federal funding in FY22 with the goal of expanding EEG access to underserved
regions.

Method: Retrospective national cohort study of VHA EEG utilization over the past 12 fiscal years (FY) including
VHA TeleEEG volume and cost of non-VHA based (out-of-network) EEG referrals.

Results: TeleEEG Hubs increased from 3 in FY13 (Portland, Boston, and Durham VHAs) to 6 in FY22 (Portland,
Boston, Durham, Madison, Gainesville, and Baltimore VHAs). Spokes increased from 3 in FY13 to 22 in FY21 (10
active) and 14 active connections by FY23. Tele-EEG volume increased from 50 EEGs in FY13 to 896 in FY22.
Ambulatory and Home EEG capacity increased from zero in FY11 to greater than 988 24hr studies in FY22.
Since FY18, at least $5 million has been spent on non-VHA-performed, federally funded EEG studies.
Conclusion: The VHA National TeleEEG network increased access to EEG services across the VHA, expanding
high-quality epilepsy care to resource-restricted regions of the US. National funding has allowed further
expansion and modernization with aim of creating a centralized integrated VHA EEG Network. This network is
the largest of its kind in U.S. and may serve as a model for teleEEG networks serving global health.

EEG findings and its role in prognosis of post cardiac arrest hypoxic-ischaemic encephalopathy
patients at a tertiary care centre — a prospective observational study

S Chougulel, R Bansal?, A Bansal?, A Garg?, RR Kasliwal®* PRIVATE, NEUROLOGY, Kolhapur, India, 2Medanta -
the Medicity, NEUROLOGY, Gurugram, India, 3Medanta - the Medicity, CARDIOLOGY, Gurugram, India

Purpose: Cardiac arrest (CA) is a devastating event associated with very high mortality rates. In patients who
are initially resuscitated, hypoxic-ischemic brain damage is the leading cause of morbidity and mortality and
almost 80% of patients remain comatose for long. Prognostication in hypoxic—ischemic encephalopathy (HIE) is
a particular challenge because decisions to withdraw life-sustaining therapies largely depend on predicted
prognosis. Primary objective-To identify EEG findings as a prognostic marker and predictor of fatal outcome in
post-cardiac arrest comatose patients.

Method: 67 post-cardiac arrest patients (due to primary cardiac cause) with hypoxic-ischemic brain injury
were included in the study. The clinical, EEG and radiological findings were studied and follow-up on day 30
done to find out prognosis and survival with poor outcome defined as death or cerebral performance category
score 3-5. EEGs were classified as benign, malignant and highly malignant based on American Clinical
Neurophysiology Society (ACNS) guidelines 2016. EEG was considered as highly malignant when there was a
suppression, suppression with continuous periodic discharges or burst-suppression with or without discharges.
Results: Out of 67 patients, 38 patients(56%) died on 30 days of follow-up. Highly malignant pattern was most
commonly observed in 28(41.8%) patients. On association of EEG pattern with survival, patients with highly
malignant pattern had fatal outcome in 78.6% cases which was statistically highly significant(p value 0.001). On
multivariate analysis, highly malignant EEG with Odd’s ratio of 7.438 (p value- 0.009), Glasgow coma scale
(GCS) motor score < 2 on day 3(p value- 0.027) and cardiac comorbidity(p value- 0.026), were statistically
significant as markers of fatal outcome. Those with benign pattern had better survival (77.3%).

Conclusion: Our prospective observational study explains that a routine EEG study can help in prognosis of
post-cardiac arrest hypoxic-ischaemic encephalopathy patients. An EEG finding of highly malignant character
acted as an accurate prognostic marker for poor survival.
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The Role of Teleneurology in epilepsy care in sub-saharan Africa and the WHO Intersectoral Global
Action Plan

F Pasini!, FM Corsi2, M Tappata3, L Fusi®, F Santucci®, D Battaglia®, C Cerminara’, G Didato®, V Tontini®, L Giani®,
E Lotti'?, M Puligheddu®?, G Tripodi®3, E Merli, VT Tolno'4, B Tchenebou®®, D Thole!®, NA Majid'’, M Bartolo?®,
MC Marazzi®®, M Leone? University of Milano-Bicocca, Department of Neurology, Monza, Italy, 2Salvator
Mundi International Hospital, Department of Neurology, Rome, Italy, Bellaria Hospital, Department of
Neurology, Bologna, Italy, *Ospedale Santa Anna, ASST Lariana, Department of Neurology, Como, Italy,
>Department of Clinical and Exper. Med., Neurophysiopathology Unit, Pisa, Italy, ®Fondazione Policlnico
Gemelli, IRCCS, Universita Cattolica del Sacro Cuore, Department of Child Neuropsychiatry, Rome, Italy, "Tor
Vergata University, Department of Neurosciences, Pediatric Neurology Unit, Rome, Italy, 8IRCCS Istituto
Neurologico Carlo Besta, Epilepsy Unit, Milano, Italy, °Maggiore Hospital, AOU Parma, Department of
Neurology, Parma, Italy, lstituto Maugeri IRCCS, Department of Neurology, Milano, Italy, 1!AUSL Romagna,
Department of Neurology, Rimini, Italy, *University of Cagliari, Department of Neurology, Cagliari, Italy,
1BAzienda Ospedaliera BMM, Neuropsicopatologia dell’Eta Evolutiva, Reggio Calabria, Italy, 2*DREAM Program,
Blantyre, Malawi, > DREAM Program, Bangui, Central African Republic, **DREAM Program, Balaka, Malawi,
7DREAM Program, Maputo, Mozambique, 'San Giovanni Addolorata Hospital, Telemedicine Department,
Rome, Italy, > DREAM Program, Rome, Italy, °Fondazione IRCCS Istituto Neurologico C. Besta, UO Neurology,
Milano, Italy

Purpose: The Intersectoral Global Action Plan (IGAP) 2022-2031 aims to increase access to epilepsy care in
developing countries, mainly at the primary care level. A large proportion of people with epilepsy (PWE) live in
Sub-Saharan Africa (SSA), two-thirds have no access to treatments, and more than 90% of PWE are managed
by non-physician clinicians (NPC) with poor education in epilepsy. Education and training to SSA NPC and
teleneurology can help bring care to SSA PWE. The purpose of this study is to report the results of education
and training to NPC and its impact on PWE management in SSA.

Method: Disease Relief through Excellent and Advanced Means (DREAM) is a public health program in ten SSA
countries. In Malawi and Central African Republic (CAR), DREAM follows 18836 patients. Thanks to the Global
Health Telemedicine (GHT) platform, and with the support of the Italian Society of Neurology, the “Besta
Neurologic Institute”, and the “Mariani Foundation”, voluntary European neurologists send their advice to NPC
in Malawi and CAR DREAM centers (where 2 video-electroencephalograms were installed). Several remote
education sessions and 12 in-person training courses were provided to local NPC in the last two years.

Results: Since the start of our program in 2020, the number of treated PWE increased and is now 1064 PWE -
5.6% of DREAM patients in Malawi and CAR. The median age is 19,8 years, 68,6% of patients have less than 18
years, and 11% are older than 40 years. In the last 2 years, the teleconsultations for epilepsy were 1617 (815 in
2022). A total of 267 electroencephalograms have been transmitted.

Conclusion: Teleneurology, coupled with education and training to local NPC, is an important tool to improve
epilepsy care in SSA, hence to reach IGAP goals.

A comparison of an epilepsy management smartphone application and remotely-reported EEG in
newly-presenting epilepsy in the Democratic Republic of Congo

P Kazadi?, SC Coates?, V Patterson?, N Kisani* *ASLEK EPILEPSY ASSOCIATION IN DEMOCRATIC REPUBLIC OF
CONGO, NEUROLOGY, Lubumbashi, Congo, Democratic Republic of the, *TeleEEG, Neurology, UK, United
Kingdom, 3University of Khartoum, Neurology, Khartoum, Sudan, *University of Marrakech, Neurology,
Marrakech, Morocco

Purpose: Hardly anyone in the Democratic Republic of Congo (DRC) has access to an epilepsy specialist. Local
doctors lack the skills to manage epilepsy on their own, for example determining either whether episodes are
epileptic or not, or whether the epilepsy is focal or generalised. There are two ways they can be helped- first, a
smartphone application (app), with input from a remote specialist (Epilepsy Management Aid, [NetProphets
Pvt, India]), and second, by EEG,. This paper compares these methods for the first time, in newly-presenting
patients with possible epilepsy.

Method: ASLEK is the major epilepsy non-governmental organisation in DRC. ASLEK doctors and technicians
had been previously trained in EEG recording by TeleEEG. EEGs were performed locally, and reported remotely
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by TeleEEG. A focal or generalised spike or sharp wave abnormality was taken as indicating a focal or a
generalised epilepsy respectively. Five local doctors were trained on the app. They sent the app-generated
summary to remote specialists, who replied with management suggestions. Fifty consecutive patients were
assessed, 10 from each doctor. A sample of 22 patients was evaluated by video consultation for clinical
accuracy by a different epilepsy specialist.

Results: The app considered 45 episodes to be epileptic, with five uncertain, and 38 to have focal epilepsy,
with 12 uncertain. EEG was abnormal in three out of 46, two focal and one generalised. Video consultation
confirmed epilepsy in all 22 patients seen.

Conclusion: An epilepsy management app with a remote clinical opinion is effective at both episode diagnosis
and epilepsy type diagnosis in newly-presenting epilepsy. A single interictal EEG is insensitive at determining
whether someone has epilepsy or not, but may help determine epilepsy type, particularly if this is not obvious
clinically.

Paroxysmal slow wave events as a diagnostic biomarker for epilepsy: lessons from rural Zambia

A Malunga?, S Lash?, A Minarik?, B Whatley?, H Imtiaz*, O Neal?, F Benninger®, A Racz®, T Welte’, T Riiber®, A
Friedman?, S Zimba® 'Kakumbi Rural Health Centre, Mfuwe, Zambia, 2Dalhousie University, Psychology and
Neuroscience, Halifax, Canada, 3Dalhousie University, Halifax, Canada, “Dalhousie University, Medical
Neuroscience, Halifax, Canada, University Tel Aviv, Rabin Medical Center, Tel Aviv, Israel, ®University Hospital
Bonn, Epileptology, Bonn, Germany, “Technical University Munich, Center for Global Health, Department of
Neurology, Klinikum rechts der Isar, Munich, Germany, 8University of Zambia School of Medicine, Internal
Medicine, Lusaka, Zambia

Purpose: Epilepsy is one of the most common chronic neurological disorders. It affects over 50 million people,
80% of whom live in low-income countries, where the diagnosis and treatment of epilepsy are often
challenging due to the lack of neurologists, pharmacotherapies as well as awareness and stigma. EEG is an
essential tool used for the diagnosis of epilepsy. However, in rural settings EEG interpretation is difficult and
may be prone to errors. There is therefore a need for a reliable quantitative biomarker to aid in the diagnosis
of epilepsy. Paroxysmal slow wave events (PSWEs) are transient slowing in cortical network activity that can be
guantitatively measured with scalp EEG. PSWE occurrence was shown to be higher in patients with epilepsy
(PWE) compared to controls. However, little is known about PSWE occurrence in non-treated patients with
epilepsy, and the relationship between PSWE events to disease severity and drug resistance.

Method: In this study, 83 EEG recordings were analyzed from patients with epilepsy at the Kakumbi Rural
Health Centre in Zambia were analyzed and compared to EEGs recorded from outpatients with and without
epilepsy in the Temple University Cohort in the United States, and the University Hospital of Bonn Cohort in
Germany. MATLAB scripts were used to analyze PSWE characteristics

Results: PSWE were more prevalent in patients with frequent seizures and in those under 12 years old.
Percent recording time in PSWE in the temporal and partial EEG sensors was higher in untreated Zambia
patients compared to treated patients in the Temple University Cohort.

Conclusion: This study further support the use of PSWE as a biomarker for epilepsy. We found that PSWE
detailed characteristics vary with disease severity, duration, and treatment.

Challenges and solutions for the establishment of an African antiepileptic drug pregnancy registry:
a call to action

F Fezeu!, C Opara®? !Brainglobal, Salisbury, United States, 2University of Western Ontario, London, Canada

Purpose: The North American Antiepileptic Drug Pregnancy Registry (ADPR) has evolved to a key tool in order
to comprehend the side effects of antiepileptic drugs (AED) during pregnancy and reduce morbidity. AED used
during pregnancy is not the same in Africa and Northern America.

Method: A review of the current body of literature with a focus on the antiepileptic drug pregnancy registry in
Africa was conducted using multiple scientific online databases. Search terms included “antiepileptic drug
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pregnancy registry“, “Africa”, “low and middle income (LMIC)”, and other related terms as a starting point for
future initiatives.

Results: It was found that more than 1.3 billion people residing in Africa lack any well-established antiepileptic
drug pregnancy registry. The side effects of AED commonly used in Africa during pregnancy are not well
understood. The exact burden of AED during pregnancy in Africa is still unknown. Although many successful,
long-term, initiatives for international collaborations are published, well-established collaborations in order to
analyze the side effects of AED during pregnancy in Africa are lacking.

Conclusion: Disparities in access to care for patients suffering from a wide range of diseases have been well-
published but established solutions are still under investigation. Partnerships between medical societies,
research centers, and medical facilities in LMIC and high-income countries (HIC) are making progress to better
understand the burden of disease in LMIC and create context-specific solutions for practice in the LMIC setting.
Collaboration between the International League Against Epilepsy, departments of Gynecology and Pediatrics of
medical centers in Africa, non-profit organizations, the industry, as well as other interested groups, could be a
meaningful strategical step for establishing an African Antiepileptic Drug Pregnancy Registry.

Transcontinental algorithms in epilepsy: an epilepsy type algorithm developed in India works in
Sudan

S El-Sadig?, R EI-Amin?, | Mohammed?, S Kumar?, M Singh?, D Glass®, V Patterson® 'University of Khartoum,
Khartoum, Sudan, %India Institute of Medical sciences, New Delhi, India, 3University of Ulster, Belfast, Ireland

Purpose: The effects of epilepsy are worse in lower-middle-income countries (LMICs) where most people with
epilepsy live, and where most are untreated. Correct treatment depends on determining whether focal or
generalised epilepsy is present. EEG and MRI are usually not available to help so an entirely clinical method is
required. Reanalysis of a previous study of 503 patients from India, used Bayesian methods to derive an
algorithm with 11 variables which had a diagnostic accuracy of 92.2%. We have applied this algorithm to an
adult Sudanese cohort with epilepsy.

Method: There were 150 consecutive adult patients with known epilepsy type as defined by two neurologists
who had access to clinical information and EEG and neuroimaging (“the gold standard”). We used seven of the
11 variables, together with their likelihood ratios, to calculate the probability of focal as opposed to
generalised epilepsy in each patient and compared that to the “gold standard”. Sensitivity, specificity, and
accuracy were calculated.

Results: The mean age 28 years (range 17-49) and 53% were female. The accuracy was 92 %, with sensitivity of
99% and specificity of 91% for focal epilepsy. The majority of patients had probability scores either less than
0.1 (generalised) or greater than 0.9 (focal).

Conclusion: The results confirm the high accuracy of this algorithm in determining epilepsy type. They confirm
that, in a clinical condition like epilepsy where a history is crucial, results in one continent can be applied to
another. This is especially important as untreated epilepsy and the epilepsy treatment gap is so widespread.
The algorithm can be applied to individual patients giving a probability score which can determine the
appropriate anti-seizure medication. It should give epilepsy-inexperienced doctors confidence in managing
patients with epilepsy.

The stigma context, social inequalities and knowledge gaps about epilepsy among Ayete People in
Southwestern, Nigeria

0 Omotoso! 'University of Ibadan, Ibadan, Nigeria, Department of Archaeology and Anthropology, Ibadan,
Nigeria

Purpose: Stigmatisation has contextual and cultural meanings that are constructed in such a way that explain
why people would interpret the diseases differently. Previous studies have focused on the prevalence and the
burden of epilepsy without enough discussion on how meanings in epilepsy influence the stigmatisation. This
study explains meanings and stigmatisation in epilepsy cases and the healing-processes in Ayete.
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Method: Structured questionnaires were administered to 250 randomly selected respondents. Key Informant
Interviews with 4 Traditional Healers and In-depth Interviews with 5 Lay referrals (Significant others) of 5
People Living with Epilepsy (PWE) and 2 community members were examined in-line with how the illness has
affected them and their lay referrals. Qualitative data were elicited using participant-observation while
guantitative data were analysed descriptively analysis.

Results: Epilepsy is generally called “Warapa”, classified as humanly or god-inflicted. Ninety-seven percent
agreed for humanly-inflicted while (3%) for godly-inflicted. FGDs further categories epilepsy manifestations
into five namely: Ogun-oru (night-battle), Gbare (sudden-seizure), Otiti (sudden gradual push), Waaku (Come
die) and Warapa (epilepsy). In Ayete, epilepsy meanings drive stigmatisation. Life histories of PWE revealed
that they go through humiliation, discrimination, and stigmatisation. The stigmatisation process through IDI
revealed castigation on the individual character, then goes to social impairment and finally to abomination of
the body which could exist either as felt or enacted stigma, changing life-patterns of PWE from that of
independence to dependence. From findings, 210 (84%) of 250 respondents cannot share the same cup or
plates with an epileptic patient although 63% agreed that it is not contagious.

Conclusion: The meanings given to epilepsy influence the stigmatization and prevent the healing process. The
traditional healers are on rescue mission but have not succeeded yet. However, we cannot dismiss their
methods since the potency of their various medicine helped to some extent in overcoming epilepsy and
adjusting to life.

Epilepsy diagnostic accuracy by epilepsy-trained community health workers compared to
community physicians: results from the BRIDGE non-inferiority cluster randomized clinical trial

AT Abdullahi?, U Sabo?, H Ahmad?, F Nuhu?®, H Adamu?®, L Habiba3, A Ibrahim®, J Sani®, | Abdulakir?, S Ibrahim?, F
Olugbenga?®, AS Salihu?, A Tajudeen?®, L Tirres®, A Paolucci®, A Rector®, GD Ayers, L Du'’, A Yakasai’, Z lliyasu®?,
E Trevathan!? 1Aminu Kano Teaching Hospital and Bayero University Kano, Psychiatry, Kano, Nigeria, 2Aminu
Kano Teaching Hospital and Bayero University Kano, Paediatrics, Kano, Nigeria, 3Ahmadu Bello University,
Paediatrics, Zaria, Nigeria, *Federal Neuropsychiatric Institute, Psychiatry, Kaduna, Nigeria, >Aminu Kano
Teaching Hospital, Paediatrics, Kano, Nigeria, ®Aminu Kano Teaching Hospital and Bayero University Kano,
Medicine (Neurology), Kano, Nigeria, ’Aminu Kano Teaching Hospital, Kano, Nigeria, 8Federal Neuropsychiatric
Hospital, Psychiatry, Kaduna, Nigeria, °Vanderbilt Institute for Global Health, Vanderbilt University Medical
Center, Nashville, United States, °Vanderbilt Institute for Global Health, Vanderbilt University Medical Center,
Biostatistics, Nashville, United States, 1!Aminu Kano Teaching Hospital and Bayero University Kano, Community
Health, Kano, Nigeria, 1?Vanderbilt Institute for Global Health, Vanderbilt University Medical Center, Pediatrics
and Neurology, Nashville, United States

Purpose: The World Health Organization (WHO) and other health authorities have recommended task-shifting
epilepsy care to community health workers (CHWs) to bridge the epilepsy treatment gap in low-resource areas
of Africa, where the epilepsy treatment gap has been estimated at 67%-95%. However, methods for task-
shifting epilepsy diagnosis have not be extensively tested, and task-shifted epilepsy care has not been widely
implemented. Bridging the Childhood Epilepsy Treatment Gap in Africa (BRIDGE) project includes a non-
inferiority cluster randomized clinical trial (cRCT) of task-shifted epilepsy care to epilepsy-trained CHWs (TSC)
compared to physician care ("enhanced usual care", EUC).

Method: Children who screened positive for possible epilepsy in three northern Nigerian cities, using a
previously validated Hausa language epilepsy screening and seizure classification tool, underwent additional
diagnostic evaluations. Children from neighborhoods randomized to receive TSC were evaluated by epilepsy-
trained CHWs remotely supervised by physicians. Children from neighborhoods randomized to receive care by
physicians, were referred to physicians for epilepsy diagnostic evaluations and epilepsy care (“enhanced usual
care”). All children enrolled in the BRIDGE cRCT were evaluated by physicians with expertise in epilepsy, who
were blinded as to whether children received diagnostic evaluations by CHWs or by physicians.

Results: 1768 children (TSC = 882; EUC=886) were initially diagnosed with previously untreated epilepsy and
enrolled in the BRIDGE cRCT. 84 of 1768 children, 31 of 882 (3.5%) in TSC and 53 of 886 in EUC (6.0%) were
determined to not have active epilepsy by blinded physician diagnostic evaluations. Non-epileptic diagnoses
included febrile seizures only (EUC=15; TSC=4), non-epileptic movements among children with cerebral palsy
(EUC=6; TSC=3), psychogenic or non-specified behavioral non-epileptic events (EUC=8; TSC=5), and neonatal
seizures only (EUC=4; TSC=0).
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Conclusion: Epilepsy diagnoses by epilepsy-trained CHWs was not less accurate than epilepsy diagnoses by
physicians in the BRIDGE cRCT, after using an epilepsy screening tool in the local language.

Follow-up of people with epilepsy in the Tibetan area

C Zhao?, J Chen?, Y He?, Y Deng?, D Zhou?, X Wu? *West China hospital of Sichuan Univeristy, Chengdu, China,
2Ganzi Tibetan Autonomous Prefecture People’s Hospital, Kangding, China

Purpose: The clinical information on people with epilepsy (PWE) in the Tibetan area, which is located at a high
altitude and has unique ethnic culture and backward economic conditions, is limited. Previously, we
retrospectively analyzed the demographic data and clinical data of PWE admitted to the Ganzi Tibetan
Autonomous Prefecture People's Hospital (Chen J et al. Front. Neurol. 9:891). In this study, we attempted to
further provide follow-up information of those people and determine their medication compliance and long-
term prognosis.

Method: We included consecutive patients with a diagnosis of epilepsy in the Ganzi Tibetan Autonomous
Prefecture People's Hospital between January 2015 and January 2021. Demographic and clinical data of
patients were retrieved by reviewing medical records. Then a neurologist followed up with the patients by
telephone in December 2019 and December 2021 according to a structured questionnaire. The questionnaire
mainly included demographic questions, questions about Tibetan medicine and drinking, and questions related
to seizure frequency and adherence to antiseizure medications (ASMs). Data from the questionnaires and
medical records were analyzed with descriptive statistics.

Results: Four hundred and four PWE were enrolled. Most patients were Tibetan (n=302, 74.8%) or Han
Chinese (n=95, 23.5%). At the first follow-up, 19 (6.2%) participants had died and 105(36.5%) patients
answered the questionnaire. Among them, 52 (49.5%) patients insisted on taking ASMs and 10 (9.5%) patients
used Tibetan medicine. Eleven patients (10.5%) were still drinking. For seizure status, 21 (20.0%) patients had
ongoing seizures. Thirty-six patients (8.9%) died at the second follow-up. Finally, 120 (32.6%) patients finished
the questionnaire. Sixty-three (52.5%) of the surviving participants took ASMs and 38 (31.7%) patients still
suffered from seizures.

Conclusion: Our data showed poorer compliance and higher mortality of PWE in the Tibetan area. Education of
local primary doctors and patients may enable better management of epilepsy in this population.

Can we move forward with SEEG electrode reprocessing? Method description, safety assessment,
and cost-benefit analysis

N Damodaran?, S Gopinath?, A Raman?®, R Bhaskaran®, A Pillai! Amrita Institute of Medical Sciences,
Department of Neurosurgery, Kochi, India, 2Amrita Institute of Medical Sciences, Department of Neurology,
Kochi, India, 2Amrita Institute of Medical Sciences, Amrita Advanced Centre for Epilepsy, Kochi, India, *Amrita
Institute of Medical Sciences, Department of Medical Statistics, Kochi, India

Purpose: Though the safety and benefits of stereo EEG electrodes are well established, but their use is limited
in developing countries due to their high cost. Reprocessing these electrodes would be a low-cost solution. The
primary aim of this study was to describe the reprocessing method for SEEG electrodes. We have compared
the first-use electrodes with reprocessed electrodes, their intracranial bleeds rate, infection rate, and
treatment cost to assess their safety, efficacy, and economic benefits.

Method: One hundred sixty-two patients who underwent SEEG electrode implantation were retrospectively
analyzed. Patients with a minimum of twelve months of follow-up were included. Enzymatic ultrasonic wash
and drying, chlorhexidine wash and drying, and vapourised hydrogen peroxide sterilization were the
reprocessing steps. Electrodes lacking mechanical integrity and electrical fidelity were removed from
reprocessing pool.
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For this analysis, patients were segregated into three groups: N (Only first-use electrodes), NR (new and
reprocessed electrodes), and R (Only reprocessed electrodes). From the patient electronic database, the
neurological complications, intracranial bleeds, bacterial infections (superficial and intracranial), and viral and
prion diseases were collected. The cost of surgery and SEEG electrodes were compared across the groups.
Results: On average, 11 electrodes were implanted in these patients. There were 11 post-implantation
intracranial bleed (N: 4; NR:2; R:5). The risk of neurological deficit per electrode was 0.001. The risk of bleeding
was 6.7 % per patient. There were no bacterial, viral or prion infections in any group. Total surgery cost was $
35801, $ 8845, $ 3894 in N, NR, R groups, respectively. SEEG electrodes cost was $14060in N, $ 2868 in NR,
and none for R group.

Conclusion: Our SEEG electrodes reprocessing method is safe for the invasive evaluation of epilepsy with no
added bacterial, viral, or prion risk. Reprocessing of electrodes would make SEEG evaluation affordable in low-
resource countries.

Program implementation in a universal healthcare system: SPECT testing for children who are
epilepsy surgical candidates in London, Ontario, Canada

M Kregel?, D Laidley?, A Andrade® 'Children's Hospital, London Health Sciences Centre, Paediatric Epilepsy,
London, Canada, 2Schulich School of Medicine and Dentistry, Nuclear Medicine, London, Canada, 3Schulich
School of Medicine and Dentistry, Pediatrics, London, Canada

Purpose: Epilepsy surgery is the only cure for children with drug resistant focal epilepsy. When localization of
the epileptogenic zone and/or lateralization is difficult, advanced diagnostic testing may be required.
Children’s Hospital, London Health Sciences Centre is designated as one of two pediatric regional epilepsy
surgical centers in Ontario. However, diagnostic testing for surgical candidacy was limited to MRI, PEMU and
PET. The purpose of this project was to determine if implementing a pediatric SPECT program was feasible and
improved accessibility in a resource limited epilepsy surgery centre.

Method: In 2019, a quality improvement project was initiated and stakeholders from nuclear imaging,
paediatric epilepsy, and inpatients were identified. Information was gathered and internal guidelines were
created with the goal to admit 1 SPECT within the PEMU per month. Nuclear radiation safety education was
built and provided to staff and online educational materials were created for children and their families. Well
selected patients > 5 years of age were chosen for the test and subsequently admitted for SPECT.

Results: In December 2020, the first pediatric SPECT patient was admitted. From December 2020 - May 2022,
15 SPECTS were completed, 11 females and 4 males. Successful injections were 60% (n=9). Out of the
successful injections, 5 were localizing, resulting in 2 resective epilepsy surgeries. One to one nursing was
initiated by the designated epilepsy program nurse and has extended to over 10 inpatient nurses educated and
assisting with injections.

Conclusion: In conclusion, formalizing a SPECT program within a PEMU utilizing 1:1 care with nursing and
specialist assists in completing successful injections. With education and training, engagement of nursing and
fellows has grown allowing the team to expand and ease access to admitting children for SPECT. Further
research is needed to see what other contributing factors are necessary for successful SPECT testing in
resource limited settings.

Strategies to optimize the surgical outcome of people with drug-resistant epilepsy and
malformations of cortical development

BR Malla?!, A Arimappamagan?, S Sinha® INIMHANS, Neurosurgery, Bengaluru, India

Purpose: Optimizing the surgical outcome of people with drug-resistant epilepsy and malformations of cortical
development can be quite challenging. In this study, we report a large cohort of people with DRE and MCD
encountered over a 10-year period at a single Institution analysing various types of MCD, their pre-surgical
evaluation as well as the surgical strategies. These strategies may help in the management of people with DRE
and MCD in other centres with similar socio-economic profile.
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Method: Between April, 2011 and March, 2021, 496 people with drug resistant epilepsy underwent surgery at
NIMHANS, Bangalore, India. Malformations of cortical development (MCD) as underlying substrate have been
identified among 130 people with epilepsy (PWE). Different types of MCD, their pre-surgical evaluation,
surgical strategy and outcome predictors have been studied.

Results: Cohort consists of 130 people with mean age at surgery being 17.61 + 10.94 years. Mean age at
seizure onset being 7.71 + 7.39 years. The duration of epilepsy before surgery had a range of 1-32 years. Males
constituted 61.5% of patients (n= 80). Mean Seizure score of the cohort was at 8.57 + 1.34. Seventy three
patients (62.9%) had FCD, 18 (15.5%) patients had DNET, and 4 patients (3.5%) had Ganglioglioma. At a follow
up ranging from 1-12 years and mean (years) of 4.89 + 2.80 years with median (IQR) of 4.41 (2.5 - 7.00) years,
cohort had an Engel outcome class la, |, I, lll and IV of 71.1%, 83.6%, 3.1%, 7.80% and 5.5 % respectively.
Conclusion: Three variables were found to influence the outcome towards favourable arm of Engel class la.
These factors are histopathology of FCD with balloon cells, neoplastic variant of MCD i.e., DNET/GG and a
younger age (less than eighteen years) of patient at surgery. Individual approach and patient-specific pre-
surgical evaluation and surgical strategies are important determinant of outcome in centres in LMIC.

Ictal single photon emission computed tomography (SPECT) in patients with focal aware seizure
without ictal electroencephalographic changes: a single center experience

SV Mathias?, S Pervin?, J Clay?, R El Khouli?, F Mirza!, S Khan! *University of Kentucky, Lexington, United States

Purpose: There is currently limited literature on the localization value of ictal SPECT tracer injection during
patient-reported typical focal aware seizures (auras) that lack electrographic changes. One study reported that
ictal SPECT studies in isolated auras lack reliability, with concordant and correct localization with the seizure
onset zone (SOZ) obtained in 5%, and lateralization in 35% of cases. We present a study in which tracer
injection was administered for patient-reported typical focal aware seizures, where the subsequent analysis of
ictal and interictal SPECT helped inform further management.

Method: We performed a retrospective review of cases who underwent ictal SPECT between July 2020 and
June 2022 at the University of Kentucky hospital. Cases with radiotracer injection during patient-reported
auras lacking electrographic changes were identified. Timing of injection from the onset of reported aura,
hyperperfusion changes on ictal SPECT, and the outcome of imaging on further management of refractory
epilepsy were noted.

Results: 20 patients underwent ictal SPECT, of which 7 met our inclusion criteria. None of the 7 cases had
electrographic correlate with aura on scalp EEG. Time of tracer injection ranged from 1- 17 seconds following
onset of aura. The ictal SPECT changes correctly localized the seizure onset zone in five patients. This was
followed by intracranial monitoring and subsequent temporal lobectomy in three patients, interventricular
ablation of epileptogenic focus in one patient, and Responsive Neurostimulation implant in one patient. One
patient was managed medically, and one is ongoing pre-surgical evaluation.

Conclusion: Ictal SPECT with radiotracer injection during typical focal aware seizures (patient reported auras)
without ictal electrographic changes is helpful in the localization of the seizure onset zone. Additionally, similar
studies with larger sample size and outcome information are needed to assess accuracy of localization.

A survey of the reality of epilepsy surgery in Latin-America

M Campos?, M Alonso?, F Cendes?, A Cukiert?, B Sandoval-Bonilla®, E Paglioli®, C Buitrago’, A Caceres®, M
Bartuluchi®, F Sdnchez!® 'Clinica Las Condes, Department of Neurosurgery and Advance Epilepsy Center,
Santiago, Chile, 2International Center for Epilepsy Surgery at the Hospital HMG, Coyoacan, International Center
for Epilepsy Surgery, Ciudad de Mexico, Mexico, 3University of Campinas, Epilepsy Surgery Program at the
Department of Neurology, Campinas, Brazil, *S3o Paulo Epilepsy Clinic, Neurosurgery, Sao Paulo, Brazil,
*Hospital de Especialidades Siglo XXI, The Epilepsy Surgery Multidisciplinary Group CMN, Mexico City, Mexico,
5pontificia Universidade Catdlica do Rio Grande do Sul, Neurosciences and Surgical Departments, Porto Alegre,
Brazil, ’Fundacién Santafé de Bogotd, Unit of study and treatment of epilepsy, Bogota, Colombia, 8Hospital
Nacional de Nifios, Epilepsy monitoring and surgery unit, San José, Costa Rica, uan P. Garrahan National
Pediatric Hospital and Sanatorium Foundation FLENI, Pediatric Neurosurgery, Buenos Aires, Argentina,
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Hospital de Clinicas “José De San Martin”. University of Buenos Aires, Department of Neurosurgery, Buenos
Aires, Argentina

Purpose: The classical concept is that epilepsy surgery (ES) is still underused in developing countries.
Nevertheless, there are no accurate data concerning to the presence and practice of ES programs in Latin-
America.

Method: An electronic survey was sent to Latin-American neurosurgeons and neurologists from October 2022
to December 2022. Data were obtained from 80 ES programs in 18 countries. The survey focused on length of
service, types of surgeries (curative, palliative and diagnostic) and population (pediatric or adult). Statistical
analysis was performed with IBM SPSS Statistics 25.

Results: We registered a total of 25,333 procedures. Temporal lobe resection was the most frequent
procedure (42,3%), followed by extratemporal resection (27,1%), callosotomy (8,7%), VNS (8,4%),
hemispherectomy (5%), DBS (0,7%) and other procedures (0,2%). An invasive presurgical evaluation was
performed in 7,5% of cases, including 827 patients with SEEG. The pediatric population was 36,3% of the cases.
The estimated ES per capita was between 1 per 207,571 habitants (Colombia) to 1 per 3,353,333 habitants
(Honduras), with an overall Latin-American average of 1 case per 484,248 inhabitants.

Conclusion: Latin America performs all epilepsy surgical procedures except laser ablation or responsive cortical
stimulation (RNS). The wide difference in the procedures per country depends on the amount of ES centers,
resources, medical training, and governmental investment in health. There is an unmet need to improve ES
access, especially in low-income Latin American countries and an evident need to standardize the access and
complexity of epilepsy surgery procedures across the Latin American region which can be attained with
increased awareness by stakeholders as well as development of educational resources and logistics which
enable these techniques to be available to a broader range of patients, particularly during infancy.

Subcortical grey matter structures in operated patients due to intractable temporal lobe epilepsy:
a longitudinal volumetric analysis

AJ Ristic!, A Pejovic?, Z Jokovic?, N Vojvodic?, V Bascarevic3, D Sokic! tUniversity Clinical Center of Serbia,
Neurology Clinic, Belgrade, Serbia, 2University Children Hospital Tirsova, Radiology Department, Belgrade,
Serbia, *University Clinical Center of Serbia, Neurosurgery Clinic, Belgrade, Serbia

Purpose: Significant MR volumetric reduction of the cortical structures close to the hippocampus and other
medial temporal structures in temporal lobe epilepsy (TLE) patients is known. However, MR volumetric
abnormalities in TLE patients may extend beyond those structures. While successful TLE surgery might prevent
ongoing neurodegeneration of wide temporal/extratemporal cortical zones, the effects on the atrophy of
subcortical structures remain unknown.

Method: Thirty-six left and twenty-six right consecutive operated patients with TLE were included. Control
groups consisted of 20 left and 18 right TLE patients who were waiting more than a year for epilepsy surgery
and had at least two brain MRIs. All subjects underwent preoperative and postoperative MRI scans. Volumetric
analysis based on a sagittal plane 3D T1-weighted (T1w) sequence was performed by FreeSurfer
(https://surfer.nmr.mgh.harvard.edu) software version 7.1.0. Statistical analysis was carried out in SPSS).
Results: Volume reductions of the left thalamus, nucleus caudatus, globus pallidus, amygdala and both, left
and right nucleus accumbens were observed in the group of operated left TLE patients. Operated right TLE
patients group demonstrated reduction of left and right thalamus, left and right amygdala, left and right
nucleus accumbens, right putamen and globus pallidus volumes. A group of non-operated left TLE patients
demonstrated volume reductions of the left and right thalamus, left nucleus caudatus and left nucleus
accumbens through observational time. Only the left thalamus volumes were smaller in the group of non-
operated right TLE patients in repeated MRI acquisitions.

Conclusion: Operated patients due to TLE show different patterns of subcortical grey matter structures
atrophy. Atrophy of the left thalamus, left nucleus caudatus and left nucleus accumbens in left TLE patients
continues despite epilepsy surgery. Operated right TLE patients demonstrated atrophy of numerous
subcortical structures (left and right amygdala, left and right nucleus accumbens, right thalamus, right
putamen and right globus pallidus) when compared to non-operated patients.
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Seizure induction in the intracranial epilepsy population

H Dave!, M McCreary?, A Guerra?, M Sperling® 'The University of Texas Health Science Center at Houston,
Neurology, Houston, United States, 2University of Texas Southwestern Medical Center, Neurology, Dallas,
United States, 3Thomas Jefferson University, Neurology, Philadelphia, United States

Purpose: Inpatient video-EEG monitoring is performed to study seizures. It is desirable to shorten hospital stay
in these patients for sake of efficiency and tolerability. Inability to record habitual seizures affects the ability to
make post-implantation surgical plans. Various procedures are performed to increase the likelihood of seizure
occurrence. We assessed whether sleep deprivation provokes seizures, how tapering of sodium channel or
non-sodium channel drugs impacts seizure occurrence, and whether lobe of origin influences time of first
seizure.

Method: Data from 231 adult patients above age 18 who underwent intracranial video-EEG monitoring at a
single center from 2014 to 2021 was analyzed. Dates and times of seizures, medication types and doses,
baseline seizure frequency, use of sleep deprivation, and lobe of seizure origin were collected. A Cox
Proportional-Hazards model was used to analyze the time to seizure for patients that underwent various
stimulation protocols, as well as for the patients that did not. The analysis was controlled for gender, age,
baseline seizure frequency, and lobe of seizure onset.

Results: Partial and full stoppage of sodium channel drugs were associated with a significantly increased risk of
seizure (p=0.007, p<0.0001), while only full stoppage of non-sodium channel drugs was associated with an
increased risk of seizure (p<0.0001). As the number of seizures patients had during their stay increased, the
risk for further seizures increased (p=0.0001). Sleep deprivation did not increase risk of seizure within the next
24 hours. Patients with temporal lobe seizures had a significantly lower probability of seizure occurring
(p=0.0005) within the first 8 hours of admission. Baseline seizure frequency did not affect seizure induction.
Conclusion: These findings suggest that tapering and stopping of sodium channel AEDs is more effective at
inducing seizures than tapering non-sodium channel drugs. Sleep deprivation did not appear to be effective at
inducing seizures.

Coexistent extratemporal MRI lesions in patients with temporal lobe epilepsy and hippocampal
sclerosis do not have impact on long-term seizure outcome after epilepsy surgery

V Borger?!, A Ziyamkhamedov!, M Hamed?, | llict, A-L Potthoff!, A Racz?, T Baumgartner?, V Gnatkovsky?, T
Riiber?, M Schneider?, R Surges?, S Sarikaya-Seiwert?, H Vatter! 'University Hospital Bonn, Department of
Neurosurgery, Bonn, Germany, 2University Hospital Bonn, Department of Epileptology, Bonn, Germany

Purpose: High seizure freedom rates can be achieved postoperatively in patients with mesial TLE caused by
unilateral hippocampal sclerosis (UHS). In some candidates, coexisting ipsilateral or contralateral
extratemporal lesions (eTL) such as nonspecific gliosis or cortical defects are found on preoperative MRI. These
patients are often thought to be less likely to achieve seizure freedom. The aim of this study was to evaluate
the influence of eTL on long-term seizure outcome in patients with uHS and eTL compared to patients with
uHS as sole pathology.

Method: 88 patients with complete long-term follow-up data (at least 2 years) were included. Patients with
uHS alone formed group A (n=72), those with additional eTL on MRI formed group B (n=16). Seizure outcome
was classified according to the ILAE classification.

Results: Gender distribution (male 58% vs. female 44%), mean age at epilepsy onset (6 years + 12.6 vs. 15
years + 15), and duration of epilepsy (23.6 years + 14 vs. 20 years * 15.7) show no significant difference
between groups A and B. The mean follow-up (FU) was 3.2 years + 2.4 in group A vs. 4.19 years = 1.47 in group
B and was not significantly different. The uHS in group B was more frequently located in the left hemisphere
(87.5% vs. 47.7%, p=0.004). Subsequently, 83.3% of patients in group A were seizure free (ILAE class 1) after
long-term FU, whereas 75% of patients in group B were seizure free. There was no significant difference in
seizure outcome between the two groups.

Conclusion: In this study we were able to show that the presence of coexisting eTL on MRl in patients with TLE
and uHS does not influence the probability of postoperative seizure freedom after epilepsy surgery. These
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results should be considered in the preoperative counseling of suitable and carefully selected candidates for
resective epilepsy surgery.

Clinical features of automatism and correlation with the seizure onset zones: a cluster analysis of
74 surgically treated cases

B Yang!, W Hu?, K Zhang?, X Shao?, J Zhang?, C Zhang?, X Wang? 1Capital Medical University, Beijing, China

Purpose: Localizing seizure onset zone (SOZ) according to semiologic features of automatism is challenging.
We aimed to identify semiologic patterns that correlate to the anatomic origin of seizures with automatism.
Method: We assessed a total of 204 seizures from 74 patients with either oral or manual automatism. The
location of the SOZ was determined using presurgical anatomo-electroclinical data (including stereo-EEG if
performed), postsurgical brain MRI, and postoperative outcome (Engel's classification). Patients were divided
into four subgroups according to the location of the SOZ: frontal, neocortical temporal, posterior and mesial
temporal cortex. Eleven clinical features were combined into a multi-criteria scale, based on which the k-
means analysis was then performed. Subsequently, the patterns of the semiologic clusters were correlated
with the SOZ localizations.

Results: The clinical features were compared between the two examiners with a good inter-rater agreement
(82.3%). Four semiologic patterns were identified (Figure 1). Cluster 1 was characterized by frequent aura,
post-ictal confusion with a short delay of automatism, and correlated significantly with mesial temporal lobe
epilepsy (p =.017). Cluster 2 was characterized by remarkable hyperkinetic movement with a moderate
version. Cluster 3 included one-third of patients with frontal lobe epilepsy and was characterized by strong
emotionality. Cluster 4 was characterized by strong contralateral dystonia with prominently short delay of
automatism, and correlated significantly with neocortical temporal lobe epilepsy (p = .011). Besides, the SOZ
localization of the four semiologic clusters were illustrated on the schematic plot (Figure 2).

Conclusion: In this study, the cluster analysis illustrated four clinical patterns of automatism characterized by
various clinical features. Moreover, several correlations between semiology and SOZ localization were found.
In terms of the clinical application, the accompanying symptoms of the four patterns could provide essential
information in SOZ localization for focal seizures with automatism.

De novo PNES after surgery in patients with refractory temporal lobe epilepsy (PRTLE): high
prevalence and possible influence on outcomes

F Rider!, A Turchinets?, G Kustov?, | Trifonov?, A Yakovlev'?3, V Krylov?, A Guekht'* *Moscow Research and
Clinical Center for Neuropsychiatry, Moscow, Russian Federation, Z2Moscow State University of Medicine and
Dentistry, Moscow, Russian Federation, 3Institute of Higher Nervous Activity and Neurophysiology of Russian
Academy of Sciences, Moscow, Russian Federation, *Pirogov Russian National Research Medical University,
Moscow, Russian Federation

Purpose: The data on prevalence of psychogenic non-epileptic seizures (PNES) in patients with refractory
epilepsy after surgery is contradictory. We aimed to evaluate the prevalence of de novo PNES after surgery
and their possible impact on surgery outcomes in PRTLE.

Method: Thirty-seven preoperative PNES-free PRTLE out of 108 patients who underwent a comprehensive
presurgical evaluation (including video-EEG-monitoring) and surgery in Moscow from 2014 to 2021 were
included. All patients were evaluated with the Mini International Neuropsychiatric Interview (M.I.N.I) v. 7.0.0
and Engel scale > 1 year after surgery, and completed EpiTrack, QOLIE-31, and brEASI. All PRTLE with seizures
underwent video-EEG-monitoring after surgery. Diagnosis of PNES was verified with video-EEG ictal recording.
Mann-Whitney U-test and logistic regression were used for statistical analysis.

Results: Eight (22%) out of 37 had de novo PNES within the first year after surgery (5.913.6 months). Fourteen
patients (37.8%) were diagnosed with psychiatric disorders (PD), mostly anxiety disorders and major
depressive disorder. Nine of 14 had > 2 PD. All patients with PNES had PD (100%) versus 6 out of 29 (20.7%)
among patients without PNES. Having = 2 PD was significantly associated with de novo PNES after surgery
(OR=10.4, ClI 95%=1.65-65.7, p<0.05). There were no age, gender and Engel scale differences between patients
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with and without PNES. PRTLE with PNES demonstrated worse quality of life (Q31, 43.74+8 vs. 68.4+14.7,
p<0.001), cognitive functions (EpiTrack, 23+6.4 vs. 28.5£5.2, p<0.05), and anxiety level (brEASI, 1116 vs.
5.8%5.3, p<0.05).

Conclusion: There was a high prevalence of de novo PNES after surgery in our cohort, especially in PRTLE with
PD. De novo PNES were significantly associated with worse quality of life, cognitive functions and anxiety level
after surgery. Timely diagnosis and appropriate management of PNES are important.

Funded by the Moscow Center for Healthcare Innovations, Grant Ne2412-45/22

The intrinsic geometry of brain connectivity as a biomarker in epilepsy

M Guillemaud®?, L Cousyn®**, M Chavez® Paris Brain Institute, Paris, France, 2Sorbonne Université, Paris,
France, 3Paris Brain Institute, Inserm, CNRS, Sorbonne Université, Paris, France, *AP-HP, Department of
Neurology, Epilepsy Unit, Pitié-Salpétriére Hospital, Paris, France, >CNRS UMR-7225, Pitié-Salpétriére Hospital,
Paris, France

Purpose: Epilepsy is nowadays conceptualized as a network disease with functionally and/or structurally
aberrant connections on virtually all spatial scales. Connectivity (network) analysis in epilepsy has provided
valuable information on seizure onset, propagation and termination, and on the brain functional organization
after resection surgery. The purpose of this work is to study such networks for patients undergoing brain
epilepsy surgery in order to predict the outcome.

Method: We examined brain networks from 51 patients (estimated from T1-weighted structural MRI and
diffusion-weighted MRI acquired before surgery, and from T1--weighted images after surgery). Pre/post-
surgery networks were available in a public dataset associated to the study of Sinha et al, Neurology 2021. We
embedded the pre- and post-surgery networks in an hyperbolic space (Poincaré disk) and compared them with
the hyperbolic metric to fully capture the rich structural organization change in brain connectivity induced by
surgery. We incorporated connectivity information in a machine learning framework to predict patient-specific
risk of seizure recurrence after surgery.

Results:

We found that hyperbolic geometries can represent patients brain networks and can unveil properties that
could potentially result in robust biomarkers for surgery outcomes. Our method achieves an AUC of 0.865 +/-
0.003 in predicting successful seizure outcomes. The representation of brain networks in hyperbolic space can
also identify regions of interest responsible or implicated in the surgery failure that could help to understand
the unfavorable surgery outcomes for some patients.

Conclusion: In conclusion, non-Euclidean geometries seem to be well adapted to the representation of brain
connectivity, especially in the study of epilepsy. This new representation of brain networks makes it possible to
define new biomarkers, such as for the results of epilepsy surgery, and opens the door to work further using
this new representation.

Expedited epilepsy surgery and outcome measures of importance - patient/carer and clinician
perspectives

0 Salim?, IB Zvi%, R Batchelor3, M Jones*, H Cross>®, T Baldeweg®, A Chari>®, M Tisdall>® *University of Glasgow,
Glasgow, United Kingdom, 2Schneider Children's Medical Center of Israel, Petah Tikva, Israel, 3Royal Holloway,
University of London, London, United Kingdom, “The Brain Recovery Project: Childhood Epilepsy Surgery
Foundation, Los Angeles, United States, >Great Ormond Street Hospital, London, United Kingdom, 6Great
Ormond Street Institute of Child Health, University College London, London, United Kingdom

Purpose: Most epileptic children with focal cortical dysplasias (FCD) or long-term epilepsy-associated tumours
(LEATS) progress to drug resistance, the point at which surgery is considered. Earlier surgical referral may
reduce uncontrolled seizure activity on the developing brain, improving long-term cognitive outcomes.
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Designing a trial assessing expedited surgery efficacy requires input from patients, relatives, carers and
clinicians to determine feasibility and outcome measures of importance. This study aimed to explore these
perspectives.

Method: Online surveys were distributed through social media platforms, epilepsy charities and societies.
Responses from 205 patients, parents and carers (61% from the UK and 26% from North America) and 51 UK-
based clinicians were evaluated. The latter included paediatricians, paediatric neurologists and epilepsy
specialist nurses. Data was collated from February to July 2022. Respondents answered questions exploring
candidacy for epilepsy surgery, treatment outcomes and expedited surgical referral. Comparisons were
explored between participant subgroups using Pearson’s chi-squared test.

Results: 65% of patients and parents/carers would consider early surgery, with more parents/carers in favour
compared to patients (71% vs 54%; p = 0.016). Views were largely similar between UK and North American
respondents. Among patients, caregivers and clinicians, seizure freedom, quality of life and seizure frequency
were the most prioritised outcomes following surgery. 73% would consider early surgery before drug
resistance develops, and 80% voiced support for the proposed trial. Paediatric neurologists and paediatricians
did not differ in their views (p > 0.05).

Conclusion: The findings highlight that patients, parents, carers and clinicians generally support early epilepsy
surgery for suitable candidates and would endorse a trial assessing this intervention. Concordance was
displayed regarding outcomes these respondent subgroups value most highly following surgery.
Understanding such shared priorities will facilitate future trial design that accounts for the preferences of
those undergoing epilepsy surgery, their caregivers and the healthcare professionals delivering their care.

Epilepsy surgery for drug-resistant epileptic spasms in children

W Al Shehhil, P Jain?, H Otsubo®, E Donner?, S Weiss?, | Yau?, G Ibrahim®, A Ochi® 'Royal Hospital, Pediatrics,
Muscat, Oman, 2University of Toronto/ Hospital for Sick Children, Neurology, Toronto, Canada, 3University of
Toronto/ Hospital for Sick Children, Neurology-Neurophysiology, Toronto, Canada, *University of Toronto/
Hospital for Sick Children, Neurosurgery, Toronto, Canada

Purpose: Children with drug-resistant epileptic spasms may be surgical candidates when clinical spasms, EEG,
and/or neuroimaging show laterality. The purpose of this study is to assess whether the presurgical evaluation
predicts the outcome of the surgery.

Method: One hundred and five children underwent intracranial EEG monitoring (subdural grid or stereo-EEG)
from June 2015 to August 2022. Eleven children (10%) had clusters of epileptic spasms as the primary seizure
type. The clinical history, neurological examination, scalp-video-EEG, MRI, PET, MEG, surgical procedure, and
pathology were analyzed.

Results: Seven out of 11 children had a history of infantile spasms (64%). MRI showed multiple tubers in the
context of Tuberous Sclerosis Complex (TSC) in 2 children and subtle MRI abnormalities in the surgical
hemisphere in 9. The mean age of intracranial EEG monitoring was 5.6 years (range: 2 to 10 years). Eight
children underwent resective surgery, consisting of frontal lobectomy (2), multi-lobar resection (1), subtotal
hemispherectomy (2), and functional hemispherectomy (3). Two children with TSC did not undergo resective
surgery. One patient with normal PET has not yet undergone surgery. Three children with functional
hemispherectomy had shorter seizure-free periods between infantile spasms and recurrence of epileptic
spasms (quiet period) than the other children. One patient with frontal lobectomy had no history of infantile
spasms, and the other had the most prolonged quiet period (8 years). When MRI, MEG, and PET were
discordant or consistent with diffuse hemispheric epilepsy, subtotal or functional hemispherectomy was
chosen. Pathological diagnoses were oligodendrogliosis (5), astrogliosis (1), oligodendrogliosis/astrogliosis (1),
and filaminopathy (1). Post-surgery, 8 children are seizure-free with a mean follow-up of 32 months (range: 5
months to 7 years).

Conclusion: A careful review of the presurgical evaluation can predict the surgical procedure and outcome in
children with drug-resistant epileptic spasms.

Resective vs disconnective and combined hemispherectomy for severe hemispheric intractable
epilepsy — a meta-analysis
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Y Héller!, KA Klotz2, B Puhahn-Schmeiser?, F vom Hofe*, J Jacobs® 'University of Akureyri, Faculty of Psychology,
Akureyri, Iceland, 2Medical Center University of Freiburg, Department of Neuropediatrics and Muscle
Disorders, Freiburg, Germany, 3Medical Center University of Freiburg, Department of Neurosurgery, Freiburg,
Germany, “Friedrich-Alexander-University, Department of Neurocognitive Developmental Psychology,
Erlangen, Germany, >University of Calgary, Alberta Children’s Hospital, Calgary, Canada

Purpose: Hemispherectomy is the most promising treatment for patients with severe hemispheric intractable
epilepsy. Several techniques for this surgical intervention have been established over the years and the choice
of technique is currently mostly dependent on the surgeon’s experience with a specific approach. Techniques
which are based on resecting large parts of the hemisphere as anatomical hemispherectomy or
hemidecortication can be distinguished from more modern concepts in which the hemisphere is disconnected
(as in transsylvian or in vertical hemispherectomy), as well as combined methods like functional
hemispherectomy or periinsular hemispherotomy.

We aim to demonstrate whether the choice of the surgical technique moderates surgical outcome in patients
with severe hemispheric intractable epilepsy, as measured by seizure freedom and the incidence of death after
surgery.

Method: We extracted 1841 articles via a set of 8 keyword combinations from pubmed and Cochrane. Two
independent experts selected 495 articles. We performed a meta-analysis for all studies and a pooled-data
analysis for studies where information on individual patients was available.

Results: None of the retrieved studies were randomized. Disconnective surgery yielded a significantly higher
proportion of seizure freedom (0.83) than resective (0.70, p=.003) or combined surgery (0.66, p<.001) for
patients with at least 1 year follow up (N cases=1034). For death (N cases = 1090), resective surgery had the
highest proportion of death within a year (0.08), significantly higher than disconnective surgery (0.018; p=.013)
and combined surgical techniques (0.006; p<.001). Acute CNS infections were most common after
disconnective surgery, while acute and chronic neurological complications and chronic hemorrhage/infarction
were most common after resective surgery.

Conclusion: Modern, disconnective approaches are more effective than combined or resective approaches for
treating patients with severe hemispheric intractable epilepsy. In addition, disconnective and combined
surgical techniques are safer than resective approaches.

EEG microstate analysis and source imaging can pinpoint the epileptogenic zone before epilepsy
surgery

C Colosimo?, N Makaram?, S Stone?, L Ricci®, C Papadelis®, E Grant?, F Taffoni3, PL Pearl®, E Tamilia! 'Boston
Children's Hospital, Harvard Medical School, Fetal-Neonatal Neuroimaging and Developmental Science Center
(FNNDSC), Boston, United States, 2Boston Children's Hospital, Harvard Medical School, Neurosurgery, Division
of Epilepsy Surgery, Boston, United States, 3Universitd Campus Bio-Medico of Rome, Roma, Italy, *Jane and
John Justin Institute for Mind Health Neurosciences Center, Cook Children's Health Care System, Fort Worth,
United States, >Boston Children's Hospital, Harvard Medical School, Neurology, Division of Epilepsy and Clinical
Neurphysiology, Boston, United States

Purpose: Multiple non-invasive techniques are used to estimate the epileptogenic zone (EZ) before epilepsy
surgery. Among them, conventional EEG is traditionally reviewed seeking seizures or interictal spikes.
Advanced EEG analysis approaches, however, can unearth information without necessarily relying on human
review.

EEG microstate analysis (EEG-MSA) parses the recording into quasi-stable “microstates” showing a unique
topography of electric potentials over the scalp. Although EEG-MSA has been largely proposed to examine
brain states, no study so far investigated the combined use of EEG-MSA and electrical source imaging (ESI) for
the presurgical localization of the EZ.

Our purpose is to test the hypothesis that patients with drug-resistant epilepsy (DRE) present “epileptic” EEG
microstates, whose source localization (via ESI) pinpoints the EZ before surgery.

Method: We analyzed 19-channel scalp EEG (2-minute) from 18 children who had successful epilepsy surgery
(Engel 1) and defined the EZ as their resection. We parsed the EEG into n microstates (n=2-20) and identified
the optimal n by analyzing their global-explained-variance (n=8).
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We localized the cortical sources of each microstate by thresholding the ESI solution and identified “epileptic-
microstates” when their main sources overlapped with the EZ (or were very proximal).
Results: In 14 patients (78% of the cohort), MSA identified at least one epileptic-microstate. In these cases:

e  cortical activation during epileptic-microstates was higher inside than outside the EZ (p-value<0.01;
Wilcoxon rank-sum);

e epileptic-microstate sources were mostly generated inside the EZ (overlap>50% or distance<25mm);

e epileptic-microstates most often occurred without interictal spikes.

Epileptic- and non-epileptic-microstates did not differ in the content of spikes in the EEG tracings (p-
value=0.62).

Conclusion: This study demonstrates that EEG-MSA can pinpoint “epileptic-microstates” in children with DRE,
which localize the EZ independently from the presence of interictal discharges.

Our findings suggest that MSA and ESI may help estimate the EZ non-invasively using brief EEG recordings,
augmenting the presurgical workup of children with DRE.

Metabolic connectivity in drug resistant mesial temporal lobe epilepsy

O Stryéek™?, P Riha?, Z Rehak?, M Kojan'? ISt. Anne’s University Hospital and Faculty of Medicine, Masaryk
University, First Department of Neurology, Brno, Czech Republic, *Central European Institute of Technology
(CEITEC), Masaryk University, Brno, Czech Republic, 3Masaryk Memorial Cancer Institute, Department of
Nuclear Medicine, Brno, Czech Republic

Purpose: The study investigated metabolic connectivity (MC) of patients with drug-resistant mesial temporal
lobe epilepsy (MTLE) with hippocampal sclerosis (HS) compared to healthy controls (HC) based on 18F-
fluorodeoxyglucose positron emission tomography (PET). The research focused on the metabolic network
differences between left and right HS and correlated MC changes with postoperative outcomes.

Method: PET scans from 47 patients with unilateral MTLE with histopathologically proved HS and 25 HC were
included in the study. All the patients underwent a standard anterior temporal lobectomy with a follow-up of
more than 2 years. MC changes were compared between groups left, right HS, and HC. Subsequently,
differences between the metabolic networks of seizure-free and nonseizure-free patients after surgery were
analyzed. Network changes were correlated with the clinical characteristics of patients.

Results: The study showed widespread metabolic network changes in HS patients compared to HC. The MC
changes were more evident in the right HS, particularly in the ipsilesional temporal lateral cortex. The
unfavourable surgical outcome was found in patients with decreased MC within the network including both
hippocampi and operculoinsular regions.

Conclusion: There are major differences in the metabolic networks of left and right HS, with more widespread
changes in the right HS. The MC changes may help predict surgical outcomes in patients with HS.

An abnormal metabolic network comprising both hippocampi and operculoinsular regions may play role in
surgery failure.

Supported by project nr. LX22NPO5107 (MEYS): Funded by European Union — Next Generation EU.
Supported by MH CZ — DRO (MMCI, 00209805).

Epilepsy surgery in early infancy: a retrospective, multicenter study

KL Makridis¥?**, KA Klotz®>, G Ramantani®’8, L-L Becker¥%*34, V San Antonio-Arce®, S Syrbe!?, K Wagner®, M)
Shah!!, U-W Thomale®?, A Tietze®3, CE Elgert%314, | Borggraefe!>1®, AM KaindI>** !Charité -
Universititsmedizin Berlin, Department of Pediatric Neurology, Berlin, Germany, *Charité —
Universitdtsmedizin Berlin, Center for Chronically Sick Children, Berlin, Germany, 3Charité —
Universitdtsmedizin Berlin, German Epilepsy Center for Children and Adolescents, Berlin, Germany, *Charité —
Universititsmedizin Berlin, Institute of Cell- and Neurobiology, Berlin, Germany, >Medical Center- University of
Freiburg, Faculty of Medicine, University of Freiburg, Department of Neuropediatrics and Muscle Disorders,
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Center for Pediatrics, Freiburg, Germany, 8University Children's Hospital Zurich, Department of
Neuropediatrics, Zurich, Switzerland, University of Zurich, Zurich, Switzerland, 8University Children's Hospital
Zurich, Children's Research Centre, Zurick, Switzerland, °Medical Center- University of Freiburg, Faculty of
Medicine, University of Freiburg, Freiburg Epilepsy Center, Freiburg, Germany, °University Hospital
Heidelberg, Division of Paediatric Epileptology, Centre for Paediatrics and Adolescent Medicine, Heidelberg,
Germany, *Medical Center- University of Freiburg, Faculty of Medicine, University of Freiburg, Department of
Neurosurgery, Freiburg, Germany, 2Charité — Universitdtsmedizin Berlin, Pediatric Neurosurgery, Berlin,
Germany, 3Charité — Universitatsmedizin Berlin, Institute of Neuroradiology, Berlin, Germany, *Beta Klinik
GmbH, Beta Neurologie - Kompetenzzentrum fiir Epilepsie, Bonn, Germany, *>LMU University Hospital Munich,
Department of Pediatrics, Dr. von Hauner Children’s Hospital, Division of Pediatric Neurology, Developmental
Medicine and Social Pediatrics, Munich, Germany, *LMU University Hospital Munich, Comprehensive Epilepsy
Center, Munich, Germany

Purpose: Epilepsy has the highest incidence in the first year of life. About a third of these affected children
develop a drug-resistant epilepsy (DRE) often resulting in a neurocognitive decline and developmental delay.
While epilepsy surgery is currently the only curative therapeutic approach, there is a reluctance to operate on
infants, out of fear of anesthesiologic and surgical complications. A recent meta-analysis showed that epilepsy
surgery in the first six months of life can achieve excellent seizure control. However, robust data on surgical
complications and postsurgical cognitive development are lacking.

Method: We performed a retrospective multicenter study and identified 15 infants who underwent epilepsy
surgery in the first six months of life.

Results: Infants where operated at a median age of 134 days (IQR: 58, range 61-186). The most common cause
of DRE was malformation of cortical development, and 87 % of patients underwent a hemispherotomy. Two
thirds of infants required intraoperative red blood transfusions. Severe intraoperative complications occurred
in two patients: one patient had severe intraoperative blood loss and a further infant died due to
cardiovascular insufficiency. At a median follow-up of 1.5 years (IQR: 1.8), 57% of patients were seizure-free.
Three patients required reoperation, resulting in 79% seizure-freedom. Anti-seizure medication (ASM) could
be reduced in two-thirds of patients, and all patients showed cognitive improvement after surgery.
Conclusion: Our findings suggest that early epilepsy surgery can succeed in achieving good seizure control,
ASM reduction, and cognitive improvement, but is not free of perioperative risks and should therefore be
performed only at specialized centers

Specific consistency score (SCS) for epilepsy surgery candidates: a possible application in limited
source circumstance without FDG-PET

M Tojima?, A Shimotake?!, S Neshige?, T Okada®, K Kobayashi?, K Usami*, M Matsuhashi®, T Yoshida®, Y Fushimi®,
Y Yamao’, T Kikuchi’, K Yoshida’, T Namiki®, R Matsumoto®, T Kunieda®®, R Takahashil, S Miyamoto’, A Ikeda*
IKyoto University Graduate School of Medicine, Neurology, Kyoto, Japan, 2Hiroshima University Graduate
School of Biomedical and Health Sciences, Clinical Neuroscience and Therapeutics, Hiroshima, Japan, 3Uji
Hospital, Neurology, Uji, Japan, *Kyoto University Graduate School of Medicine, Epilepsy, Movement Disorders
and Physiology, Kyoto, Japan, *Kyoto University Graduate School of Medicine, Pediatrics, Kyoto, Japan, ®Kyoto
University Graduate School of Medicine, Radiology, Kyoto, Japan, ’Kyoto University Graduate School of
Medicine, Neurosurgery, Kyoto, Japan, 8Hokkaido University, Faculty of Science, Mathematics, Sapporo, Japan,
9Kobe University Graduate School of Medicine, Neurology, Kobe, Japan, 1°Ehime University Hospital,
Neurosurgery, Matsuyama, Japan

Purpose: Degree of indication for epilepsy surgery is conventionally determined by considering multiple
factors, including FDG-PET. FDG-PET can be performed in limited numbers of facilities. We propose the Specific
Consistency Score (SCS) for focal epilepsy as a simple score and investigated the degree of usefulness with and
without FDG-PET.

Method: We retrospectively scored cases (n=131) presented to our institutional conference, excluding ones of
generalized epilepsy, or ones who refused surgery. First, plausible epileptic focus was tentatively defined.
When the non-invasive 8 findings (History of febrile seizures, Seizure semiology, MRI, FDG-PET, Ictal/Interictal
EEG, and Neuropsychology) were consistent with the laterality and lobes of the estimated focus, points were
added, and the total points were labeled as SCS. The association between SCS and 3 clinical parameters, i.e.,
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(1) whether resection was performed, (2) lobar concordance between the estimated focus and the determined
focus by intracranial EEG recordings, (3) postoperative seizure outcome, was examined by univariate and
multivariate analysis. We also analyzed the association between SCS excluding FDG-PET data (SCS-woPET), in
which MRI points were doubled instead of MRI and FDG-PET points, and the same 3 parameters.

Results: The mean age of the 131 cases were 33.6 years. The diagnoses were mesial temporal lobe epilepsy
(n=56), frontal lobe epilepsy (n=28), and others (n=47). Univariate analysis revealed SCS was significantly
higher in the (1) resected cases (p<0.005), (2) cases in which the focus determined by intracranial EEG matched
the preoperative estimated focus (p<0.005), and (3) good postoperative seizure outcome group (p<0.01).
Multivariate analysis revealed high AUC (> 0.84) for all 3 parameters. These univariate and multivariate
analysis results were kept good level in the association between SCS-woPET and 3 parameters.

Conclusion: The SCS allowed a simple and useful evaluation of the indications for epilepsy resective surgery,
and it may be also applicable in limited source circumstance without FDG-PET.

Correspondence between scalp-EEG and SEEG seizure onset patterns in patients with MRI-
negative focal drug-resistant epilepsies

A Bolzan?, S Lagarde?, F Bartolomei? 'Azienda Ospedaliera Universitaria, Verona, Italy, 2APHM Timone Hospital,
Epileptology and Cerebral Rhythmology, Marseille, France

Purpose: In the pre-surgical evaluation of drug resistant focal epilepsy video-EEG analysis of seizure is crucial.
Scalp seizure-onset pattern (SOP) helps to infer the SEEG ones, the underlying lesion and the depth of the EZ in
patients with a visible MRI lesion (Tanaka H. et al., 2018). The aim of our study was to evaluate how the SOP
on scalp EEG can estimate the SEEG one and guide SEEG planning in patients with negative MRI.

Method: We retrospectively analyzed 41 patients who underwent video-EEG followed by SEEG monitoring in
our department. We identified 5 SOP on scalp EEG and 8 SOP on SEEG. As seizures were not recorded
simultaneously on scalp and SEEG we matched the seizures following the same method used by Tanaka et al.
for lesional epilepsies.

Results: A total number of 45 pairs of SOP were matched between scalp EEG and SEEG. We observed a
statistically significant association between the SOP on scalp EEG and the SEEG one at the same delay from the
seizure clinical onset on both modalities (p = 0.003). On scalp, a fast seizure-onset was associated with a
superficial EZ (p = 0.027) and a specific pattern correlated with an underlying focal cortical dysplasia (p =
0.027).

Conclusion: Scalp EEG ictal pattern correlate with the underlying SEEG at the time of its visibility on scalp,
reflecting sometimes more the propagation pattern than the onset one. Scalp SOP can suggest the depth of
the EZ and the underlying etiology even in MRI negative epilepsies.

Genetic diagnostics in pediatric epilepsy surgery
AM Kaindl*, L-L Becker?, K Makridis® !Charité, Pediatric Neurology, Berlin, Germany

Purpose: Presurgical evaluation of children does not include genetic diagnostics routinely to address a putative
underlying genetic cause/predisposition. In our Pediatric Epilepsy Surgery Program, we proposed genetic
diagnostics routinely and used this data for counseling. Here, we report our algorithm and demonstrate the
obtained genetic data.

Method: We analyzed retrospectively the data of children with drug-resistant epilepsy (DRE) operated within
the last four years at our center. Proposed genetic testing including chromosome analysis, CGH array, and
(trio-)whole exome sequencing (WES). In some patients genetic testing was not performed due to lack of
parental consent or other factors.

Results: We included 63 children (f27, m35) in the study. Genetic data was available from 41 patients (WES in
38). We identified 20 variants with an ACMG IlI-V in 17 children (11xlll, 1xIV, 8xV) in the following genes: TSC
(n=2), HUWE1, GRIN1, ASH1l, TRIO, KIF5C, CDON, EEF1A2, ANKD11, TGFBR2, ATN1, MECP2 (Rett syndrome,
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n=2), COL4A2, JAK2, KCNQ2, CACNAIE, ATP1A2, Gli3. Seizure freedom was not achieved through epilepsy
surgery in 9/63 patients within an observation period of 27 months (range 4-62). Of these, 6/9 had abnormal
genetic findings.

Conclusion: We propose genetic diagnostics in children and adolescents with DRE to be incorporated routinely
in the presurgical evaluation for DRE. The results obtained in our program did not results in a change of the
surgery indication, but rather supported the counseling of patients and families with respect to the chance of
postoperative seizure freedom and the chance to wean off all antiseizure medications after epilepsy surgery.

Post operative seizure outcomes in temporal lobe Focal cortical dysplasia

S Agrawal?, M Thakkar?, N Jain?, S Ravat?, D Muzumdar®, M Jain* 1Seth GS Medical college and KEM Hospital,
Parel, Neurology, Mumbai, India, 2Seth GS Medical College and KEM Hospital, Neurology, Mumbai, India, 3Seth
GS Medical College and KEM Hospital, Neurosurgery, Mumbai, India, *Seth GS Medical College and KEM
Hospital, Neuropsychology, Mumbai, India

Purpose: To evaluate the frequency of occurrence of various types of FCD in temporal lobe and compare post-
operative seizure outcomes in them.

Method: A retrospective observational study done at a single centre- Comprehensive Epilepsy Care Centre at
Seth GS Medical College and KEM Hospital, Mumbai. We used individual duplicate archived files containing
pre-operative workup and post-operative follow-up. All temporal lobe operated cases with histopathologically
proven Focal Cortical Dysplasia operated between May 2000 and January 2020 with at least 1 year follow-up
data are included.

Results: A total of 154 operated cases of temporal lobe drug refractory epilepsy were included with
histopathological diagnosis of focal cortical dysplasia. 139 (90.26%) cases had associated lesion with FCD.
Associated lesions were mesial temporal sclerosis in 112 (72.72%), tumour in 23 (14.94%) and othersin 5
(3.25%) cases. 1 patient was very unique with dual pathology (MTS with type la FCD as well as a separate type
IIb FCD) in same temporal lobe. At the end of 1 year, overall 136 (88.31%) patients had ILAE class 1 seizure
outcome. 3 patients got reoperated for recurrent seizure due to residual lesion and are seizure free since
reoperation. At the end of 10 years, out of 59 patients, 40 had ILAE class 1 seizure outcome. 8 patients
completed 15 years post operative follow up and 7 had ILAE class 1 seizure outcome. Out of 81 patients who
underwent ECoG guided surgery, 75 (92.60%) patients have ILAE class 1 seizure outcome.

Conclusion: Most common FCD associated with temporal lobe is type Ill and Mesial temporal sclerosis is most
common lesion in them. Surgery in type Il FCD has better seizure outcome as compared to other types of FCD.
ECoG guidance gives better seizure outcome in temporal lobe FCD surgery when compared to no ECoG
guidance.

Long-term surgical outcome and predictors in posterior cortex epilepsy

H Pavuluri!, RN Menon?, A Cherian!, M Abraham?, GC Vilanilam?, B Thomas?3, C Kesavadas?, A Radhakrishnan®
ISree Chitra Tirunal Institute for Medical Sciences and Technology, Neurology, Thiruvananthapuram, India,
2Sree Chitra Tirunal Institute for Medical Sciences and Technology, Neurosurgery, Thiruvananthapuram, India,
3Sree Chitra Tirunal Institute for Medical Sciences and Technology, Neuroradiology, Thiruvananthapuram, India

Purpose: Posterior cortex epilepsy (PCE) is often debilitating with high rates of resistance. Surgical
management is less frequent with poorer outcomes compared to other focal epilepsies. Seizure freedom rates
have varied across the studies with paucity of data from the low middle income countries. We aimed to
elucidate the long-term seizure outcome and its predictors in patients undergoing curative surgery for
posterior cortex epilepsy at a comprehensive epilepsy care center in south India.

Method: A total of 191 patients who underwent curative surgery for refractory PCE between 2001-2019 with a
minimum 1 year post operative follow up were included. Clinicoradiological and electrophysiological details
were collected from a prospectively maintained cohort. Outcome was assessed using Engel score (I and Il
favorable; Il and IV unfavorable) along with its predictors at last follow-up.
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Results: 67.5 % were males (129/191). Gliosis was the most common substrate (51%). After a mean follow up
of 14 years, seizure freedom (Engel class |) was observed in 63% of the patients with an additional 10% (Engel
class 1) having favorable outcome. Antiseizure medications (ASM) were withdrawn in 10%. Redo surgery was
mandated in 7.3%. On bivariate analysis, <3 median number of ASM (p=0.022), concordant ictal onset
(p=0.004), complete resection (p=0.000) were associated with favorable outcome. Residual lesion on MRI
(p=0.00), acute post operative seizures (p=0.000) and interictal epileptiform discharges (IED) on serial post
operative EEG (p=0.000) were associated with unfavorable outcome. On multivariate analysis, median number
of (ASM) (p=0.054), degree of resection (p=0.002) acute post operative seizures (p=0.025) and presence of IED
on EEG at 1 year (p=0.012) predicted the outcome.

Conclusion: Nearly three fourth cohort had a favorable surgical outcome. Surgery in PCE, hence, remains a
valuable option, in carefully selected cases with good surgical expertise. Our experience from a distinct
sociodemographic cohort with a large sample size is noteworthy

Clinical and histopathological factors influencing seizure outcome after ganglioglioma surgery

M Tomschik?, E Horner?, K Moser?, R Diehm?, J Herta?®, T Czech?, K Réssler?, E Pataraia®, M Feucht?, C Dorfer!
IMedical University of Vienna, Department of Neurosurgery, Vienna, Austria, 2Medical University of Vienna,
Department of Pediatrics and Adolescent Medicine, Affiliated Partner of the ERN EpiCARE, Vienna, Austria,
3Medical University of Vienna, Department of Neurology, Vienna, Austria

Purpose: Gangliogliomas (GG) are glioneural tumors causing refractory epilepsy, often early in life.
Neurosurgical resection can control or even cure seizures. However, postoperative recurrence of the epileptic
seizures can occur. CD34 and BRAF-V600E mutations are well described histopathological markers but their
influence on clinical behavior remains debated. We aimed to analyze how these and clinical factors influence
seizure outcomes after ganglioglioma surgery.

Method: We performed a retrospective analysis of patients with histologically diagnosed gangliogliomas and
epileptic seizures treated at our center. Seizure outcomes are reported according to the ILAE classification.
BRAF-V600E mutation status and CD34 were detected immunohistochemically.

Results: Sixty-one patients, median age 16.1 years (IQR 11.0-28.9) with a median follow-up time of 5.0 years
were included. The majority of GG, 72.1%, were in the temporal lobe followed by frontal (11.5%) and parietal
(9.8%) localization. One year after surgery, 41 patients (67.2%) had a seizure outcome graded as ILAE class la
or |. Residual tumor tissue was suspected on MRI in 20 cases (32.8%) and a second operation was performed in
15 patients (24.6%) leading to 50 patients (82.0%) being seizure free at last follow-up. Fifty-nine GG were
graded as WHO | and two were WHO Il. A BRAF-V600E mutation was detected in 29 specimens (47.5%) and 56
specimens were CD34 positive (91.8%). Patients with BRAF had an earlier median onset of epilepsy (8.3 years
vs. 15.2 years, p=0.020). Residual tumor was a strong predictor of early seizure recurrence. In patients with
complete tumor removal, BRAF mutation remained a significant factor for shorter seizure free survival
(p=0.022).

Conclusion: Resection of gangliogliomas can provide seizure control in a high percentage of patients. As
previously described complete surgery confers a benefit to patients. BRAF mutation seems to increase the
epileptogenicity of gangliogliomas and should be studied further as a predictor of seizure relapse.

Surgical genomics: how genes impact surgical evaluation and surgical outcomes in drug-resistant
epilepsy

P Marques?, C Ji{, Q Zulfigar Ali?, P Perucca, A Sen*, T O'Brien®, N Delanty®, P Dugan’, P Moloney?, A
Selvarajah®, K Barboza®, M Rong®, C Depondt!’, F Qaiser®, DM Andradel! 'University Health Network, Toronto
Western Hospital, Adult Genetic Epilepsy Program, Neurology, Toronto, Canada, *University Health Network,
Toronto Western Hospital, Toronto, Canada, 3The University of Melbourne, Victoria, Australia, “John Radcliffe
Hospital, Oxford, United Kingdom, 5Alfred Health, Melbourne Hospital, Melbourne, Australia, ®Beaumont
Hospital, Neurology, Dublin, Ireland, ’7New York University Langone Health, New York, United States,
8Beaumont Hospital, Dublin, Ireland, Toronto Western Hospital, University Health Network, Adult Genetic
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Epilepsy (AGE) Program, Krembil Neurosciences Institute, Toronto, Canada, °Erasmus Hospital, Brussels,
Belgium, University of Toronto, Division of Neurology, Department of Medicine, Toronto, Canada

Purpose: Determine the role of genetics on surgical outcomes of patients with drug-resistant epilepsy (DRE)
Method: Retrospective, multicenter.
Inclusion criteria:

e Patients older than 18 years.

e Diagnosis of drug resistent epilepsy (DRE).

e Pathogenic or likely pathogenic variants matching the epilepsy phenotype.
e  When surgery was done, 2 years of follow up.

Patients were divided into 3 groups: resective surgery, palliative surgery (vagus nerve stimulation, deep brain
stimulation or callosotomy), or no surgery.

Good outcomes were classified as Engel | and Il and poor outcomes as Engel Ill and IV.

Results:

e 154 patients were included, 36 had resective surgery.

e Twenty-nine patients with mTOR pathway variants underwent resective surgery and 12/29 (41%) had
a good outcome.

e Patients with variants of ion channel function and synaptic transmission (n=42) were less likely to be
offered a resective surgery and were more commonly found in the group who received palliative
surgery (p<0.001)

e Seven patients with variants other than mTOR pathway underwent resective surgery, with five (2 with
SCN1B, 1 with KCNA2, 1 with KCNH2, and 1 with PCDH19) presenting with good outcome and two (1
with CHD2, and 1 with SCN1A) with poor outcomes.

e  Fifty-two patients underwent palliative surgery (Vagus Nerve Stimulator, Deep Brain Stimulator or
Callosotomy), with 62% of them being responders (>50% reduction of seizures)

Conclusion:

e Patients with mutations in ion channels were less likely to have resective surgery compared to those
with mTOR mutations.

e Despite that, selected patients with monoallelic SCN1B, KCNA2, KCNH2, PCDH19 pathogenic variants
had good outcomes after resective procedures.

e By understanding the implications of genetic abnormalities on surgical investigation and outcome,
genomic findings can be incorporated as a prediction tool for evaluating surgical candidacy, along
with additional investigations.

The diagnostic value of ictal SPECT — a retrospective, semiquantitative monocenter study

F Schulte?, F Bitzer!, FC Gartner?, T Bauer?, R von Wrede?, T Baumgartner?, A Racz!, V Borger?, T von Oertzen?,
H Vatter3, M Essler?, R Surges?, T Riiber! *University of Bonn, Department of Epileptology, Bonn, Germany,
2University of Bonn, Department of Nuclear Medicine, Bonn, Germany, *University of Bonn, Department of
Neurosurgery, Bonn, Germany, *Kepler University Hospital, Department of Neurology 1, Neuromed Campus,
Linz, Austria

Purpose: Ictal single photon emission computed tomography (SPECT) can be used as an advanced diagnostic
modality to detect the seizure onset zone in the presurgical evaluation of people with epilepsy. In addition to
visual assessment (VSA) of ictal and interictal SPECT images, postprocessing methods such as ictal-interictal
SPECT analysis using SPM (ISAS) can visualize regional ictal blood flow differences. We aimed to evaluate and
differentiate the diagnostic value of VSA and ISAS in the Bonn cohort.
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Method: We included 161 people with epilepsy who underwent presurgical evaluation at the University
Hospital Bonn between 2008 and 2020 and received ictal and interictal SPECT and ISAS. We retrospectively
assigned SPECT findings to one of five categories according to their degree of concordance with the clinical
focus hypothesis.

Results: Seizure onset zones could be identified more likely on a sublobar concordance level by ISAS than by
VSA (31% vs. 19% of cases; OR = 1.88; 95% Cl [1.04, 3.42]; p = 0.03). Both VSA and ISAS more often localized a
temporal seizure onset zone than an extratemporal one. Neither VSA nor ISAS findings were predicted by the
latency between seizure onset and tracer injection (p = 0.75). In people who underwent successful epilepsy
surgery, VSA and ISAS indicated the correct resection site in 54% of individuals, while MRl and EEG showed the
correct resection localization in 96% and 33 % of individuals, respectively. It was more likely to become
seizure-free after epilepsy surgery if ISAS or VSA had been successful. There was no MR-negative case with
successful surgery, indicating that ictal SPECT is more useful for confirmation than for localization.
Conclusion: The results of the most extensive clinical study of ictal SPECT to date allow an assessment of the
diagnostic value of this elaborate examination and emphasize the importance of postprocessing routines.

Ictal testing in the video telemetry unit: Is it possible and does it add value? Audit of the ILAE Ictal
testing battery in a tertiary video telemetry unit

EIA Torzillo?, JFP Oliveira®3®, G Romagnoli®, B Diehl'*, F Chowdhury?, S Eriksson® INational Hospital for
Neurology and Neurosurgery, Epilepsy/Neurophysiology, London, United Kingdom, 2National Hospital for
Neurology and Neurosurgery, Neurophysiology, London, United Kingdom, 3Univesity College London,
Department of Clinical and Experimental Epilepsy, London, United Kingdom, *National Hospital for Neurology
and Neurosurgery, London, United Kingdom, >National Hospital for Neurology and Neurosurgery, Epilepsy,
London, United Kingdom

Purpose: Analysis of seizure semiology during video telemetry (VT) can improve lateralisation and localisation
in epilepsy, and aid decision-making during epilepsy surgery evaluation (Foldvary-Schaefer N, Unnwongse K
Epilepsy & Behaviour 2011;20:160-166, Elwan Seizure 2018;61:203-208). An ictal testing battery (ITB) was
developed by the ILAE European Task Force in 2016 (Beniczky S et al Epilepsia 2016;57(9):1363-1368). We
aimed to evaluate adherence to the ITB in our unit and assess any additional benefits.

Method: We performed a retrospective analysis of patients admitted for VT (intracranial, diagnostic and pre-
surgical admissions) over a 2-month period from March to April 2019. 24 studies/patients were identified. The
first three events of each seizure type in each patient were reviewed (106 seizures). The ITB was divided into
ten parameters for analysis. Video-EEG and VT reports were reviewed to evaluate seizure attendance by
nursing staff, safety measures instituted, and adherence to the ITB.

Results: 93/106 (87.74%) seizures were attended and 85/106 (80.19%) were subsequently assessed with the
ITB. Oxygen was administered and bed rails raised in all seven focal to bilateral tonic clonic seizures. The first
five ITB parameters were successfully completed in over 60% of seizures: responsiveness 98.82% (84/85); aura
description 91.76% (78/85); orientation 82.35% (70/85); verbal/visual commands 75.29% (64/85); object
naming 65.88% (56/85). Subsequent parameters were completed in less than 50% of seizures: reading/writing
43.53% (37/85), counting 44.71% (38/85); verbal memory 56.47% (48/85); visual memory 11.76% (10/85),
motor power 29.41% (25/85). 35 lateralising or localising signs were captured and 7/35 (20.00%) were elicited
using the ITB.

Conclusion: Seizure recognition and safety management were performed well. Half of ITB parameters were
tested in > 60% of seizures, and 1 in 5 lateralising or localising signs were identified using the ITB. This confirms
ictal assessment is feasible in an inpatient VT unit and can make an important contribution to epilepsy surgery
evaluation.

What is the best SEEG biomarker for predicting surgical outcome ?
J Makhalova®?3, T Madec?, S Medina Villalon'?, A Jegou?, S Lagarde®?, R Carron®*, D Scavarda®®, C Bénar?, F

Bartolomeil? *APHM, Timone Hospital, Epileptology and Cerebral Rhythmology, Marseille, France, 2Aix
Marseille Univ, INSERM, INS, Inst Neurosci Syst, Marseille, France, 3Aix Marseille Univ, CNRS, CRMBM,
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Marseille, France, “APHM, Timone Hospital, Functional and Stereotactic Neurosurgery, Marseille, France,
SAPHM, Timone Hospital, Pediatric Neurosurgery, Marseille, France

Purpose: Stereoelectroencephalography (SEEG) is the reference method in presurgical exploration of drug-
resistant focal epilepsy. Prognosticating surgery on an individual level is difficult due to the great variability in
clinical assessment. Quantification of the epileptogenic network thus becomes crucial to guide surgical
decision. We compared the performances of ictal (Epileptogenicity Index, El, Connectivity El, cEl), interictal
(spikes, HFO) and combined (spikes x El, spikes x cEl, spikes x HFO) SEEG biomarkers in predicting surgical
outcome and searched for prognostic factors based on SEEG-signal quantification.

Method: 53 patients with drug-resistant focal epilepsy who underwent SEEG and surgery were included. We
compared the regions identified as epileptogenic by different SEEG biomarkers (EZ,) against the visual analysis
(EZc) using precision-recall. EZ threshold for each marker was defined using F0.5 vs EZc in seizure-free patients.
Correlation between the EZc or EZq resection rates and surgical prognosis as well as between the EZ extent
and clinical variables were analyzed.

Results: Spikes x El and the El showed the best precision against EZ. (0.74; 0.70), followed by Spikes x cEl and
the cEl, whereas Spikes, HFO and Spikes x HFO showed lower precision. Recall was highest for the cEl and
combined biomarkers (0.46-0.41). The EZ resection rates were greater in seizure-free than in not seizure-free
patients for the EZq defined by ictal biomarkers. The same trend but not significant was observed for the EZc
and the combined markers but not for the interictal markers. The number of epileptogenic regions quantified
by different biomarkers or visually defined did not correlate with the duration of epilepsy, nor with the surgical
prognosis. The EZq was more extended in MRI-negative than in lesional cases.

Conclusion: Combining ictal and interictal epileptogenicity markers improves EZ detection accuracy. Surgical
prognosis correlated to the resection rates for the EZ defined by ictal markers but not to the EZ extent.

Mosaic variants detectable in blood extend the clinico-genetic spectrum of GLI3-related
hypothalamic hamartoma

MS Hildebrand?, TE Green?, MF Bennett?, KM Klein3, F Rosenow?, | Immisch?, JF Kerrigan®, L Vadlamudi®, JL
Freeman’, AS Harvey’, DG Goldstein®, EL Heinzen®, IE Scheffer!, M Bahlo?, SF Berkovic! !Epilepsy Research
Centre, Department of Medicine, The University of Melbourne, Austin Health, Heidelberg, Australia,
2Population Health and Immunity Division, The Walter and Eliza Hall Institute of Medical Research, Parkville,
Australia, 3Departments of Clinical Neurosciences, Medical Genetics and Community Health Sciences,
Hotchkiss Brain Institute & Alberta Children's Hospital Research Institute, Cumming School of Medicine,
University of Calgary, Calgary, Canada, *Epilepsy Center Frankfurt Rhine-Main and Department of Neurology,
Goethe University and University Hospital Frankfurt, Frankfurt, Germany, >Division of Pediatric Neurology,
Barrow Neurological Institute, Phoenix Children's Hospital, Phoenix, United States, ®Department of Neurology,
Royal Brisbane and Women's Hospital, Brisbane, Australia, ’Department of Neurology, The Royal Children’s
Hospital, Parkville, Australia, 8Institute for Genomic Medicine, Columbia University, New York, United States,
9Eshelman School of Pharmacy, Division of Pharmacotherapy and Experimental Therapeutics, and Department
of Genetics, University of North Carolina, Chapel Hill, United States

Purpose: Hypothalamic hamartoma (HH) is a benign lesion of the hypothalamus associated with syndromic
and isolated clinical presentations. Pathogenic variants in GLI3 are the most frequently identified genetic cause
for both syndromic and isolated HH. The most well recognised, Pallister-Hall syndrome (PHS), is a rare
developmental condition characterized by HH and mesoaxial polydactyly. Most individuals with PHS have
germline variants in GLI3 but a minority of individuals remain unresolved on routine clinical genetic testing.
Individuals with non-syndromic HH typically present with a severe epileptic encephalopathy, and have also
been found to have GLI3 variants however in these cases the variants all arose post-zygotically, are somatic
mosaic, and restricted to HH tissue. The clinical and genetic aetiology of PHS and non-syndromic HH have
rendered these two GL/3-related disorders separate clinical entities.

Method: High depth exome sequencing and droplet digital PCR were employed to detect mosaicism of sonic
hedgehog pathway or cilia genes in unsolved patients with PHS or non-syndromic HH.

Results: Genetic analysis revealed 3/26 (~11%) individuals with HH were mosaic for pathogenic GL/3 nonsense
or frameshift variants in blood. The first to be reported with mosaic GL/3 in blood, one of these individuals had
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a clinical diagnosis of PHS, and two had non-syndromic HH, demonstrating the existence of a clinico-molecular
spectrum between these two entities.

Conclusion: Our findings extend the spectrum of GLI3 variants associated with HH and expand the genetic
mechanisms underlying these two HH-related disorders. Increasing the diagnostic yield of PHS and non-
syndromic HH has significant clinical and genetic counselling implications for individuals with HH. More
broadly, our findings support the pursuit of causative mosaic variants that may be unrecognised in peripheral
tissues of unsolved individuals with other Mendelian neurological disorders.

Blockchain and artificial intelligence-enabled stratified trial system (BESTS) - A patient driven
platform that leverages health data to accelerate clinical trial recruitment for epilepsy precision
therapies

L Brady?, K Power?, Z McCrea?, M White!, W Northey?, G Coyne?, M Meagher?, D Murphy?, E Gilbert?!, O Teltsh?,
MT Greally!, N Delanty?, CP Doherty'*, S Grealis®, N Ryan®, S Skeffington®, T Robinson®, V Malladi®, K
Marshall’, O Rigby?, GL Cavalleri® 'Royal College of Surgeons in Ireland, FutureNeuro Research Centre, Dublin,
Ireland, 2Akkure Genomics, Dublin, Ireland, 3Beaumont Hospital, Dublin, Ireland, #St James's Hospital, Dublin,
Ireland, >Royal College of Surgeons in Ireland, BESTS PPI Steering Group, FutureNeuro Research Centre, Dublin,
Ireland, ®Microsoft Genomics, Dallas, United States, ’Microsoft Ireland, Dublin, Ireland, 8Royal College of
Surgeons in Ireland, FutureNeuro Research Centre and School of Pharmacy and Biomedical Sciences, Dublin,
Ireland

Purpose: Precision medicine in epilepsy aims to provide individual treatment strategies for patients, often on
the basis of an identified underlying monogenic cause. With accelerating genomic discovery, the number of
potential targets that might enable a precision approach is rising. Clinical trials, an essential step in therapeutic
development, need to become more personalised and stratified. However, recruitment continues to be a
barrier for trial sponsors, clinical research teams and patients. This challenge can be met by connecting
patients to trials via their clinical and genomic data. Here we present BESTS - a cloud-based platform
developed for collaborative use by patients, healthcare providers (HCPs) and clinical research organisations. It
allows patients to be matched to trials while retaining complete control and ownership of their data.

Method: User-centred design encompassing requirements engineering and prototyping was applied. Twenty-
five participants representing HCPs and patients engaged in delphi interviews and ethnographic fieldwork to
inform value proposition and user-requirements. Requirements were translated into mock-up designs to
optimise platform layout. A clinical dataset, aligning with ILAE classification, was identified for trial-matching
and includes epilepsy type, syndrome, seizures, aetiologies, current and prior ASMs and comorbidities. A
bioinformatics pipeline that facilitates automatic re-analysis of sequences was built and deployed. Dynamic
consent, enabled by blockchain technology, was developed to allow patients decide what data they would like
to share.

Results: BESTS value propositions for patients includes greater control around their data, personalised trial-
matching, contributing to research that benefits the wider population and access to genetic sequencing. Value
propositions for HCPs includes identification of patients for trials and the potential to demonstrate suitability
as a trial site.

Conclusion: Embedding user perspectives in the development of BESTS enables its real-world application.
Fears around Al and Blockchain can be offset through transparency and informed consent. Accelerating trial
recruitment will facilitate a faster introduction of treatments into care-pathways.

Seizures in neurodegeneration with brain iron accumulation in a South Indian cohort

D Kalikavil Puthanveedu?, A Cherian! !Sree Chitra Tirunal Institute for Medical Sciences and Technology,
Neurology, Thiruvananthapuram, India

Purpose: To investigate the frequency of seizures in Neurodegeneration with brain iron accumulation (NBIA)
disorders in a South Indian cohort and to determine associated features.
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Method: 25 patients from a single center in South India, with extra pyramidal features, spasticity, seizures and
neuropsychiatric abnormalities in varying combinations with MRI evidence of iron deposition were included.
Ancillary investigations including serum ceruloplasmin, ferritin, blood sugar, smear for acanthocytes, fundus
examination, neuropsychological assessment, electroencephalogram, and nerve conduction study were done
according to the clinical presentation. Clinical exome /target gene sequencing for NBIA was done.

Results: 17/25 patients were males with age of onset ranging from 2-63 years (23.94+17.71). 9 were
consanguineous born and 6 had a positive family history. Seizure was the first symptom in 4 patients (one had
status epilepticus).Over the course total 9 (36%) patients had seizures. Other manifestations included dystonia
(21), parkinsonism (10), ataxia(4), myoclonus (2), chorea (1), hand stereotypies (1). Oculomotor abnormalities
(the most common associated feature) included slow saccades (16), oculomotor apraxia (2) and eyelid opening
apraxia (1). Neuropsychiatric symptoms (8), pyramidal signs (4), optic disc pallor (3), and retinal pigmentary
degeneration (1) were also noted. All had iron deposition in globus pallidus, detected on susceptibility
weighted images (SWI) with additional SN (9), red nucleus (9) or combined RN, DN and striatum (3). Of the
9/25 NBIA patients (36%) with seizures mutations were detected in PLA2G6 (4), PANK2 (2), WDR45 (1) and
CoSY (1). 1 tested negative on NBIA targeted gene sequencing. 6 had generalized, 2 had focal seizures while 1
presented with status epilepticus. EEG showed generalized or central discharges.

Conclusion: PLA2G6 associated neurodegeneration (PLAN) was the most common NBIA which presented with
seizures followed by BPAN, PKAN and CoPAN. Associated eye movement abnormalities and dystonia help in
NBIA identification when patients present with epilepsy.

Exploring the genetic landscape of diphtheria, tetanus and pertussis vaccination-associated
seizures or subsequent epilepsies

S Negi?, JK Sahu?, P Bhatia?, A Kaur!, P Malhil, G Singh?, A Aroral, N Sankhyan?, PS Kharbanda? Post Graduate
Institute of Medical Education & Research, Chandigarh, India

Purpose: Diphtheria, Tetanus, and whole-cell Pertussis (DTwP) vaccination-associated seizures form the
commonest type of serious adverse event following immunization in India and are an important reason for
vaccine hesitancy. Our study explored the genetic explanation of DTwP vaccination-associated seizures or
subsequent epilepsies.

Method: Between March 2017 and March 2019, we screened 67 children with DTwP vaccination-associated
seizures or subsequent epilepsies, and of those, we studied 54 without prior seizures or neurodevelopmental
deficits. Our study design was cross-sectional with a 1-year follow-up. We performed clinical exome
sequencing focused on 157 epilepsy-associated genes and MLPA of the SCN1A gene. We applied the Vineland
Social Maturity Scale for neurodevelopmental assessment at follow-up.

Results: Of 54 children enrolled and underwent genetic testing (median age 37.5 months), diagnosis at
enrolment: epilepsy 29, febrile seizure 21, and febrile seizure-plus 4), we found 33 pathogenic variants of 12
genes. Of 33 variants, 13 (39%) were novel. Most pathogenic variants were found in SCN1A gene (n = 21/33;
64%), SCN8A in 2 children, and 10 children had one variant in CDKL5, DEPDC5, GNAO1, KCNA2, KCNT1, KCNQ2,
NPRL3, PCDH19, RHOBTB2, and SLC2A1. Five or more seizures (odds ratio [OR] = 5.3, confidence interval [CI]:
1.6-18.4, p = 0.006), drug-resistant epilepsy (OR = 9.8, 95% Cl: 2.6—-30.7, p = 0.001) and neurodevelopmental
impairment (social quotient < 70) (OR = 5.6, 95% Cl: 1.65-17.6, p = 0.006) were significant predictors of genetic
diagnosis.

Conclusion: Our study provides proof-of-concept for genetic aetiology in children with DTwP vaccination-
associated seizures or subsequent epilepsies and has important implications for vaccination policies in
developing countries.

Funding: International Pediatric Association Foundation and Indian Council of Medical Research, New Delhi,
India.

Encore abstract: Paper published: Exploring the genetic landscape of diphtheria, tetanus and pertussis

vaccination-associated seizures or subsequent epilepsies. The Lancet Regional Health-Southeast Asia. 2023 Jan
1;8:100094. DOI: https://doi.org/10.1016/j.lansea.2022.100094
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Development of an outcome prediction model for patients with monogenic epilepsy

A De Dominicis*?, M Trivisano!, M Mercier?, A Micalizzi?, C Calabrese!, LM Piscitello?, G Carfi Pavia?, F
Vigevano?, A Novelli?, N Specchio! 'Bambino Gesu Children's Hospital, Scientific Institute for Research and
Health Care, Clinical and Experimental Neurology Unit, Department of Neuroscience and Rehabilitation
Medicine, Rome, Italy, 2Bambino Gesu Children's Hospital, Scientific Institute for Research and Health Care,
Translational Cytogenomics Research Unit, Rome, Italy

Purpose: Genetic and phenotypic heterogeneity are crucial issues for epilepsies with a genetic aetiology. The
aim of this study is to verify the reliability of a Machine Learning (ML) approach in predicting the prognosis in
patients with genetic epilepsy to improve genetic counselling and clinical management.

Method: We collected data from 253 patients with monogenic epilepsies. The following features were
collected: age at onset, type of seizures, developmental delay, neuropsychiatric disorders, movement
disorders, family history. Categories of outcomes were identified, based on clinical features at follow-up. A
Chi2 statistical test and several Artificial Neural Networks (ANNs) were implemented.

Results: A statistically significant correlation was found between outcome and age at seizure onset,
developmental delay, behavioural disturbances, family history, and movement disorders at disease onset.
Considering all features, the ANNs provided a mean level of accuracy of 78.9% in predicting the outcome that
increased to 86.2% using only the statistically significant features.

Conclusion: We demonstrated the reliability of a ML approach in predicting outcome starting from clinical
features at epilepsy onset. A future integration with other parameters (i.e. EEG features, specific genotypes)
and a validation of the model in other paediatric cohort will be fundamental to increase the applicability of
predictive model in clinical practice.

Risk-conferring HLA variants in an epilepsy cohort: benefits of multifaceted use of whole genome
sequencing in clinical practice

A Vakrinou®?, R Bellampalli*?, Ml Gulcebi?, GE Research Consortium®#, S Balestrini'?*, SM Sisodiya’? 1UCL
Queen Square Institute of Neurology, Department of Clinical and Experimental Epilepsy, London, United
Kingdom, 2Chalfont Centre for Epilepsy, Gerrard Cross, United Kingdom, 3Genomics England, London, United
Kingdom, *William Harvey Research Institute, Queen Mary University of London, London, United Kingdom,
>Meyer Children Hospital, Neurology Unit and Neurogenetics Laboratories, Florence, Italy

Purpose: Whole genome sequencing is increasingly used in healthcare, particularly for diagnostics. However,
its clinically multifaceted potential for individually-customised diagnostic and therapeutic care remains largely
unexploited. We utilised existing whole genome sequencing data to screen for pharmacogenomic risk factors
related to antiseizure medication-induced cutaneous adverse drug reactions (cADRs), such as HLA-B*15:02,
HLA-A*31:01 variants.

Method: Genotyping results, generated from the Genomics England UK 100,000 Genomes Project primarily for
identification of disease-causing variants, were used to additionally screen for relevant HLA variants and other
pharmacogenomic variants. Medical records were retrospectively reviewed for clinical and cADR phenotypes
for HLA variant carriers. Descriptive statistics and the chi square test were used to analyse
phenotype/genotype data for HLA carriers and compare frequencies of additional pharmacogenomic variants
between HLA carriers with and without cADRs, respectively.

Results: 1043 people with epilepsy were included. Four HLA-B*15:02 and 86 HLA-A*31:01 carriers were
identified. One out of the four identified HLA-B*15:02 carriers had suffered antiseizure medication-induced
CADRs; the point prevalence of cADRs was 16.9% for HLA-A*31:01 carriers of European origin (n=46) and
14.5% for HLA-A*31:01 carriers irrespective of ethnicity (n=83).

130



Conclusion: Comprehensive utilisation of genetic data spreads beyond the search for causal variants alone and
can be extended to additional clinical benefits such as identifying pharmacogenomic biomarkers which can
guide pharmacotherapy for genetically-susceptible individuals.

Novel genotype-phenotype correlations in GABRB1-related disorders

C Millevert?3, C Marini*, UBS Hedrich®, TV Wuttke>®, H Lerche®, S Weckhuysen%37 1VIB Center for Molecular
Neurology, University of Antwerp, Applied & Translational Neurogenomics Group, Antwerp, Belgium,
2University Hospital of Antwerp, Neurology, Antwerp, Belgium, 3University of Antwerp, uNeuro Research
Centre of Excellence, Antwerp, Belgium, *G. Salesi Pediatric Hospital; United Hospitals of Ancona, Child
Neurology and Psychiatric Unit, Ancona, Italy, *Hertie Institute for Clinical Brain Research, University of
Tibingen, Department of Neurology and Epileptology, Tiibingen, Germany, 8University of Tiibingen,
Department of Neurosurgery, Tiibingen, Germany, “University of Antwerp, Translational Neurosciences -
Faculty of Medicine and Health Science, Antwerp, Belgium

Purpose: Pathogenic variants in genes encoding GABAxreceptor subunits are associated with a spectrum of
epilepsy syndromes. Here, we assessed phenotypes and functional properties associated with GABRB1
variants.

Method: Individuals carrying a GABRB1 variant were recruited through an international collaboration. Clinical
information was collected using a standardized sheet. Functional studies on the mutant GABRB1 subunits were
performed by two-electrode voltage-clamp recording from Xenopus oocytes using the Roboocyte2®.

Results: Eleven persons carrying ten different (likely) pathogenic GABRB1 variants were included, ten of which
occurred de novo. Ten had epilepsy. Age at seizure onset ranged from 15 days to 10 years (median: 3.5
months). Seven had a developmental and epileptic encephalopathy (5 EIDEE, 1 EIMFS, 1 IESS), 1 GEFS+, and 2
Epilepsy with Myoclonic Atonic seizures. One had ID without epilepsy. Ketogenic diet led to >90% seizure
reduction in two (1 GEFS+, 1 EMA) of four patients. All severely affected patients carried variants located in the
pore domain.

Functional characterization showed GABRB1 variants have loss-of-function (LoF, 2/10) or gain-of-function
(GoF, 4/10) effects (analysis ongoing for remaining four). GoF invariably leads to syndromes associated with ID,
while LoF can lead to both severe and milder phenotypes. Age at seizure onset does not distinguish between
LOF and GOF (median LoF/GoF: 2/3.5 months). Profound ID is seen with both LoF and GoF, while mild/no ID
seems to be associated with LoF. Dysmorphic features and progressive cortical atrophy were only noted in
patients with GoF variants.

Conclusion: GABRB1 pathogenic variants lead to various syndromes with or without epilepsy and/or ID. In line
with other GABR genes, GoF variants lead to severe phenotypes, tend to cluster in the pore domain, and are
possibly associated with EIMFS, dysmorphism and progressive cortical atrophy. LoF variants lead to mild and
severe phenotypes, are possibly associated with generalized epilepsy, and are distributed among the gene.

Joint analysis of multiple trio genomic datasets for the discovery of novel dominant epilepsy genes

H Ghani'?3, S Byrne®**®, M White!, P Widdess-Walsh®, E McGovern'®, M Doyle'®, P Moloney’, D Costello®, B
Sweeney®, M O’ Regan®, D Webb®, M Greally»*°, GE Research Consortium?®°, N Delanty*®, C Doherty*1+12 K
Benson'3, G L. Cavalleri?3 1RCSI, School of Pharmacy and Bimolecular Sciences, Dublin, Ireland, 2SFI, Centre
for Research Training in Genomics Data Science, Dublin, Ireland, 3SFI, FutureNeuro Research Centre, Dublin,
Ireland, “RCSI, Dept of Paediatrics, Dublin, Ireland, CHI, Dept of Paediatrics Neurology, Dublin, Ireland,
5Beaumont Hospital, Dept of Neurology, Dublin, Ireland, ’Mater Misericordiae Hospital, Dublin Neurological
institute, Dublin, Ireland, 8CUH & UCC, Dept of Neurology, Cork, Ireland, °CHI, Dept of Clinical Genetics, Dublin,
Ireland, °® Genomics England, London, United Kingdom, 1St. James's Hospital, Dept of Neurology, Dublin,
Ireland, *TCD, Dublin, Ireland

Purpose: The epileptic encephalopathies (EEs) and epilepsy with 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. However, despite state-of-the-art
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testing, a significant proportion of people with epilepsy with ID and EE 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 trios datasets using whole-exome and genome
sequencing technology (WES/WGS).

Method: 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), Undiagnosed Diseases Network (9 trios,1 quad), CSER (21
trios, 1 quad) and the UK 100,000 Genomes Project (269 trios). GATK4.2.0 pipeline was 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 806 trios and 2 quads were included in the final analysis. We identified 23 genes with a
significant excess of DNVs and observed them in more than one unrelated patient, of which 19 were
established monogenic causes of epilepsies. Among the potentially novel genes, the predicted damaging
MASTA4 variants are observed in three unrelated patients. All MAST4 patients had epilepsy and a similar
developmental phenotype.

Conclusion: 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.

Biallelic and monoallelic ACTL6B variants lead to a wide spectrum of developmental and/or
epileptic encephalopathy with autistic features and movement disorders

E Calil, C Rocca?, M Suri2, A Moreno De Luca?, S Efthymiou?, D Lafontaine?, H Houlden?, P Striano®, R
Maroofian!, ACTL6B Study Group University College London, London, United Kingdom, 2Nottingham
University Hospitals NHS, Nottingham, United Kingdom, 3Genomic Medicine Institute, Danville, United States,
4Université libre de Bruxelles, Bruxelles, Belgium, >IRCCS Gaslini, Genova, Italy

Purpose: Biallelic pathogenic variants in ACTL6B, encoding for a subunit of the nBAF complex, have been
associated with a severe early infantile epileptic encephalopathy. Additionally, de novo missense mutations at
specific loci have been linked to a different neurodevelopmental disorder characterized by intellectual
disability and severe speech and ambulation deficits. Although the function of the protein/complex in neuronal
development has been well characterized, particularly since the identification of ACTL6B as a disease gene,
there is still no comprehensive study describing the phenotypic spectrum associated with ACTL6B variants and
the epileptic features associated with the disorder.

Method: The affected individuals were identified through data sharing with collaborators and screening
databases of several diagnostic and research genetic laboratories worldwide. Detailed clinical data and family
history were collected. Where available, electroencephalogram (EEG) recordings, clinical photos and brain MRI
scans were reviewed and analysed systematically by a group of epileptologists, dysmorphologists and
neuroradiologists.

Results: Here, we outline the characteristics and phenotypic spectrum of ACTL6B-related disorder in 70
patients from 60 unrelated families, including patients from literature. Biallelic variants are associated with a
developmental epileptic encephalopathy, characterised by severe to profound global developmental delay,
usually with lack of achievement of any key milestones, absent speech, intellectual disability, and seizures. Age
of onset for seizure was usually within the first year of life, and seizure onset and type were variable. No
specific EEG pattern was noticed. Dystonia and movement disorders were also reported. Autistic features were
present in few patients. The dominant disorder is usually characterised by global developmental delay and
intellectual disability, autistic features, absent speech, but it's not associated with an epileptic phenotype.
Conclusion: We performed a comprehensive analysis of the phenotypic spectrum and epileptic features
associated with ACTL6B variants. We carried out a differential diagnosis between ACTL6B-related recessive and
dominant disorder and within other BAFopathies.
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WWOX developmental and epileptic encephalopathy (WWOX-DEE): understanding the
epileptology and the mortality risk

M Trivisano?, KL Oliver?*#, SA Mandelstam>®’, A de Dominicis?, D Francis®, TE Green?, AM Muir®, A
Chowdhary®, C Hertzberg?®, K Goldhahn'?, J Pinner!2, M Cardamone?’?, KA Myers®3, G Lesca'®, M Bahlo®, MS
Hildebrand?, HC Mefford®, AM KaindI*>, N Specchio?, IE Scheffer®>57, R] Leventer®® 1Bambino Gesu Children's
Hospital, IRCCS, Clinical and Experimental Neurology Unit, Department of Neuroscience and Rehabilitation
Medicine, Rome, Italy, 2Epilepsy Research Centre, Department of Medicine, University of Melbourne, Austin
Health, Heidelberg, Victoria, Australia, 3Population Health and Immunity Division, the Walter and Eliza Hall
Institute of Medical Research, Parkville, Australia, “Department of Medical Biology, the University of
Melbourne, Melbourne, Australia, >Department of Paediatrics, University of Melbourne, Melbourne,
Melbourne, Australia, ®Murdoch Children's Research Institute, Melbourne, Australia, “Florey Institute of
Neuroscience and Mental Health, Melbourne, Australia, 8Victorian Clinical Genetics Services, Murdoch
Children's Research Institute, Royal Children's Hospital, Melbourne, Australia, °Department of Pediatrics,
University of Washington, Seattle, United States, 1°Zentrum fiir Sozialpadiatrie und Neuropéadiatrie (DBZ),
Vivantes Hospital Neukoelln, Berlin, Germany, !Department of Pediatrics and Neuropediatrics, DRK Klinikum
Westend, Berlin, Germany, 12Sydney Children's Hospital, Randwick, Australia, *Division of Child Neurology,
Department of Pediatrics, McGill University, Montreal, Canada, 1*Department of Medical Genetics, Lyon
University Hospital, Université Claude Bernard Lyon 1, Member of the ERN EpiCARE, Lyon, France, *Center for
Chronically Sick Children (SPZ), Charité-Universitdtsmedizin Berlin, Berlin, Germany

Purpose: WWOX is an autosomal recessive cause of early infantile developmental and epileptic
encephalopathy (WWOX-DEE), also known as WOREE (WWOX-related epileptic encephalopathy). We analysed
the epileptology and imaging features of WWOX-DEE, and investigated genotype-phenotype correlations,
particularly with regard to survival.

Method: We studied thirteen patients from twelve families with WWOX-DEE. Information regarding seizure
semiology, comorbidities, facial dysmorphisms and disease outcome were collected. EEG and brain MRI data
were analysed. Pathogenic WWOX variants from our cohort and the literature were coded as either loss-of-
function (LoF) or missense allowing individuals to be classified into one of three genetic groups: 1) LoF/LoF, 2)
LoF/missense, 3) missense/missense. Differences in survival outcome were estimated using the Kaplan-Meier
method.

Results: All patients experienced multiple seizure types (median onset 5 weeks, range: 1 day — 10 months); the
most frequent being focal (85%), epileptic spasms (85%) and tonic seizures (69%). Ictal EEG recordings in 6/13
patients showed tonic (n=3), myoclonic (n=2), epileptic spasms (n=2), focal (n=1) and migrating (n=1) seizures.
Interictal EEGs demonstrated slow background activity with multifocal discharges, predominantly over frontal
or temporo-occipital regions. Brain MRlIs revealed severe frontotemporal, hippocampal, and optic atrophy,
thin corpus callosum, and white matter signal abnormalities. Pathogenic variants were located throughout
WWOX and comprised both missense and LoF changes including five copy number variants (4 deletions; 1
duplication). Survival analyses showed that patients with two LoF variants are at higher mortality risk (p-value
= 0.0024, log-rank test).

Conclusion: WWOX-DEE causes an early-infantile developmental and epileptic encephalopathy syndrome. The
most common seizure types in are focal seizures and epileptic spasms. Mortality risk is associated with gene
dosage; patients with two LoF WWOX pathogenic variants have significantly lower survival probability
compared to those carrying at least one missense pathogenic variant.

Prognostic value of pathogenic variants in Lafora disease: systematic review and meta-analysis of
patient-level data

F Pondrellit, L Muccioli!, R Minardi?, C Zenesini?, L Vignatelli?, L Licchetta?, B Mostacci?, P Tinuper??!, MS
Gentry3, CW Vander Kooi3, F Bisulli*! *University of Bologna, DIBINEM Dipartimento di Scienze Biomediche e
Neuromotorie, Bologna, Italy, 2IRCCS Istituto delle Scienze Neurologiche di Bologna, Bologna, Italy, 3University
of Florida, Department of Biochemistry and Molecular Biology, Gainesville, United States

Purpose: Lafora disease (LD) is a fatal form of progressive myoclonic epilepsy caused by biallelic pathogenetic
variants in the EPM2A or NHLRC1 genes. To date, the rate of the disease progression does not seem to be
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related to the type of mutated gene. We present a systematic review and meta-analysis of all the pathogenic
variants reported in the literature in order to identify genotype-phenotype correlations.

Method: We collected all cases described in the literature reporting data on both disease history and
pathogenic variants. The latter were classified into missense (MS) and protein-truncating (PT). Three genotype
classes were then defined according to the combination of the variants: MS/MS, MS/PT and PT/PT. Time to
event analysis was performed to evaluate survival and loss of autonomy.

Results: A total of 250 cases described in 70 articles were included. The mutated gene was NHLRC1 in 57% and
EPM2A in 43% of cases. A total of 114 pathogenic variants (67 in EPM2A; 47 in NHLRC1) were identified. The
percentage of compound heterozygous was similar in EPM2A and NHLRC1 cases. The NHLRC1 genotype PT/PT
was associated with shorter survival and a higher probability of loss of autonomy.

Conclusion: The study demonstrates the existence of prognostic genetic factors in LD, namely the genotype
defined according to the functional impact of the pathogenic variants. Even if the reasons why NHLRC1
genotype PT/PT is associated to a worse prognosis remain to be clarified, it could be speculated that malin has
a pivotal role in LD pathogenesis.

GABRA1-related disorders: from genetic to functional pathways

E Musto?, V Liao?, K Johannesen?, C Fenger?, D Lederer?, K Kothur?, K Fisk®, B Bennetts®, P Vrielynck®, D Delaby®,
B Celeumans’, S Weckhuysen?®, P Sparber®, A Bouman'?, S Ardern-Holmes®, C Troedson!?, D Battaglia?, H
Goel®3, T Feyma?*, S Bakhtiari'®, L Tjoa'®, M Boxill'’, N Demina®, O Shchagina®, E Dadali®, M Kruer?®, G
Cantalupo®®, | Contaldo??, T Polster?®, B Isidor?’, S Bova?!, W Fazeli??, L Wouters®, M Miranda?*, F Darra®®, E
Pede®?, D Le Duc®, R Jamra®, S Kiiry®, J Proietti’®, N McSweeney?®, E Brokamp?’, P Andrews?, M Chebib?, R
Meller?, P Ahring®, E Gardella® 'Danish Epilepsy Centre, Department of Epilepsy Genetics and Personalized
Medicine, Dianalund, Denmark, 2Sydney Pharmacy School, Faculty of Medicine and Health, The University of
Sydney, Brain and Mind Centre, Sydney, Australia, 3IPG, Centre for Human Genetics, Gosselies, Belgium, *The
Children’s Hospital at Westmead, The University of Sydney, Kids Neuroscience Centre, Sydney, Australia, The
Children’s Hospital at Westmead, Sydney Genome Diagnostics, Western Sydney Genetics Program, Sydney,
Austria, 8Catholic University of Louvain, William Lennox Neurological Hospital, Reference Center for Refractory
Epilepsy, Ottignies, Belgium, ’Antwerp University Hospital, University of Antwerp, Department of Pediatric
Neurology, Antwerp, Belgium, 8University of Antwerp, Applied & Translational Neurogenomics Group, VIB-
Department of Molecular Genetics, Antwerp, Belgium, °Research Centre for Medical Genetics Moskvorechie 1,
Moscow, Russian Federation, 1°Erasmus MC, University Medical Center Rotterdam, Department of Clinical
Genetics, Rotterdam, Netherlands, 1'The Children's Hospital at Westmead, T.Y. Nelson Department of
Neurology and Neurosurgery, Westmead, Australia, ?Fondazione Policlinico A. Gemelli, Catholic University of
Sacred Heart, Department of Life sciences and Public health, Rome, Italy, 1*Hunter Genetics, Newcastle,
Australia, Gillette Children's Specialty Healthcare, University, St. Paul, MN, United States, 1*Phoenix
Children’s Hospital, Pediatric Movement Disorders Program, Division of Pediatric Neurology, Barrow
Neurological Institute, Phoenix, Arizona, United States, *Townsville University Hospital, Queensland, Australia,
17yiborg Regional Hospital, Department of Pediatrics, Viborg, Denmark, ¥Azienda Ospedaliero-Universitaria
Integrata Verona, UOC Neuropsichiatria Infantile, Dipartimento Materno-Infantile, Verona, Italy, °Bielefeld
University Medical School, Department of Epileptology (Krankenhaus Mara), Bielefeld, Germany, 2°CHU
Nantes, Service de Génétique Médicale, Nantes, France, 2V. Buzzi Children’s Hospital, Pediatric Neurology
Unit, Milan, Italy, 2Children's Hospital, University of Bonn, Department of Neuropediatrics, Bonn, Germany,
23Ziekenhuis Oost-Limburg, Department of Paediatrics, Genk, Belgium, **Pediatric Neurology Herlev Hospital,
Copenhagen University Hospital, Department of Pediatrics, Herlev, Denmark, ZUniversity of Leipzig Faculty of
Medicine, Department of Human Genetics, Leipzig, Sachsen, Germany, %Irish Centre for Fetal and Neonatal
Translational Research (INFANT), Cork, Ireland, ¥’Vanderbilt University Medical Center, Department of
Pediatrics, Nashville, TN, United States, 2Sydney Children's Hospital, Department of Neurology, Randwick,
Australia, 2°Sydney Pharmacy School, Faculty of Medicine and Health, The University of Sydney, Brain and
Mind Centre, Sydney, New South Wales, Australia

Purpose: Variants in GABRA1 have been associated with a broad epilepsy spectrum, ranging from genetic
generalized epilepsies to developmental and epileptic encephalopathies. However, our understanding of what
determines the phenotype severity and best treatment options remains inadequate. We therefore aimed to
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analyse the electro-clinical features and the functional effects of GABRA1-variants to establish genotype-
phenotype correlations.

Method: Genetic and electro-clinical data of 27 individuals (22 unrelated and 2 families) harbouring 20
different GABRA1 variants were collected and accompanied with functional analysis of 19 variants.

Results: Individuals in this cohort could be assigned into different clinical subgroups based on the functional
effect of their variant and its structural position within the GABRA1 subunit. A homogenous phenotype with
mild cognitive impairment and infantile-onset epilepsy (focal seizures, fever sensitivity and EEG posterior
epileptiform discharges) was described for variants in the extra-cellular domain and the small transmembrane
loops. These variants displayed loss-of-function (LoF) effects and the patients generally had a favourable
outcome. A more severe phenotype was associated with variants in the pore-forming transmembrane helices.
These variants displayed either gain-of-function (GoF) or LoF effects. GoF-variants were associated with severe
early-onset neurodevelopmental disorders, including early infantile developmental and epileptic
encephalopathy.

Conclusion: Our data expand the genetic and phenotypic spectrum of GABRA1-epilepsies and permit to
delineate specific sub-phenotypes for LoF and GoF variants. Generally, variants in the transmembrane helices
cause more severe phenotypes, in particular GoF variants. These findings establish the basis for a better
understanding of the patho-mechanism and precision medicine approach in GABRAI-related disorders.

Clinical spectrum and genotype-phenotype correlations of GABRB2-related encephalopathies

N Azarinejad Mohammadi'?, V W.Y. Liao?, N L. Absalom?#, K M. Johannesen>®, D Strgbaek’, M-Y Yael®, K
Ranguin®, M Gérard®, A Rossil%, C Patel'?, J Klepper?3, P Bonanni'4, S Minghetti'®, M Trivisano'®, N Specchio?®,
D AmorY’, S Auvin®1%, M Chebib3, A A. Jensen?, P K. Ahring?, R S. Mgller*? 'Danish Epilepsy Center,
Department of Epilepsy Genetics and Personalized Medicine, Dianalund, Denmark, 2University of Southern
Denmark, Department of Regional Health Research, Odense, Denmark, 3The University of Sydney, Sydney,
Australia, *Western Sydney University, Sydney, Australia, >University Hospital of Copenhagen, Copenhagen,
Denmark, ®Rigshospitalet, Copenhagen, Denmark, ’Saniona A/S, Ballerup, Denmark, 8Wolfson Medical Center,
Holon, Israel, °CHU Céte de Nacre, Genetic Department, Caen, France, 1°Pediatric clinic, University of Pavia,
Pavia, Italy, 1!Danish Epilepsy Center, Dianalund, Denmark, 1?Genetic Health Queensland, Royal Brisbane &
Women’s Hospital, Brisbane, Australia, 3*Children's Hospital Aschaffenburg-Alzenau, Aschaffenburg, Germany,
14IRCCS E. Medea Scientific Institute, Epilepsy Unit, Treviso, Italy, 1>Children's Hospital A. Meyer, Florence, Italy,
18Bambino Gesl Children's Hospital, Rare and Complex Epilepsy Unit, Rome, Italy, *Murdoch Children’s
Research Institute, Melbourne, Australia, 2Université de Paris, Child Neurology & Epilepsy, Paris, France,
%Robert-Debré Hospital, Center for rare epilepsies - Pediatric Neurology, Paris, France, 2°University of
Copenhagen, Faculty of Health and Medical Sciences, Department of Drug Design and Pharmacology,
Copenhagen, Denmark

Purpose: Pathogenic variants in GABRB2, encoding the 32 subunit of the GABA4 receptors, have been
associated with a spectrum of conditions raging from treatable epilepsy to devastating developmental and
epileptic encephalopathies. Traditionally, these variants have been presumed to cause loss-of-function
receptors leading to reduction of neural GABAergic activity, however, a single functional outcome for all
variants is not consistent with the broad clinical observations. We therefore aimed to delineate the phenotypic
spectrum and search for genotype-phenotype correlations in a cohort of patients with GABRB2 variants.
Method: We recruited 35 patients with presumed pathogenic variants in GABRBZ2. Functional characterization
of 26 missense GABRB2 variants was performed using electrophysiology. Two functional parameters, GABA
sensitivity and maximum GABA-evoked current amplitudes, were investigated.

Results: We show that pathogenic variants in GABRBZ2 segregate into three distinct categories functionally:
gain of function (GOF), loss of function (LOF) and gain/loss of function (GOF/LOF) receptors. Patients with GOF
variants (n=18 patients) present with early infantile developmental and epileptic encephalopathies (median
age-of-onset: 2.5 months), global developmental delay, severe to profound intellectually disability and severe
movement disorders (choreoatheosis, dystonia, dyskinesia), as well as increased risk of early mortality.
Patients with LOF variants (n=11 patients) present with generalized or combined generalized and focal epilepsy
(median age-of-onset: 7.5 months), developmental delay, mild to severe intellectual disability and psychiatric
and behavioral features including ADHD and autistic features. The third group of patients with GOF/LOF
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receptors (n=6 patients) present with later seizure onset (median age-of-onset: 24 months), global
developmental delay, moderate to severe intellectual disability and severe movement disorders.
Conclusion: We demonstrate that GABRB2 variants can lead to GOF, LOF as well as GOF/LOF a1l2g2 GABAx
receptors and that the associated phenotypes are strongly linked to the functional outcome. Patients
harboring GOF and GOF/LOF variants present more severe phenotypes than patients harboring LOF variants.

De novo variants in the RNA polymerase gene POLR3B cause a developmental and epileptic
encephalopathy with myoclonic seizures - detailed phenotyping of ten cases

J Symonds?, K Elliott?, S MacLeod?, C Mignot?, A Isapof®, B Keren?, K Park®, M Saenz’, K Brown’, S Joss®, M
Callaghan®, | Cutcutache!®, M Armstrong?!, M Page!?, H Ashrafian!?, J Knight?, S Zuberil, N Wolf®3, G Yoon*, G
Bernard®®, M Marble®®, ] Reesel’, M Osmond*®, D Dyment!®, C Smith-Hicks?°, J Cohen?! 'University of Glasgow,
School of Heath and Wellbeing, Glasgow, United Kingdom, 2University of Oxford, Wellcome Centre for Human
Genetics, Oxford, United Kingdom, 3Royal Hospital for Children, Paediatric Neurology, Glasgow, United
Kingdom, “Sorbonne Université, Département de Génétique, Paris, United Kingdom, >Sorbonne Université,
Service de Neuropédiatrie, Paris, United Kingdom, 8University of Colorado, Pediatric Neurology, Aurora, United
Kingdom, “University of Colorado, Pediatric Genetics, Aurora, United Kingdom, 8West of Scotland Regional
Genetics, Clinical Genetics, Glasgow, United Kingdom, ®University Hospital Wishaw, Paediatrics, Wishaw,
United Kingdom, 1°UCB Pharma, Translational Bioinformatics, Slough, United Kingdom, !UCB Pharma,
Translational Medicine, Brussels, Belgium, 2University of Oxford, Department of Experimental Therapeutics,
Oxford, United Kingdom, *Emma Children’s Hospital, Department of Child Neurology, Amsterdam,
Netherlands, *The Hospital for Sick Children, Division of Clinical and Metabolic Genetics, Department of
Paediatrics, Toronto, Canada, ®McGill University, Departments of Neurology and Neurosurgery, Pediatrics and
Human Genetics, Montreal, Canada, *®*University of New Mexico, Pediatrics, Albuquerque, United States,
7University of New Mexico, Pediatric Neurology, Albuquerque, United States, 8Children’s Hospital of Eastern
Ontario, Clinical Genetics, Ottawa, Canada, °Children’s Hospital of Eastern Ontario, Pediatric Neurology,
Ottawa, Canada, 2°Johns Hopkins University School of Medicine, Division of Neurogenetics, Department of
Neurology, Baltimore, United Kingdom, 21Johns Hopkins University School of Medicine, Clinical Genetics,
Baltimore, United Kingdom

Purpose: POLR3B encodes the second largest subunit of ribosomal polymerase Ill, which is essential for
transcription of small non-coding RNAs. Biallelic POLR3B are associated with an inherited hypomyelinating
leukodystrophy. Recently, de novo heterozygous variants in POLR3B were reported in six individuals with
ataxia, spasticity and demyelinating peripheral neuropathy. Three of these individuals had epileptic seizures.
The aim of this paper is to precisely define the epilepsy phenotype and developmental trajectory associated
with de novo heterozygous POLR3B variants.

Method: We used online gene matching tools to identify nine patients with de novo POLR3B variants. We
systematically collected genotype and phenotype data. To test a hypothesis that POLR3B gain-of-function may
be associated with epilepsy, we did whole transcriptome analysis for POLR3B gene expression in a separate
cohort of seven children with SMC1A-Developmental and Epileptic Encephalopathy.

Results: All ten patients had novel PORL3B variants. Patients all presented with generalised myoclonic, atonic,
or tonic seizures between the ages of six months and four years. Eight patients had myoclonic seizures as part
of their phenotype. Electroencephalograms demonstrated generalised spike-wave and polyspike-wave
discharges but no evidence of photosensitivity.

Seizures were intractable in all cases. Ketogenic diet, sodium valproate, rufinamide, prednisolone and anterior
callosotomy were effective in individual patients. Additional features were: global developmental delay (9/10);
ataxia/incoordination (9/10); microcephaly (3/10); and peripheral neuropathy (2/10).

POLR3B had levels of expression that were >20 times greater in patients with SMC1A-DEE, compared with
asymptomatic age-matched controls.

Conclusion: POLR3B is a novel genetic Developmental and Epileptic Encephalopathy (DEE). POLR3B-DEE
presents as a generalised epilepsy with myoclonic and/or atonic seizures in the majority of patients. An ataxic
or uncoordinated gait is a common feature. Investigating whether POLR3B upregulation is a common
epileptogenic pathway is a potential avenue for further research, and could pave the way to novel therapeutic
approaches.
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Electroclinical phenotype and possible genotype-phenotype correlations in Pallister Killian
syndrome: preliminary data

E Riccil, G Ferrera?, S Tagliani?, V Cagnazzo®, A Rocca®, | Pettenuzzo®, A Fetta3, G Sperti3, V Di Pisa?, L Soliani3, G
Cocchi®, T Pippucci®, | Vigand?!, A Vignolil, MP Canevini, DM Cordelli® *University of Milan, Milan, Italy,
2University of Ferrara, Ferrara, Italy, 3University of Bologna, Bologna, Italy

Purpose: Pallister Killian syndrome (PKS), due to a mosaic tetrasomy of chromosome 12p, is characterized by
intellectual disability, congenital anomalies, facial dysmorphisms, and epilepsy (40-60%). The existence of a
critical region (12p13.31) where the genes responsible for the phenotype would be located has recently been
postulated. The aim is to describe the electroclinical phenotype in PKS and to evaluate possible genotype-
phenotype correlations; to date, literature data are few and inconsistent.

Method: Multicenter observational cohort study. Collection and analysis of clinical, electroencephalographic,
neuroradiological and genetic data (with additional Nanopore sequencing when possible) in PKS patients.
Results: We collect data from 38 patients (29 prolonged EEG video monitorings, 16 standard
polysomnographies). Epilepsy is seen in 26/38. For the first time, three different age-dependent electroclinical
phenotypes were identified: early-onset reflex myoclonic seizures (14 pts) with subsequent good outcome;
school-age onset hyperkinetic motor hypnic seizures (5 pts); early onset epileptic encephalopathy with
epileptic spasms and/or tonic seizures (10 pts).

Conclusion: We detected three different, rarely co-occuring, well-defined electroclinical phenotypes.
Etiologically, the most severe phenotype appears to be associated with bilateral polymicrogyria. Differently, no
cortical structural anomalies were identified in the other epileptic phenotypes, thus steering towards a clear
genetic nature of epilepsy in these patients. Over time, 350 genes with an altered expression have been
identified in PKS patients, located both internally and externally to the critical region. We are currently
evaluating possible genotype-phenotypes correlations in PKS patients by assessing epilepsy-related genes
among those inside the critical region and those with an altered expression in PKS, both inside and outside the
critical region (e.g. GRIN2B, NECAP1). Indeed, data obtained by Nanopore sequencing seem to confirm
possible alterations outside of the critical region; similarly, recent literature has hypothesized the existence of
regulatory genes located outside the critical region, which might be capable of impairing physiological DNA
transcription.

Shifting the paradigm of genetic diagnosis: an international multi-centre pilot study of rapid
genome sequencing in neonatal and infantile epilepsy

A McTaguel?, A D'Gama3, V Chau*®, S Mulhern®, E Scotchman’, N Chandler’, B Paternoster’, S Nesbitt’, G
Rose’, B Sheidly3, C Marshall®, L Chitty”®, IE Scheffer!®!112 JH Cross!®?, G Costain'*?°, A Poduri®!¢'7, K
Howell'®1920 |PCHiP Consortium UCL Great Ormond Street Institute of Child Health, Developmental
Neurosciences, London, United Kingdom, 2Great Ormond Street Hospital, Department of Neurology, London,
United Kingdom, 3Boston Childrens Hospital, Epilepsy Genetics Program, Division of Epilepsy and
Neurophysiology, Department of Neurology, Boston, United States, “Sick Kids Hospital for Children, Division of
Neurology, Toronto, Canada, *University of Toronto, Pediatrics, Toronto, Canada, °The Royal Children's
Hospital, Genetics, Melbourne, Australia, ’Great Ormond Street Hospital, North Thames Genomic Laboratory
Hub, London, United Kingdom, 8The Hospital for Sick Children and University of Toronto, Department of
Pediatric Laboratory Medicine, Toronto, Canada, °UCL Great Ormond Street Institute of Child Health, Genomic
Medicine, London, United Kingdom, °University of Melbourne, Epilepsy Research Centre, Department of
Medicine and Paediatrics, Melbourne, Australia, !Florey Institute, Melbourne, Australia, 1?University of
Melbourne, Paediatrics, Melbourne, Australia, 3UCL Great Ormond Street Institute of Child Health, Clinical
Neurosciences, London, United Kingdom, 4SickKids Research Institute, Program in Genetics & Genome Biology
or Child Health Evaluative Sciences, Toronto, Canada, **The Hospital for Sick Children and University of
Toronto, Division of Paediatric Medicine, Department of Paediatrics, Toronto, Canada, ®Boston Children's
Hospital and Harvard Medical School, Department of Neurology, Boston, United States, 1’Boston Children's
Hospital and Harvard Medical School, Division of Epilepsy and Clinical Neurophysiology and Epilepsy Genetics
Program, Boston, United States, 8University of Melbourne, Murdoch Children’s Research Institute (MCRI),
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Melbourne, Australia, 1*The Royal Children's Hospital, Neurology Department, Melbourne, Australia,
yniversity of Melbourne, Department of Paediatrics, Melbourne, Australia

Purpose: Childhood epilepsy has highest incidence in the first year of life. A significant proportion have a
genetic diagnosis with potential impacts for management including choice of anti-seizure medication. In this
prospective, international multi-centre study, we aimed to demonstrate feasibility and determine the
diagnostic yield and clinical utility of rapid trio genome sequencing (GS) for management and outcomes in
infants with epilepsy.

Method: Gene-STEPS is the first study of the International Precision Child Health Partnership (IPCHiP), a
consortium of four pediatric centres. We recruited infants (<age 12 months) with new-onset epilepsy (within 6
weeks of presentation). Clinical data were collected, and rapid trio GS was performed in clinically-accredited
laboratories at each site.

Results: 100 infants had rapid GS performed with a median turnaround time of 21 days (IQR 15-23). Rapid GS
made an aetiologic diagnosis in 43/100 infants (43%). Aetiologies were heterogeneous, and included diagnoses
missed by standard-of-care testing. Diagnostic yield varied by age of seizure onset and electroclinical
syndrome. Genetic diagnosis informed prognosis in 37/43 cases (86%), and influenced treatment in 24/43
cases (56%). Overall, 42/43 (98%) of the genetic diagnoses made by rapid GS had clinical utility for the infants
and/or their families. Clinical utility was also seen for negative or secondary findings in 23%.

Conclusion: Gene-STEPS is the first study of rapid trio GS in an epilepsy cohort. We show feasibility of rapid
turnaround for participants recruited from intensive care, non-intensive care inpatient, and outpatient settings
across multiple healthcare systems. We demonstrate high diagnostic yield and clinical impact in infants with
epilepsy. This study supports the implementation of rapid GS for infants with new-onset epilepsy. Ongoing
research will examine the impact of early genetic diagnosis on developmental and epilepsy outcomes, and on
the family’s experience.

Genetic testing in children with pharmacoresistant genetic epilepsy in two EpiCARE centres over a
two-year period

K Krejan', AK Zgajnar?, E Ipavic!, N Bizjak', Z Rener Primec’, D Osredkar?, M Roga¢?, M Kukuruzovié?, |
Separovi¢®, M Malenica®, M Perkovi¢ Benedik! *Paediatric Clinic, University Medical Centre Ljubljana,
Department of Child, Adolescent and Developmental Neurology, Ljubljana, Slovenia, 2Clinical Institute of
Genomic Medicine, University Medical Centre Ljubljana, Ljubljana, Slovenia, 3Paediatric Clinic, University
Hospital Centre "Sestre Milosrdnice", Department of Child Neurology and Epileptology, Zagreb, Croatia

Purpose: Drug-resistant (pharmacoresistant) epilepsies occur in approximately 30-40% of epilepsy cases. With
the development of genetics, more genetic aetiologies of pharmacoresistant epilepsies are coming to
attention. The aim of this retrospective observational study was to assess the genetic aetiology of
pharmacoresistant epilepsy in paediatric patients in two EpiCARE centres in Slovenia and Croatia.

Method: All patients with pharmacoresistant epilepsy treated in two EpiCARE centres in 2020 and 2021 were
identified from electronic health record systems using epilepsy-related ICD-10 codes. Patients who underwent
genetic testing were selected to create a joined cohort and data from their medical records was collected.
Results: Of 450 patients with pharmacoresistant epilepsy, we enrolled 249 (55%) patients who underwent
genetic testing. Our cohort consisted of 108 (43%) males and 141 (57%) females, with a mean age of 11.7 (SD
5.9) years. Cytogenetic analysis was performed in 30 patients (12%), Sanger analysis of specific genes, next-
generation sequencing (NGS) epilepsy panels or whole exome sequencing (WES) in 92 patients (37%), and both
genetic analyses in 125 patients (51%). Cytogenetic analysis detected pathogenic alterations in 28 cases (11%)
and variants of unknown significance (VUS) were found in 5 cases (2%). With Sanger analysis, NGS epilepsy
panels or WES we found pathogenic variants in 78 patients (31%) and VUS in 61 cases (25%). Pathogenic
variants in the SCN1A (n=20), TSC2 (n=7), MECP2 (n=5), and CDKL5 (n=3) genes were found most frequently.
Conclusion: Genetic aetiology was confirmed in 42% of cases in our cohort, but only 55% of paediatric patients
with pharmacoresistant epilepsy were tested. Given the development and increasing availability of genetic
testing, we recommend that genetic testing be used early in the diagnostic process in patients with
pharmacoresistant epilepsy, as the aetiologic cause can be found in a high proportion of patients and the
potential of precision medicine can be exploited.
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Role of genetic variation with SCN1A gene and its relation with oxidative stress in drug resistant
epilepsy

S Gupta?l, PK Dabla?, A Viswas? 'GB Pant Institute of PostGraduate Medical Education & Research, Neurology,
Delhi, India, 2GB Pant Institute of PostGraduate Medical Education & Research, Biochemistry, Delhi, India

Purpose: Limited studies are available to identify the functional significance of single nucleotide
polymorphisms (SNPs) in sodium channel gene (SCN1A) in drug resistant epilepsy (DRE). Higher oxidative stress
is a common feature of various forms of drug resistant epilepsies, that results in increase in the serum HMGB1
levels which leads to neuroinflammation further. The current study was designed to investigate the role of SNP
(rs10167228A*/T) in SCN1A gene in DRE patients to evaluate any association with increased serum HMGB1
levels.

Method: This cross-sectional study was conducted in a tertiary care hospital in Northern India. A total of 100
diagnosed Idiopathic Generalized Epilepsy patients were divided in two groups as 50 drug resistant (Group-A)
and 50 drug responsive (Group-B) as per ILAE guidelines to estimate the serum HMGB1 levels and to perform
the SNP study (rs10167228A*/T). The SNP analysis was performed using the polymerase chain reaction-
restriction fragment length polymorphism (PCR-RFLP) technique. Serum HMGB1 level was estimated using
CLIA based immunoassay technique.

Results: The mean age in the Group-A and Group-B were 27.30 + 7.0 years and 22.74 + 7.3 years respectively.
Higher risk association was found with both AT and AA genotypes with odds ratio of 2.84 and 2.27 respectively
(p values, 0.07and 0.08 respectively). The median serum HMGB1 levels difference was found to be highly
significant (p<0.001) between Group-A (11.29ng/ml), and Group-B (6.02ng/ml). In ROC analysis, Cut-off value
of serum HMGB1 level was 7.99ng/ml.

Conclusion: The findings support the strong association of SCN1A gene polymorphism (rs10167228A*/T) and
raised oxidative stress which may be predictive for the development of DRE in such patients.

Revisiting genetic diagnoses in adults with childhood-onset encephalitis and post-vaccination
encephalopathy

Q Zulfigar Alit, L Kehelwathugoda?, F Qaiser!, P Marques?, A Bayat>*®, DM Andrade®? 'University Health
Network, Toronto Western Hospital, Adult Genetic Epilepsy Program, Neurology, Toronto, Canada, *Toronto
Western Hospital, University Health Network, Adult Genetic Epilepsy (AGE) Program, Krembil Neurosciences
Institute, Toronto, Canada, 3University of Copenhagen, Department of Drug Design and Pharmacology,
Copenhagen, Denmark, “Danish Epilepsy Centre, Department for genetics and personalized medicine,
Dianalund, Denmark, >University of Southern Denmark, Institute for Regional Health Services, Odense,
Denmark, 8University of Toronto, Division of Neurology, Department of Medicine, Toronto, Canada

Purpose: Despite recent advances in diagnosis, the etiology of 30-60% of suspected cases of infectious
encephalitis remain unclear. This number is even larger in adults who had encephalitis in childhood and were
investigated 20 or more years ago. In this study, we retrospectively explored possible genetic explanations for
adults with epilepsy who had a childhood diagnoses of infectious encephalitis and post-vaccination
encephalopathy

Method: A database search was carried out to identify adult patients with a childhood diagnosis of infectious
encephalitis, meningitis or post-vaccine encephalopathy at the Toronto Western Hospital’s Adult Genetic
Epilepsy (AGE) Clinic. Clinical history was reviewed and only patients with symptoms suggestive of those
diagnoses but no microorganism growth on their CSF were included.

Results: -68 patients were identified but 44 of them were excluded due to incomplete/missing data, a
confirmed or suspected case of Rasmussen’s encephalitis /autoimmune encephalitis, or other causes of
acquired epilepsy.

-58% (14/24) of our cohort, who were initially diagnosed with infectious encephalitis, were later found to have
a genetic diagnosis of developmental and epileptic encephalopathy (DEE) in adulthood. This included
pathogenic variants impacting genes such as SCN1A, SPATA5, YWHAG, DEPDC5 and KCNA1. We also found a
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tandem repeat expansion that fell into the reported disease-causing range in DIP2B gene.

-57% had a diagnosis of DS, 29% had monogenic DEE, 7% had EHLMRS, and the remaining 7% were diagnosed
with Jacobsen Syndrome

-67% (16/24) had medically refractory epilepsy with intellectual disability and 21% (5/24) had a formal
diagnosis of autism spectrum disorder

Conclusion: Our study shows the importance of re-evaluation of childhood diagnosis. Comorbidities such as
intellectual disability, autism spectrum disorder, and other complex phenotypic clues should alert the adult
neurologists to reinvestigate and explore a possible genetic diagnosis.

Pulvinar restriction diffusion: an MRI sign suggestive of status epilepticus

P Tabaee Damavandi?, P Bosque Varela?, L Machegger?, T Priiwasser?, A Ollerer?, J Steinbacher?, J Pfaff?, E
Trinka?, G Kuchukhidze? *University of Milano — Bicocca, Department of Neurology, Fondazione IRCCS San
Gerardo, School of Medicine and Surgery and Milan Center for Neuroscience, Monza, Italy, 2Christian Doppler
University Hospital, Paracelsus Medical University of Salzburg, Department of Neurology, Salzburg, Austria,
3Christian Doppler University Hospital, Paracelsus Medical University of Salzburg, Department of
Neuroradiology, Salzburg, Austria

Purpose: The pulvinar is the largest nucleus of the thalamus and, with its widespread connections with the
cortex, it may play a crucial role in the generation or propagation of seizures.

Diffusion restriction of pulvinar occurs in rare conditions such as Creutzfeldt-Jakob Disease (CJD) or occlusion
of Percheron artery. However, it may represent a peri-ictal MRI abnormality of ictal or early post-ictal period in
patients with status epilepticus (SE). In this study, we aimed to determine the specificity of this sign in patients
with SE.

Method: Patients admitted to the Christian Doppler Klinik, Paracelsus Medical University, Salzburg, Austria
between February 2019 and August 2022 and underwent a brain 3T MRI within first 48 hours after the onset of
SE, were prospectively recruited. The control group comprehended patients with other neurological diseases
who underwent brain 3T MRI during the same time. No patients with CID or thalamic stroke due to occlusion
of Percheron artery were imaged during the aforementioned period of time. Patients with postanoxic SE or
previous history of seizures/epilepsy/SE were excluded.

Results: We included 246 patients with SE, of whom only 9 had diffusion restriction of pulvinar. In 2 patients a
hippocampus was also affected and in one, an internal capsule. Arterial Spin Labeling showed concomitant
hyperperfusion of a neocortex in most patients. In the control group of 1008 patients, 150 had at least one
diffusion-restricted lesion. No patients in the control group had involvement of a pulvinar. Specificity of
restricted diffusion of pulvinar in this cohort was 100% (95% Cl 99.63% to 100.00%) with a limitation that no
patients with CJD were part of the cohort.

Conclusion: Restricted diffusion of pulvinar, especially in a combination with a neocortical hyperperfusion,
may represent a useful tool for diagnosing SE on MRI in patients with an equivocal electroencephalogram.

Reduced total number of enlarged perivascular spaces in post-traumatic epilepsy patients with
unilateral lesions. Results from a pilot study

G Hlauschek¥?%3, Ml Lossius®?, AJ Hicks*, CC Rowe>?, JL Ponsford?, L Vivash®”:¢, P Kwan378, TJ O'brien®”%, SR
Schultz®7%10 M Law*!!, G Spitz*!2 IDivision of Clinical Neuroscience, National Centre for Epilepsy, Oslo
University Hospital, Oslo, Norway, The University of Oslo, Oslo, Norway, 3Department of Neurosciences,
Central Clinical School, Monash University, Melbourne, Australia, “Monash-Epworth Rehabilitation Research
Centre, Turner Institute for Brain and Mental Health, School of Psychological Sciences, Monash University,
Clayton, Australia, >Department of Molecular Imaging and Therapy, Austin Health, Heidelberg, Australia,
SFlorey Department of Neuroscience and Mental Health, University of Melbourne, Parkville, Australia,
"Department of Neurology, The Alfred, Melbourne, Australia, 8Departments of Medicine and Neurology, The
University of Melbourne, Royal Melbourne Hospital, Parkville, Australia, °Department of Medicine, Royal

140



Melbourne Hospital, The University of Melbourne, Parkville, Australia, °Health Sciences, Vancouver Island
University, Nainamo, Canada, !Department of Radiology, The Alfred, Melbourne, Australia, 2 Department of
Neuroscience, Central Clinical School, Faculty of Medicine, Nursing and Health Sciences, Monash University,
Melbourne, Australia

Purpose: Posttraumatic epilepsy (PTE) accounts for 20% of all structural epilepsies. MRl may play a role in risk
prediction. The glymphatic system and asymmetry of enlarged perivascular spaces (ePVS) is thought to play a
role in predicting the risk of PTE. We investigate ePVS to distinguish TBI-patients with PTE from TBI-patients
who did not develop epilepsy by using an automated ePVS segmentation method.

Method: The study is a retrospective observational follow up study of patients with TBI. Inclusion criteria
were: >10 years post-injury, > 40 years at study session, >16 years at time of injury, moderate to severe injury.
MRIs were taken between 10- and 33-years post injury. The multimodal autoidentification of perivascular
spaces algorithm was applied to the cohort’s T1-weighted images to segment ePVS. Lesion volume was
evaluated using FSL. The total number of ePVS and an asymmetry index (Al) were calculated and divided by
white matter volume (WMV).

Results: 92 controls (female=28) had TBI without epilepsy and 7 cases (female=2) had developed PTE after a
mean time of 7 years (range 0-22 years). All 7 cases had MRI lesions (unilateral=4, 57%; bilateral=3, 43%) as
opposed to 40 controls (total 44%; unilateral=17, 42%,; bilateral=23, 58%). There was a significant difference
between cases (mean 1.34e*, 95% Cl 2.89¢e™, 2.38e*) and controls (mean 3.01e* 95%Cl, 2.07e*, 3.95e™) in
total number of ePVS divided by WMV in patients with unilateral lesions (p=0.024). No differences in Al, mean
age atinjury, trauma severity and lesion volume were seen between groups.

Conclusion: In this pilot study, PTE cases with unilateral lesions had fewer ePVS compared to TBI controls who
have not developed epilepsy. Further studies with larger sample sizes should be conducted to confirm findings
and investigate its clinical and pathophysiological significance.

Automated detection of hippocampal sclerosis from MRI in a multi-centre cohort of patients

M Ripart?, ] DeKraker?, M Eriksson?, R Piper?, J-) Mo3, T-Y Su®, | Wang?, AR Khan®, T Baldeweg?, S Adler?, K
Wagstyl® 2UCL Great Ormond Street Institute of Child Health, Developmental Neurosciences, London, United
Kingdom, 2Montreal Neurological Institute, McGill University, Montreal, Canada, 3Beijing Tiantan Hospital,
Beijing, China, *Cleveland Clinic, Cleveland, United States, >Schulich School of Medicine and Dentistry,
Department of Medical Biophysics, London, Canada, ®Wellcome Centre for Human Neuroimaging, University
College London, London, United Kingdom

Purpose: Hippocampal sclerosis (HS) is a common cause of drug-resistant focal epilepsy that can be surgically
resected. However, 20% of HS is not detected on routine visual inspection. Using a multi-centre cohort of
children and adults with HS, we calculated surface-based features in the hippocampus and used these to
characterise morphological abnormalities and train a machine-learning algorithm to automatically detect and
lateralise HS.

Method: This study was performed on 98 patients with HS from Great Ormond Street Hospital (UK), Cleveland
Clinic (USA) and Beijing Tiantan Hospital (China), 20 healthy controls and 22 disease controls (patients with
FCD). The open-source software Hippunfold was used to segment and unfold hippocampi into surface-meshes
from T1w images. Multiple surface-based features —cortical thickness, gyrification, intrinsic curvature and
T1lw image intensity —were extracted. Features were smoothed, normalized by controls and asymmetry were
computed to quantify differences between left and right hippocampi. Student’s T-tests compared the mean
asymmetry index of features in the hippocampi of HS patients to controls. Surface-based features were used
to train a Multilayer Perceptron classifier (MLP) to differentiate HS patients from controls and lateralise the
abnormality. MLP performances were tested on a withheld dataset composed of 11 controls and 22 MRI-
negative HS patients.

Results: Thickness, gyrification and intrinsic curvature features were significantly different in HS compared to
control hippocampi (p-value<0.05). Training a MLP using these features, the classifier accurately identified 91%
of the withheld controls and detected and lateralised 19 out of 22 MRI-negative HS patients (86%).
Conclusion: Analysis of asymmetry index of surface-based features in hippocampi identified that gyrification,
thickness and intrinsic curvature significantly differed in patients with HS compared to controls and patients
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with FCD. These features enabled highly accurate detection of HS in MRI-negative patients and could be used
to aid lateralisation in the presurgical evaluation of patients with suspected HS.

Decomposing heterogeneity in resting-state fMRI dynamics in newly-diagnosed focal epilepsy

C de Bezenac!, G Adan'?, N Leek!, A Marson?, S Keller! 'Department of Pharmacology and Therapeutics,
Institute of Systems, Molecular and Integrative Biology, University of Liverpool, Liverpool, United Kingdom,
2The Walton Centre NHS Foundation Trust, Liverpool, United Kingdom

Purpose: The study of patients with newly-diagnosed focal epilepsy (NDfE) is crucial for an understanding of
the disorder that can inform treatment pathways from diagnosis. However, there is considerable phenotypic
heterogeneity in NDfE cohorts, with high interindividual variation in neurocognitive profiles, seizure semiology
and in the location of epileptogenic foci in the brain. Even in more homogenous drug-resistant epilepsy patient
groups, discovery of reliable diagnostic/prognostic neural signatures has proved challenging. A possible
explanation may lie in dominant statistical approaches which assume neurobiological homogeneity in the case
population and mask patient subtypes along the disease spectrum.

Method: Here we used latent-Dirichlet-allocation (LDA), an unsupervised machine-learning approach, to
estimate relations from whole-brain temporal network features using resting-state-fMRI in 81 patients with
NDfE compared to 34 healthy controls (HC) matched for age, sex and education. Input features consisted of
the correlation of 22 minimally-redundant temporal characteristics between brain region pairs. Correlation
coefficients were translated into absolute z-scores (disease load) by comparing each participant to multiple
control group subsets.

Results: The LDA analysis identified five latent factors. We only found a significant difference between NDfE
and HC in factor2 which implicated regions associated with salience/attention-ventral and limbic brain
networks (pcorr=0.015). While factor2 was not related to variability in cognitive dysfunction, coding ability
negatively correlated (r=-0.23, p=0.027) with factor3 (associated with salience/attention-ventral network) and
logical memory was negatively correlated (r=-0.2, p=0.043) to factorl (somatomotor network). A supervised
classifier trained on all factors distinguished patients from controls with a mean accuracy test score of 73%.
Conclusion: Data-driven analysis of latent disease factors in brain network dynamics may provide a way of
dealing with phenotypic heterogeneity characteristic of NDfE cohorts. In contrast to 'one-size-fits-all' statistical
approaches where multiple interacting disease states are grouped together, accounting for intrinsic variability
could inform patient stratification and be a step towards person-centred care.

Brain networks and epilepsy development in patients with Alzheimer disease

J Kang?, YD Seo! 'Haeundae Paik Hospital, Inje University College of Medicine, Department of Neurology,
Busan, Korea, Republic of

Purpose: This study aimed to investigate the association between brain networks and epilepsy development in
patients with Alzheimer disease (AD).

Method: We enrolled patients newly diagnosed with AD at our hospital who underwent three-dimensional T1-
weighted magnetic resonance imaging at the time of AD diagnosis. We obtained the cortical, subcortical, and
thalamic nuclei structural volumes using FreeSurfer and applied graph theory to obtain the global brain
network and intrinsic thalamic network based on the structural volumes using BRAPH. We compared these
networks between AD patients with and without epilepsy development during follow-up.

Results: We enrolled 25 and 56 patients with AD with and without epilepsy development, respectively. Both
global and intrinsic thalamic networks were significantly different between the groups. In the global brain
network, local efficiency (1.340 vs. 2.401, p=0.045), mean clustering coefficient (0.314 vs. 0.491, p=0.045),
average degree (27.442 vs. 41.173, p=0.045), and assortative coefficient (-0.041 vs. -0.011, p=0.045) were
lower, whereas the characteristic path length (2.930 vs. 2.118, p=0.045) was higher in patients with AD with
epilepsy development than in those without. In the intrinsic thalamic network, the mean clustering coefficient
(0.646 vs. 0.460, p=0.048) was higher, whereas the characteristic path length (1.645 vs. 2.232, p=0.048) was
lower in patients with AD with epilepsy development than in those without.
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Conclusion: We demonstrated significant associations between brain networks (both global and intrinsic
thalamic networks) and epilepsy development in patients with AD. The present results provide evidence that
brain networks are useful biomarkers of epilepsy development in patients with AD.

Functional connectivity of sleep disorder in patients with anti-LGI1 encephalitis

Y Zhang?!, X Liu?, Y Liud, L Ai*, Q Wang®, R Lv? 1Beijing Tiantan Hospital,Capital Medical University;The Second
Hospital of Hebei Medical University, Department of Neurology, Beijing, Shijiazhuang, China, 2Beijing Tiantan
Hospital, Capital Medical University, Department of Neurology, Beijing, China, 3Beijing Tiantan Hospital, Capital
Medical University, Department of Radiology, Beijing, China, *Beijing Tiantan Hospital, Capital Medical
University, Department of Nuclear Medicine, Beijing, China, *Beijing Tiantan Hospital, Capital Medical
University; National Center for Clinical Medicine of Neurological Diseases; Beijing Institute of Brain Disorders,
Capital Medical University, Department of Neurology,Collaborative Innovation Center for Brain Disorders,
Beijing, China

Purpose: To explore whether sleep disorder is related to functional connectivity (FC) abnormalities in anti-LGI1
encephalitis.

Method: The FC strength of resting state fMRI was retrospectively compared in 12 cases of anti-LGI1
encephalitis with sleep disorder, 7 cases of anti-LGI1 encephalitis without sleep disorder, and 19 cases of
healthy control group, with bilateral nucleus accumbens and globus pallidus as seed-point. The correlation
between abnormal mean FC and sleep quality in anti-LGI1 encephalitis patients was analyzed.

Results: The FC of the shell of right nucleus accumbens, core of bilateral nucleus accumbens, lateral and
medial part of the right globus pallidus, bilateral insula and operculum in the anti-LGl1 patients with sleep
disorder were significantly reduced compared with the healthy control group and the anti-LGI1 encephalitis
without sleep disorders (P < 0.05, family-wise error corrected, with threshold-free cluster enhancement 5000
permutations). After controlling the effects of age, years of education and total intracranial volume, the
strength of FCs in most of these brain regions were negatively correlated with the Pittsburgh Sleep Quality
Index in patients with anti-LGI1 encephalitis (P < 0.05).

Conclusion: The abnormal FCs associated with sleep disorder in patients with anti-LGI1 encephalitis mainly
involve the bilateral nucleus accumbens, right globus pallidus, bilateral insula and operculum.

Multimodal imaging-based diagnostic signature for MRI-negative posterior cortex epilepsy with
multicenter validation

J Mo?, W Dong?, L Sang?, Z Zheng?, Q Guo?, X Zhou*, W Zhou®, H Wang®, X Meng®, Y Yao’, F Wang’, W Hu?, K
Zhang?, X Shao? 1Beijing Tiantan Hospital, Neurosurgery, Beijing, China, 2Beijing Tiantan Hospital, Neurology,
Beijing, China, 3Beijing Fengtai Hospital, Neurosurgery, Beijing, China, *Guangdong Sanjiu Brain Hospital,
Neurosurgery, Guangzhou, China, >Tsinghua University Yuquan Hospital, Neurosurgery, Beijing, China,
5Shenzhen University General Hospital, Neurosurgery, Shenzhen, China, “Xiamen Humanity Hospital,
Neurosurgery, Xiamen, China

Purpose: Posterior cortex epilepsy (PCE) primarily comprises of seizures originating from the occipital, parietal
and/or the posterior edge of the temporal lobe. The lack of electroclinical relationship and subtle
neuroimaging representation has rendered the diagnosis and treatment of PCE challenging in the clinical
practice. In the current study, we aimed at developing novel voxel-based image postprocessing methods for
better identification the neuroimaging abnormalities associated with PCE.

Method: We finally selected 165 patients with PCE as validated by postoperative pathology or presurgical
evaluation from 5 epilepsy centers. Image postprocessing features were calculated over a neighborhood for
each voxel in the multimodality data. The calculated maps comprised of the structural deformation,
hyperintense signal and hypometabolism. Accuracy and inter-rater agreement were employed to evaluate the
clinical value of the method.

Results: Five raters from 3 different centers were blinded to detect the various neuroimaging abnormalities in
the calculated maps from 37 patients with MRI-negative PCE. The average accuracy of correct identification
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was 55.7% (range from 43.2% to 62.2%) and correct lateralization was 74.1% (range from 64.9% to 81.1%). The
Cronbach’s alpha was 0.766 for the correct identification and 0.683 for the correct lateralization with similar
results of interclass correlation coefficient, thus indicating reliable agreement between the raters.

Conclusion: The image postprocessing method developed in this study can potentially improve the visual
detection of MRI-negative PCE, a challenging disease phenotype in epilepsy. The technique can lead to
increase in the number of patients with PCE who could benefit from the surgery.

Semi-automatic interictal electric source localization based on LTM EEG: a prospective study

L Spinelli!, AG Baroumand?3, S Vulliemoz?!, S Momjian?, G Strobbe?, P Von Mierlo?3, M Seeck?® *University
Hospital of Geneva, Neurology, Geneva, Switzerland, 2Ghent University, Medical Image and Signal Processing,
Ghent, Belgium, 3EPILOG., NV, Ghent, Belgium, *University Hospital of Geneva, Neurosurgery, Geneva,
Switzerland

Purpose: Electric source imaging (ESI) of interictal epileptiform discharges (IEDs) reached a significant yield in
numerous studies. But still its implementation is labor- and cost intensive for most clinical units. Semi-
automatic ESI analysis (SAEA) has been proposed as alternative and previously shown its benefit. Spike cluster
have been retrieved by computer. Spike averaging and source localization is computed for each cluster. Results
are reviewed by an expert neurophysiologist, to determine their relevance for the individual case. Here we
examine SAEA yield in a prospective study.

Method: Between 2017 and 2022, 122 patients underwent SAEA. Inclusion criteria for the current study were:
unifocal epilepsy disorder, epilepsy surgery with curative purpose, post-operative follow-up for at least 2
years. All matched inclusion criteria patients (N=40) had continuous video-EEG monitoring with 37 scalp
electrodes.

Results: Mean duration of analyzed EEG was 4.3 days (+/- 3.1 days), containing a mean of 12’749 detected IEDs
(+/- 22'324). For the entire group, SAEA has as a sensitivity of 74.3%, aspecificity of 80% and an accuracy of
75% for localizing the epileptogenic. Those results lead to an OR of 11.5 to become seizure-free if the source
was included in the resection volume (p< 0.05). In patients with extratemporal lobe epilepsy our results
indicated an accuracy of 68%. (OR 11.7). For MRI-negative patients (N=13) and patients requiring intracranial
EEG (N=20), we found a similarly high accuracy of 84.6% (OR 19) and 75% (OR 15.9), respectively.

Conclusion: In this prospective study, SAEA of long-term video-EEG, spanning several days, we found excellent
localizing information and a high yield, even in difficult patient groups (MRI negative and implanted patients).
EMU presurgical evaluation should include ESI and SAEA for all patients.

Peripheral and central nervous system biomarkers of inflammation in non-epileptic (functional)
seizures: assessment with magnetic resonance spectroscopy

JP Szaflarski?, HH Yazdi?, R Nenert!, AA Sharma?, C Mueller! 'University of Alabama at Birmingham, Neurology,
Birmingham, United States

Purpose: The purpose of this study was to assess the relationship between systemic inflammation, brain
temperature, and brain metabolite abnormalities in functional seizures (FS).

Method: 23 FS patients and 25 psychiatric controls (PCs) underwent whole-brain Magnetic Resonance
Spectroscopy and provided blood. Voxelwise choline (CHO), myo-inositol (MINO), and brain temperature were
guantified with MIDAS (Maudsley et al. NMR Biomed 2006;19:492-503). Multiple linear regressions were
conducted with the following serum biomarkers as covariates of interest: tumor necrosis factor receptor 1
(TNF-R1), TNF-related apoptosis-inducing ligand (TRAIL), interleukin (IL)-6, TNF-a, intercellular adhesion
molecule (ICAM)-1, and monocyte chemoattractant protein (MCP)-1.

Results: In FS, higher TNF-a was related to higher temperature in the left lateral occipital cortex and fusiform
gyrus, whereas in PCs, this relationship was negative. Conversely, higher MCP-1 was related to lower
temperature in FS in a cluster including the precentral gyrus, postcentral gyrus, superior lateral occipital
cortex, and the forceps minor and genu of the corpus callosum, and to higher temperature in PCs. Higher MCP-
1 was related to higher CHO in the bilateral superior lateral occipital cortex and occipital pole (cluster 1) and
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the right posterior superior, middle, and inferior temporal gyrus (cluster 2) in FS, and to lower CHO in PCs.
Higher TRAIL was related to higher CHO in the left middle and inferior frontal gyrus and the precentral gyrus of
FS patients, and to lower CHO in PCs. Finally, higher TRAIL was also related to higher MINO in the cerebellum
in FS, and to lower MINO in PCs.

Conclusion: We report two key findings. First, the relationship between serum inflammatory markers and
MRS-derived markers related to neuroinflammation (brain temperature and metabolites) is different in FS
compared to other psychiatric conditions. Second, this study suggests the involvement of widespread cortical
and white matter regions in FS that have not been identified previously.

Imaging blood brain barrier dysfunction in drug resistance epilepsy: a multi-center feasibility study

N Cafril?, S Mirlo3, L Kamintsky?, Y Serlin®4, L Alhadeed?, | Goldberg?, M Maclean®, B Whatley®, F Beninger?®, A
Friedman®3 !Ben-Gurion University of the Negev, The Departments of Physiology & Cell Biology and Cognitive
& Brain Sciences, Beer-Sheva, Israel, 2Rabin Medical Center, Department of Neurology, Petach Tikva, Israel,
3palhousie University, Department of Medical Neuroscience, Halifax, Canada, *Nova Scotia Health Authorities
and Dalhousie University, Division of Neurology, Halifax, Canada, >Nova Scotia Health Authorities and
Dalhousie University, Division of Neurosurgery, Halifax, Canada, ®Tel Aviv University, Sackler Faculty of
Medicine, Tel Aviv, Israel

Purpose: Previous studies have linked Blood brain barrier dysfunction (BBBD) to various neurological disorders,
such as seizures and epileptogenesis. To quantify and localize BBBD, we developed dynamic contrast-enhanced
MRI (DCE-MRI) sequences and algorithms based on over 100 healthy controls. We showed that extensive
BBBD may increase the risk for stroke, severe depression and cognitive decline. In this study, we investigate
the occurrence, localization. and clinical correlates of BBBD in patients with drug resistance epilepsy (DRE).
Method: Patients (n=45) with DRE recruited for pre-surgical assessment were included. To minimize BBBD
related to acute seizures, DCE-MRI was performed >48 hours after the last reported seizure. Analytic
algorithms (MatLab) were used to calculate both fast and slow BBBD in 128 brain regions, using the Tofts and
the Veksler models, respectively.

Results: Over 70% of patients with epilepsy had multiple brain regions with BBBD (>2SDV of controls), most
often localized to fronto-temporal cortical brain regions. Those with focal seizures demonstrated significantly
higher levels of BBBD compared to those with idiopathic generalized epilepsies. DCE-MRI findings of BBBD
overlap with established markers of epileptogenicity.

Conclusion: These findings suggest that BBBD is a common interictal finding in DRE patients. We show that
BBB imaging is feasible in patients with epilepsy and may be used as a diagnostic and pharmacodynamic
biomarker. Future research is underway to examine the potential link between interictal BBBD, seizure-onset
zones, seizure frequency, and epilepsy-related morbidity (e.g. cognitive performance, depression etc).

Structural MRI biomarkers of drug-responsive temporal lobe epilepsy

F Fadaie?, L Caciagli?, B Caldairou?, C Mutti!, HM Lee?, B Bernhardt?!, ME Caligiuri®, A Gambardella3, A Labate?, A
Bernasconil, N Bernasconi! *Montreal Neurological Institute and Hospital / McGill University, Montreal,
Canada, 2Department of Bioengineering, University of Pennsylvania, Philadelphia, United States, 3Institute of
Neurology, University of Magna Graecia, Catanzaro, Italy, *“Neurology Unit, Department of BIOMORF, University
of Messina, Messina, Italy

Purpose: Up to 70% of patients with temporal lobe epilepsy (TLE) are successfully treated with antiseizure
medication, while 30% are drug-resistant (TLE-RS). TLE-RS is associated with mesiotemporal sclerosis that
affects hippocampus, amygdala and entorhinal cortex. A third of patients with drug-responsive TLE (TLE-RSP)
also present with hippocampal atrophy. Patterns of structural abnormalities in other mesiotemporal areas,
neocortex, and large-scale network organization, however, remain poorly characterized. We aimed to identify
lesional and network-level characteristics of TLE-RSP and compare them to TLE-RS.

Method: We obtained 3T T1-weighted MRI in 40 TLE-RSP (27 female, mean age=35+9 years) who had been
seizure-free for at least 24 months with medication, 20 TLE-RS (14 female, 4118 years), and 42 age- and sex-
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matched healthy controls. In surface space, we computed vertex-wise columnar volumes for mesiotemporal
structures and mapped brain-wide cortical thickness according to established pipelines. To probe
mesiotemporal and neocortical circuits at a subregional level, we generated high-resolution parcellations,
computed inter-regional pairwise Pearson’s correlations, and applied graph-theoretical covariance analysis.
Patient groups were compared to controls via general linear models.

Results: Compared to controls, both TLE groups showed ipsilateral hippocampal atrophy, that was more
marked and widespread in TLE-RS (d=0.71 vs. 0.52, all prwe<0.02). TLE-RS also displayed ipsilateral amygdala
(prwe<0.02, d=0.63) and entorhinal (p<0.05) atrophy; no such changes were observed in TLE-RSP. Both TLE
groups presented with bilateral fronto-temporo-parietal cortical atrophy, more marked in TLE-RS (d=0.71 vs.
0.59, all prwe<0.001). For both mesiotemporal and neocortical networks, the clustering coefficient and path
length were higher (prpr<0.05) in TLE-RS compared to controls, indicative of network regularization. Similar
findings were obtained for TLE-RSP but were not statistically significant.

Conclusion: TLE-RSP and TLE-RS present with similar severity and distribution of brain-wide cortical thinning.
The lesser degree and extent of limbic pathology and network-level damage in TLE-RSP reflects milder
epileptogenicity.

Comparing ultra-high Field 7T to 3T MRI in a paediatric focal epilepsy cohort

K Vecchiato?, C Casella'?, AS Dokumaci®, P Bridgen®, A Egloff?, A Siddiqui®, J Jarosz®, K Colford?, R Singh’, R
Tomi-Tricot®>®, T Wilkinson3, S Malik3#, J Hajnal®, SL Giles®, A Hammers®, D Carmichael®, ] O'Muircheartaigh'
IKing's College London, Forensic & Neurodevelopmental Sciences, London, United Kingdom, 2King's College
London, Perinatal Imaging and Health, London, United Kingdom, 3King's College London, Biomedical
Engineering, London, United Kingdom, “King's College London, London Collaborative Ultrahigh Field MRI
Centre, London, United Kingdom, >Guy's and St. Thomas' NHS Foundation Trust, Radiology, London, United
Kingdom, ®King's College Hospital NHS Foundation Trust, Radiology, London, United Kingdom, ’King's College
Hospital NHS Foundation Trust, Clinical Neurophysiology, London, United Kingdom, 8Siemens Healthcare
Limited, MR Research Collaborations, Frimley, United Kingdom, °King's College London, King’s College London
& Guy’s and St Thomas’ PET Centre, London, United Kingdom

Purpose: Epileptogenic lesions seen in focal epilepsy can be subtle. High-field 7T MRI offers higher spatial
resolution, contrast, and signal-to-noise compared to conventional 1.5/3T but its use in children is unexplored.
In a cohort of 28 children with epilepsy, we compared image quality metrics (cortical thickness and gradient
entropy) between paired 3T and 7T images, and calculated the rate of new reported findings in children with
no findings on 3T (MRI-) and a previous PET scan.

Method: 44 children took part: 28 with drug-resistant focal epilepsy and 15 controls (8-17 years, median 13).
All undertook a 3T MRI epilepsy protocol scan including 3D MPRAGE, FLAIR and T2 scans (1Imm isotropic) with
retrospective motion correction and a further 7T MRI session including 3D MP2RAGE (0.65mm isotropic), 3D
FLAIR (0.8mm isotropic) and 2D T2 weighted sequences. All participants were unsedated. FDG-PET data were
available in 20/28 patients. A multidisciplinary team and 2 neuroradiologists jointly reviewed the images with
access to clinical information. On the T1-weighted images, cortical thickness was estimated with freesurfer and
gradient entropy (a measure of image sharpness) was calculated in matlab.

Results: In total, only one dataset was excluded due to motion (present at both field strengths). In all patients
with MRI findings at 3T (n=13), findings were replicated at 7T. In 5 3T MRI- patients with no localising features
on PET, no additional findings were apparent at 7T. In the 9 3T MRI- patients with findings on PET but no
findings on 3T, 5 had additional new findings. There were no additional incidental findings at 7T.
Quantitatively, cortex was thinner and images sharper at 7T.

Conclusion: The proportion of MRI- children who had new findings at 7T was similar to that seen in adult
studies (36%). However, in the absence of focal findings on PET, no additional abnormalities were detected at
7T.

Does Al help to find lesions in the brain? A quantitative comparison between humans and
machines
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L Walger?, T Bauer?, D Kiigler?, M Schmitz!, C Arendt®, T Baumgartner?, J Birkenheier?, V Borger®, C Endler®, F
Grau’, C Immanuel®, M Kélle®, P Kupczyk®, A Lakghomi’, S Mackert®, E Neuhaus?, ] Nordsiek®, A Odenthal’, K
Olaciregui Dague?, L Ostermann?, J Pukropski!, A Racz?!, K von der Ropp?, C Schmeel®, F Schrader?®, A Sitter?, A
Unruh?, M Voigt®, M Vychopen?®, P von Wedel?, R von Wrede!, U Attenberger®, T Klockgether?®, H Vatter®, A
Philipsen®, A Becker®, A Radbruch®, M Reuter?, E Hattingen3, C Elger?, R Surges?, T Riiber! *University Hospital
Bonn, Department of Epileptology, Bonn, Germany, 2DZNE, Bonn, Germany, 3Goethe University Frankfurt,
Department of Neuroradiology, Frankfurt, Germany, *University Hospital Bonn, Department of Neurology,
Bonn, Germany, *University Hospital Bonn, Department of Neurosurgery, Bonn, Germany, ®University Hospital
Bonn, Department of Radiology, Bonn, Germany, “University Hospital Bonn, Department of Neuroradiology,
Bonn, Germany, 8University Hospital Bonn, Department of Psychiatry and Psychotherapy, Bonn, Germany,
SUniversity Hospital Bonn, Department of Neuropathology, Bonn, Germany

Purpose: Focal cortical dysplasias (FCDs) are a common cause of structural epilepsy but are not visible on MRI
in approximately 30% of all cases (Hauptman & Mathern, Epilepsia 2012 Epilepsia:98-104). The hope lies in
Artificial Intelligence (Al) models to help in these cases. There is no gold standard for capturing human and
algorithm performance or evaluating algorithms' impact on clinical decision-making. We derived quantitative
measures for what it means to "find" an FCD and evaluated the performance of humans and existing
algorithms and their combination.

Method: Twenty-eight human raters had to locate an FCD and its three-dimensional extent in 146 subjects.
From the performance of experts, we derived acceptable thresholds for counting an FCD as "found". We
additionally acquired the predictions of three algorithms and compared these to rater performance. We
further defined criteria for when an algorithm could be "helpful," "unhelpful," or "distracting" and calculated
the potential benefit.

Results: The average DICE score is 0.38 for experts, 0.24 for general doctors, and 0.17 for beginners. We
calculated the thresholds for precision, recall, and DICE to be 0.14, 0.30, and 0.22. Using 0.22 as threshold for
"finding" a lesion, one algorithm outperforms experts by 11.1% on average (81.5% vs. 70.4£7.9%). one
performs similarly to general doctors (50.7% vs. 49.6110.1%) and one slightly worse than beginner raters
(30.8% vs. 32.0+2.0%).

The best performing algorithm also has a positive overall benefit for expert raters (8.917.4%). The other two
have an overall benefit of -16.1+7.5% and -36.817.8%.

Conclusion: The comparison of the performance of humans and algorithms and the quantification of the
impact in the form of a potential benefit shows existing algorithms to be already helpful, especially for hard-to-
detect lesions, and lays the foundation for deriving guidelines for the use of algorithms in clinical practice.

Distinct spatial patterns of gray and white matter compromise associated with the age of seizure
onset in temporal lobe epilepsy

A Ballerini'?, D Arienzo?, AE Vaudano'?, S Meletti'3, CR McDonald?, E Kaestner? *University of Modena and
Reggio Emilia, Department of Biomedical, Metabolic and Neural Sciences, Modena, Italy, 2University of
California, San Diego, Department of Psychiatry, San Diego, United States, 2AOU Modena, Neurology Unit, OCB
Hospital, Modena, Italy

Purpose: Temporal Lobe Epilepsy (TLE) is recognized as a network disease, involving subcortical volume loss,
cortical atrophy, and white matter disruption. Previous evidence reported that cortical atrophy and white
matter injury follow different spatial patterns in TLE. In this study, we seek to determine the biological
processes underlying cortical gray and white matter injury with respect to the age of TLE onset.

Method: Eighty-two patients and 59 healthy controls were enrolled in this study. Cortical thickness (CT),
superficial white matter (SWM), and subcortical volumes were collected. To account for the side of the seizure
focus, all right-sided TLE morphometric measures were flipped to have all the structural data ipsilateral to the
epileptic focus on the left side. We compared gray and white matter values between TLE and controls. We
performed a series of sliding windows correlation within the group between CT and SWM, a