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Epilepsy Surgery 12:00-13:30 
Sunday, 10 July 2022 Room V

584 
Tailored epilepsy surgery with high frequency oscillations versus spikes in intra-operative 
electrocorticography: results of the RCT HFO trial

M van 't Klooster1, W Zweiphenning1, N van Klink1, F Leijten1, C Ferrier1, T Gebbink1, G Huiskamp1, M van Zandvoort1, 
M van Schooneveld2, M Bourez3, S Goemans1, S Straumann1, P van Rijen1, P Gosselaar1, P van Eijsden1, W Otte1, E 
van Diessen1, K Braun1, M Zijlmans1,3, the HFO Study Group
1University Medical Center Utrecht, Dept. of Neurology and Neurosurgery, Utrecht, Netherlands, 2University Medical 
Center Utrecht - Wilhelmina’s Children Hospital, Dept. of Pediatric Psychology, Utrecht, Netherlands, 3Stichting 
Epilepsie Instellingen Nederland (SEIN), Heemstede, Hoofddorp, Netherlands

Purpose: Intra-operative electrocorticography (ioECoG) may delineate epileptogenic tissue during epilepsy surgery 
with higher specificity using high-frequency oscillations (HFOs, 80-500Hz) than using spikes. We prospectively tested 
the non-inferiority of HFOs to spikes for seizure outcome. 
Methods: This randomized controlled, single-blinded, non-inferiority trial recruited children and adults scheduled 
for ioECoG-tailored epilepsy surgery (ClinicalTrials.gov:NCT02207673). We excluded patients with occipital foci or 
chronic invasive EEG. Participants were randomly assigned (1:1) to HFOs (incl. ictiform spike patterns) or spikes, 
stratified by temporal versus extra-temporal lobe epilepsy (TLE/eTLE). The primary outcome was seizure freedom 
one year after surgery (Engel 1A-1B). We predefined a non-inferiority margin of 10% absolute risk difference. Analysis 
was by intention to treat with sub-analyses stratified for epilepsy type. We tested and adjusted for confounders 
using logistic regression. Secondary outcomes were surgical duration, resection volume, cognition, quality of life, 
neurological deficits, and serious adverse events. 
Results: Seventy-eight (39/group) patients were enrolled (Oct’14-Jan’20). Seizure freedom occurred in 26 (66.7%) 
patients in the HFO and 35 (89.7%) patients in the spike group, with an absolute risk difference of -23.5% (90% 
confidence interval: -39.1 to -7.9), for TLE; -25.5% (-45.1 to -6.0) eTLE -20.3% (-46.0 to 5.4, N=30). Uni- and 
multivariable logistic regression revealed poor pathology prognosis as confounder; the adjusted risk difference was: 
all patients -7.9% (-20.8 to 4.9), TLE -12.5% (-31.0 to 5.9), eTLE -5.8% (-7.7 to 19.5). Secondary outcomes were not 
different between the groups. We registered eight serious adverse events requiring hospitalization. 
Conclusion: The HFO trial did not demonstrate non-inferiority of HFOs to spikes in ioECoG and suggests superiority 
of spikes for all patients and the TLE subgroup. These analyses were inconclusive after correcting for poor prognosis 
as confounder, with non-inferiority of HFOs in eTLE. 
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198 
Online calculator for seizure freedom following pediatric hemispherectomy: a post hoc 
analysis of the HOPS study

E Dimentberg1, J Chen2, A Fallah3, A Weil4
1Université Laval - Faculté de Médecine, Medicine, Quebec, Canada, 2Brown University Faculty of Medicine, 
Medicine, Providence, United States, 3UCLA Mattel Children's Hospital, Neurosurgery, Los Angeles, United States, 
4Université de Montréal - CHU Saint-Justine, Neurosurgery, Montreal, Canada

Purpose: Hemispheric surgeries are one of the most effective procedures for medically intractable epilepsy in the 
pediatric population, although large variability in outcomes remains. Identifying the ideal hemispherectomy candidates 
is imperative to maximize the potential for seizure freedom. The objective of this study is to develop an online tool 
that accurately predicts and reports the probability of seizure freedom for any given patient at 1-, 2-, and 5-years 
post-hemispherectomy to provide clinicians accessible and reliable prognostic information to complement their clinical 
judgement.  
Method: Retrospective data for 1276 pediatric patients from 30 centers internationally was analyzed to determine 
predictors of seizure freedom following hemispheric surgery. Primary outcomes of interest in this study were the 
time-to-seizure recurrence and Engel Class (I-IV). A multivariate Cox proportional-hazards regression model was 
developed to predict the likelihood of seizure freedom post-hemispherectomy based off a combination of statistical 
analysis and clinical judgement. The final model from this study was developed into a free publicly accessible online 
calculator that is displayed on the (iNEST) website. 
Results: The selected variables for inclusion in the final model include the 5 original HOPS variables (age at 
seizure onset, epilepsy etiologic substrate, generalized seizure semiology, previous non-hemispheric resective 
surgery, and contralateral PET hypometabolism) and 2 additional variables (contralateral MRI lesion and ictal EEG 
findings). Significant predictors of shorter time-to-seizure recurrence include younger age of seizure onset, PET 
hypometabolism contralateral to side of surgery, contralateral MRI lesion, non-lesional MRI, and non-stroke etiologies. 
The AUC of the final model is 72.9%. 
Conclusion: Online calculators are efficient, cost-free tools that can facilitate physicians in risk-estimation, inform joint 
decision-making with families and potentially lead to better long-term seizure freedom in pediatric epilepsy patients. 
Although the HOPS data was previously validated in the first analysis, the authors encourage further research to 
prospectively validate this new tool. 

305 
Effects of anterior temporal lobe resection on cortical morphology

K Leiberg1, Y Wang1

1Newcastle University, Newcastle upon Tyne, United Kingdom

Purpose: Anterior temporal lobectomy (ATL) is a surgical procedure undertaken to treat medically refractory temporal 
lobe epilepsy (TLE). We examine and quantify the effects of this major surgical operation on cortical morphology 
measured in independent variables, both near the resection and remotely. 
Method: We studied 101 patients with TLE (55 left TLE, 46 right TLE) who underwent ATL. For each we considered 
one pre-surgical MRI and one scan within one year after surgery. We used our new method to locally compute 
average cortical thickness, exposed surface area, and total surface area, as well as the independent measures K, 
I, and S (Leiberg K et al. LNCS 2021;12907:691-700), where K measures white matter tension, I captures isometric 
scaling, and S contains the remaining information about the shape of the cortex (Wang Y. et al. NeuroImage 
2021;226:117546). We controlled for healthy ageing during scans, and used the Matlab toolbox SurfStat (Worsley K et 
al. NeuroImage 2009;47:S102) for random field theory clustering. 
Results: We found strong effects of the surgery across the cortex in all variables. Ipsilaterally, the ventrolateral 
prefrontal cortex changed in all variables but thickness. The pre and post central gyri changed in S, I, and the surface 
areas for both onset sides, and in right TLE this region also saw changes in thickness and K. In left TLE, K increased 
in the frontal pole in both hemispheres. In right TLE, all measures but thickness changed in the ipsilateral superior 
occipital gyrus, and on the contralateral hemisphere we saw increased thickness in the superior parietal lobule, 
superior occipital gyrus, occipital pole, temporal pole, and middle frontal gyrus. 
Conclusion: We found strong, widespread effects of ATL to the morphology of the remaining cortex. Specifically, we 
find evidence for a general restructuration of cortical regions structurally or functionally connected to the resected 
tissue. 
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590 
Why patients with drug resistant focal epilepsy decline further diagnostics and resections 
following presurgical assessment – a prospective study

M Steinbrenner1, T Tito2, M Holtkamp2,1

1Charité - Universitätsmedizin Berlin, Epilepsy-Center Berlin-Brandenburg, Department of Neurology, Berlin, Germany, 
2Ev. Krankenhaus Königin Elisabeth Herzberge, Epilepsy-Center Berlin-Brandenburg, Institute for Diagnostics of 
Epilepsy, Berlin, Germany

Purpose: In patients with drug-resistant focal epilepsy, epilepsy surgery is the treatment option with the best chance 
to achieve seizure freedom. Despite this, a high rate of patients declines the recommendation to undergo further 
invasive video-EEG monitoring (VEM) or resection of the seizure onset zone. 
Method: In this prospective study, we included consecutive patients with at least one scalp video-EEG monitoring 
(sca-VEM) as part of their presurgical assessment performed between 1st of January 2016 and 31st of December 
2018. Patients that declined the recommendation to undergo further VEM orresection were asked to provide individual 
reasons. 
Results: Finally, 115 patients with a total of 164 VEMs were further analyzed, 20 patients were eventually found to be 
ineligible for resection. After sca-VEM, patients received recommendation for either direct resection (n=18), of whom 5 
(28%) declined, 25 for VEM with foramen ovale (FO) electrodes, of whom 12 (48%) declined, 48 for intracranial VEM, 
of whom 17 (35%) declined, and 31 for another sca-VEM, of whom 19 (61%) declined. All patients that received a 
recommendation for resection after FO or invasive VEM (n=22) agreed to that procedure. The most frequent reasons 
to decline the physicians’ recommendation for invasive VEM and resections were general fear of brain surgery (51%), 
followed by currently reduced frequency of seizures (19%), assumed low probability of seizure freedom (15%) and 
fear of peri- or postoperative complications (15%). 
Conclusion: To our knowledge, this is the first prospective study indicating the high rate of patients’ rejections of 
further diagnostic procedures or resections of the seizure onset zone during presurgical assessment. The main reason 
for rejections, general fear of brain surgery, may be faced by early consultation of the patients on realistic benefits and 
risks of resective epilepsy surgery. 

595 
Seizure outcome prediction after pediatric epilepsy surgery: a brain machine learning 
approach

C Pepi1, M Mercier1, L de Palma1, G Pirani2, F Abatematteo2, G Carfì Pavia1, L Piscitello1, A De Benedictis3, CE 
Marras3, F Vigevano4, N Specchio1

1Bambino Gesù Children's Hospital, IRCCS, Rare and Complex Epilepsies, Department of Neurological Science, 
Rome, Italy, 2Sapienza University of Rome, Biomedical Engineering, Rome, Italy, 3Bambino Gesù Children's Hospital, 
IRCCS, Neurosurgery Unit, Department of Neurological Science, Rome, Italy, 4Bambino Gesù Children's Hospital, 
IRCCS, Neurology Unit, Department of Neurological Science, Rome, Italy

Purpose: The use of automated tools predicting outcomes of epilepsy surgery are becoming more popular. Most of 
these tools use qualitative EEG data and adult patients data. We want to create a model based on an Artificial Neural 
Network (ANN) that use complex and non linear EEG features to predict seizure outcome after epilepsy surgery in a 
pediatric cohort. 
We calculated predictive accuracy, sensitivity, and precision for each surgery outcome class (seizure free vs non-
seizure free). 
Methods: We enrolled 124 pediatric patients who underwent epilepsy surgery in our center between 2009 and 2019 
with a minimum post-surgical follow-up of 2 years. We extracted preoperative EEG periods of 5-seconds during both 
resting state period and sleep. 
Matlab software was used to design and train the network in a feed forward back-propagation. 
A combination of EEG features (Power spectrum for each EEG band, Coherence, Entropy, Hjort, Bispectrum, 
Lyapunove) extracted from each derivation (256 fs) were used to quantify our data. These features were selected by 
a regression model and only the significant one entered in the ANN model and were used to predict postoperative 
outcome in 25 patients (subtest-set). To evaluate system accuracy the predicted values were compared with actual 
outcomes. 
Results: EEG parameters predicted seizure outcome with a mean accuracy between 45% and 56%. Statistical 
analysis used to evaluate the most important predictors of outcome did not show improvement of results. 
Conclusion: Our ANN system is an interconnected data mining tool, which prospectively analyzes relationships 
between electrophysiological variables. 
The prediction accuracy of 45-56% demonstrate the feasibility of introducing quantitative EEG data in predictive tools 
based on machine learning. These results are consistent with previously published data. Probably quantitative EEG 
data should not be used alone as their power is still not sufficient to be used in clinical practice. 
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591 
Epilepsy surgery in the first six months of life: a systematic review and meta-analysis

KL Makridis1,2,3, DA Atalay1,2, U-W Thomale4, A Tietze5, CE Elger1,2,6, AM Kaindl1,2,3

1Charité – Universitätsmedizin Berlin, Department of Pediatric Neurology, Berlin, Germany, 2Charité – 
Universitätsmedizin Berlin, Center for Chronically Sick Children, Berlin, Germany, 3Charité – Universitätsmedizin 
Berlin, Institute of Cell- and Neurobiology, Berlin, Germany, 4Charité – Universitätsmedizin Berlin, Pediatric 
Neurosurgery, Berlin, Germany, 5Charité – Universitätsmedizin Berlin, Institute of Neuroradiology, Berlin, Germany, 
6Beta Neurologie - Kompetenzzentrum für Epilepsie, Bonn, Germany

Purpose: Nearly one-third of all infants with epilepsy develop drug-resistant epilepsy. Although epilepsy surgery is a 
well-established therapy across all age groups, there might be areluctance to operate on infants in the first six months 
of life due to unique surgical and anesthesiologic difficulties. 
Methods: We performed a meta-analysis and systematic review to assess the outcome and complication rate of 
epilepsy surgery in infants operated on in the first six months of life. 
Results: 158 infants underwent epilepsy surgery, most frequently a hemispherotomy rather than focal surgery. 
Overall seizure freedom after surgery was 65.61% [CI: 0.5785; 0.7261], with higher seizure-free rates following 
hemispherotomy (71%) than after focal surgery (58%). Complications occurred in 27.65% [0.1794; 0.4004] of patients. 
Most prevalently, a hydrocephalus developed in 20 out of 136 cases (14.71%). Anti-seizure medication (ASM) could 
be discontinued in 21.51% [0.1431; 0.3100] and reduced in 85.88% [0.515; 0.9721] of 93 patients postoperatively. 
84.61% of infants displayed cognitive impairment (development quotient (DQ) <85) preoperatively. After surgery, there 
was a trend toward a cognitive gain. However, cognitive gain was seen almost exclusively in seizure-free patients. 
Conclusion: Excellent seizure control can be achieved with epilepsy surgery in the first six months of life, a large 
proportion of patients are able to reduce or discontinue ASM. Data regarding cognitive outcome are promising, but 
also show that the primary goal should be to achieve seizure freedom. Given the more difficult surgical conditions, 
epilepsy surgery in the first six months of life should only be performed in specialized epilepsy centers. 
 

Basic science 12:00-13:30 
Sunday, 10 July 2022 Room A

681 
Understanding the gene expression diurnal rhythmicity in experimental epileptogenesis

C Reschke1, MT Veno2, AM Curtis3, DC Henshall4
1RCSI University of Medicine and Health Sciences, School of Pharmacy and Biomolecular Sciences & FutureNeuro 
Research Centre, Dublin, Ireland, 2Aarhus University, Interdisciplinary Nanoscience Centre (iNANO) and Department 
of Molecular Biology and Genetics, Aarhus, Denmark, 3RCSI University of Medicine and Health Sciences, School 
of Pharmacy and Biomolecular Sciences, Dublin, Ireland, 4RCSI University of Medicine and Health Sciences, 
Department of Physiology and Medical Physics & FutureNeuro Research Centre, Dublin, Ireland

Purpose: Circadian rhythms are 24-hour endogenous cycles present in virtually all mammalian cells which determine 
daily changes in physiology and behavior. Although features of epilepsy display strong circadian variation and >80% 
of protein coding genes display circadian rhythmicity, the chronobiology of epilepsy remains poorly understood at 
molecular level. Here we sought to identify the impact of epileptogenesis in the diurnal gene expression rhythmicity in 
mice. 
Methods: Next generation RNA sequencing was used to comprehensively characterize the hippocampal gene 
expression circadian rhythmicity during experimental epileptogenesis. Briefly, wild type adult C57BL/6 male mice (n=5/
group;total n=60) underwent intra-amygdala (i.a.) kainic acid-induced status epilepticus (SE) at 8am and 24 hours 
later had hippocampal samples collected every 4 hours for 24 hours and compared to i.a. PBS-injected control mice 
collected under the same conditions. Data were analysed with a dedicated circadian rhythm detection tool and an 
adjusted p-value meta2d_BH.Q<0.001 was considered as significant. 
Results: In the hippocampus of control mice were identified 1489 daily oscillating transcripts, while 161 transcripts 
were oscillating in experimental epilepsy (FDR 0.001). Out of these, only 21 kept oscillating in both conditions and 
140 were new rhythms in epileptogenesis. The rhythmicity of most of the genes expressed in control mice was lost 
in the KA group. Strikingly, 1468 transcripts lost rhythmicity, and SE generated a unique set of rhythmic transcripts 
not observed in the control mice. Interestingly, 19 out of the 21 overlapping genes between PBS (control) and KA 
(epileptogenesis) groups were found to have their cycles inverted (significant negative Pearson correlation). 
Conclusion: In this pioneer pre-clinical study, we begin to systematically address the dysregulation in diurnal rhythms 
during epileptogenesis. These vast dataset provides important insights into potential mechanisms that underlie 
changes in gene expression in epileptogenesis and provide a rationale for pursuing the study of the molecular clock in 
epilepsy. 
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346 
Role of myeloid differentiation response 88 protein in seizures and cognition in 
autoimmune encephalitis

O Taraschenko1, H Fox2, E Eldridge2, P Heliso2, R Dingledine3

1University of Nebraska Medical Center, Department of Neurological Sciences, Omaha, United States, 2University of 
Nebraska Medical Center, Omaha, United States, 3Emory University, Atlanta, United States

Purpose: We previously developed a mouse model of seizures in anti-NMDA receptor encephalitis and showed that 
interleukine-1-mediated signaling is critically involved in the development of autoimmune seizures and associated 
memory impairment. In the present study we assessed the role of another major inflammatory pathway, the Toll-
like receptor (TLR) signaling and myeloid differentiation response 88 (MyD88) protein in generation of seizures and 
cognitive impairment in encephalitis. 
Method: Thirty male and female mice deficient in MyD88, a critical adaptor protein in the TLR pathway, underwent 
a continuous intracerebroventricular infusion of monoclonal antibodies from a patient with anti-NMDA receptor 
encephalitis and seizures (n=16) or control antibodies (n=14) for 2 weeks. Their seizure responses were measured 
with continuous EEG and behavioral tests were carried out to assess motor function, anxiety and memory phenotypes 
at the conclusion of the antibody treatment. 
Results: Only 5 MyD88 knockout mice (31%) exposed to anti-NMDA receptor antibodies developed seizures with the 
median seizure count of 0 in 2 weeks (interquartile range: IQR 0-1). This was in contrast to 81-94% of wild type mice 
that were treated with the same antibodies in our previous studies (Taraschenko et al., Epilepsia 2019 60:3, 452-463; 
Epilepsia 2021, 62:3, 671-682). The MyD88 knockout mice treated with patient antibodies also did not demonstrate 
anxiety or memory impairment. 
Conclusion: MyD88, a major inflammatory signaling protein, is involved in generation of autoimmune seizures and 
may be potentially targeted for seizure treatment and neuroprotection in encephalitis. 
Acknowledgements: The study was supported by funding from 1P20 GM130447 grant (O.T.). 

749 
Hippocampal area CA2 as a novel therapeutic target in epilepsy

CP Lisgaras1, A Oliva2, S Mckenzie3, J La Francois4, SA Siegelbaum2, HE Scharfman1

1New York University, Departments of Child and Adolescent Psychiatry, Neuroscience, Physiology and The 
Neuroscience Institute. The Nathan Kline Institute, Center for Dementia Research., New York, United States, 
2Columbia University, Department of Neuroscience, New York, United States, 3University of New Mexico School of 
Medicine, Department of Neuroscience, Albuquerque, United States, 4The Nathan Kline Institute, Center for Dementia 
Research, Orangeburg, United States

Purpose: The resistance of hippocampal area CA2 to cell death and its hyperexcitability in temporal lobe epilepsy 
(TLE) is well known, but a possible CA2-based therapeutic strategy hasn’t been tested yet. Here we address the 
hypothesis that selective inhibition of CA2 pyramidal neurons in a closed-loop fashion during seizures can inhibit 
abnormal activity in different mouse models of TLE. 
Method: To target CA2 pyramidal neurons selectively, we usedAmigo2-Cre transgenic mice, in which Cre-
recombinase is expressed in CA2 pyramidal neurons. We injected viral vectors expressing the inhibitory opsin 
archaerhodopsin or eYFP into dorsal CA2 of our intrahippocampal kainic acid (IHKA) and pilocarpine (PILO) mouse 
models. Next, we implanted a depth opto-electrode in dorsal CA2 and a subdural screw electrode over the frontal 
cortex. We then configured a closed-loop protocol to detect spontaneous seizures, interictal spikes (IIS), and high-
frequency oscillations (HFOs>250Hz) and triggered optogenetic inhibition of CA2 neurons at the time of seizures, IIS, 
or HFOs. Control experiments used no light stimulation or light stimulation in eYFP-expressing mice. 
Results: Real-time detection of IIS with time-locked optogenetic inhibition at the IHKA injection site (n=34) significantly 
reduced IIS amplitude vs. no stimulation (n=175) or stimulation in eYFP-expressing mice (n=23). A similar suppressive 
effect was found in the PILO model. In both TLE models, convulsive seizures were significantly shorter using 
optogenetic stimulation (30.63±2.9s) compared to no stimulation (51.26±2.0s; p<0.001, n=3 mice). Notably, we were 
able to silence HFOs occurring in slow-wave sleep in both TLE models (n=4 mice). 
Conclusion: Our results using closed-loop optogenetic silencing of seizures, IIS, and HFOs in 2 TLE mouse models 
suggest that area CA2 could be a novel therapeutic target in TLE. Considering the survival of CA2 in TLE and its 
important role in healthy individuals, our results may lead to ‘CA2-specific’ pharmacotherapies for seizures, their 
biomarkers, and comorbidities. 
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613 
Investigation of second hit hypothesis in DEPDC5 and TSC double mutant zebrafish: a 
phenotypic and transcriptomic analysis

A-S De Meulemeester1, L Heylen1, A Siekierska1, JD Mills2,3, A Romagnolo2, N Van der Well2, E Aronica2, P de Witte1

1KULeuven, Leuven, Belgium, 2University of Amsterdam, Amsterdam, Netherlands, 3Chalfont Centre for Epilepsy, 
Chalfont St Peter, United Kingdom

Purpose:mTORopathies are a group of neurodevelopmental diseases driven by mTORC1 hyperactivity resulting 
in focal malformations of cortical development (FMCD) and epilepsy. Despite common molecular and clinical 
features, the severity of the disease varies strongly, even intrafamilial. The second hit hypothesis proposes that an 
additional, inactivating mutation in the remaining functional allele causes a stronger phenotype and therefore explains 
the phenotypic variability. Recently, second hit mutations have been detected more frequently in mTORopathies. 
Nevertheless, their impact on FMCD and epilepsy is poorly understood. 
Method:We generated a second hit zebrafish model by combining tsc2 anddepdc5 loss of function and investigated 
the pathophysiological effects of second hit hypothesis on brain anatomy and epilepsy phenotype. Furthermore, 
underlying clinically relevant mechanisms were unraveled by RNA sequencing. 
Results:Loss of tsc2 anddepdc5 resulted in strongly increased levels of mTORC1 activity (p<0.0065) and earlier 
lethality (p<0.000001) in second hit zebrafish, which could be reversed by rapamycin. Despite alterations of eye, jaw 
and abdominal size, brain size of second hit zebrafish was surprisingly not altered. Moreover, cell size and amount of 
cells in their brain was unaffected and only subtle anatomic abnormalities (dilatation of brain ventricles) were detected. 
In behavioral and electrophysiological assays, second hit zebrafish displayed hypoactivity (p=0.001) and importantly 
increased seizure susceptibility (p=0.0277). RNA sequencing revealed a high amount of differentially expressed genes 
(9349 DEGs) in second hit zebrafish with many genes related to neurodevelopmental processes being down-regulated 
and mitochondrial genes being up-regulated. Finally, overlap of the transcriptomic profile of second hit zebrafish 
with human SEGA lesions identified mitochondrial-related pathways as significantly dysregulated (p<1.427117e-05). 
Importantly, mitochondrial abnormalities could also be found by electron microscopy. 
Conclusion:This study addresses the phenotypical hallmarks of a second hit mutation in zebrafish and suggests a 
role for mitochondrial abnormalities in mTORopathies. 

243 
Closed-loop control of neuronal network excitability using adenosine photopharmacology

R Raedt1, E Craey1, J Spanoghe1, LE Larsen1,2, K Vonck1, E Carrette1, J Delbeke1, M Sprengers1, S Van Calenbergh3, 
WJ Wadman1, P Boon1

1Ghent University, Head and Skin, Ghent, Belgium, 2Ghent University, Electronics and Information Systems, Ghent, 
Belgium, 3Ghent University, Medicinal Chemistry, Ghent, Belgium

Purpose: Adenosine A1 receptors (A1Rs) inhibit neurotransmission and neuronal excitability through Gi-signaling. 
They are a promising therapeutic target for epilepsy but are ubiquitously expressed throughout the body and therefore 
would need to be activated locally in the brain to avoid side effects. Photopharmacology allows site-specific receptor 
activation using light-sensitive caged compounds. We report the use of a novel photocaged A1R agonist to achieve 
targeted inhibition of hippocampal networks in control and hyperexcitable conditions. 
Method: The photoactive A1R agonist was synthetized by conjugating diethylaminocoumarin-4-yl)methyl (DEACM) to 
the secondary amine group of N6-Cyclopentyladenosine (CPA). To validate light-triggered activation of this DEACM-
caged CPA (cCPA), ex vivo rat hippocampal slices were incubated with 3 µM cCPA and exposed to 4 mW pulses 
of 405 nm light (500-2000 ms) while CA1 evoked potentials (EPs) were measured. Next, light pulses (25/50 ms) 
were administered each time EPs increased above a preset amplitude level, thus constituting a photopharmacology 
feedback system. This photopharmacology approach was tested in vivo in mice by injecting 5 µl of 33 mM cCPA 
intraventricularly and exposing the dentate gyrus (DG) to 8 mW pulses (100 ms, 0.1 Hz) of 405 nm light while 
recording DG EPs. 
Result: Light-triggered uncaging of cCPA resulted in potent suppression of neurotransmission and excitability with an 
induction time in the seconds range and a recovery rate in the minute range, reflecting the underlying Gi signaling. 
The feedback system allowed to control EP amplitude even in conditions of hyperexcitability, otherwise resulting in 
large EP increases and epileptic bursting. In vivo uncaging of cCPA resulted in potent inhibition of DG EPs. 
Conclusion: Combining EP as biomarker for network excitability with an innovative photocaged A1R agonist could 
allow to setup a feedback control system that keeps excitability of seizure networks below seizure threshold while 
preserving normal synaptic function. 
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671 
Reflections of very high-frequency oscillations (>500Hz) in routine stereo-EEG

Z Vašíčková1,2, P Klimeš1, J Cimbálník3, M Pail2, J Halámek1, P Jurák1, M Brázdil2
1Institute of Scientific Instruments, The Czech Academy of Sciences, Brno, Czech Republic, 2Faculty of Medicine, Brno 
Epilepsy Center, St. Anne’s University Hospital, Masaryk University, Department of Neurology, Brno, Czech Republic, 
3International Clinical Research Center, St. Anne’s University Hospital, Brno, Czech Republic

Purpose: The aim of the study was to investigate intracranial stereo-EEG (SEEG) recorded in patients with drug-
resistant epilepsy. Recently, very high frequency-oscillations (VHFOs, >500 Hz) might be more specific in localizing 
the epileptogenic zone, than high-frequency oscillations (HFOs, <500 Hz). However, to measure VHFOs, immense 
sampling frequencies of SEEG recordings are necessary (Usui N et al. Annals of neurology 2015;78.2: 295-
302; Brázdil M et al. Annals of neurology 2017;82.2:299-310). The focus was to investigate possible reflections 
of the VHFOs in the recordings undersampled to 1 kHz. We hypothesized that it is possible to distinguish SEEG 
undersampled signals with or without the presence of VHFOs. 
Method: The initial cohort of patients included 67 adult patients with drug-resistant epilepsy who underwent SEEG 
and surgery with ≥2 years follow up. 13 patients met the criteria for further analysis of VHFOs: good outcome Engel 
IA or IB, localized seizure onset zone and its overlap with resection, implanted hippocampus, and detected VHFOs. 
5 kHz recordings from 141 SEEG contacts were manually classified into RED (channels with HFOs and VHFOs = 50) 
and GREEN (channels with HFOs and without VHFOs = 91) contacts. Undersampled 1 kHz were analyzed based on 
the calculated maximum of absolute amplitude, 75th percentile of power spectral density estimate, Shannon entropy, 
and Teager-Kaiser energy operator. 
Results: The p values of calculated features of RED and GREEN contacts with 1 kHz sampling frequency were all p 
< 0.0001 (corrected for multiple comparisons). Further, the p values of ripple and fast ripple rates calculated from the 
original 5kHz contact recordings were p = 0.4795 and p = 0.7237. 
Conclusion: Our results suggest that VHFO reflections can be found in recordings with sampling frequency of 1kHz 
and thus classify recordings pre-examined for HFOs into GREEN and RED SEEG contacts. 
 

Clinical Neurophysiology 1 12:00-13:30 
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133 
Open access EEG data via DICOM standard

J Koren1,2, S Winkler3, C Lang1,2, F Fürbass4, L Gschwandtner4, C Baumgartner1,2,5

1Clinic Hietzing, Department of Neurology, Vienna, Austria, 2Karl Landsteiner Institute for Clinical Epilepsy Research 
and Cognitive Neurology, Vienna, Austria, 3Sigma Software Solutions, Vienna, Austria, 4Austrian Institute of 
Technology GmbH, Center for Health & Bioresources, Vienna, Austria, 5Sigmund Freud University, Medical Faculty, 
Vienna, Austria

Purpose: To discuss and promote a unified standard format for EEG and other neurophysiological data (DICOM) to 
improve clinical care and fuel future research, which rely on data exchange. 
The ability to access and share EEG data between different healthcare providers is currently limited due to a myriad 
of different file formats and proprietary access protocols used by manufactures of EEG equipment. No unified and 
clinical established EEG data format with the ability for long-term storage in current hospital data systems is used 
today. Access to legacy EEG data, especially with rare pathologic activity such as seizures, would be invaluable for 
healthcare providers, researchers and patients due to several reasons: 1) improved analytical EEG methods that 
increase diagnostic yield; 2) new therapeutic options in the future which use EEG biomarkers; 3) differential diagnosis 
or reassessment of initial diagnosis if a specific therapy is unsuccessful (Halford JJ et al. Clin Neurophysiol 2021; 
132(4):993-7). 
Method: To implement a standardized format in neurophysiology, the DICOM Working Group 32 was established 
in 2018 (https://www.dicomstandard.org/activity/wgs/wg-32). DICOM offers an ideal environment to achieve 
neurophysiology format standardization because neurophysiological data can be easily integrated with existing 
DICOM-supported elements such as video, ECG, and images. It also provides easy integration into existing hospital 
PACS long-term storage systems. 
An ongoing pilot project was established in June 2019 consisting of an automated workflow which archives long-term 
EEG monitoring data after review into the existing data storage system of public hospitals in Vienna. 
Results: 123 individual long-term EEG monitoring sessions were successfully archived and 100% could be retrieved 
and read via a DICOM EEG review software (Encevis). 
Conclusion: Our pilot project showed that a workflow of automatically archiving long-term EEG monitoring data after 
review and their storage as well as access via existing data storage systems of public hospitals is feasible. 
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Detecting interictal discharges in ultra long-term subcutaneous electroencephalography

AW Helge1, PF Viana2, TW Kjaer3,4, J Duun-Henriksen1

1UNEEG Medical A/S, Alleroed, Denmark, 2King's College London, London, United Kingdom, 3Zealand University 
Hospital, Roskilde, Denmark, 4University of Copenhagen, Copenhagen, Denmark

Purpose: Interictal epileptiform discharges (IEDs) are used as an important biomarker of epilepsy. The gold standard 
for annotating IEDs in electroencephalography (EEG) is a manual, time-consuming process with a low inter-rater 
agreement. Multiple algorithms have been proposed to automate the annotation process for scalp EEG, but a generic 
algorithm has not been developed for ultra long-term EEG with few electrodes. We set out to develop a generic IED 
detection algorithm for data measured with the 24/7 EEG™ SubQ solution from UNEEG medical. 
Method: Subcutaneous EEG from 10 different people with epilepsy and eight healthy controls were used. To enrich 
the data with IED annotations, a detection algorithm was adapted. It was iteratively trained on existing IED annotations 
together with EEG from the healthy subjects and then applied to unseen data. In each iteration, new detections were 
approved or rejected by medical doctors and inserted into the data set. A total of 1248 IEDs were found. Another 
algorithm was adapted, modified (Perslev et al., Adv. Neural Inf. Process. Syst. 2019;32:1-19) and trained in a leave-
one-subject-out cross-validation scheme. For each fold, it was tested on an EEG segment (>6h) from the left-out 
subject containing at least 10 IEDs. 
Results: There were ~39 hours of test data with 287 approved IEDs. An average sensitivity of 90 % was achieved. 
The average number of false positive per hour was ~31, but this number should be carefully interpreted as false 
positives could be IEDs not yet presented to a medical doctor. 
Conclusion: Our results show that a generic algorithm can find IEDs in ultra long-term recordings made with the 
UNEEG SubQ solution. In future work the algorithm should be evaluated on an independent, manually annotated test 
set. 
Funds statement: AWH and JDH are employees at UNEEG medical A/S and TWK consults for the company. 

190 
Brain networks functional connectivity changes after stereotactic thermocoagulation in 
drug-resistant epilepsy patients

SF Simula1, E Garnier1, M Contento2, S Medina-Vallon1, R Carron3, CG Bénar1, F Bartolomei3,1

1INS, Institut de Neurosciences des Systèmes - Aix Marseille Université, INSERM, Marseille, France, 2University of 
Florence, Department of Neurosciences, Drug Research, and Child's Health, Florence, Italy, 3APHM - Hopital de la 
Timone, Epileptology and Cerebral Rhythmology, Marseille, France

Purpose: Stereoelectroencephalography-guided radiofrequency thermocoagulation (SEEG-guided RF-TC) aims at 
reducing seizure frequency in drug-resistant epileptic patients (DRE), by creating local thermocoagulative lesions in 
the epileptogenic areas. Although RF-TC is hypothesized to functionally modify the epileptogenic network, accounts 
for functional connectivity (FC) changes are missing. We evaluated, by means of SEEG recordings in DRE patients, 
whether variations of brain activity after RF-TC (at the network and local level) are related to clinical outcome. 
Method: Interictal SEEG recordings from 34 DRE patients (17 responders and 17 non responders) were analysed 
before and after RF-TC. The local (power spectral density, PSD) and FC changes were evaluated in three-minutes-
long segments of recording before and 15 minutes after RF-TC. FC was evaluated via the non-linear regression 
coefficient h2. The PSD and h2 strength values after thermocoagulation were compared with baseline. 
Results: In responders, thermocoagulated contacts showed a significant reduction of PSD after RF-TC, which 
was significantly different from non-thermocoagulated contacts for all bands (delta: p=0.002, theta: p=0.006, alpha, 
beta, low gamma: p=0.04). In contrast, no differences were found in PSD changes between thermocoagulated and 
non-thermocoagulated contacts in non-responders. At the network level, the FC strength value changed after RF-
TC for the delta (p=0.01), beta (p=0.001) and broad (p=0.02) bands between the responder and the non-responder 
groups. These differences were specific to the thermocoagulated areas only. Indeed, the FC strength variation of 
thermocoagulated contacts in responders was significantly different from the one in non-responders (delta: p=0.002, 
alpha: p=0.009, beta: p=0.0001, broad: p=0.04). 
Conclusion: Thermocoagulative lesions induce local and network FC changes in brains of DRE patients lasting for 
at least 15 minutes. Importantly, differences in brain network activity are observed between responders and non-
responders. These results open new perspectives for the investigation of longer-lasting FC changes after RF-TC. 
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203 
A retrospective study of the correlation between duration of monitoring in epilepsy 
monitoring unit and diagnostic yield

MH Adenan1, M Khalil2, KS Loh2, L Kelly2, A Shukralla2, S Klaus2, R Kilbride2, G Mullins2, P Widdess-Walsh2,1, M 
Kinney3, N Delanty2,1,4, H El-Naggar2,1,4

1Royal College of Surgeons, Dublin, Ireland, 2Beaumont Hospital, National Epilepsy Center, Dublin, Ireland, 3Royal 
Victoria Hospital, Neurology, Belfast, United Kingdom, 4Science Foundation Ireland, FutureNeuro, Dublin, Ireland

Objective: Long-term video electroencephalographic (vEEG) monitoring is a valuable tool in the evaluation of 
paroxysmal clinical events. However, vEEG itself is costly. Hence, we aimed to establish whether longer duration of 
monitoring (DOM) is associated with higher diagnostic yield. 
Method: A retrospective review of patients admitted to the epilepsy monitoring unit (EMU) for the diagnostic 
evaluation of paroxysmal events was performed. Patients’ demographic, clinical and vEEG data were analysed. The 
odds ratio of achieving diagnostic studies was generated by comparison of odds between DOM ≤7 days versus >7 
days. For patients with DOM >7 days, the reasons for prolonged DOM were identified and the differences in clinical 
characteristics and vEEG data between diagnostic and non-diagnostic studies were analysed. 
Result: A total of 501 patients was included. Four hundred and thirty-six (87%) patients had diagnostic studies. Of 
these, 67.9% patients with diagnostic studies received diagnosis within the first 7 days of monitoring with the highest 
during day 7. The odds ratio of diagnostic studies decreases with additional days of vEEG beyond 7 days. A total of 
175 had DOM >7 days of which 80.1% were diagnostic. In cohort with DOM >7 days, patients with previous abnormal 
routine EEG, previous vEEG monitoring, first event recorded before day 5 of admission and more number of events 
were more likely to have diagnostic studies. The most common reason for DOM >7 days was the need to record more 
events (76%). 
Conclusion: Our study supports that longer DOM was associated with an increase in diagnostic yield. More than one 
third of our cohort were monitored beyond 7 days with majority of these (80.1%) were diagnostic. Our findings may 
guide clinicians in planning DOM and predicting likelihood of diagnostic vEEG studies in patients with prolonged DOM 
based on clinical characteristics and vEEG data. 

317 
Is ultra long-term subcutaneous EEG a game changer in future management of epilepsy?

LS Remvig1, J Duun-Henriksen1, T W. Kjaer2,3

1UNEEG Medical A/S, Allerød, Denmark, 2Zealand University Hospital, Department of Neurology, Roskilde, Denmark, 
3University of Copenhagen, Department of Clinical Medicine, Copenhagen, Denmark

Purpose: Despite their known inaccuracy, self-reported epileptic seizure diaries are the current standard in clinical 
practice to estimate seizure burden of people with epilepsy (PWE) and to guide their treatment. Ultra long-term 
monitoring with subcutaneous EEG (sqEEG) offers a novel, minimally invasive and objective alternative to record 
electrographic seizures in real-life settings. To justify the minimally invasive sqEEG-based solution over the self-
reported diaries, we carried out comparison analyses. 
Method: The sqEEG solution was applied for epileptic seizure monitoring throughout 2-3 months in nine people with 
drug resistant, temporal lobe epilepsy. During the recording period, the PWE were keeping manual seizure diaries. 
The total of 490 days of sqEEG recordings were reviewed and labelled manually by three independent clinical experts 
(94 agreed electrographic seizures). Cohen’s kappa statistic was calculated to determine the degree of agreement 
between the self-reported diaries and the electrographic seizures. Assessments were included to determine whether 
the sqEEG-based solution brought clinical value for each PWE. 
Results: The agreement between the diary and the electrographic seizures were low (kappa < 0.6) for all but one 
PWE (median: 0.29; range: 0 - 1.0). The sqEEG-based solution was considered to add solid clinical value for six out of 
eight PWE, both shedding light on potential under- and overreporting in the self-reported diaries. 
Conclusion: In comparison with self-reported seizure diaries, six of eight PWE were considered examples of clinical 
cases where the objective sqEEG-based seizure monitoring would provide valuable insights to optimize epilepsy 
treatment strategy. Thus, in combination with a process of automatic seizure detection/review to reduce the extensive 
workload of manual seizure labelling of ultra long-term data, the sqEEG-based solution could be a game changer in 
future management of epilepsy. 
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208 
Contribution of cortico-cortical evoked potentials in the localization of the seizure-onset 
zone during stereo-electroencephalography

O Feys1,2, V Wens2,3, S Schuind4, E Rikir1, B Legros1, X De Tiège2,3, N Gaspard1

1CUB Hôpital Erasme, Department of Neurology, Bruxelles, Belgium, 2Université Libre de Bruxelles, Laboratoire 
de Neuroanatomie et Neuroimagerie Translationnelles, Bruxelles, Belgium, 3CUB Hôpital Erasme, Department of 
Translational Neuroimaging, Bruxelles, Belgium, 4CUB Hôpital Erasme, Department of Neurosurgery, Bruxelles, 
Belgium

Purpose: Single-pulse electrical stimulation (SPES) is used during intracranial EEG to improve the seizure-onset 
zone (SOZ) localization. Different evoked responses, including cortico-cortical evoked potentials (CCEPs), have been 
used to identify eloquent cortical areas and the SOZ. This retrospective study aims at assessing if a connectivity 
index, based on CCEPs, can contribute to SOZ localization in stereo-electroencephalography (SEEG). 
Method: Five patients (2F; age, mean: 24y, range: 16-44y, with 1 to 5 years post-resection seizure-freedom) 
underwent SPES (9mA, 0.9Hz, 70mV, 120s, 100 bipolar stimulations) during SEEG. CCEPs were averaged and 
permutation tests were used to assess their significance. A connectivity index (CI; Yan et al., J Neurosurg 2019) 
assessed epileptogenicity at each stimulated electrode eliciting significant CCEPs. CI is the number of electrodes 
recording significant CCEPs multiplied by the Euclidian distance of each electrode with the stimulated electrodes, 
divided by the number of recording electrodes multiplied by the Euclidian distance of each of them with the stimulated 
electrodes. According to Yan et al. (2019), CI>0.30 is indicative of SOZ (sensitivity: 0.92, specificity: 0.70), while 
CI<0.19 is indicative of non-epileptic sites (sensitivity: 0.71, specificity: 0.92). 
Results: 193 SPES were performed (19-75/patient), 20 in the SOZ (2-5/patient). CI>0.30 and <0.19 were found both 
inside and outside the SOZ (CI>0.30: sensitivity: 0.43, specificity: 0.88 for SOZ; CI<0.19: sensitivity: 0.27, specificity: 
0.81 for non-SOZ sites). The highest values of CI (> 0.90) were found outside the SOZ. 
Conclusion: The CI characterizing CCEPs after SPES, described as an effective metric for grading epileptogenicity 
in electrocorticography, does not contribute to SOZ localization in SEEG. This could be due to different spatial brain 
sampling. SEEG allows investigation of polysynaptic neural connectivity and accurate sampling of deep anatomical 
areas, and electrocorticography allows investigation of wide gyral surfaces. Furthermore, epileptogenicity could not be 
due only to high connectivity. 
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56 
Psychological assessment prior to and after switch from levetiracetam to brivaracetam: a 
controlled questionnaire study

B Steinhoff1,2, A-S Wendling1, A Kassoum1,2, T Intravooth1

1Kork Epilepsy Center, Kehl-Kork, Germany, 2University of Freiburg, Medical Faculty, Freiburg, Germany

Purpose: In clinical practice, brivaracetam (BRV) sometimes replaces levetiracetam (LEV) due to the inadequate 
response or adverse events of LEV in people with epilepsy (PWE). This study evaluated psychological changes in 
patients with epilepsy who were switched immediately from LEV to BRV in comparison to patients with unchanged 
LEV. We suggested a possible beneficial response in some PWE according to psychological measures. 
Method: To evaluate psychological changes in patients with epilepsy who switched from LEV to BRV and unchanged 
LEV we used multiple psychological tests such as SCL-90-S, BDI II, AEP and Qolie-31-P. Eligible participants 
completed the questionnaires at baseline and again 7 days later. Psychological changes were assessed using 
standard statistic methods to show differences between a group switched from LEV to BRV and another group with 
unchanged LEV.  
Results: 63 in-patients participated, of whom 34 were switched to BRV. At baseline, participants who switched to BRV 
had a smaller number of antiseizure medications (2.1 vs 2.6, p=0.029) but a higher number of seizures per months 
(p=0.026 for focal seizure, p=0.015 for bilateral tonic-clonic seizures). Among all psychological tests at baseline, only 
scores for anxiety (p=0.020) and psychoticism (p=0.046) in PWE switched to BRV were higher than in the control 
group. In the second assessment one week later, all psychological scores were not significantly different in both 
groups anymore. The multiple regression indicated that male gender, younger age, and monotherapy were significant 
predictors of psychological improvement. No adverse event occurred during the study.  
Conclusion: Despite a short period of observation, this study shows psychological improvement after switching from 
LEV to BRV in some PWE. LEV can be safely switched to BRV in epilepsy patients having psychological adverse 
events. 
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169 
A cohort study of pyridoxine or pyridoxal-5-phosphate treatment for seizures in 
glycosylphosphatidylinositol deficiency

A Bayat1, A Aledo-Serrano2, A Gil-Nagel2, C Korff3, A Thomas4, C Boßelmann5, Y Weber5, E Gardella1, A Lund6, M G.M. 
de Sain-van der Velden7, R Møller Steensbjerre1

1Danish Epilepsy Centre, Filadelfia, Department of Epilepsy Genetics and Personalized Medicine, Dianalund, 
Denmark, 2Ruber International Hospital, Epilepsy Program, Department of Neurology, Madrid, Spain, 3University 
Hospitals Geneva, Pediatric Neurology Unit, Department of the Woman, Child, and Adolescent, Geneva, Switzerland, 
4University of Alabama at Birmingham, Department of Neurology, Birmingham, United States, 5Eberhard-Karls 
University of Tübingen, Department of Neurology and Epileptology, Tübingen, Germany, 6Rigshospitalet, Department 
of Pediatrics, Centre for Inherited Metabolic Diseases, Copenhagen, Denmark, 7University Medical Centre Utrecht, 
Section Metabolic Diagnostics, Department of Genetics, Utrecht, Netherlands

Purpose: We aimed to explore the efficacy and safety of high-dosage pyridoxine and pyridoxal-5-phosphate (P5P) in 
the treatment of epilepsies related to congenital glycosylphosphatidylinositol deficiency. We used seizure frequency 
reduction and EEG improvements as primary treatment outcomes.  
Methods: We treated patients with genetically confirmed congenital glycosylphosphatidylinositol deficiency with oral 
pyridoxine or P5P. This was done as compassionate use in an agreed-upon clinical regimen. Pyridoxine (20-30 mg/
kg per day) was used for 3 months. A baseline evaluation included one video-EEG and four weeks of prospective and 
daily seizures registration. The daily registration of seizures continued during the pyridoxine and P5P intervention. 
Once maximal dosage of pyridoxine was reached, the EEG was repeated. If the burden of seizures was unchanged 
after 3 months of treatment, pyridoxine was replaced by P5P (20-30 mg/kg per day). The P5P intervention lasted 
another 3 months and ended with a follow-up EEG.  
Results: We included eight patients with PIGA-, PIGT-, or PIGV-related glycosylphosphatidylinositol deficiency. All 
suffered from developmental and cognitive impairment as well as treatment resistant seizures. One patient became 
seizure free while >50% seizure frequency reduction was reported in 2/8, and <50% reduction in another 3/8. We 
observed no electrophysiological changes in 6 out of 8 patients during intervention when comparing baseline and 
follow-up EEGs.  
Conclusion: Pyridoxine may reduce burden of seizures in congenital glycosylphosphatidylinositol deficiency. We 
observed no long-lasting electrophysiological improvements during treatment. 

368 
Long-term perampanel monotherapy and health-related quality of life in patients with 
newly diagnosed/currently untreated recurrent focal-onset seizures: FREEDOM study 342 
extension phase

JH Kim1, T Yamamoto2, SC Lim3, H Ninomiya4, Y Kubota5,6, A Patten7, LY Ngo8, M Malhotra8

1Korea University, Guro Hospital, Seoul, Korea, Republic of, 2Seirei Hamamatsu General Hospital, Hamamatsu, 
Japan, 3The Catholic University of Korea, St. Vincent's Hospital, Suwon, Korea, Republic of, 4Itami City Hospital, Itami, 
Japan, 5TMG Asaka Medical Center, Asaka, Japan, 6Tokyo Women’s Medical University Medical Center East, Tokyo, 
Japan, 7Eisai Europe Ltd., Hatfield, Hertfordshire, United Kingdom, 8Eisai Inc., Nutley, United States

Purpose: FREEDOM (NCT03201900) was a multicentre, Phase III, open-label study of perampanel monotherapy 
in patients aged ≥12 years with newly diagnosed/currently untreated recurrent focal-onset seizures (FOS), with/
without focal to bilateral tonic-clonic seizures. We report health-related quality of life (HRQoL) data from FREEDOM as 
measured by the EuroQol 5-Dimension 5-Level (EQ-5D-5L) questionnaire. 
Method: During the Core Study, patients received perampanel 4 mg/day (4-week Pretreatment [baseline]; 32-week 
Treatment [6-week Titration; 26-week Maintenance] with the possibility to up-titrate to 8 mg/day). Patients could enter 
an Extension Phase for an additional 26 weeks (total: 52 weeks). Seizure freedom was the primary endpoint (modified 
Intent-to-Treat [mITT] Analysis Set). Exploratory endpoints included EQ-5D-5L assessed in mITT across five domains 
(mobility, self-care, doing usual activities, pain/discomfort, and anxiety/depression) and change from baseline to End 
of Treatment (EoT; including Extension Phase) in the EQ-5D-5L; EQ visual analogue scale (VAS) was also assessed. 
Results: Overall, 89 patients received ≥1 perampanel dose; 73 patients entered the 4-mg/day Maintenance Period 
(mITT Analysis Set); 21 patients entered the 8-mg/day Treatment Phase. Forty-six patients entered the Extension 
Phase. Of 39 patients who entered the Extension Phase while seizure free, 31 (79.5%) patients had sustained 
seizure freedom for 52 weeks. At EoT, ≥77.5% of patients reported no problems across EQ-5D-5L domains. Overall, 
≥60.6% of patients had no change, 2.8–21.2% showed an improvement and 7.0–18.3% had a worsening of problems 
across EQ-5D-5L domains at EoT respective to baseline. Change in EQ VAS from baseline to EoT (mean [standard 
deviation], 0.9 [15.4]) suggested that there was no change in the self-perceived health of patients. 
Conclusion: These data indicate that long-term perampanel monotherapy 4-8 mg/day is effective at sustaining 
seizure freedom and does not negatively affect HRQoL, with some patients showing an improvement in HRQoL 
across the domains. 
Funding: Eisai Inc. 
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68 
Safety, pharmacokinetics (PK), and cerebrospinal (CSF) exposure data from the ongoing 
Phase 1/2a MONARCH study of STK-001, an antisense oligonucleotide (ASO), in children 
and adolescents with Dravet syndrome (DS)

L Laux1, C Roberts2, K Knupp3, JM Schreiber4, M Lallas5, E Wirrell6, O Devinsky7, J Stutely8, J Avendaño8, KA 
Parkerson8, M Meena8, N Wyant8, B Ticho8, J Sullivan9

1Ann & Robert H. Lurie Children's Hospital of Chicago, Chicago, United States, 2OHSU, Doernbecher Children's 
Hospital, Portland, United States, 3University of Colorado, Denver, United States, 4Children’s National Hospital, 
Washington DC, United States, 5Nicklaus Children’s Hospital, Miami, United States, 6MAYO Clinic, Rochester, United 
States, 7NYU Langone Comprehensive Epilepsy Center, New York, United States, 8Stoke Therapeutics, Bedford, 
United States, 9UCSF, San Francisco, United States

Purpose: DS is a severe and progressive genetic epilepsy that is generally caused by spontaneous, heterozygous 
loss of function mutations in the SCN1A gene, which encodes the voltage-gated sodium channel subunit type 1 α 
(Nav1.1). STK-001 is an investigational ASO designed to upregulate Nav1.1 protein expression in brain by leveraging 
the wild-type (non-mutant) copy of SCN1A to restore physiological Nav1.1 levels, thereby potentially reducing seizure 
frequency (SF) and non-seizure comorbidities. 
Method: Patients (N=22) with DS were grouped by age (2-12 and 13-18 years) and SF was evaluated for 28 
days before CSF collection (baseline).  During the pre-treatment period, patients had a high rate of convulsive SF 
(median=16). STK-001 was administered intrathecally on Day 1 as a single dose (SAD: 10, 20, or 30mg) or on Day 1, 
Week 4 and Week 8 as multiple ascending doses (MAD: 20mg). 
Results: 20/22 patients were taking ≥3 concomitant anti-seizure medicines as maintenance therapy, and 16/22 were 
taking ≥4. Adverse events (AEs), SF, and plasma PK were monitored throughout. At datacut, 4 patients had study 
drug-related treatment-emergent (TE) AEs; none in 30mg SAD and 1 in the 20mg MAD cohorts. Five patients had 
serious TEAEs, none related to study drug. In addition, 12/17 SAD patients experienced a reduction in convulsive SF 
from Day 1 to Days 29-84, including 7/7 in the 2-12 years age group. Dose-dependent increases in plasma exposure 
were observed and STK-001 could be measured in the CSF up to 6 months post single intrathecal dose. 
Conclusion: Single doses of STK-001 up to 30mg, and three 20mg doses of STK-001 given every four weeks, were 
well-tolerated with no study drug-related safety concerns observed. This MONARCH data analysis provides positive 
safety and PK data and evidence of seizure reduction, supporting continued development of STK-001 as the first 
disease-modifying precision medicine for DS. 
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146 
Real-world experience of perampanel monotherapy in epilepsy patients with focal-onset 
and generalised-onset seizures

T Alsaadi1, M Toledo2, F Ayuga Loro3, E Trinka4, T Wu5, M Malhotra6, LY Ngo6, A Gil-Nagel7, V Villanueva8

1American Center for Psychiatry & Neurology, Abu Dhabi, United Arab Emirates, 2Vall d’Hebron University Hospital, 
Barcelona, Spain, 3University Hospital of Toledo, Toledo, Spain, 4Christian-Doppler University Hospital, Paracelsus 
Medical University, Centre for Cognitive Neuroscience, Salzburg, Austria, 5Chang Gung Memorial Hospital Linkou 
Medical Center and Chang Gung University College of Medicine, Taoyuan, Taiwan, Province of China, 6Eisai Inc, 
Nutley, United States, 7Hospital Ruber Internacional, Madrid, Spain, 8Hospital Universitario y Politécnico La Fe, 
Valencia, Spain

Purpose: To assess the real-world effectiveness and safety/tolerability of perampanel (PER) when used as 
monotherapy in everyday clinical practice. 
Method: Patients treated with PER monotherapy (first-line or conversion to monotherapy) for focal-onset and/or 
generalised-onset seizures were identified from a pooled analysis of 44 prospective/retrospective/cross-sectional 
clinical practice studies. Retention was assessed after 3, 6 and 12 months of PER treatment. Effectiveness 
assessments comprised seizure freedom rate (no seizures since at least the prior visit) and responder rate (≥50% 
seizure frequency reduction), assessed by seizure type at the last visit (last observation carried forward). Adverse 
events (AEs), psychiatric AEs, and AEs leading to discontinuation were evaluated. 
Results: Overall, 268 patients received PER monotherapy at baseline (mean epilepsy duration, 13.2 years). Seizure 
types at baseline were focal-onset only (75.0%), generalised-onset only (24.5%), and focal-onset and generalised-
onset (0.5%). Mean PER doses at baseline and last visit were 3.0 and 5.5 mg/day, respectively. Mean number of 
antiseizure medications (ASMs) given prior to PER monotherapy was 2.7. At the last visit, 30.8% of patients were 
treated with concomitant ASMs. At 3, 6 and 12 months, retention rates were 91.1%, 87.3% and 73.3%, respectively. 
Mean time under PER treatment was 11.8 months. At the last visit, seizure freedom rates in patients with focal-
onset and generalised-onset seizures were 64.1% and 69.4%, respectively; corresponding responder rates were 
84.4% and 93.9%, respectively. AEs were reported for 45.2% of patients, with the most frequent (≥10% of patients) 
being dizziness/vertigo (16.8%) and irritability (11.2%); 13.7% of patients discontinued due to AEs over 12 months. 
Psychiatric AEs were reported for 20.8% of patients. 
Conclusion: In everyday clinical practice, PER was effective and generally well-tolerated when used as monotherapy 
for focal-onset and/or generalised-onset seizures. At the last visit, approximately two-thirds of patients were seizure 
free. 
Supported by Eisai 

149 
Perampanel for the treatment of patients with idiopathic generalised epilepsy in clinical 
practice

E Trinka1, F Rossini1, R Mohanraj2, T Maeda3, I Najm4, W D’Souza5, V Villanueva6

1Christian-Doppler University Hospital, Paracelsus Medical University, Centre for Cognitive Neuroscience, Salzburg, 
Austria, 2Salford Royal NHS Foundation Trust, Salford, United Kingdom, 3Eisai Co Ltd, Tokyo, Japan, 4Cleveland Clinic 
Epilepsy Center, Neurological Institute, Cleveland Clinic, Cleveland, United States, 5St Vincent's Hospital Melbourne, 
The University of Melbourne, Melbourne, Australia, 6Hospital Universitario y Politécnico La Fe, Valencia, Spain

Purpose: To assess the real-world effectiveness, safety and tolerability of perampanel (PER) when used to treat 
patients with idiopathic generalised epilepsy (IGE) in everyday clinical practice.  
Method: Patients with IGE were identified from a pooled analysis of 44 prospective, retrospective and cross-sectional 
PER clinical practice studies/work groups. Retention was assessed after 3, 6 and 12 months of PER treatment. 
Effectiveness assessments comprised responder rate (≥50% seizure frequency reduction), seizure freedom rate (no 
seizures since at least the prior visit), and proportions of patients with unchanged or worsening seizure frequency. 
Safety and tolerability were assessed by evaluating adverse events (AEs), psychiatric AEs, and AEs leading to 
discontinuation.    
Results: Overall, 540 patients with IGE were identified. Seizure types at baseline included generalised tonic-
clonic, myoclonic, absence and combinations of these. Mean (standard deviation) PER dose was 2.5 (1.2) mg/day 
at baseline and 5.6 (2.4) mg/day at the last visit (last observation carried forward). Retention rates at 3, 6 and 12 
months were 92.3%, 85.4% and 77.4%, respectively. Reasons for discontinuation were AEs (11.3%), lack of efficacy 
(6.0%), and both AEs and lack of efficacy (1.0%). Mean (95% confidence interval) time under PER treatment was 
11.9 (11.5–12.3) months. At the last visit, responder and seizure freedom rates were 74.2% and 54.6%, respectively; 
and the proportions of patients with unchanged and worsening seizure frequency were 11.3% and 5.9%, respectively. 
AEs were reported for 42.8% of patients and psychiatric AEs were reported for 21.8% of patients. The most frequently 
reported AEs were irritability (14.5%), dizziness/vertigo (11.6%) and somnolence (9.9%). At 12 months, 12.3% of 
patients had discontinued due to AEs.   
Conclusion: PER was effective and generally well tolerated when used to treat patients with IGE in everyday clinical 
practice. At the last visit, over 50% of patients were seizure free.  
Supported by Eisai 
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A library of quantitative markers of seizure severity: distinguishing between seizure types 
and detecting circadian modulation

SJ Gascoigne1, L Waldmann1, Y Wang1

1Newcastle University, School of Computing, Newcastle upon Tyne, United Kingdom

Purpose: Current gold standards for assessing the severity of an epileptic seizure are based on ratings from patients 
and clinicians. However, automated, quantitative approaches are desirable for a range of applications including, but 
not limited to, chronic monitoring, seizure prediction and closed-loop treatment approaches. Therefore, we developed 
a library of quantitative EEG markers to assess the spread and intensity of abnormal electrical activity during seizures. 
Method: Intracranial electroencephalographic (iEEG) recordings from 63 patients were retrospectively obtained and 
analysed. Each of the 14 markers of seizure severity introduced within this paper were validated with ILAE seizure 
type classifications to determine if they can successfully distinguish clinical seizure types. Differences between 
severity markers for FTBTCS, focal and subclinical seizures were investigated on a within-patient and across-patient 
basis. Circadian rhythms in seizure severity markers were investigated on a within-patient basis as a further validation. 
Results: Across all patients and accounting for patient-level effects, all markers of seizure severity could distinguish 
focal and subclinical seizures, whilst 11 could distinguish FTBTCS and focal seizures. In individual patients, Wilcoxon 
rank sum tests found that for 50% of patients there was a moderate to large difference detected between focal and 
subclinical seizures in two or more markers. Periodic regression models found significant circadian influence on the 
severity markers for 25% of patients. 
Conclusion: This work serves as a proof of concept that objective quantitative EEG markers of seizure severity 
can be employed. These markers can distinguish between seizure types and are therefore sensitive to expected 
differences in seizure severity. We also provide direct evidence for circadian modulations of seizure severity, as 
measured by our markers; therefore, our results support past studies hypothesising and hinting at such modulations. 
Thus, we suggest that our proposed markers could be used to complement existing measures of seizure severity in 
the future. 

200 
Prognosis of structural acute symptomatic seizures – a prospective observational study

J Herzig-Nichtweiß1, F Salih1, S Berning2, M Malter3, J Pelz4, P Lochner5, M Wittstock6, A Günther7, A Alonso8, 
H Fuhrer9, S Schönenberger10, M Petersen2, F Kohle3, A Müller4, A Gawlitza5, W Gubarev6, M Holtkamp1, B 
Vorderwülbecke1, IGNITE! Study Group
1Charité - Universitätsmedizin Berlin, Berlin, Germany, 2Klinikum Osnabrück, Osnabrück, Germany, 3University 
Hospital Cologne, Cologne, Germany, 4Leipzig University Medicine, Leipzig, Germany, 5Saarland University Medical 
Center, Homburg a. d. Saar, Germany, 6Rostock University Medical Center, Rostock, Germany, 7Jena University 
Hospital, Jena, Germany, 8University Hospital Mannheim, Mannheim, Germany, 9Medical Center – University of 
Freiburg, Freiburg i. Br., Germany, 10Heidelberg University Hospital, Heidelberg, Germany

Purpose: Contrary to current guidelines, acute symptomatic seizures frequently prompt initiation of long-term 
antiseizure medication treatment. Following data gathered in the 1950s to 1980s, acute symptomatic seizures bear 
a low risk of subsequent unprovoked seizures (<20% per 10 years). By contrast, in epilepsy, the risk of subsequent 
unprovoked seizures is >60% per 10 years (Hesdorffer DC et al. Epilepsia 2009; 51(4):671-5). However, until now, 
studies did not control for the use of antiseizure medication. We hypothesised that after a first acute symptomatic 
seizure of structural aetiology treated according to current guidelines, the 12-months risk of unprovoked seizure 
relapse is <25%. 
Method: We present a multicentre, prospective, single-arm, open observational study. Subjects aged ≥18 with an 
acute symptomatic first seizure were included if there was no status epilepticus. Patients are followed up during their 
intra- and posthospital course for a total of 12 months. Unprovoked seizure relapse is the study’s primary endpoint. 
The study was prospectively registered in the German Clinical Trials Register (DRKS00017811). 
Results: Between September 2019 and July 2021, 10 centres across Germany recruited 115 patients with acute 
symptomatic seizures of structural aetiology. As of January 2022, 12-month follow-up was completed in 78 participants 
(68%) while 12 (10%) were lost to follow-up. So far, eight participants (7%) had an unprovoked seizure relapse. The 
resulting Kaplan-Meier estimator at 12 months is at 10%. While 53% took antiseizure medication for >3 months, 
ongoing antiseizure medication did not prevent unprovoked seizures. By the time of the ECE in July 2022, follow-up 
will be completed in the remaining participants. 
Conclusion: Our data confirm that even in case of structural aetiology, acute symptomatic seizures are associated 
with a low risk of subsequent unprovoked seizures. Physicians should refrain from initiating long-term antiseizure 
treatment after acute symptomatic seizures. 
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242 
“Benign” EEG for prognostication of favorable outcome after cardiac arrest: a reappraisal

H Fenter1, N Jan1, N Ben Hamouda1, AO Rossetti1
1CHUV, Lausanne, Switzerland

Purpose: The current role of EEG arrest for prognostication after cardiac is based on the ACNS criteria, as defined 
by Westhall et al. 2014 (”highly malignant”, “malignant”, “benign”), and aims at reliably identifying patients with poor 
prognosis). Conversely, ”benign EEG”, defined by the absence of elements attributed to the other two categories, 
seems to have limited sensitivity in detecting good prognosis. 
We postulated that a less stringent “benign EEG” definition (i.e.: reactive, without epileptiform features other than 
triphasics; in addition to Westhall’s definition, regardless of voltage and development, discontinuous background is 
allowed), would improve identification of patients with favorable outcomes. 
Method: Analysis of a prospective adult registry (1.2018-9.2021, 383 patients), with predictive performances using 
2x2 tables (and binomial 95% CI), and comparisons towards Westhall’s benign classification. Good outcome was 
defined as CPC 1-2 at 3 months. 
Results: The modified “benign EEG” definition lead to identification of a greater number of patients with good 
outcome. Sensitivity of the new EEG definition occurring at any time within the first 72 hours was 0.94 (95% CI: 0.92-
0.97) vs 0.67 (95% CI: 0.60-0.73) for Westhall’s definition (p<0.001). Corresponding positive predictive values (PPV) 
were 0.53 (95% CI: 0.46-0.59) versus 0.59 (95% CI: 0.51-0.67) for Westhall’s definition (p=0.27). Similar statistics 
were observed for survivors. 
Conclusion: The refined “benign EEG” classification demonstrated a markedly higher sensitivity for favorable 
outcome and survivors, with minor impacts on PPV. The challenge being to identify these patients efficiently, in order 
to concentrate resources on them, the present adaptation of the pre-existing criteria of “benign EEG” appears to 
represent a promising improvement of prognostication in this clinical setting. 

420 
Seizure detection using subcutaneous ECG during video-EEG-monitoring and home 
monitoring; a prospective, proof-of-concept study

J Jeppesen1,2, J Christensen3,1, H Mølgaard4, S Beniczky1,2,5

1Aarhus University, Department of Clinical Medicine, Aarhus, Denmark, 2Aarhus University Hospital, Department of 
Clinical Neurophysiology, Aarhus, Denmark, 3Aarhus University Hospital, Department of Neurology, Aarhus, Denmark, 
4Aarhus University Hospital, Department of Cardiology, Aarhus, Denmark, 5Danish Epilepsy Centre, Department of 
Clinical Neurophysiology, Dianalund, Denmark

Purpose: Heart rate variability algorithms based on wearable ECG devices have proved to detect not only generalized 
convulsive seizures, but also focal seizures in patients with ictal autonomic changes. In this proof-of-concept study, 
we tested whether the ECG-signals from an implantable cardiac monitor (ICM) could be used to detect seizures in two 
patients with focal epilepsy. 
Method: The subcutaneous ICM device (Confirm RxTM, Abbott) was implanted on the first day of the patient’s stay in 
the epilepsy monitoring unit (EMU). A smartphone app (myMerlinTM, Abbott) was installed on the patient’s smartphone. 
The patients and their families received instructions on how to use the app and to mark an event after experiencing a 
seizure, which would save the previous 14 minutes and upcoming one minute of ECG. 
The patient-tailored seizure detection threshold was set using the first 24-hours of the patients ECG-data obtained 
from a wearable ECG-patch by using a ECG-based seizure detection algorithm as previous described (Jeppesen J et 
al. Epilepsia 2019;60:2105-2113). 
The patients and their families were asked to record as many seizures as possible during a two-to-four-month home 
monitoring period and also to record interictal control epochs. 
Results: In total, 21 of the 22 seizures recorded with the subcutaneous ICM were detected with the seizure detection 
algorithm. Six of the seizures were recorded in the EMU (Patient-1: one focal, one focal-to-bilateral-tonic-clonic; 
Patient-2: four focal), and 16 seizures were recorded in the home monitoring period (Patient-1: four seizures, 
Patient-2: eleven seizures; all likely focal). No false detections were found in the 44 control epochs. 
Conclusion: This proof-of-concept study demonstrates that subcutaneous ICM can be used to detect focal epileptic 
seizures in a home monitoring setting. Future technology developments allowing long-term continuous real-time data 
transmission from the implanted ICM-device is needed in order to alert patients about seizures. 
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94 
Reduced REM sleep: a potential biomarker for diagnosing epilepsy at epilepsy monitoring 
units

U Sadak1, P Honrath1, U Ermis1, J Heckelmann1, T Meyer1, Y Weber1,2, S Wolking1

1RWTH University Hospital Aachen, Aachen, Germany, 2Hertie Institute for Clinical Brain Research, University of 
Tübingen, Tübingen, Germany

Purpose: Establishing the diagnosis of epilepsy can be challenging if interictal epileptic discharges (IEDs) or seizures 
are undetectable. Many individuals with epilepsy experience sleep disturbances, and a reduced percentage of REM 
sleep (REM%) has been observed following seizures. We aimed to assess whether REM% differed in individuals with 
epilepsy compared with individuals with differential diagnoses. 
Methods: We performed a retrospective, monocentric, two-armed case-control study with 128 age-matched 
individuals who underwent ≥72 hours of continuous video-EEG monitoring at the epilepsy monitoring unit (EMU) for 
evaluation of potential epileptic events. We assessed REM% on the first and the last night of EMU admission. Binary 
logistic regressions models were used to evaluate the predictive value of REM%. 
Results: Upon discharge, 64 individuals were diagnosed with epilepsy, 64 with a differential diagnosis. Mean REM% 
in the epilepsy group was significantly lower [12.2% (±4.7) vs. 17.2% (±5.2), p<0.001]. We found no significant 
influence of sex, age, anti-seizure medications, and comedications. A REM%-based and an IED-based regression 
model were equally effective in predicting the diagnostic group [area under the curve (AUC) 0.797 vs. 0.799]. A model 
based on IEDs and REM% was superior to the IED-based model alone [AUC 0.897, p<0.001]. 
Conclusion: Our study shows significantly lower REM% in individuals with epilepsy. REM%-based models show 
a good predictive performance. REM% assessment could support the diagnostic workup at EMUs when IEDs or 
seizures are absent and patient history and semiology appear ambiguous. REM% as a biomarker should be evaluated 
in prospective, multicentric trials. 

238 
Exploratory study of blood biomarkers in patients with post-stroke epilepsy

L Abraira1, M Quintana1, E Fonseca1, D Campos1, A Gifreu1, M Toledo1, L Grau-López2, J Ciurans2, M Jiménez2, JL 
Becerra2, A Bustamante3, A Penalba3, J Montaner3, J Álvarez Sabín4, E Santamarina1

1Vall d'Hebron University Hospital, Epilepsy Unit. Neurology Department, Barcelona, Spain, 2Germans Trias i Pujol 
University Hospital, Epilepsy Unit. Neurology Department, Barcelona, Spain, 3Vall d’Hebron Institute of Research 
(VHIR), Universitat Autònoma de Barcelona., Neurovascular Research Laboratory, Barcelona, Spain, 4Vall d'Hebron 
University Hospital, Neurology Department, Barcelona, Spain

Purpose: Stroke is the main etiology of epilepsy in older adults. Blood biomarkers can provide information additional 
to the clinical risk factors of post-stroke epilepsy. 
Our aim is to describe new serum biomarkers present at the onset of stroke in patients who develop post-stroke 
epilepsy and to evaluate their expression at 5-year follow-up. 
Methods: Of 51 patients with post-stroke epilepsy (ischemic and hemorrhagic) we selected 15 patients with epilepsy 
and 15 controls matched for age, sex, type and severity of stroke. We analyzed 480 proteins (Olink®, 5 panels of 96 
proteins [inflammation, neurological, cardiovascular I and II, cardioembolic] at baseline (<6 hours from stroke onset) 
and at 5-year follow-up. Differences in expression in both samples and changes in their behavior over time were 
evaluated. 
Results: Fifteen patients with post-stroke epilepsy (mean age 61.7±10.5; 13.3% female) and 15 controls were 
included. Nine proteins were down-expressed in the baseline sample (CASP-8, TNSF-14, STAMB, ENRAGE, EDA2R, 
SIRT2, TGF-alpha, OSM and CLEC1B). The pattern of behavior over time was different for TNFSF-14 (Epilepsy (E): 
+11.4%, Controls (C): -7.5%), CLEC1B (E: +5.1%, C: -1.8%) and OSM (E: +7.9%, C: -3%). A greater relative increase 
in the following biomarkers was identified in patients with epilepsy at 5-year follow-up: SRC (E: +2.6%, C: -18.2%) and 
ST1A1 (E: 16.1%, C: -29.2%). 
Conclusion: Patients with post-stroke epilepsy have a different protein expression compared to those without 
seizures. These results could suggest a dysregulation in protein function, which could also be involved in post-stroke 
epileptogenesis. 
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213 
How is (mesial) frontal lobe seizure semiology characterised in post-surgical seizure-free 
paediatric patients? A retrospective analysis at Great Ormond Street Hospital, London

T van Dalen1, J. Kirkham2, R Thornton3,4, M Tisdall5, JH Cross6,7, F D'Arco8

1Great Ormond Street Hospital for Children NHS Trust, London, United Kingdom, 2Great Ormond Street Hospital 
for Children, NHS Foundation Trust, Paediatric Neurophysiology, London, United Kingdom, 3Great Ormond Street 
Hospital for Children, NHS Foundation Trust, Paediatric Neurophysiology, London, United Kingdom 4Cambridge 
University Hospitals, NHS Foundation Trust, Neurophysiology, Cambridge, United Kingdom, 5Great Ormond Street 
Hospital for Children, NHS Foundation Trust, Paediatric Neurosurgery, London, United Kingdom, 6University College 
London Great Ormond Street Institute for Child Health, London, United Kingdom, 7Great Ormond Street Hospital for 
Children, NHS Foundation Trust, Paediatric Neurology, London, United Kingdom, 8Great Ormond Street Hospital for 
Children, NHS Foundation Trust, Paediatric Neuroradiology, London, United Kingdom

Purpose: Seizure semiology is vital in localising the seizure onset zone (SOZ) prior to surgical resection for focal 
epilepsy, but studies specifically addressing frontal lobe epilepsy (FLE) in children, are scarce. We aimed to identify 
characteristics of seizure semiology at sub-lobar level in paediatric FLE (pFLE) patients while also assessing the 
impact of age on semiological features. 
Method: We retrospectively identified 43 pFLE patients who were seizure-free after resective surgery at Great 
Ormond Street Hospital (GOSH) between 2010 and 2020. We analysed pre-operative ictal seizure semiology from 
video-electroencephalography (vEEG) recordings and stratified them by resection region (mesial or lateral frontal 
lobe), and age at surgery. 
Results: pFLE is characterised by short, frequent, complex seizures, similar to adult cohorts. Children with mesial 
versus lateral FLE exhibit more contralateral head-deviation (33.3% vs 0.0%; p=0.009; forced contralateral head-
deviation: 26.7% vs 0.0%; p=0.03), ictal body-turning (IBT: 53.3% vs 15.0%; p=0.03; ipsilateral IBT: 46.7% vs 5.0%; 
p=0.01), and complex motor signs (80.0% vs 45.0%; p=0.046). Both age groups (under 7 years old versus aged 7 
and older) exhibited hyperkinetic features (20.0% vs 40.0%) in contrast with previous reports. Less contralateral IBT, 
distal stereotypies and complex behavioural seizure components were observed in younger versus older children 
(contralateral IBT: 0.0% vs 20.0%, p=0.046; distal stereotypies: 36.0% vs 73.3%, p=0.048; complex behaviour: 40.0% 
vs 80.0%, p=0.02). 
Conclusion: This study is the largest, most detailed semiological analysis of children with focal epilepsy of confirmed 
frontal lobe origin. Children with pFLE demonstrate semiological features which may help to differentiate between 
mesial and lateral SOZs. While age-dependent differences in semiology exist, typical frontal lobe features (e.g. 
hyperkinetic seizures) are seen even in the very young. Greater understanding of paediatric seizure semiology might 
lead to increased accuracy in identifying the SOZ and earlier pre-surgical evaluation, which is associated with better 
outcomes. 
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541 
Imaging the cytoarchitectural changes within focal cortical dysplasiausing diffusion tensor 
imaging

AG Gennari1,2, D Cserpan1, I Yakoub1, R Kottke3, R Tuura O’Gorman2,4,5, G Ramantani1,4,5

1University Children's Hospital Zurich, Department of Neuropediatrics, Zurich, Switzerland, 2University Children's 
Hospital Zurich, MR-Research Centre, Zurich, Switzerland, 3University Children's Hospital Zurich, Department of 
Radiology, Zurich, Switzerland, 4University of Zurich, Zurich, Switzerland, 5University Children's Hospital Zurich, 
Children’s Research Centre, Zurich, Switzerland

Purpose: Diffusion tensor imaging (DTI) has the potential to lend insight into the cytoarchitectural changes associated 
with focal cortical dysplasia (FCD), the predominant aetiology of paediatric structural epilepsy. However, DTI changes 
in FCD have remained largely unexplored in this population, which could profit the most from novel biomarkers. 
We investigated if DTI indices differed between FCD and contralateral brain parenchyma (CBP) and if alterations in 
specific clinical features affected DTI values. 
Methods: In this single-centre retrospective, cross-sectional study, we considered children and adolescents with focal 
structural epilepsy associated with FCD who underwent brain MRI, including DTI sequences, in our institution. FCDs 
were manually segmented on high-resolution 3D T1-weighted MRI, and the DTI parameters of fractional anisotropy 
(FA), mean diffusivity (MD), axial diffusivity, and radial diffusivity were calculated in both FCD and CBP, after 
normalizing the DTI to the anatomical images. DTI indices facilitating an optimal differentiation between FCD and CBP 
were further analysed to determine if clinical features affected DTI values. 
Results: 32 patients (20 male; mean age at MRI 6.0 ± 4.7 years) were enrolled in this study: FCD was histologically 
confirmed in 15 of 32 cases. FA values were lower in FCD compared to CBP (p=0.028), whereas MD values were 
higher in FCD than in CBP (p=0.044). In histologically confirmed FCD, the difference in FA values between FCD and 
CBP was higher for FCD type IIb than for FCD type I (p=0.033), and for patients with a positive vs. negative history of 
status epilepticus (p=0.015), while none of the clinical features influenced the difference in MD values. 
Conclusion: FA values can discriminate FCD from CBP and distinguish between FCD subtypes, whereas 
status epilepticus can lead to an increase in FA values. DTI may prove a powerful tool for FCD identification and 
differentiation, thus improving outcomes in the paediatric population. 

707 
A neverending challenge: epilepsy secondary to MECP2 mutation

E González Alguacil1, V Soto Insuga1, M García Fernández1, NV Ortiz Cabrera1, B Bernardino1, JJ García Peñas1, A 
Duat Rodríguez1, M Jiménez Legido1, ML Ruíz Falcó Rojas1

1Hospital Universitario Niño Jesús, Madrid, Spain

Purpose: Epilepsy is common in Rett síndrome (RTT), an X-linked dominant disorder caused by mutations in 
theMECP2gene, but its characteristics and management of epilepsy has not been sufficiently explored. 
Method: Retrospective study of 43 girls <18 years of age with pathogenic mutation in MECP2. Patients were 
categorized according to clasic (RTTC), atypical Rett syndrome (RTTA) and patients with mutation without clinical 
syndrome. 
Results: 26 patients had RTTC: 18 (70%) had epilepsy (mean onset 7 years [2-13)). Seizures were generalized tonic-
clonic (TCGS) or focal motor tonic (FMT), being reflex in 8 (30%) (triggers: 4 hyperventilation, 1 photosensitive and 1 
laughter). The initial EEG had centrotemporal spikes (CTS) and only one patient had epileptic encephalopathy pattern 
(EE). In 12 (66%) epilepsy was refractory with a mean antiepileptic drugs (AEDs) number of 3.2. The most effective 
drug was topiramate (12/12), especially in reflex seizures triggered by hyperventilation, followed by valproic acid (VPA) 
(13/18). Levetiracetam was ineffective (0/11). 
17 patients presented RTTA: 8 (47%) had epilepsy [mean onset 3.5 years (2-6)], seizures were similar semiology, 
without reflex seizures. The EEG had CTS in 2, and 4 patients had a EE pattern. In 6 (75%) the epilepsy was 
refractory with a mean AEDsnumber of 4. The most effective drug was topiramate (4/4) and VPA (5/6). 
3 patients without RTT clinical, had epilepsy [mean onset 6.3 years (4-11 years)]. All presented a multifocal EEG with 
evolution to Lennox-Gastaut syndrome. The mean AEDs number was 5. VPA was effective in 2/3 and topiramate in 
1/3 
Epilepsy characteristics had not correlated with severity scales. Genotype did not predict the frequency and type of 
epilepsy. 
Conclusion: Refractory epilepsy is common in RTT. In the classic phenotypes, reflex seizures are more frequent, 
while in the RTTA or mutation in MECP2 without RTT clinical evolution to epileptic encephalopathy is more frequent 
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231 
The ENVISION Study, an international, prospective natural history study in young children 
with SCN1A+ Dravet syndrome

A Brunklaus1, I Scheffer2, MS Perry3, J Wheless4, J Sullivan5, K Knupp6, C Roberts7, S Boronat8, L Laux9, P Smeyers10, 
E Segal11, D Holder12, A Patel13, M Lallas14, S Phillips15, D Dlugos16, K Nickels17, D Lal18, E Wirrell17, S Zuberi1, S 
Christensen19, J Gofshteyn19, N Huang19, E James19, MC Vila19, S Rico19

1Royal Hospital for Children, Glasgow, United Kingdom, 2University of Melbourne, Austin Health, Melbourne, Australia, 
3Cook Children’s Medical Center, Fort Worth, United States, 4Le Bonheur Children's Hospital, Memphis, United States, 
5University of California at San Francisco, San Francisco, United States, 6Children’s Hospital Colorado, Aurora, United 
States, 7Doernbecher Children’s Hospital, Portland, United States, 8Hospital de la Santa Creu i Sant Pau, Barcelona, 
Spain, 9Ann & Robert H. Lurie Children's Hospital of Chicago, Chicago, United States, 10Hospital Universitari i 
Politècnic La Fe, Valencia, Spain, 11Northeast Regional Epilepsy Group, Hackensack, United States, 12Children's 
Hospital Los Angeles, Los Angeles, United States, 13Nationwide Children’s Hospital, Columbus, United States, 
14Nicklaus Children’s Hospital, Miami, United States, 15Multicare Health System, Tacoma, United States, 16Children’s 
Hospital of Philadelphia, Philadelphia, United States, 17Mayo Clinic, Rochester, United States, 18Cleveland Clinic 
Lerner Research Institute, Cleveland, United States, 19Encoded Therapeutics, South San Francisco, United States

Purpose: Dravet Syndrome (DS) is the prototypic developmental and epileptic encephalopathy characterized by 
drug-resistant seizures and developmental impairment. There are limited contemporary, prospective long-term data 
describing the full range of phenotypic features and evolution, and the impact of DS in young children. ENVISION is 
a comprehensive observational study aimed at prospectively evaluating the course and impact of disease in young 
children living with SCN1A+ DS and families. Data collected during 1 ½ year of study will be presented. 
Methods: Ongoing international, multicenter, longitudinal, prospective study of children with DS with a confirmed 
SCN1A pathogenic or likely pathogenic variant, aged 6 months to 5 years at study entry. Participants are assessed 
remotely every 3 months (6 in-person) for 24 months to evaluate the longitudinal progression of various endpoints 
using an electronic seizure diary and validated tools, including Bayley-III, Vineland-III, and PedsQL. 
Results: As of 5Nov2021, 45 participants have been enrolled (mean age 31 months). Approximately 40% of 
participants were aged ≤2 years at enrollment (19/45) and over 70% have truncating variants (32/45). Despite multiple 
antiseizure medications (median 3; range 1–6), median monthly countable seizure frequency (MCSF) increases with 
age. High MCSF heterogeneity was observed (range 0–2647 seizures per 28 days at 3-month visit). Regardless of 
variant type, participants showed substantially decreased neurocognitive abilities by age 3 years; children aged 4–5 
years show skills comparable to neurotypical children at age 2 years. Gross/fine motor skills are impaired in children 
with DS younger than 3 years of age. Quality of life is impaired and worsens with age, functional abilities are affected 
as early as 2 years of age.  
Conclusions: Initial ENVISION data demonstrate the trajectory and timing by which children with DS deviate from 
neurotypical peers and highlight the early therapeutic window for disease-modifying therapies to provide maximum 
benefit. 
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329 
Donepezil as precision therapy for gain-of-function variants in KCNQ2/KCNQ3 
encephalopathy

A Nissenkorn1,2, L Bar3, L Rothstein1, B Attali3
1Wolfson Medical Center, Pediatric Neurology Unit, Holon, Israel, 2Tel Aviv University, Pediatric Department, Tel Aviv, 
Israel, 3Tel Aviv University, Physiology Department, Tel Aviv, Israel

Purpose: TheKCNQ2/KCNQ3 genes encode for the voltage-gated-K-channel underlying the M-current, regulating 
neuronal excitability. Loss-of-function variants cause neonatal epilepsy, treatable with M-current openers. Gain-of-
function variants present with later onset epilepsy and developmental disability, and could be amenable to M-current 
blockers, but such therapies are not available. In this translational project we research whether donepezil, a 
cholinergic drug used in Alzheimer could suppress the M-currents in-vitro and improve symptoms in patients with gain-
of-function variants. 
Method: 
1/Laboratory methods: The effect of 1 µM donepezil on the amplitude of M-current was measured separately in 
excitatory and inhibitory neurons of primary cultured hippocampal cells [14–16 d in-vitro]. To identify GABAergic 
neurons, we infected hippocampal cultures with a recombinant virus derived from an AAV-viral vector driving the 
expression of the fluorescent protein mCherry under the control of the specific GABAergic hDlx promoter. The 
M-current was measured by standard deactivation protocol (holding at 0 mV and deactivation at −60 mV) in the whole-
cell configuration of the patch-clamp technique. The M-current was determined by the amplitude of the tail.  
2/Exploratory study: Three patients bearing gain-of-function variants- KCNQ2(p. Arg144Gly), KCNQ3(p.Arg227Gln, 
p.Arg230Cys) will be administered donepezil 5mg/d for 6 months. Outcome measures will be seizure frequency, 
epileptiform activity on sleep-EEG and neuropsychological tests ( ABAS-II, CDI, CARS-2). 
Results:  
1/Application of 1 µM donepezil produced within 3-5 min a significant inhibition of 67% of the M-current amplitude 
of excitatory neurons (2.4±0.46 vs.0.89±0.15pA/pF, p<0.01). In inhibitory neurons, application of 1 µM donepezil 
produced a lesser inhibition of 59% of the M-current amplitude (1.39±0.43 vs. 0.57±0.21, p=0.053), which did not 
reach statistical significance.  
2/We expect donepezil to improve cognitive outcome measures by 20% and reduce seizure frequency by 50%. 
Conclusion: Donepezil would be a repurposed drug, used as precision treatment for gain-of-function variants in 
KCNQ2/KCNQ3 encephalopathy. 

663 
Neonatal seizures: use of the last ILAE Classification in a retrospective observational 
cohort study

P De Liso1, B Martinucci2,1, F Campi3, A Dotta3, LM Piscitello1, F Vigevano1

1Bambino Gesù Children's Hospital, IRCCS, Department of Neuroscience, Neurology Unit, Rome, Italy, 2Tor Vergata 
University Hospital, Systems Medicine Department, Rome, Italy, 3Bambino Gesù Children's Hospital, IRCCS, Medical 
and Surgical Department of the Foetus - Newborn - Infant, Rome, Italy

Purpose: Neonatal seizures are the most common neurological emergency in newborns. The majority of seizures 
occur in response to an acute brain insult. A smaller number of cases are due to non-acute genetic or malformative 
etiologies. The aim of this study was to classify our patients' seizures according to the last ILAE classification. 
Methods: This was a retrospective observational cohort study of all the neonatal cases with video EEG-confirmed 
seizures, recorded between January 2015 and August 2021 at Bambino Gesù Children's Hospital. During this period, 
886 newborns (494M) required a neurological evaluation in the Neonatal Intensive Care Unit; among them, 11.6% 
(103, 60M) presented seizures. Perinatal history, primary diagnosis, age at seizures onset, semiology of seizures and 
EEG features were analysed, applying the last ILAE classification for neonatal seizures. 
Results: A total of 38 (20M) cases with video-EEG recorded seizures were included. Median age at onset was 7.8 
days (range: 1-28 days ± 9,3 DS). Median gestational age was 38,6 weeks (range: 33,5-41,2 weeks ± 1,8 DS). The 
most frequent etiologies were HIE (17), stroke (7) and DEE (4). The duration of EEG recordings ranged from 30 
minutes to 48 hours. We recorded 491 single seizures and 6 Status Epilepticus. 217 seizures were electrographic-
only, due to HIE in 14 patients. 22 patients presented electroclinic seizures and the most frequent type (11/22) was 
clonic, due to acute etiologies. Tonic seizures were mainly observed in patients with DEE. 
Conclusions: The new ILAE classification appears to be comprehensive. Using seizures type and descriptors, we 
were able to include all our patients in a specific category. At this age, a classification based on the predominant 
clinical features, allows a better definition of the phenotype and a possible correlation with the etiology, as well as 
starting a therapy based on precision medicine as soon as possible. 
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89 
Altered correlation of simultaneously recorded EEG-fMRI connectomes in temporal lobe 
epilepsy

J Wirsich1, GR Iannotti1, B Ridley2, L Sheybani1, E Shamshiri1, F Grouiller3, F Bartolomei4, M Seeck1, F Lazeyras5, J-P 
Ranjeva2, M Guye2, S Vulliémoz1

1University of Geneva, EEG and Epilepsy Unit, University Hospitals and Faculty of Medicine of Geneva, Geneva, 
Switzerland, 2Aix-Marseille Université, CNRS, CRMBM UMR 7339, APHM, Hôpitaux de la Timone, Pôle d’Imagerie 
Médicale, CEMEREM, Marseille, France, 3University of Geneva, Swiss Center for Affective Sciences, Geneva, 
Switzerland, 4Aix-Marseille Université, Institut de Neurosciences des Systèmes, INSERM, UMR_S 1106, APHM, 
Hôpitaux de la Timone, Pôle de Neurosciences Cliniques, Marseille, France, 5University of Geneva, Department of 
Radiology and Medical Informatics, Geneva, Switzerland

Purpose: Whole-brain functional networks/connectomes have been characterized on different temporal and spatial 
scales in humans using EEG and fMRI but the precise relationship between those results is unclear. Here, we aim to 
characterize the spatial correlation between EEG and fMRI connectomes in left and right temporal lobe epilepsy (r/
lTLE) using simultaneous EEG-fMRI recordings. 
Method: From two independent centers, we acquired resting-state concurrent EEG-fMRI of 35 healthy controls 
(21 Geneva, 14 Marseille) and 34 TLE patients (23 Geneva, 11 Marseille). The data – averaged fMRI activity and 
EEG source imaging - was projected onto the same brain atlas. For each subject, connectomes based on fMRI 
(using Pearson correlation) and EEG (using imaginary coherence) were calculated. Correlations between the group-
averaged EEG and fMRI connectomes were statistically compared by permuting the group labels. 
Results: For all groups average EEG and fMRI connectomes were correlated (r~0.3-0.4). For both imaging centers, 
correlation between EEG and fMRI connectivity was significantly increased in rTLE (p<0.05 corrected) when 
compared to controls (all bands, except gamma). In contrast, lTLE patients showed a significant decrease for the 
correlation between EEG-beta and fMRI connectivity compared to controls (p<0.05 corrected). While changes in rTLE 
patients were linked to a global increase of spatial correlation, the changes in lTLE were spatially localized in the 
default mode network and the limbic network. 
Conclusion: EEG and fMRI connectomes are correlated for both healthy subjects and patients. The increased 
correlation of EEG-fMRI in rTLE patients indicates a synchronization of brain activity across all measured timescales 
suggesting a reduced functional repertoire in rTLE patients but not lTLE patients. This is in line with previous work 
showing a global bilateral reorganization of functional and structural networks in rTLE as opposed to more local 
changes in lTLE. 

109 
MELD project: MRI automated detection and atlasing of lesions in focal cortical dysplasia

H Spitzer1, M Ripart2, JH Cross2, T Baldeweg2, S Adler2, K Wagstyl3, MELD Consortium
1Helmholtz Zentrum Munich, Munich, Germany, 2UCL Great Ormond Street Institute for Child Health, London, United 
Kingdom, 3UCL Wellcome Centre for Human Neuroimaging, London, United Kingdom

Introduction: Drug-resistant focal epilepsy is often caused by focal cortical dysplasias (FCDs) which are notoriously 
difficult to visually identify on structural MRI but are amenable to surgical resection. We aimed to develop an open-
source, interpretable, surface-based machine-learning algorithm to automatically detect FCDs on heterogeneous 
structural MRI data from epilepsy surgery centres worldwide. 
Methods: The MELD Project collated and harmonised a retrospective MRI cohort of 1015 participants, 618 patients 
with focal FCD-related epilepsy and 397 controls, from 22 epilepsy centres worldwide. We trained a neural network to 
detect FCDs based on multiple surface-based features. The network was trained and cross-validated on 50% of the 
cohort and tested on the remaining 50%. We used integrated gradient saliencies to interrogate network performance. 
Results: An atlas of lesion locations revealed a non-uniform distribution of FCD lesions, with hotspots in the temporal 
pole, frontal pole and superior frontal sulcus. The automated MRI lesion detection pipeline outputs individual patient 
reports, which identify the location of predicted lesions, alongside imaging features and relative saliency. After 
including a border-zone around lesions, the developed MELD FCD surface-based algorithm had a sensitivity of 67% 
and a specificity of 54% on the test cohort, and a sensitivity of 85% on a subcohort of seizure-free patients with FCD 
type IIB who had T1 and FLAIR. 
Conclusions: The MELD project offers a unique dataset for robust neuroimaging analyses of FCD. The non-
uniform atlas of lesion locations reveals cortical areas that are either more susceptible to pathogenic somatic mosaic 
mutations or more vulnerable to mutation-induced epilepsy. We present a robust and interpretable machine-learning 
algorithm for automated detection of focal cortical dysplasias. This algorithm is made openly available and could 
be used as a research adjunct in the presurgical evaluation of patients with epilepsy, to improve confidence in the 
identification of subtle MRI lesions. 
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377 
Focal “scalp-invisible” epileptic activity is associated with increased large-scale brain 
network efficiency

N Roehri1, M Carboni1, P De Stefano1, L Spinelli1, J Heyse2, R Marquis1, P van Mierlo2, M Seeck1, S Vulliemoz1

1EEG and Epilepsy Unit, University Hospitals and Faculty of Medicine of Geneva, University of Geneva, Geneva, 
Switzerland, 2Medical Image and Signal Processing Group, Department of Electronics and Information Systems, 
Ghent University, Ghent, Belgium

Purpose: In focal epilepsy, the activity of physiological brain networks is disrupted also during periods without any 
epileptic discharges visible in scalp EEG. Simultaneous recordings showed that only a minority of epileptic spikes 
detected by intracranial EEG (iEEG) also appear on the scalp. We aimed at comparing network features in epochs of 
scalp-hidden spikes (iEEG-IED periods) and epochs free of spikes on both scalp EEG and iEEG (rest periods). 
Methods: Simultaneous hd-EEG/iEEG was recorded in 9 patients with pharmacoresistant focal epilepsy. We identified 
2 sets of epochs in each patient: i) intracranial hippocampal IEDs (iEEG-IED periods) not visible on the scalp and 
ii) epochs without any epileptic activity in both hd-EEG and iEEG (rest period). The activity of 72 brain regions was 
estimated using individual head models and distributed inverse solution. We first calculated the event-related spectral 
perturbation (ERSP) in the hippocampus. Then we computed the connectivity between these 72 brain regions and 
calculate two measures of network integration and segregation. We statistically compared these measures in the two 
types of epochs. 
Results: The ERSP showed an increase in power from delta to alpha during the iEEG-IED compared to the rest 
period (p<0.05, FDR corrected). Both the integration and segregation increased during iEEG-IED periods compared to 
rest periods in broad band and in theta band (p<0.05, FDR corrected). 
Conclusion: Even in absence of visible epileptic activity, we first showed that some information of the hippocampal 
IED reaches the scalp-electrodes and second that changes in the network due to hidden pathological events can be 
measured with non-invasive means. Moreover, brain activity of patients with epilepsy seems to be differently altered 
during rest and iEEG-IED periods, arguing in favor of pathological networks during underlying epileptic activity. 

481 
7T metabolic MRI in focal epilepsy

SM Jacobs1, Z Shams1, EC Wiegers1, JP Wijnen1, DW Klomp1, E Versteeg1, JCW Siero1,2, A Mühlebner3,4, W Van 
Hecke3, P van Eijsden5, PA Robe5, M Zijlmans5,6, AG van der Kolk1,7

1University Medical Center Utrecht, Department of Radiology and Nuclear Medicine, Utrecht, Netherlands, 2Spinoza 
Centre for Neuroimaging Amsterdam, Amsterdam, Netherlands, 3University Medical Center Utrecht, Department of 
Pathology, Utrecht, Netherlands, 4Amsterdam University Medical Center, Location AMC, Department of Pathology, 
Amsterdam, Netherlands, 5University Medical Center Utrecht, UMC Utrecht Brain Center, Department of Neurology 
and Neurosurgery, Utrecht, Netherlands, 6Stichting Epilepsie Instellingen Nederland (SEIN), Heemstede, Netherlands, 
7Radboud University Medical Center, Department of Radiology, Nijmegen, Netherlands

Purpose: To combine different (metabolic) magnetic resonance imaging (MRI) sequences at 7 Tesla to characterize 
focal epileptogenic lesions, and uncover potential metabolic markers that could help identifying the culprit lesion in 
MRI-negative epilepsy patients. 
Methods: Five patients (aged 23-48 years; three females) and five healthy volunteers (aged 24-27 years; two 
females) were included. All subjects underwent one (metabolic) 7 Tesla MRI examination including quantitative 
susceptibility mapping (QSM) and proton (1H) magnetic resonance spectroscopy (MRS). The field-of-view in healthy 
volunteers was matched with the lesion location in the patients. All patients were diagnosed with hippocampal 
sclerosis (HS) or focal cortical dysplasia (FCD) and were scheduled for surgical treatment the day after their 
(metabolic) 7 Tesla MRI examination. Final diagnosis was based on histopathology. QSM images were analyzed 
qualitatively for differences in iron deposition. 
Results: Using QSM, we observed increased iron deposition in the affected hippocampus of two HS patients that was 
not found in the contralateral hippocampus, neither in a suspected HS patient with no abnormal tissue, nor in matched 
healthy volunteers. No increased iron deposition was found in patients with FCD or matched healthy volunteers. No 
significantly different metabolite ratios between patients and healthy volunteers using1H MRS were found yet. 
Conclusion: These preliminary results support previous findings of increased iron deposition using susceptibility-
weighted imaging and histopathology in mesial temporal lobe epilepsy (Zimmer TS et al. Neuropathol Appl Neurobiol. 
2020;46:546-563; Zhang Z et al. BMC Neurosci. 2014;15:117). This is a first step towards a combined metabolic MRI 
profile of focal epilepsy at 7 Tesla. Ongoing patient inclusion will increase our sample size, allowing for more robust 
statistical analyses of our QSM and MRS data. 
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Emotion perception and recognition in juvenile myoclonic epilepsy

LJ Rainer1, G Kuchukhidze1, E Trinka1, M Braun2, M Kronbichler2, P Langthaler3, G Zimmermann3, S Said-Yürekli2, M 
Kirschner1, L Zamarian4, H Jokeit5, J Höfler1

1Department of Neurology, Christian-Doppler Medical Centre, Paracelsus Medical University, Centre for Cognitive 
Neuroscience Salzburg, Affiliated Member of the European Reference Network, EpiCARE, Salzburg, Austria, 2Centre 
for Cognitive Neuroscience / Department of Psychology, Paris-Lodron University, Naturwissenschaftliche Fakultaet, 
Salzburg, Austria, 3Department of Mathematics, Paris-Lodron University, Naturwissenschaftliche Fakultaet, Salzburg, 
Austria, 4Department of Neurology, Medical University of Innsbruck, Innsbruck, Austria, 5Swiss Epilepsy Center, 
Zürich, Switzerland

Purpose: Juvenile myoclonic epilepsy (JME) is the most common age-related idiopathic epilepsy, with an elevated 
risk of psychiatric disorders.   Imaging studies reveal emotional and behavioral problems to be associated with subtle 
structural and functional alterations mainly in frontal cortex and thalamus. Understanding of pathophysiological 
mechanisms in emotion perception and recognition in JME, might enable the development of psychological and 
pharmacological interventional strategies. In this study, we aimed to assess emotion perception and recognition in 
patients with JME. 
Method: We recruited 65 patients (JMEs; 37 female) and 68 controls (HCs; 38 female). All participants underwent 1. 
The Structured Clinical Interviews for DSM-IV Axis I and Axis II; 2. A Neuropsychological test battery; 3. An emotion 
recognition test battery (NEmo); and 4. An emotion perception fMRI-paradigm, in which participants passively watched 
dynamic fearful faces. 
Results: Axis I and/or Axis II disorders were diagnosed in 63% of JMEs and 21% of HCs. JMEs performed worse in 
psychomotor speed, tonic alertness, divided attention, mental flexibility, and inhibition of automated reactions. Emotion 
recognition (NEmo) was lower in all emotion recognition tasks in total (all emotions), as well as only for the emotion 
fear. Neuroimaging revealed decreased amygdala activation in JMEs. Duration of epilepsy correlated negative with 
the NEmo-subtest of parallel prosodic and facial emotion recognition (all emotion and fear), and the verbal learning 
score. No differences were found when controlling for psychiatric disorders, type of seizure (GCTS/other/none), as 
well as psychomotor speed.   
Conclusion: JME is associated with a decreased bilateral amygdala activation in emotion perception. Our results 
point to an affective phenotype that is accompanied by a dysexecutive syndrome. Decreased amygdala activity might 
contribute to abberant fronto-limbic connections and by that might increase the risk of altered emotion recognition and 
psychiatric comorbidities. 
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668 
Disorganization of language and working memory systems in frontal versus temporal lobe 
epilepsy

L Caciagli1,2,3, C Paquola4,5, X He2,6, C Vollmar1,3,7, M Centeno1,3,8, B Wandschneider1,3, U Braun2,9, K Trimmel1,3,10, SB 
Vos1,3,11,12, MK Sidhu1,3, PJ Thompson1,3, S Baxendale1,3, GP Winston1,3,13, JS Duncan1,3, DS Bassett2,14,15,16,17,18, MJ 
Koepp1,3, BC Bernhardt4

1University College London, Queen Square Institute of Neurology, Department of Clinical and Experimental Epilepsy, 
London, United Kingdom, 2University of Pennsylvania, Department of Bioengineering, Philadelphia, United States, 
3Epilepsy Society, MRI Unit, Chalfont St Peter, United Kingdom, 4McGill University, McConnell Brain Imaging Centre, 
Montreal Neurological Institute, Montreal, Canada, 5Forschungszentrum Jülich, Jülich, Germany, 6University of 
Science and Technology of China, Department of Psychology, School of Humanities and Social Sciences, Hefei, 
China, 7Ludwig-Maximilians-Universität, Department of Neurology, Munich, Germany, 8Hospital Clínic de Barcelona, 
Epilepsy Unit, Barcelona, Spain, 9Central Institute of Mental Health, Department of Psychiatry and Psychotherapy, 
Mannheim, Germany, 10Medical University of Vienna, Department of Neurology, Vienna, Austria, 11University College 
London, Centre for Medical Image Computing, London, United Kingdom, 12University College London, Queen Square 
Institute of Neurology, Neuroradiological Academic Unit, London, United Kingdom, 13Queen’s University, Department 
of Medicine, Division of Neurology, Kingston, Canada, 14University of Pennsylvania, Department of Physics and 
Astronomy, Philadelphia, United States, 15University of Pennsylvania, Department of Electrical and Systems 
Engineering, Philadelphia, United States, 16University of Pennsylvania, Department of Neurology, Philadelphia, United 
States, 17University of Pennsylvania, Department of Psychiatry, Philadelphia, United States, 18Santa Fe Institute, Santa 
Fe, United States

Purpose: Cognitive impairment detrimentally affects both people with frontal lobe epilepsy (FLE) and temporal lobe 
epilepsy (TLE). While the underlying neural correlates have been extensively investigated in TLE, functional imaging 
studies in FLE are scarce. Here, we investigated neural processes accounting for cognitive dysfunction in FLE, and 
directly compared FLE and TLE patients to establish commonalities and differences. 
Method: We investigated 172 adults (56 FLE, 64 TLE, 52 controls) using neuropsychological tests and four fMRI 
tasks probing expressive language (verbal fluency, verb generation) and working memory (verbal and visuo-spatial). 
Patient groups were comparable in age of epilepsy onset, disease duration, and antiseizure medication load. We 
mapped task-related brain activation and deactivation using a novel multiscale approach, and tracked reorganization 
in FLE and TLE. Our analyses complemented voxel-based maps with profiling of task effects across established 
motifs of functional brain organization: (i) canonical resting-state functional networks, and (ii) the principal functional 
connectivity gradient, that encodes a continuous transition from lower-level (sensory) to higher-order (transmodal) 
brain areas. 
Results: We find that cognitive impairment in FLE is accompanied by reduced activation across frontoparietal 
attentional and executive networks, and reduced default-mode network deactivation, indicating large-scale 
disorganization of task-related recruitment, particularly during working memory. Patterns of dysfunction in FLE and 
TLE are broadly similar, but some traits are syndrome-specific: impaired default-mode deactivation is more evident in 
FLE, while impaired recruitment of posterior language areas is more evident in TLE. More severe epilepsy relates to 
more marked cognitive network disorganization both in FLE and TLE. 
Conclusions: Our study elucidates neural processes underlying cognitive impairment in the most common focal 
epilepsies, identifies frontoparietal executive alterations as a shared biological signature, irrespective of seizure 
focus localization, and shows that temporal lobe language alterations are TLE-specific. The highlighted systems-level 
behavior may be amenable to future remediation strategies, including neurostimulation. 
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161 
D-galactose supplementation for the treatment of patients with mild malformation of 
cortical development with oligodendroglial hyperplasia in epilepsy (MOGHE): an interim 
analysis of a proof-of-concept trial

A Aledo-Serrano1, R Toledano1, I Garcia-Morales1,2, M Budke1,3, A Beltran-Corbellini1, I Blümcke4,5, R Coras4,5, A Gil-
Nagel1
1Ruber Internacional Hospital; INCE Foundation, Neurology, Madrid, Spain, 2Clinico San Carlos University Hospital, 
Neurology, Madrid, Spain, 3Niño Jesus University Hospital, Neurosurgery, Madrid, Spain, 4University Hospital 
Erlangen, Neuropathology, Erlangen, Germany, 5Friedrich-Alexander University, Neuropathology, Erlangen, Germany

Purpose: MOGHE is a new entity frequently associated with refractory epilepsy and neurodevelopmental disorders. 
Recently, it has been associated to SLC35A2 (Solute Carrier Family 35 Member A2) brain mosaic pathogenic 
variants. In addition, patients with germline SLC35A2 pathogenic variants improve with galactose supplementation. 
Therefore, the investigators aim to elucidate whether d-galactose as an add-on treatment might improve epilepsy and 
neurodevelopmental outcomes in patients with MOGHE (clinicaltrials.gov identifier: NCT04833322). 
Method: Patients with electroclinical and histopathological features of MOGHE with at least two of the following 
inclusion criteria (uncontrolled seizures, frequent epileptiform activity at EEG, developmental comorbidity) were 
included. Main outcomes pre-treatment and 6 months post-treatment were: clinical global impression, seizure 
frequency, quantification of epileptiform activity at 24h video-EEG, neuropsychological (BRIEF-2, CPT-II, SNAP-IV, 
WPPSI) assessment. D-galactose was supplemented using validated protocols for patients with SLC35A2 germline 
mutations, once per day, up to 1.5g/kg per day (Witters P et al, Genet Med, 2020 22(6):1102-1107). 
Results: Nine patients were included from January 2021 to January 2022, with epilepsy surgeries performed between 
2008 and 2021. Age range was between 6 and 29 years; two females; eight out of nine with frontal lobe origin. Four 
patients had uncontrolled seizures, eight had cognitive impairment, all presented frequent epileptiform activity at 
EEG. Three patients reported mild transient digestive symptoms. No other relevant adverse events were found. Four 
patients had completed the follow-up at the time of this interim analysis: one out of two patients with uncontrolled 
epilepsy had >50% improvement in seizure frequency. Three out of four patients presented improvements in 
neuropsychological assessments. There were no relevant changes in EEG quantification. 
Conclusion: D-galactose supplementation might be a safe precision treatment for patients with MOGHE. The 
recruitment of this study is still open and more data regarding follow-up efficacy outcomes is warranted. 
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310 
Perampanel in rare genetic epilepsies - is there a targeted effect?

A Nissenkorn1,2, G Kluger3, S Shubert Bast4, A Fuchs5, B Puest6, B Ceulmans7, P Ricciardeli8, G Ramantani9, M 
Feucht10, A Bayat11, M Bobylova12, P Bonnani13, C DiBonaventura14, G Gröppel15, G Heimer16, B Herdt17, S Kulikova18, 
K Mukhin12, A Orsini19, M Panagioutou20, O Pylaeva12, B Stark15, A Russo21, NETRE-Network for Therapy in Rare 
Epilepsies
1Wolfson Medical Center, Holon, Israel, 2Tel Aviv University, Tel Aviv, Israel, 3Epilepsy Center for Children and 
Adolescents, Schön Klinik Vogtareuth, Schoen, Germany, 4University Clinic and Epilepsy Center, Pediatric Neurology, 
Frankfurt, Germany, 5Pediatric Clinic, Suhl, Germany, 6Neuropediatric Clinic, Wilhelmstift Catholic Children's Hospital, 
Hamburg, Germany, 7Antwerp University Hospital, Pediatric Neurology, Antwerp, Germany, 8Ravenna Hospital, 
Neurology Service of the Pediatric Unit, Ravenna, Italy, 9University Children's Hospital Zurich, Department of 
Neuropediatrics, Zurich, Switzerland, 10Medical University Vienna, Epilepsy Service and Department of Pediatrics, 
Wien, Austria, 11Danish Epilepsy Centre, Department of Epilepsy Genetics and Personalized Medicine, Filadelfia, 
Denmark, 12Svt. Lucka’s Institute of Child Neurology & Epilepsy, Moscow, Russian Federation, 13Epilepsy and Clinical 
neurophysiology Unit ,IRCCS Eugeno Medea, Association Lanostra Famiglia, Conegliano-Pieve di Soligo, Italy, 
14Sapienza University, Neurology Department, Rome, Italy, 15Kepler University Hospital, Johannes Kepler University, 
Department of Paediatrics and Adolescent Medicine, Linz, Austria, 16Sheba Medical Center, Pediatric Neurology Unit, 
Ramat Gan, Israel, 17Pediatric Clinic, Miltenberg, Germany, 18Republican Research and Clinical Center of Neurology 
and Neurosurgery, Minsk, Belarus, 19Azienda Ospedaliero-Universaitaria Pisana, Pediatric Neurology, Pisana, Italy, 
20Pediatric Clinic, Larissa, Greece, 21Bellaria-Maggiore Hospital and Sant'Orsola University Hospital, Child Neurology 
Unit, Institute of Neurological Sciences of Bologna, Bologna, Italy

Purpose: Perampanel, an antiseizure drug with AMPAreceptor antagonist activity might have targeted effect in 
genetic epilepsies with overwhelmed activation of the glutamate receptors. Special interest hold epilepsies with 
loss of GABA inhibition ( e.g. SCN1a), overactivity of excitatory neurons (e.g.SCN2a, SCN8a, KCNQ2),variants in 
glutamatereceptors (e.g GRIN2a). Our aim is to collect data on genetic epilepsies treated with perampanel in order to 
detect subgroups with high efficacy of treatment. 
Method: This is a multicenter project based on the framework of NETRE (Network for Therapy in Rare Epilepsies), a 
web of pediatric neurologists treating rare epilepsies.Retrospective data from patients with genetic etiology treated at 
least 3 months with perampanel was collected. Outcome measures were responder rate (50% seizure reduction), and 
percentage of seizure reduction. Subgroups of etiologies with high efficacy were identified. 
Results: 125 patients, with 73 different etiologies, aged 1-57 years (mean 12.09±9.45) were enrolled. The mean 
dosage was 6.47±2.45 mg, and period of treatment was 1.96±1.77 years (3 months-8 years). 54 patients (43.2%) 
were treated for over 2 years. 88 patients (70.4%) were responders, and 83 (66.4%) choose to continue therapy. The 
mean reduction in seizure frequency was 55.44%. 53 patients (42.3%) had over 75% reduction in seizure frequency, 
including 31 (24.8%) with over 90% reduction in seizure burden. The following etiologies showed high efficacy of 
treatment: SCN1a, GNAO1, PIGA, PCDH19, SYNGAP1, TSC2, POLG1, POLG2. 85% of patients with SCN1a were 
responders, 37.5% of them had over 90% reduction in seizures. Other etiologies remarkable for over 90% reduction in 
seizures were GNAO1 and PIGA. 14 patients had ESES, but only in 3 perampanel reduced epileptiform activity. 
Conclusions: Perampanel showed a high efficacy in patients with rare genetic epilepsies. Etiologies like SCN1a, 
GNAO1, PIGA, SYNGAP1 showed an especial efficacy, suggesting a targeted effect related to glutamate 
transmission. 
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375 
Treatment of status epilepticus in poststroke epilepsy with last generation anti-seizure 
medication

Y Winter1,2, K Sandner1, S Groppa3

1Johannes Gutenberg-University, Mainz Comprehensive Epilepsy and Sleep Medicine Center, Department of 
Neurology, Mainz, Germany, 2Philipps-University Marburg, Department of Neurology, Marburg, Germany, 3Johannes 
Gutenberg-University, Department of Neurology, Mainz, Germany

Purpose: Status epilepticus in poststroke epilepsy (PSE) is challenging condition due to vascular comorbidities and 
advanced age of patients. The evidence on the treatment of status epilepticus in PSE is generally limited and not 
available for new generation anti-seizure medications (ASMs). 
Methods: Data on the effectiveness and safety of new generation ASM in status epilepticus in PSE was gathered 
from two German stroke registries and Mainz Epilepsy Registry. The following ASMs were included: brivaracetam 
(SV2A selective agonist), perampanel (AMPA antagonist), lacosamide and eslicarbazepine (both slow sodium channel 
inactivation). Logistic regression was performed to identify predictors of successful treatment of status epilepticus in 
PSE. 
Results: Of 101 patients with status epilepticus in ischemic PSE, 33 (32.7%) were treated with lacosamide, 21 
(20.8%) with perampanel, 24 (23.8%) with brivaracetam and 23 (22.8%) with eslicarbazepine. The mean age was 
70.78 (+/-8.4) years. On average, 2 other ASMs were administred prior to start the one of the above mentioned ASMs. 
Lacosamide was titrated up to 400 mg/d, brivaracetam to 200 mg/d, perampanel to 16 mg/d and eslicarbazepine to 
1600mg/d. The effectiveness was assessed based on seizure freedom within 48 hours since the start of respective 
ASM. This was achieved in 37.5% with brivaracetam, 38.1% with perampanel, 66.7% with lacosamide and 65.2% with 
eslicarbazepine (p<0.05). Independent predictors of interruption of status epilepticus in PSE were an earlier start of 
new generation ASM, lower number of previous ASMs and absence of smoking or atrial fibrillation. 
Conclusion: Based on this data, it can be assumed that the use of lacosamide and eslicarbazepine is associated 
with a better efficacy in the treatment of status epilepticus in PSE. The slow inactivation of sodium channels as the 
mechanism of action of lacosamide and eslicarbazepine may have beneficial effects in the treatment of this etiological 
entity of status epilepticus. 

419 
Effect of add-on cannabidiol on seizure frequency and seizure-free intervals in patients with 
seizures associated with tuberous sclerosis complex: phase 3 trial GWPCARE6 post-hoc 
analysis

F Sahebkar1, FJ O’Callaghan2, EA Thiele3, EM Bebin4, SP Sparagana5, FE Jansen6, A Schreiber7

1Greenwich Biosciences, Inc., Carlsbad, United States, 2UCL Institute of Child Health, London, United Kingdom, 
3Massachusetts General Hospital, Boston, United States, 4University of Alabama School of Medicine, Birmingham, 
United States, 5Scottish Rite for Children and the University of Texas Southwestern Medical Center, Dallas, United 
States, 6Brain Center University Medical Center, Utrecht, Netherlands, 7GW Research Ltd, Cambridge, United 
Kingdom

Purpose: This post-hoc analysis of a randomised, placebo-controlled phase 3 trial (GWPCARE6; NCT02544763) 
evaluated seizure frequency reduction to determine the proportion of patients with tuberous sclerosis complex (TSC), 
treated with cannabidiol (CBD) or placebo, who reached all continuous responder rate thresholds and the longest 
seizure-free intervals. 
Methods: Patients received plant-derived highly purified CBD medicine (Epidyolex® [GW Research Ltd]; 100 mg/mL 
oral solution) at 25 mg/kg/day (CBD25) or 50 mg/kg/day, or matched placebo for 16 weeks. Efficacy of CBD25 (n=75) 
vs placebo (n=76) was evaluated by percent reduction from baseline in TSC-associated seizure frequency and longest 
seizure-free intervals. 
Results: In the 4-week baseline period, median (Q1, Q3) TSC-associated seizure frequency was 56 (21, 101) for 
CBD25, 54 (26, 102) for placebo; mean (standard deviation [SD]) longest seizure-free interval was 3 (3) days for 
CBD25, 2 (2) days for placebo. CBD produced significantly greater reduction in TSC-associated seizures vs placebo 
(treatment ratio [95% CI], 0.699 [0.567–0.861]; P=0.0009). Response rates for ≥25%, ≥50%, and ≥75% reduction: 
68%, 44%, and 19% for CBD25; 43%, 22%, and 0% for placebo. Mean (SD) longest seizure-free intervals: 11 (17) 
days for CBD25 and 6 (6) days for placebo. CBD25 vs placebo 7-, 14-, 21-, and 28-day seizure-free intervals: 45% 
vs 33%, 24% vs 14%, 12% vs 0%, and 8% vs 0%. AE incidence: 93% for CBD25 and 95% for placebo; 8 patients 
(11%) on CBD25 and 2 (3%) on placebo discontinued treatment because of an AE. Most common AEs: diarrhoea and 
decreased appetite, occurring more frequently with CBD than placebo. ALT/AST elevations (>3× ULN) occurred in 9 
(12%) patients on CBD25 and none on placebo; 78% were on concomitant valproate. 
Conclusion: CBD was superior to placebo, reducing seizures and producing longer seizure-free intervals in patients 
with TSC-associated seizures. 
Funding: GW Research Ltd. 

485 



Posters by categoryPlatform sessions by session

Long-term efficacy and safety of perampanel monotherapy in patients with newly 
diagnosed/currently untreated recurrent focal-onset seizures: FREEDOM Study 342 
Extension Phase

T Yamamoto1, SC Lim2, H Ninomiya3, Y Kubota4,5, WC Shin6, DW Kim7, DJ Shin8, T Hoshida9,10, K Iida11, T Ochiai12, R 
Matsunaga13, H Hiramatsu13, JH Kim14

1Seirei Hamamatsu General Hospital, Hamamatsu, Japan, 2The Catholic University of Korea, St. Vincent's Hospital, 
Suwon, Korea, Republic of, 3Itami City Hospital, Itami, Japan, 4TMG Asaka Medical Center, Asaka, Japan, 5Tokyo 
Women’s Medical University Medical Center East, Tokyo, Japan, 6Kyung Hee University Hospital at Gangdong, Seoul, 
Korea, Republic of, 7Konkuk University School of Medicine, Seoul, Korea, Republic of, 8Gachon University Gil Medical 
Center, Incheon, Korea, Republic of, 9National Hospital Organization Nara Medical Center, Nara, Japan, 10Takanohara 
Central Hospital, Nara, Japan, 11Hiroshima University, Hiroshima, Japan, 12Ochiai Neurological Clinic, Saitama, Japan, 
13Eisai Co. Ltd., Tokyo, Japan, 14Korea University, Guro Hospital, Seoul, Korea, Republic of

Purpose: FREEDOM (NCT03201900) showed that perampanel 4–8 mg/day monotherapy was efficacious and 
generally well tolerated in patients aged ≥12 years from Japan/Korea with newly diagnosed/currently untreated 
recurrent focal-onset seizures (FOS), with/without focal to bilateral tonic-clonic seizures. We report long-term (52 
weeks; up to a maximum of 24 months) efficacy and safety from the Extension Phase. 
Method: During the Core Study, patients received perampanel 4 mg/day (4-week Pretreatment [baseline]; 32-week 
Treatment [6-week Titration; 26-week Maintenance] with the possibility to up-titrate to 8 mg/day). Patients could 
enter an Extension Phase for an additional 26 weeks (52 weeks). 52-week and 24-month seizure-freedom rates and 
treatmentemergent adverse events (TEAEs) (Core/Extension) were assessed. 
Results: Overall, 89 patients received ≥1 perampanel dose (Safety Analysis Set). Of these, 73 patients entered the 
4-mg/day Maintenance Period (modified Intent-to-Treat Analysis Set); 21 patients entered the 8-mg/day Treatment 
Phase. Overall, 46/67 (68.7%) eligible patients entered the Extension (39 who completed the 4- or 8-mg/day 
Treatment Phases [4-mg/day, n=32; 8-mg/day, n=7] and seven who discontinued the 8-mg/day Treatment Phase); 
38 patients completed the Extension and eight discontinued, most commonly due to withdrawal of consent (n=3 
[6.5%]). Overall, 24/32 (75.0%) and 20/32 (62.5%) patients who entered the Extension from the 4-mg/day Treatment 
Phase while seizure free had sustained seizure freedom for 52 weeks and 24 months, respectively; corresponding 
values from those who entered from the 4and/or 8-mg/day Treatment Phase were 31/39 (79.5%) and 22/39 (56.4%), 
respectively. TEAEs occurred in 74/89 (83.1%) patients, most commonly dizziness (38.2%). 
Conclusion: Final results of FREEDOM suggest seizure freedom can be sustained during long-term (up to 24 
months) treatment with perampanel monotherapy at doses as low as 4 mg/day in patients with newly diagnosed/
currently untreated recurrent FOS. Perampanel was generally well tolerated and no new TEAEs were reported. 
Funding: Eisai Co., Ltd. 

606 
Stiripentol efficacy and tolerability for drug-resistant epilepsy treatment in tuberous 
sclerosis complex

G Aungaroon1, D Franz1

1Cincinnati Children's Hospital, University of Cincinnati, Neurology, Cincinnati, United States

Purpose: This study aims to assess the efficacy and tolerability of stiripentol (STP) in tuberous sclerosis complex 
(TSC) patients with drug-resistant epilepsy. 
Method: A retrospective review of all TSC patients at Cincinnati Children’s Hospital from 2011 until 2021 was 
performed to identify patients treated with STP. Seizure frequency was assessed 1 month before (considered as 
baseline) and 1, 3, 6, and 12 months after STP initiation. 
Results: Of the 1492 TSC patients, 13 (10 males and 3 females) received STP. The age range was 3.8 to 40 years 
(median, 25th, 75th percentile = 15.2 years, 6.7, 22.0). STP was initiated a median of 13.5 years (25th and 75th 
percentile = 5.0 & 20.3) after seizure onset. The median length of treatment was 12.8 months and a median STP dose 
was 21.1 mg/kg/day (25th and 75th percentiles = 12.8 and 34.1) and 750 mg/day (range 500-2250). 
The number of patients with > 50% seizure reduction was 6/13 (46.2%), 4/13 (30.8%), 8/11 (72.7%), and 6/8 (75.0%) 
at 1, 3, 6, and 12 months. 11/13 (84.6%) patients experienced seizure reduction. Importantly, 6 patients (46.2%) had 
persistent seizure reduction from 1 through 12 months, with the mean (±SD) percentage of reduction at 1, 3, 6, and 
12 months of 68.1% (±22.0), 71.3% (±23.2), 75.7% (±23.5), and 75.7% (±23.5), respectively. 2/13 (15.4%) reported 
worsening in seizure frequency with the treatment. 
11/13 (84.6%) patients reported side effects, with aggression in 8 patients (61.5%) and resulting in 3 patients 
discontinuing STP. Poor sleep, drowsiness, tremor, appetite change, and flat affect were reported. 
Conclusion: Most TSC patients with drug-resistant epilepsy who were treated with STP experienced seizure 
reduction, with almost half having a persistent seizure reduction. This suggests that STP could be an efficacious and 
tolerable treatment option for this population. 
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Ictal semiology of epileptic seizures with insular and temporal genesis

E Martinez-Lizana1, A Brandt1, A Schulze-Bonhage1

1Epilepsy Center, University Hospital Freiburg, Freiburg, Germany

Purpose: Epileptic seizures with insular genesis are often difficult to distinguish from those originating in the temporal 
lobe due to their variable semiology and complex electrophysiology. The aim of this work is to analyze differentiating 
characteristics in seizures with insular and temporal origin. 
Method: Retrospective analysis of the semiology in 46 patients with a diagnosis of insular epilepsy (IE) in comparison 
to age-matched controls with mesial temporal lobe epilepsy (MTE). 
Results: The most prominent ictal features in IE were focal motor phenomena in 80.4% of the patients. 
Somatosensory sensations, version, tonic and clonic features, when present, were more frequent contralateral to 
the epileptogenic region in MTE patients, while they occurred about equally often ipsilateral and contralateral to the 
epileptogenic region in IE patients. Ipsilateral manual automatisms were significantly more frequent in MTE than in IE 
(p=0.010). A multivariate analysis using 5 semiologic features correctly identified IE in 78.3% and MTE in 84.8% (Chi-
square=53.79, p<0.0001). A subanalysis using only the earliest ictal signs for comparing patients with purely insular 
lesions with MTE patients showed that somatosensory sensations are significantly more frequent in insular epilepsy 
(p=0.010), while automatisms were significantly more frequent in MTE patients (p=0.006). Two major symptom 
clusters in IE patients were identified: Cluster 1 comprised subjective feelings including fear, olfactory, gustatory, 
auditory, déjà-vu, somatosensory, cephalic or epigastric sensations, ictal speech and hyperkinetic features whereas 
cluster 2 comprised behavior arrest, automatisms, aphasia, autonomic and focal motor features. 
Conclusion: The analysis of ictal semiology allows to differentiate IE and MTE in a large fraction of patients. The 
detected differentiating features are relevant for the correct localization of seizure generators in the framework of 
presurgical evaluation and epilepsy surgery. 

333 
Is drug resistant temporal lobe epilepsy in fact a neurodegenerative disorder?

E Zatloukalova1, M Hendrych2, M Hermanova2, E Brichtova3, M Pail1, M Brazdil1
1Saint Anne´s University Hospital, Department of Neurology, Brno, Czech Republic, 2Saint Anne´s University Hospital, 
First Department of Pathology, Brno, Czech Republic, 3Saint Anne´s University Hospital, Department of Neurosurgery, 
Brno, Czech Republic

Purpose: Temporal lobe epilepsy (TLE) is the most prevalent form of drug-resistant epilepsy with hippocampal 
sclerosis representing the most common primary pathology. Cognitive decline along with mood disorders have been 
well-described co-morbidity of TLE patients. Recently, there has been a growing interest in exploring the contribution 
of the neurodegeneration pathways in epilepsy in search of possible therapeutic targets. Amyloid-β (Aβ) and tau 
protein are the most explored proteins associated with neurodegeneration processes. 
Method: Hippocampal and cortical tissue samples from anteromedial temporal lobe resections of 93 patients suffering 
from drug-resistant temporal lobe epilepsy with hippocampal sclerosis treated in Brno Epilepsy Center (age range – 
18 to 64) were immunohistochemically analyzed for presence of Aβ, phosphorylated tau protein and cerebral amyloid 
angiopathy (CAA). Tau pathology was quantified using a modified tau score created specifically for analysis of 
temporal lobectomy tissue and the Braak staging, which was limited without extra-temporal brain areas available. 
Results: 88 out of 93 specimens (95%) showed hyperphosphorylated tau brain pathology. Comparing patients aged 
11-30 years at the time of the surgery (25 cases) with age-matched population controls from post-mortem series of 85 
patients in the large population study of professor Braak was found a significantly higher burden of tau pathology (p 
< 0.001) within Braak stages III-IV. Aβ pathology was found in 21 out of 93 specimens (23%). In 17 (18%) was found 
CAA. 
Conclusion: Our study shows the greater hyperphosphorylated tau protein burden in the tissue resected from 
patients with drug-resistant TLE in comparison to the normal population. Cerebral amyloid angiopathy was described 
in the resected tissue from the patients with epilepsy for the first time. These findings point to the substantial role 
of the neurodegeneration pathways in drug-resistant epilepsy. Further studies comprising an autopsy control group 
together with more neurodegeneration proteins (such as alpha-synuclein) are needed. 
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Risk of epilepsy after a single unprovoked seizure in individuals after traumatic brain injury

M Karlander1,2,3, J Ljungqvist1,4, A Sörbo1,2,3, J Zelano1,5,6

1Institute of Neuroscience and Physiology, Sahlgrenska Academy, Gothenburg University, Department of Clinical 
Neuroscience, Gothenburg, Sweden, 2Södra Älvsborg Hospital, Department of Neurology and Rehabilitation, Borås, 
Sweden, 3Region Västra Götaland, Södra Älvsborg Hospital, Department of Research, Education and Innovation, 
Borås, Sweden, 4Sahlgenska University Hospital, Department of Neurosurgery, Gothenburg, Sweden, 5Sahlgrenska 
University Hospital, Department of Neurological Care, Gothenburg, Sweden, 6Gothenburg University, Wallenberg 
Center of Molecular and Translational Medicine, Gothenburg, Sweden

Purpose: Traumatic brain injury (TBI) is a common cause of acquired epilepsy. The risk of seizure recurrence/
epilepsy after a first seizure in patients with previous TBI remains uncertain. The purpose of this investigation was 
to use administrative data to investigate the risk of epilepsy in individuals after TBI with a first seizure, to identify 
subgroups potentially fulfilling the 2014 International League Against Epilepsy definition of epilepsy already after a first 
seizure. 
Method: A register-based, retrospective cohort study. All individuals hospitalized in Sweden after TBI (n=111947) 
between 2000-2010 without prior seizures were identified, as well as 3 controls per case without TBI. Individuals 
with a first seizure code from the trauma were identified. In this group, we investigated the risk of a subsequent ICD-
10 code of epilepsy diagnosis within 10 years using Kaplan-Meier analysis. Stratified analyses for age, sex and TBI 
severity were also performed. 
Results: In our preliminary results, the risk for epilepsy after TBI and a first seizure code was approximately 40 %. 
In stratified analyses, a risk of approximately 60 % for epilepsy was identified among individuals after focal cerebral 
injuries. The risk for epilepsy after other structural injuries was slightly lower. After mild TBI (concussion), the risk was 
similar to the risk in the control group. 
Conclusion: The risk of epilepsy in individuals with a first seizure after TBI depends on TBI severity. More studies 
are needed to identify subgroups of patients with severe TBI that fulfil epilepsy criteria already after a first unprovoked 
seizure. For those with a first seizure after concussion/mild TBI, the risk of epilepsy does not seem to be elevated. 

472 
Determinants of medication adherence in people with epilepsy: a multicentric, cross-
sectional and observational study

F Narducci1, J Lanzone2, L Ricci1, M Boscarino1, C Vico1, B Sancetta1, A Marrelli3, M Piccioli4, V Di Lazzaro1, M 
Tombini1, G Assenza1

1Campus Bio-Medico University, Neurology and Neurophysiology Unit, Rome, Italy, 2IRCCS Salvatore Maugeri 
Foundation, Institute of Milan, Neurorehabilitation Department, Milan, Italy, 3Ospedale San Salvatore, UOC 
Neurophysiopathology, L'Aquila, Italy, 4PO San Filippo Neri, ASL Roma 1, UOC Neurology, Rome, Italy

Purpose: Non-adherence to treatment in people with epilepsy (PwE) is cause of increased mortality, hospitalization 
and reduced quality of life and represents a challenge for clinicians. We realized an extensive survey to define clinical, 
demographic and neuropsychological factors that could influence medication adherence in PwE evaluated with the 
Morisky Medication Adherence Scale (MMAS-8). 
Method: We performed a multicentric, observational and cross-sectional study where a population of 200 PwE 
was asked to answer online questionnaires containing the following clinical scales: MMAS-8, QoLIE (Quality of Life 
in Epilepsy Inventory), BDI-II (Beck Depression Inventory), GAD (Generalized Anxiety Disorder) and Resilience. 
We used ANOVA test and Pearson correlation to evaluate the relationship between medication adherence and 
demographic, clinical (seizure frequency, number of Anti-seizure Medications) and neuropsychological characteristics. 
We trained separate machine learning models (logistic regression, random forest, support vector machine) to classify 
patients with medium-high adherence (MMAS≥6) and poor adherence (MMAS<6) and identify the principal variables 
that influence medication adherence. 
Results: We found that women were more adherent to therapy than men (p-value = 0.03577). MMAS-8 showed direct 
correlation with QoLIE-31(p-value=0.01); Resilience (p-value=0.001), age (p-value=0.001), inverse correlation with 
BDI (p-value=0.001) and GAD (p-value=0.001). We also evidenced that the principal variables on decision scores 
were subitems of QoLIE-31 and individual characteristics as age, resilience, GAD, years of school, disease duration. 
Conclusion: Our study confirms that women are more adherent to therapy than men and that older age is directly 
correlated with a major adherence. Interestingly, we found that psychological and resilience factors seem to play an 
important role in determining therapeutic adherence in PwE. Indeed, PwE with higher scores of BDI and GAD, lower 
resilience and quality of life tend to have scarce adherence compared to those with opposite characteristics. 
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Epilepsy and multiple sclerosis: clinical, radiological, electrophysiological and 
neuropsychological aspects

G Evangelista1, F Dono1, S Consoli1, V Pozzilli1, M D'Apolito1, D Calisi1, MA De Rosa1, M Russo1, G De Luca1, M 
Onofrj1, F Anzellotti2
1University “G. D’Annunzio” of Chieti-Pescara, Department of Neuroscience, Imaging and Clinical Science, Chieti, 
Italy, 2SS Annunziata Polyclinic Hospital, Neurology, Epilepsy Center, Chieti, Italy

Background:Multiple sclerosis (MS) is a chronic autoimmune demyelinating disease of the central nervous system. 
Although inflammatory lesions of the white matter are the hallmark of the disease, several neuropathological and 
imaging studies have confirmed that grey matter is also involved in the disease. Epilepsy is three times more frequent 
in patients with MS when compared to the general population. The pathophysiological reason for this higher incidence 
is still unknown, even though the involvement of the cortical and deep grey matter could play a central role in seizures’ 
generation. Focal and focal-to-bilateral seizures are the most frequent although they can be misdiagnosed as 
paroxysmal demyelination events causing a delay in diagnosis and treatment. This study aims to investigate clinical, 
radiological, electrophysiological and neuropsychological aspects between epileptic MS patients and non-epileptic MS 
patients. 
Methods: Eighteen MS patients with epilepsy (EPI+ group) and 18 age-and-sex-matched MS patients (EPI- 
group) were retrospectively selected from the database of the Multiple Sclerosis Center at the “SS. Annunziata” 
Hospital in Chieti. Patients underwent a comprehensive clinical assessment consisting of neurological examination, 
electroencephalogram (EEG), MRI and neuropsychological testing via the BICAMS (Brief International Cognitive 
Assessment for MS) - a set of 3 tests to assess cognitive domains: Information elaboration speed (SDMT), Verbal 
Memory (CVLT-II), Visuospatial memory (BVMT-R). 
Results: EPI+ group showed a significantly higher EDSS (p=0,048), a higher amount of cortical and juxtacortical 
T2+ lesions (p=0,001) and performed worse in SDMT (p=0,046) and BVMT-R (p=0,049), compared to the EPI-group. 
Interictal EEG recording showed epileptiform abnormalities in 10/18 patients in EPI+ group compared to 0/18 in EPI- 
group. 
Conclusions: Epilepsy causes an increase in disability (EDSS) and worse neuropsychological score in MS patients 
suggesting the need for earlier diagnosis and precocious treatment. Interictal EEG recording can be helpful for 
diagnosis. 

487 
Sleep architecture, interictal epieptiform discharges and sleep co-morbidities in 
patientswith progressive myoclonus epilepsy type 1 (EPM1)

J Hyppönen1, L Säisänen1,2, R Kälviäinen3,4, E Mervaala1,4

1Kuopio University Hospital, Full Member of ERN EpiCARE, Department of Clinical Neurophysiology, Kuopio, 
Finland, 2University of Eastern Finland, Department of Applied Physics, Kuopio, Finland, 3Kuopio University Hospital, 
Full Member of ERN EpiCARE, Department of Neurology, Kuopio Epilepsy Center, Neurocenter, Kuopio, Finland, 
4University of Eastern Finland, Institute of Clinical Medicine, School of Medicine, Faculty of Health Sciences, Kuopio, 
Finland

Purpose: Patients with progressive myoclonus epilepsy type 1 (EPM1) are having generalized tonic-clonic seizures 
and disabling myoclonic jerks that are more severe in the morning. Drowsiness also provokes myoclonus. We aimed 
to characterize sleep patterns, presence of the interictal epileptiform discharges (IEDs) and the prevalence of sleep 
co-morbidities such as Obstructive Sleep Apnea (OSA) and Periodic Limb Movements (PLM). 
Methods: Twenty genetically confirmed EPM1 patients (7 male and 13 female aged 28.8 ±8.2 years) underwent 
overnight polysomnography, which included 19-channel EEG, standard polysomnographic channels and video. 
Experienced clinical neurophysiologist manually scored sleep stages, visually identified IEDs and scored and 
calculated Apnea/Hypopnea Index (AHI) and PLM Index. Obtained results were correlated with the main clinical 
characteristics and myoclonus severity assessed using Unified Myoclonus Rating Scale (UMRS). 
Results: On average proportion of NREM and REM sleep stages in EPM1 patients was as following: N1 8.1%, N2 
55.4%, N3 27.7% and REM 8.8%. Sleep latency was normal (14.4 ±14.5 minutes) and sleep-onset REM latency was 
prolonged (163.3 ±67 minutes) when compared to published normal values in healthy adults (Boulos et al. Lancet 
Respir Med 2019;7:533-43). Decrease in REM sleep proportion significantly correlated with earlier disease onset 
(0.569, p=0.009) and more severe myoclonus (-0.616, p=0.006). REM sleep amount was especially decreased in 
four compound heterozygous EPM1 patients (REM% 3.7 ±2.3% in compound heterozygotes and 10.0 ±3.9% in 
dodecamer expansion homozygous patients). Moderate or severe OSA (AHI>15) was detected in three patients. 
There was no clinically significant PLM in EPM1 patients. IEDs were observed during wakefulness and sleep. 
Conclusion: We observed that earlier disease onset, more severe daytime myoclonus and genetic background of 
EPM1 seems to be associated with fragmented sleep architecture, especially reduction of REM sleep. The results 
imply the need to treat also sleep disturbances as part of the comprehensive care of EPM1. 
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Post-stroke epilepsy in children is rare and often not stroke-related: data from the Swiss 
Neuropediatric Stroke Registry

A Rüegger1,2, EL Pfister2, M Marbacher2, E Hau-Grosch2, M Steinlin2, I Sanchez-Albisua2

1University Children's Hospital Zürich, Division of Child Neurology, Zürich, Switzerland, 2University Children's Hospital 
Bern, Division of Child Neurology, Bern, Switzerland

Objective: To determine the incidence and causes of epileptic seizures in children suffering from arterial ischemic 
stroke (CAIS) to improve post-stroke follow-up and treatment of post-stroke epilepsy (PSE). 
Methods: Children with CAIS were prospectively enrolled in the population-based Swiss Neuropediatric Stroke 
Registry (SNPRS) between 2000 – 2018. Their data was analyzed in the acute stage as well as 6- and 24-months 
post-stroke. 
Results: Two hundred ninety-nine children met the inclusion criteria. No data about seizures was available in 4 
children. Seizures were seen in the acute stage (within the first 7 days) in 24.1% (71/295), being the manifesting 
symptom in 50.1% (36/71). Children with seizures were younger (median [IQR] age 1.1 [0.4 – 5.1] years) than those 
without (median [IQR] age 6.9[3.8 – 12.1] years; p<0.001). 
After 6 or 24 months 6.6% (20/299) of children had seizures.Thirty-five percent (7/20) were related to a pathology in 
the central nervous system (tumor, infection, moyamoya disease, mitochondriopathy), 35% (7/20) were due to a one-
time event such as shunt dysfunction, maladherence or febrile seizure, and 30% (6/20) of seizures were classified as 
stroke related. 
Conclusion: Persisting or new epileptic seizures after stroke are rare and often related to an underlying disease. 
Therefore, early reduction of anti-epileptic drugs after stroke in favor of rehabilitation might be safe. 

618 
Seizures and epilepsy in patients with neonatal arterial ischemic stroke: preliminary results 
from the Italian Registry of Infantile Thrombosis

M Conti1, JN Pin2, A Rosati3, T Foiadelli2, MF Pelizza2, D Gentile3, A Falcone4, S Bugin2, E Chiodin5, E Ballardini6, C 
Zambelloni7, F Asta8, C Colonna9, G Chirico7, G Visintin2, G Spanedda10, F Greco11, M Radicioni12, S Casellato10, S 
Sotgiu10, L De Palma1, N Specchio1, S Ellero13, G Timpani14, V Materia7, V Paoletti15, P Freschi13, P Saracco16, P Lo 
Tartaro Meragliotta17, R Bottino7, R Alessandroni15, V Arena6, A Iodice8, M Gaffuri17, M Magarotto2, D Farinasso16, R 
Bagna16, D Gregori2, G Lorenzoni2, A Francavilla2, M Martinato2, E Cavaliere17, S Sebellin2, M Nosadini2, I Guidotti18, A 
Suppiej6, M Luciani1, P Simioni2, S Sartori2, All other members of Italian Group Of Infantile Thrombosis Registry
1Italian Group Of Infantile Thrombosis Registry, Rome, Italy, 2Italian Group Of Infantile Thrombosis Registry, Padua, 
Italy, 3Italian Group Of Infantile Thrombosis Registry, Florence, Italy, 4Italian Group Of Infantile Thrombosis Registry, 
Genova, Italy, 5Italian Group Of Infantile Thrombosis Registry, Bolzano, Italy, 6Italian Group Of Infantile Thrombosis 
Registry, Ferrara, Italy, 7Italian Group Of Infantile Thrombosis Registry, Brescia, Italy, 8Italian Group Of Infantile 
Thrombosis Registry, Trento, Italy, 9Italian Group Of Infantile Thrombosis Registry, Milan, Italy, 10Italian Group Of 
Infantile Thrombosis Registry, Sassari, Italy, 11Italian Group Of Infantile Thrombosis Registry, Catania, Italy, 12Italian 
Group Of Infantile Thrombosis Registry, Perugia, Italy, 13Italian Group Of Infantile Thrombosis Registry, Udine, Italy, 
14Italian Group Of Infantile Thrombosis Registry, Reggio Calabria, Italy, 15Italian Group Of Infantile Thrombosis 
Registry, Bologna, Italy, 16Italian Group Of Infantile Thrombosis Registry, Turin, Italy, 17Italian Group Of Infantile 
Thrombosis Registry, Verona, Italy, 18Italian Group Of Infantile Thrombosis Registry, Modena, Italy

Purpose: to characterize acute seizures and post-stroke epilepsy in patients with Neonatal Arterial Ischemic Stroke 
(NAIS) included in the Italian Registry of Infantile Thrombosis (RITI). 
Method: we performed a retrospective analysis of clinical manifestations, cerebral regions involved, 
electroencephalographic features, and treatment of acute seizures in an initial cohort of 242 patients with NAIS, born 
at term and pre-term, enrolled between 2010 and 2021 in 33 Italian centers. To study epilepsy, an additional form 
on the characteristics of post-neonatal seizures was integrated into RITI after it was tested in 56 patients from three 
centers of Padova, Roma, and Sassari. The neurodevelopmental outcome was prospectively assessed during the last 
follow-up. 
Results: focal motor seizures were the most common symptoms of NAIS (40%); status epilepticus appeared in 
26%. 72% were in monotherapy, in particular with Phenobarbital (90%). Cerebral lesions, interictal anomalies, and 
epileptic discharges on EEG were focal or multifocal, mainly left-sided. Epilepsy was diagnosed at a mean age of 
2.5 years in six of 56 patients for whom this data was available (11%). All patients had focal motor seizures and 
67% had had acute seizures as the first clinical manifestation of NAIS. 67% took polytherapy with good response in 
67% and seizure-freedom in 50%. One patient underwent hemispherotomy. At the last follow-up of three years, the 
neurodevelopment assessment was normal in 71% of the whole sample (n=112) and mostly abnormal (PSOM score ≥ 
2 in 50%; 0.5-1.5 in 50%) in patients with epilepsy. 
Conclusions: this is the first multicenter Italian study focused on acute and post-neonatal seizures in a large, general 
Italian sample with NAIS. The inclusion of an additional form about epilepsy in RITI and the collection of data for 
all NAIS patients in the registry will allow the in-depth analysis of the phenomenon and the consolidation of these 
preliminary results. 
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Development of seizures in children undergoing stem cell transplantation

E Turón-Viñas1, E Coca-Fernández1, A Sierra-Marcos2, R Ribosa-Nogue2, A Díaz-Gómez1, L Dougherty1, S Boronat1

1Hospital de la Santa Creu i Sant Pau, Pediatrics, Barcelona, Spain, 2Hospital de la Santa Creu i Sant Pau, Neurology, 
Barcelona, Spain

Purpose: To describe the development of seizures in children undergoing stem cell transplantation (SCT), their 
associated risk factors, etiology and prognosis. 
Method: Retrospective study of patients undergoing SCT in the Pediatric SCT Unit of the Hospital Sant Pau, 
Barcelona (2002-2018). 
Results: Among the 178 patients, 26 (14.6%) developed seizures at some point during de SCT procedure and up to 
2 years later, of which 9 were consequently diagnosed of a central nervous system (CNS) infection, 3 of a vascular 
disease and 8 of drug toxicity. A statistically significant association was found between seizing and the type of SCT 
performed (lower risk in familial identical donor, p=0,014), the development of a pre-engraftment syndrome (p=0,005), 
and both cytomegalovirus and Epstein-Barr reactivations (p=0,051 and p=0,046, respectively). Seizures predicted 
evolution to life-threatening complications and need for admission to the Intensive Care Unit (p<0,001) and higher 
mortality (p=0,039). A statistically significant association was also found between seizures and sequelae in survivors 
(p=0,029). 
Children who developed seizures had a higher risk of CNS infection (odds ratio 23.81, IC95% 5.83-97.17) or vascular 
disease (odds ratio 5.77, IC95% 1.09-30.45). 
Conclusion: Patients undergoing SCT from non-HLA-identical donors, especially if they have Cytomegalovirus or 
Epstein-Barr reactivations, or pre-engraftment syndrome, show a statistically significant association with seizures in 
our series. These patients can develop life-threatening neurological conditions, as CNS infections (risk 23.81 times 
higher compared to children without seizures) or vascular disease (risk 5.77 times higher), and show greater morbidity 
and mortality. 

232 
Valproate-associated cerebral atrophy in children with epilepsy

J Umlauf1, T Demerath2, A Rau2, J Schönberger1,3,4, T Bast5, J Jacobs-LeVan6, KA Klotz1,4

1University of Freiburg, Faculty of Medicine University of Freiburg, Department of Neuropediatrics and Muscle 
Disorders, Medical Center, Freiburg im Breisgau, Germany, 2University of Freiburg, Faculty of Medicine University 
of Freiburg, Department of Neuroradiology, Medical Center, Freiburg im Breisgau, Germany, 3University of Freiburg, 
Faculty of Medicine University of Freiburg, Epilepsy Center, Medical Center, Freiburg im Breisgau, Germany, 4Berta-
Ottenstein-Programme, Faculty of Medicine, University of Freiburg, Freiburg im Breisgau, Germany, 5Epilepsy Center 
Kork, Kehl, Kehl, Germany, 6Hotchkiss Brain Institute and Alberta Children’s Hospital Research Institute, University of 
Calgary, Calgary, Canada

Purpose: Several case reports indicate brain atrophy during therapy with valproic acid (VPA), often accompanied 
by cognitive deterioration. Though, the prevalence of VPA-associated brain atrophy remains unknown. We therefore 
compared brain volume of children with epilepsy and VPA therapy to an age-matched group with epilepsy but without 
VPA. 
Methods: After exclusion of patients with diseases associated with brain atrophy, 48 patients with- and 47 without VPA 
treatment were enrolled in this retrospective cohort study. 3D T1w datasets were automatically segmented into white 
matter (WM), gray matter (GM), and cerebrospinal fluid (CSF) using the SPM-12 algorithm. In a region of interest-
based approach, volumes of cerebrum, cerebellum, and brainstem were read out, each subdivided into WM, GM, and 
CSF. Raw values were corrected to the total intracranial volume. Unpaired t-tests were used for group comparisons, 
Spearman’s correlation matrix for correlation of brain volume and VPA dose, VPA duration, disease duration, and age. 
Results: There were no significant differences in age at MRI scan (VPA group 8.1 yrs. vs. control group 9.2 yrs., 
p=0.28), age at first seizure, disease duration, etiology, and sex. The VPA group showed significantly lower volumes in 
cerebral GM (p=0.0004), cerebral WM (p<0.0001), cerebellar GM (p<0.0001) and brainstem GM (p=0.025). None of 
the patients reported symptoms of cognitive decline at the time of MRI. No significant correlations were found between 
volume loss over time and age, duration of VPA therapy, dose at the time of MRI and disease duration. 
Conclusions: Our data provide evidence that VPA therapy can lead to atrophy of the brain parenchyma in children 
with epilepsy. The volume loss might occur without clinical symptoms. Confirmatory studies in a prospective manner 
are needed with special focus on potential clinical symptoms as well as dose and duration of VPA. 
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Gain-of-function SCN1A variants cause spectrum of early onset epileptic encephalopathies 
that respond to sodium channel blocking therapies

A Brunklaus1, T Brünger2, T Feng1, C Fons3, A Lehikoinen4, E Panagiotakaki5, M-A Vintan6, J Symonds1, J Andrews1, 
A Arzimanoglou5, S Delima7, J Gallois8, D Hanrahan9, G Lesca5, S MacLeod1, D Marjanovic10, A McTague11, N Nuñez-
Enamorado12, E Perez-Palma13, MS Perry14, K Pysden15, SJ Russ-Hall16, IE Scheffer16, K Sully17, S Syrbe18, U Vaher19, 
M Velayutham20, J Vogt20, S Weiss21, E Wirrell22, SM Zuberi1, D Lal23, RS Møller10, M Mantegazza24, S Cestèle24

1University of Glasgow, Glasgow, United Kingdom, 2University of Cologne, Cologne, Germany, 3Sant Joan de Déu 
Universitary Hospital, Barcelona, Spain, 4Kuopio University Hospital, Kuopio, Finland, 5University Hospitals of Lyon, 
Lyon, France, 6'Iuliu Hatieganu' University, Cluj, Romania, 7Indiana University School of Medicine, Indianapolis, United 
States, 8Louisiana State University, Louisiana, United States, 9Royal Belfast Hospital for Sick Children, Belfast, United 
Kingdom, 10The Danish Epilepsy Centre, Dianalund, Denmark, 11UCL Great Ormond Street Institute of Child Health, 
London, United Kingdom, 1212 Octubre Universitary Hospital, Madrid, Spain, 13Universidad del Desarrollo, Santiago, 
Chile, 14Cook Children’s Medical Center, Ft Worth, United States, 15Leeds Teaching Hospitals, Leeds, United Kingdom, 
16University of Melbourne, Melbourne, Australia, 17Baylor College of Medicine, Houston, United States, 18University 
Hospital Heidelberg, Heidelberg, Germany, 19Faculty of Medicine of Tartu University, Tartu, Estonia, 20Birmingham 
Women's and Children's Hospital, Birmingham, United Kingdom, 21University of Toronto, Toronto, Canada, 22Mayo 
Clinic, Rochester, United States, 23Cleveland Clinic, Cleveland, United States, 24Université Cote d'Azur, Nice, France

Purpose: Brain voltage-gated sodium channel Nav1.1 (SCN1A) loss-of-function variants cause the severe epilepsy 
Dravet syndrome and genetic epilepsy with febrile seizures plus (GEFS+). Gain-of-function SCN1A variants are 
associated with familial hemiplegic migraine type 3 (FHM3). Recently, novel SCN1A-related phenotypes have been 
described, including early infantile developmental and epileptic encephalopathy (DEE) with movement disorder 
(MD) and arthrogryposis. The underling disease mechanisms, clinical spectrum, and treatment responses in these 
conditions are currently unknown. We describe a clinical, genetic and functional evaluation of affected individuals. 
Method: Patients were ascertained via an international network using structured clinical questionnaires and from the 
literature. We compared sodium channels containing wild-type versus variant NaV1.1 subunits using whole-cell voltage 
clamp electrophysiological recordings in a heterologous mammalian system (tsA201-cells). 
Results: Forty-six patients were included harbouring 33 different variants, 15 of which were biophysically 
characterised and 18 underwent in-silico functional prediction. The most severely affected infants (n=13) presented 
with congenital arthrogryposis, epilepsy onset within 3 days of life, tonic seizures and apnoeas, accompanied by a 
significant MD, profound intellectual disability and significant mortality. Twenty-one patients presented later, between 
2 weeks and 3 months, with early infantile DEE and MD, and one patient presented after 3 months with DEE only. 
Eleven patients presented with FHM3. AssociatedSCN1A variants appear to cluster in regions of channel inactivation 
and biophysical recordings show evidence of gain-of-function properties. Clinically, 13 out of 16 (81%) gain-of-
function variants were associated with a response to sodium channel blocker treatment without evidence of symptom 
exacerbation. 
Conclusion: SCN1A gain-of-function mutations underlie a disease spectrum ranging from the previously undescribed 
early infantile DEE with MD and arthrogryposis (DEEMA) to DEE with or without MD and FHM3. Our study expands 
the spectrum of gain-of-function SCN1A-related phenotypes, defines key clinical features, provides insights into the 
underlying disease mechanisms and identifies potentially efficacious therapies. 
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Old drugs, new indications: efficacy of amantadine for refractory absences and electrical 
status epilepticus in sleep in children

V Soto Insuga1, E González Alguacil1, V Cantarín Extremera1, B Bernardino1, E Gutiérrez Delicado2, M García 
Fernández2, ML Ruiz Falcó1, JJ García Peñas1

1Hospital Niño Jesús, Pediatric Neurology, Madrid, Spain, 2Hospital Niño Jesús, Neurophisiology, Madrid, Spain

Purpose: Amantadine is currently a treatment of Parkinson’sdisease, drug-induced extrapyramidal disorders, and 
influenza A prophylaxis. Some authors have reported its efficacy as an antiepileptic drug due to anti-NMDA and 
dopaminergic effect and has been used successfully in children with absence and myoclonic refractory seizures or 
electrical status epilepticus in sleep (ESES). 
Method: We conducted a retrospective study of children treated with amantadine in a Pediatric Hospital in Madrid 
(Spain) for the last three years. 
Results: We analyzed 10 children (5 women: 5 male) who were treated with amantadine at a mean age of 8 years 
(3-11), 4,8 years (1-8) from the onset of epilepsy. The epilepsy of all of them was refractory, the mean number of 
antiepileptic drugs used before amantadine was 9,4 (6-14), ketogenic diet was used in nine of them. 
The epilepsy was idiopathic with normal magnetic resonance images. The epileptic syndrome was ESES in 4 and 
generalized epilepsies in 6: refractory absence 3-3,5 Hz epilepsy in four, Jeavons Syndrome in one patient and 
Lennox-Gastaut syndrome in another patient. 
Amantadine was added to another antiepileptic drugs (mean number antiepileptic: 2,7) at a mean dose of 5,6 mg/kg/
day each 12-24 hours, máximum of 300 mg/day. 
In the ESES group, amantadine was effective in 3/4 (75%) for electroencephalogram normalization and seizure 
control (myoclonic and absence seizures). In the Generalized-Epilepsy Group, amantadine was effective for seizures 
control (75-99% response) in only one patient with refractory absence. The responding patients had not relapses in 
seizures or worsening of EEG during follow up for more than two years. One patient (10%) reported secondary effects 
(irritability and insomnia) and amantadine was withdraw. 
Conclusion: Amantadine can be an effective and safe treatment for drug-resistant generalized epilepsies in children: 
refractory absences and ESES. 
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Spectrum of peri-ictal MRI abnormalities in status epilepticus

G Kuchukhidze1,2, P Bosque Varela1, L Machegger3, A Oellerer3, J Steinbacher3, M McCoy4, J Pfaff3, E Trinka1,2

1Christian Doppler University Hospital, Member of the European Reference Network EpiCARE, and Centre for 
Cognitive Neuroscience, Paracelsus Medical University, Neurology, Salzburg, Austria, 2Neuroscience Institute, 
Christian Doppler University Hospital, Salzburg, Austria, 3Christian Doppler University Hospital, Paracelsus Medical 
University, Neuroradiology, Salzburg, Austria, 4Christian Doppler University Hospital, Member of the European 
Reference Network EpiCARE, Paracelsus Medical University, Neurology, Salzburg, Austria

Background: Status epilepticus (SE) can be associated with peri-ictal MRI abnormalities (PMA). PMA frequently 
affect cerebral cortex, hippocampus, pulvinar of thalamus, corpus callosum and cerebellum. In this prospective study, 
we aimed to characterize the spectrum of PMA in a large cohort of patients with SE.  
Methods: We prospectively recruited 206 patients with SE between 20.02.2019 and 20.11.2021 who underwent an 
acute MRI at our institution. The standard MRI protocol included diffusion weighed imaging (DWI), fluid attenuated 
inversion recovery (FLAIR), arterial spin labelling (ASL) and T1-weighted imaging pre-and post-contrast application. 
The occurrence of PMA in each sequence was assessed. In terms of location, PMA were stratified as either cortical or 
subcortical. Amygdala, hippocampus, cerebellum and corpus callosum were regarded as subcortical structures.  
Results: PMA were observed in 45% (93/206) of patients in at least one MRI sequence. DWI restriction was observed 
in 27% of patients. DWI lesion was mainly unilateral (75%). It affected cortical structures in 45%, subcortical structures 
in 36% and both, cortical and subcortical areas in 19% of patients. Cortical DWI lesions were located mostly in frontal 
lobes (60%); subcortical diffusion restriction affected either pulvinar of thalamus or hippocampus (95%). 
Alterations in FLAIR were observed in 18% of patients. FLAIR lesions were mainly unilateral (65%); cortical (49%) or 
subcortical (43%). FLAIR alterations were observed in both cortical and subcortical structures in 8% of patients. 
In ASL, 37% of patients had alterations, the vast majority of which were represented by ictal hyperperfusion 
(96%).  Hyperperfused areas were located mainly in the cerebral cortex (88%) and were overwhelmingly unilateral 
(84%). 
Conclusions: In our cohort, PMA were seen mainly in ASL, DWI and FLAIR. The most prevalent PMA was ictal 
hyperperfusion followed by DWI restriction and FLAIR abmormalities. Cerebral cortex was most frequently affected, 
especially frontal lobes. The majority of PMA were unilateral. 
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Peri-ictal MRI abnormalities in status epilepticus: is there an optimal time window for an 
acute MRI?

L Machegger1, P Bosque Varela2, A Oellerer1, J Steinbacher1, M McCoy2, J Pfaff1, E Trinka2, G Kuchukhidze2

1Christian Doppler Klinik, Neuroradiology, Salzburg, Austria, 2Christian Doppler Klinik, Neurology, Salzburg, Austria

Purpose: Status epilepticus (SE) may be associated with peri-ictal MRI abnormalities (PMA). The exact timing of 
occurence of PMA in different MRI sequences remains unclear. In this prospective study, we aimed to determine the 
optimal timing of an acute MRI in patients with SE. 
Method: We prospectively recruited 206 patients with SE who underwent an acute MRI with diffusion weighted 
imaging (DWI), fluid attenuated inversion recovery (FLAIR) and arterial spin labelling (ASL). We divided patients into 
four groups based on time intervals when MRI was performed after SE onset: 0-24 hours (group 1), 24-48 hours 
(group 2), 48-72 hours (group 3) and > 72 hours (group 4). The percentage of abnormalities occurring in each time 
interval in each MRI sequence was calculated. 
Results: In total, PMA was observed in 45% (93/206) of patients with SE. In group 1, 35% of patients showed local 
areas of hyperperfusion, 25% had diffusion restriction and 18% - signal increase in FLAIR. In group 2, the chances of 
registering ictal hyperperfusion were the highest – 54%. In this group, diffusion restriction was seen in 29% and FLAIR 
hyperintensity in 24%. After 48 h (group 3), the chances of observing ictal hyperperfusion declined – 13%, but the 
rates of diffusion restriction (26%) and FLAIR hyperintensity (21%) remained unchanged. In the group 4 the chances 
of registering SE-associated diffusion restriction and FLAIR lesion were 38% and 31%, respectively. In this group, 
hyperperfusion was observed in 23% of patients. 
Conclusion: In SE, ictal hyperperfusion on MRI is best seen in the first 48 hours after SE onset. SE-associated 
diffusion restriction and FLAIR hyperintensity remain relatively constant during the first 72 hours after SE onset. The 
best time window for performing MRI in patients with SE in our cohort was the first 48 hours after the onset of SE. 

218 
Machine-learning validation of the Epidemiology-based Mortality score in Status 
Epilepticus (EMSE)

F Brigo1, G Turcato2, S Lattanzi3, G Giovannini4,5, N Orlandi4,6, G Turchi4, S Meletti4,6

1Hospital of Merano-Meran (SABES-ASDAA), Department of Neurology, Merano-Meran, Italy, 2Hospital of Merano-
Meran (SABES-ASDAA), Emergency Department, Merano-Meran, Italy, 3Marche Polytechnic University, Neurological 
Clinic, Department of Experimental and Clinical Medicine, Ancona, Italy, 4Azienda Ospedaliera-Universitaria di 
Modena, Neurology Department, Modena, Italy, 5University of Modena and Reggio-Emilia, PhD programm in Clinical 
and Experimental Medicine, Modena, Italy, 6University of Modena and Reggio-Emilia, Department of Biomedical, 
Metabolic, and Neural Sciences, Modena and Reggio-Emilia, Italy

Purpose: To validate the value of the Epidemiology-based Mortality score in Status Epilepticus (EMSE) in predicting 
the risk of death at 30 days in a large cohort of patients with status epilepticus (SE) using a machine-learning system. 
Method: We included consecutive patients with SE admitted from 2013 to 2021 at Modena Academic Hospital. A 
decision tree analysis was performed using the 30-day mortality as a dependent variable and the EMSE predictors as 
input variables. We evaluated the accuracy of EMSE in predicting 30-day mortality using the area under the receiver 
operating characteristic curve (AUC ROC), with 95% confidence interval (CI). 
Results: 711 patients with SE were included, with a 30-day mortality of 28.1% (200/711). The median EMSE value in 
the entire population was 54 (interquartile range IQR, 30-86); it was lower in surviving compared to deceased patients 
(42, IQR 24-70 versus 86, IQR 62-114; p <0.001). EMSE was accurate in predicting 30-day mortality, with an AUC 
ROC of 0.786 (CI 95% 0.751-0.820), confirmed by bootstrap resampling. Etiology was the most relevant predictor 
(chi-square 113,349; df = 3), followed by age, EEG pattern and comorbidity. Certain etiologies and an age <40 years 
were associated with survival, whereas other etiologies, age >70 years and first EMSE comorbidity group predicted 
a 30-day mortality >60%. The decision tree analysis using EMSE variables correctly predicted the risk of mortality in 
77.9% of cases; the prediction was accurate in 90% of surviving and in 47% of deceased patients within 30 days after 
the SE. 
Conclusion: This validation study using a machine-learning system shows that EMSE is a valuable prognostic tool, 
and appears particularly accurate and effective in identifying patients with 30-day survival (high negative predictive 
value). Its predictive value for 30-day mortality is lower and needs to be further implemented. 
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External validation of the Status Epilepticus Severity Score (STESS) to predict mortality: a 
machine-learning analysis

F Brigo1, G Turcato2, S Lattanzi3, G Giovannini4,5, N Orlandi4,6, G Turchi4, S Meletti4,6

1Hospital of Merano-Meran (SABES-ASDAA), Department of Neurology, Merano-Meran, Italy, 2Hospital of Merano-
Meran (SABES-ASDAA), Emergency Department, Merano-Meran, Italy, 3Marche Polytechnic University, Neurological 
Clinic, Department of Experimental and Clinical Medicine, Ancona, Italy, 4Azienda Ospedaliera-Universitaria di 
Modena, Neurology Department, Modena, Italy, 5University of Modena and Reggio-Emilia, PhD Programm in Clinical 
and Experimental Medicine, Modena, Italy, 6University of Modena and Reggio-Emilia, Department of Biomedical, 
Metabolic, and Neural Sciences, Modena and Reggio-Emilia, Italy

Purpose: To validate the value of the Status Epilepticus Severity Score (STESS) in predicting the risk of death at 30 
days in patients with status epilepticus (SE) using a machine-learning system. 
Method: We included consecutive patients with SE admitted from 2013 to 2021 at Modena Academic Hospital. A 
decision tree analysis was performed using the 30-day mortality as a dependent variable and the STESS predictors as 
input variables. We evaluated the accuracy of STESS in predicting 30-day mortality using the area under the receiver 
operating characteristic curve (AUC ROC), with 95% confidence interval (CI). 
Results: 711 patients with SE were included, with a 30-day mortality of 28.1% (200/711). The median STESS value 
in the entire population was 3 (interquartile range IQR, 2-5); it was lower in surviving compared to deceased patients 
(3, IQR 2-4 versus 4, IQR 3-6; p <0.001). 88.1% (178/202) of deceased patients had scores of 3-6, whereas 11.9% 
(24/202) had scores of 0-2 (p <0.001). STESS was accurate in predicting 30-day mortality, with an AUC ROC of 
0.740 (95% CI 0.700-0.779), only slightly reduced after bootstrap resampling. The most significant predictor was the 
seizure type (chi-square 72,374), followed by age. Non-convulsive SE in coma and age ≥65 years predicted higher 
risk of mortality, whereas generalized-convulsive SE and age <65 years was associated with lower risk of death. 
The decision tree analysis using STESS variables correctly predicted mortality in 88.6% of surviving and in 41.6% of 
deceased patients within 30 days after the SE, with an overall risk of error of 24.8%. 
Conclusion: This validation study using a machine-learning system shows that STESS is a valuable prognostic tool, 
and appears particularly accurate and effective in identifying patients with 30-day survival (high negative predictive 
value). Its predictive value for 30-day mortality is lower and needs to be further implemented. 

311 
EEG seizures onset patterns and duration in focal status epilepticus

G Turchi1, G Giovannini2,3, G Melegari4, N Orlandi2, MC Cioclu4, I Avanzini4, AE Vaudano1, S Meletti1
1Azienda Ospedaliera-Universitaria di Modena, Neurology, Modena, Italy, 2Università di Modena e Reggio Emilia, 
Neurology, Modena, Italy, 3University of Modena and Reggio-Emilia, PhD Programm in Clinical and Experimental 
Medicine, Modena, Italy, 4Azienda Ospedaliera-Universitaria di Modena, Intensive Care Unit, Modena, Italy

Purpose: EEG studies characterizing the seizure-onset (SOn) patterns in status epilepticus (SE) are lacking. We 
aim to classify the different SOn patterns and seizures duration during focal SE and to evaluate any differences in 
mortality, morbidity and treatment response across different patterns. 
Methods: consecutive scalp EEG recordings from adult patients admitted for focal SE, from January 2015 to August 
2019 were reviewed. SOn patterns were identified according to Tanaka et al. (2018). For each patient 1 to 5 seizures 
were analyzed, and each seizure’s duration was recorded. The SOn pattern and duration of isolated focal seizures in 
patients admitted to the epilepsy monitoring unit (EMU) from January 2020 to August 2021 were reviewed and served 
as comparison group. 
Results: 307 focal seizures were analyzed in 100 consecutive SE episodes with a median seizure duration of 90 sec 
(IQR: 136 sec); 121 isolated focal seizures in 42 epilepsy patients were recorded with a median duration of 60 sec 
(IQR: 55 sec)(p < 0.001). The most frequent SOn patterns in SE were repetitive epileptiform discharges (pattern #3; 
39 patients; 105 seizures). Seizures with SOn pattern #3 showed longest duration (maximum duration 1200 seconds) 
compared to other SOn patterns (p = 0.04). No difference in demographics, SE etiology, semeiology and treatment 
response was observed; while patients older than 75 years showing SOn #3 had a significantly high risk for 30 days 
mortality (HR 4.059; 95% CI 1.508-10.924, p= 0.006). 
Conclusions: Repetitive focal seizures within a SE episode had a longer median duration compared to focal seizures 
recorded in the EMU in accordance with the hypothesis that during SE mechanisms that lead to seizure termination 
are impaired. This was especially evident for SOn pattern#3. Analysis of SOn patterns can improve our understanding 
on SE mechanism and could become a useful EEG biomarker. 
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Etiology of status epilepticus and its relation with peri-ictal MRI abnormalities

P Bosque Varela1, L Machegger2, A Öllerer2, J Steinbacher2, M McCoy1, J Pfaff2, E Trinka1, G Kuchukhidze1

1Christian Doppler Klinik, Neurology, Salzburg, Austria, 2Christian Doppler Klinik, Neuroradiology, Salzburg, Austria

Background: Status epilepticus (SE) is a neurological emergency associated with high morbidity and mortality. 
Etiology is one of the most important factors determining the outcome of SE. Peri-ictal MRI abnormalities (PMA) are 
frequently associated with SE. In this prospective study we aimed to investigate whether certain etiologies of SE are 
associated with a risk of developping PMA. 
Methods: Between 20.02.2019 and 20.11.2021, we prospectively recruited 206 patients with electro-clinical diagnosis 
of SE who underwent an acute MRI due to clinical needs at our institution with a standard SE protocol. 
Results: PMA were observed in 45% (93/206) of patients. In our cohort of patients, cerebrovascular disease - 24% 
(50/206) was the most prevalent etiology for SE followed by intracranial tumors 19% (39/206) and cryptogenic 12% 
(24/206). In the group of patients with cerebrovascular disease, 52% (26/50) had PMA. However, in patients with 
intracranial tumor we observed that only 30% (12/39) showed PMA. In the cryptogenic group 54% (13/24) of patients 
had abnormal MRI.  
In the cerebrovascular group, patients with hemorrhage as well as either acute or subacute stroke were most 
frequently associated with PMA, representing 77% (20/26) of cases. 
Conclusions: In our cohort, over half of patients with either cryptogenic SE or SE due to cerebrovascular disease, 
had PMA. Acute/ subacute stroke and hemorrhage were the most frequent etiologies associated with PMA. 
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Pharmacological treatment influences multidien cycles in focal epilepsy

C Friedrichs-Maeder1, T Skarpaas2, T Tcheng3, V Rao4,5, M Baud1,6

1University Hospital Bern, Neurology, Bern, Switzerland, 2NeuroPace Inc., Mountain View, United States, 3Neuropace 
Inc., Mountain View, United States, 4University of California, Neurology, San Francisco, United States, 5Weill Institute 
for Neurosciences, San Francisco, United States, 6Wyss Center for Bio- and Neuro-technology, Geneva, Switzerland

Introduction: In refractory focal epilepsy, cycles of epileptic brain activity influence seizures over multi-day (multidien) 
timescales, but the effect of treatment on these cycles and their link to seizure rates is unknown.We hypothesized that 
cycles of epileptic brain activity may vanish with successful pharmacological treatment. 
Methods: Interictal epileptiform activity (IEA) was recorded over years in 163 participants in the RNS System clinical 
trials, who were implanted with an intracranial brain stimulator for detecting and treating seizures. Participants 
kept a seizure diary, and changes in medications were logged. Using a wavelet transform, we extracted underlying 
multidien cycles from recordings of IEA. We identified timepoints where a new anti-seizure medication (ASM) was 
started and compared seizure rates among epochs with present or absent multidien cycles of IEA after beginning 
ASM. This measure was evaluated for predictive power by the area under the curve (AUC) of the receiver operating 
characteristic. 
Results: We identified 273 new ASM trials, of which 88 (32%) led to a >=50% decrease in seizure rate (responders). 
Relative seizure rate was significantly lower (p<0.05 Wilcoxon test) when multidien rhythms of IEA vanished after 
introduction of a new ASM. When measuring the sensitivity-specificity trade-off of using decreases in multidien 
rhythms of IEA as predictor for reduction in seizures at a 3-month horizon, we found an AUC of 0.61-0.69 when 
predicting 50-90% reduction of seizure rate, respectively. The same method yielded an AUC 0.70-0.72 when 
predicting 90% seizure reduction at 12 and 6 months. 
Conclusion: In this cohort, vanishing of multidien cycles of IEA following the beginning of new ASM was consistently 
associated with reduced reported seizure rates for up to 12 months. Although causality cannot be established, this 
suggests that multidien IEA cycles may play an important role in seizure recurrence over long periods (months to 
years). 
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Awareness alteration in focal epilepsy is related to loss of signal complexity and 
information processing

N El Youssef1

1APHM La Timone Hospital, Marseille, France

Purpose: Alteration of awareness is a main feature of temporal lobe epilepsy and efforts have been made to better 
understand the neurophysiological correlates. In this work, we studied how the information contained in EEG signals 
was modified during seizures with altered awareness. We used permutation entropy (PE) a measure of the complexity 
and the amount of information present in the signal. 
Method: PE estimation was performed in thirty-six seizures of sixteen patients with temporal lobe epilepsy who 
underwent SEEG recordings. We tested whether altered awareness (based on the Consciousness Seizure Score, 
CSS) was correlated with a loss of signal complexity. We estimated global changes in PE as well as regional changes 
in order to gain insight into the mechanisms associated with awareness impairment. 
Results: Our results reveal a positive correlation between the decrease of entropy and the consciousness score as 
well as the existence of a threshold on entropy that could discriminate seizures with no alteration of awareness from 
seizures with profound alteration of awareness. The loss of signal complexity was extended, affecting the associative 
cortices, in patients with profound alteration of awareness, while it was limited to the temporal mesial structures in 
patients with no alteration of awareness. 
Conclusion: In summary, PE is a promising tool to discriminate between the different subgroups of awareness 
alteration in TLE. 

443 
Efficacy of perampanel in nocturnal seizures in adult patients with epilepsy

S López Maza1, A Gifreu2, E Fonseca2, M Quintana2, E Santamarina2, L Abraira2, D Campos2, M Toledo2

1Neurology Department. Vall d´Hebron University Hospital. Vall d´Hebron Barcelona Hospital Campus, Barcelona, 
Spain, 2Epilepsy Unit. Neurology Department. Vall d´Hebron University Hospital. Vall d´Hebron Barcelona Hospital 
Campus, Barcelona, Spain

Purpose: Nocturnal seizures represent a major problem in the treatment of epilepsy in adult patients. We aimed to 
study the effectiveness of perampanel for the treatment of nocturnal seizures in adult patients with epilepsy. 
Methods: Observational study of a prospectively acquired sample of adult patients with epilepsy in which perampanel 
was started from January to October 2021 in a specialized epilepsy unit in a tertiary hospital. Demographics and 
clinical characteristics were recorded. All patients completed a follow-up period (FUP) of at least 3 months. Seizure 
frequency during the 6-month period before treatment initiation was obtained from medical records. Retention and 
responder rates (considered as a nocturnal seizure frequency reduction of ≥50%) and improvement of subjective 
sleep disturbances were analyzed as outcome measures. 
Results: Forty-one patients were included (mean age 41.0±17.9; 58.5% male) of which 30 patients had a 6-month 
FUP. Focal epilepsy was the most common diagnosis (80.5%) and most patients had a structural etiology (56.1%). 
Twenty-eight patients (68.3%) had drug-resistant epilepsy. Mean nocturnal seizure frequency per month at baseline 
was 10.6±28.2. Thirteen patients (31.7%) had subjective sleep disturbances at baseline, of which insomnia was the 
most frequent complaint (17.1%). Perampanel was started at a median dose of 4mg/day (range= 2-14). At 3-month 
FUP, retention rate was 78% and 65.9% were considered responders (51.2% were seizure-free). Nocturnal seizures 
monthly decreased significantly at 6-month FUP (6.6±0.4 vs 10.6±28.2 seizures/month; p=0.045). Subjective sleep 
disturbances improved at 3-month FUP (12.2% vs 33.3%; p= 0.008). 
Conclusions: Perampanel can be a suitable treatment option in adult patients with epilepsy with nocturnal seizures, 
and can improve the presence of sleep disturbances. 
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Cavum septum pellucidum on MRI is a marker of generalised convulsive epilepsy

E Dolan1, M Khalil2, H Adenan1, R Kilbride1

1Beaumont Hospital, Neurology, Dublin, Ireland, 2St. James' Hospital, Neurology, Dublin, Ireland

Purpose: Cavum septum pellucidum (CSP) usually closes between 6 months gestation to 2 months post-term. Non-
closure of the septum pellucidum is considered a normal variant, with prevalence of 0.79-5.5%. CSP secondary to 
head trauma is well recognised and has a direct relationship to cerebral volume loss and poorer cognitive outcomes. 
There is very little published on CSP in epilepsy, other than case reports and small centre studies. We reviewed 
the incidence of CSP in patients admitted to our Epilepsy Monitoring Unit (EMU) over a four-year period, relative to 
epilepsy classification (ILAE 2017). 
Methods: We reviewed MRI neuroimaging on 442 patients admitted to the EMU at Beaumont Hospital, Ireland from 
2016 – 2020. Epilepsy classification at discharge, alternate diagnoses (Non-epileptic attack disorder [NEAD] or other 
pathology [syncope, parasomnia or stereotyped behavioural events]), and inconclusive studies were recorded. Only 
patients with available MRI studies were included. Patients were then stratified into those with CSP on MRI. 
Results: Of the 442 patients, 396 had MRI imaging available and were included in the study. Patients studied had an 
age range of 16-82 years (mean 40 years), with 60% being female. A diagnosis of epilepsy was established in 222 
patients. NEAD was diagnosed in 105 patients, 20 had other pathology and 58 had inconclusive studies. 
In our epilepsy cohort, 47.7% had CSP vs. 21% in other groups. In those with both epilepsy and CSP, 75% had a 
documented history of generalised tonic-clonic seizures. 
Conclusion: In our study, individuals with epilepsy had higher rates of CSP compared to the general population 
(47.7% vs. 0.7-5.5%). The majority of patients with epilepsy and CSP experienced generalised convulsions (75%). 
This suggests that CSP is an anatomic marker of uncontrolled convulsive epilepsy. These findings should prompt 
greater awareness of CSP during initial patient evaluation and epilepsy classification. 

701 
Psychiatric and cognitive adverse events of eslicarbazepine acetate (ESL) monotherapy on 
adults with focal seizures: results from a randomized, double-blind, active-controlled study 
and a 2-year open-label extension study

S Dupont1,2, M M Fonseca3, G Castilla Fernández3, F Ikedo3, A Pereira3, J Moreira3, H Gama3

1Epilepsy Unit and Rehabilitation Unit, Hôpital de la Pitié-Salpêtrière, AP-HP, Centre de Recherche de l'Institut du 
Cerveau et de la Moelle Épinière (ICM), UMPC-UMR 7225 CNRS-UMRS 975 Inserm, Paris, France, 2Université Paris 
Sorbonne, Paris, France, 3BIAL- Portela & Ca, S.A., Maia, Portugal

Purpose: Evaluate the incidence of psychiatric and cognitive adverse events(AEs) of eslicarbazepine acetate(ESL) 
monotherapy in adult patients with focal seizures(FS). 
Methods: Study -311 was a phase III, randomized, double-blind(DB), active-controlled (Carbamazepine,CBZ-CR), 
non-inferiority study, followed by a 2-year open-label extension(OLE), Study- 311/EXT. Subjects treated with ESL 
in DB continued with ESL(ESL/ESL) and subjects treated with CBZ-CR in DB were switched to ESL(CBZ-CR/ESL) 
during the OLE study. Psychiatric treatment-emergent AEs(TEAEs) and TEAEs affecting cognition were retrieved. 
Results: DB safety population contained 813 patients (401 ESL;412 CBZ-CR), of which 184 received ESL 
monotherapy throughout the OLE study (ESL/ESL, n=96; CBZ-CR/ESL, n=88). 
During DB, psychiatric TEAEs were reported by 14,7%and 17,5% of patients in ESL and CBZ-CR groups; related 
TEAEs: 4,0%(ESL) and 4,4(CBZ-CR) of patients; most frequently related TEAEs: anxiety (ESL: 0,7%; CBZ-CR: 
0,5%), confusional state (ESL: 0,2%; CBZ-CR: 0,5%), depressed mood (ESL: 0,7%;CBZ-CR: 0,5%), depression (ESL: 
0,7%; CBZ-CR: 0,0%), insomnia (ESL: 0,0%;CBZ-CR: 0,7%) and mood altered (ESL: 0,5%;CBZ-CR: 0,0%). In OLE, 
psychiatric TEAEs were reported by 2,1% (ESL/ESL) and 3,4% (CBZ-CR/ESL) of patients and no related psychiatric 
TEAEs were reported. 
Cognitive TEAEs were reported by 8,5% of patients in ESL and CBZ-CR groups during DB; related TEAEs: 5,0% 
(ESL) and 2,9%(CBZ-CR) of patients; most frequently related TEAEs: cognitive disorder (ESL:0,2%;CBZ-CR:0,7%), 
disturbance in attention (ESL:1,7%; CBZ-CR:0,5%), memory impairment(ESL: 1,5%;CBZ-CR: 1,0%) and irritability 
(ESL: 0,5%; CBZ-CR: 0,5%). In OLE, cognitive TEAEs were reported by 2,1% (ESL/ESL) and 2,3% (CBZ-CR/ESL) of 
patients; related cognitive related TEAEs were reported in 1,1% (ESL/ESL) and 1,0% (CBZ-CR/ESL) of patients. 
Conclusion: In this phase III, DB trial with OLE the analysis of psychiatric and cognitive TEAEs was consistent with 
the known safety profile of adjunctive ESL. It showed that adult patients with FS who took ESL in monotherapy on 
long-term treatment reported a low incidence of psychiatric and cognitive TEAEs. 
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Duration of postictal impaired awareness after bilateral tonic-clonic seizures: EEG and 
patient characteristics

M Seyal1, K Kanth1, C Zimmerman1, S Toprani1
1University of California, Davis, Neurology, UCDMC, Sacramento, United States

Purpose: Ictal and postictal phenomena that may impact the duration of postictal impaired awareness have not been 
well studied. Postictal unresponsiveness invariably occurs following bilateral tonic-clonic seizures (BTCS). BTCS are a 
major risk factor for sudden unexpected death in epilepsy (SUDEP). We quantify the effects of seizure characteristics 
on postictal recovery of awareness following BTCS. Factors include: the total seizure duration, the duration of the 
tonic phase of a BTCS, presence of postictal generalized EEG suppression (PGES), duration of postictal tonic 
electromyographic discharge, peri-ictal respiratory dysfunction, patient age, duration of epilepsy, and gender. 
Method: Fifty-eight patients admitted to the epilepsy monitoring unit with BTCS were studied. Forty-one had unilateral 
onset temporal seizures. The remainder had bitemporal onsets, extratemporal onsets, undetermined onsets, or were 
generalized at onset. Following the first BTCS, time to initial recovery of awareness and its possible association 
with patient and seizure characteristics as well as peri-ictal respiratory dysfunction were evaluated. The presence or 
absence of postictal agitation was noted. 
Results: The severity of respiratory dysfunction and seizure characteristics were not associated with time to initial 
recovery of awareness. A shorter time to recovery of awareness was significantly associated with a younger age 
(p=0.007). Postictal agitation was more common in males (p=0.023). 
Conclusion: Focal seizures may impair awareness by active inhibition of subcortical arousal mechanisms. Focal 
seizures progressing to bilateral tonic-clonic seizures (BTCS) result in further widespread cerebral dysfunction 
impacting postictal awareness. MRI studies show accelerated brain aging in patients with temporal lobe epilepsy. Our 
findings suggest that patient age, as a surrogate marker for the lifetime burden of seizures, results in a progressive 
worsening in time to recovery after BTCS by an increasing negative impact on networks involved in arousal. 
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428 
Generalised epileptic fast activity is a biomarker for changes in seizure frequency in 
Lennox-Gastaut syndrome

L Dalic1,2, X Antoniou3, C Spiegl2, A Warren1,4,5, K Bulluss6,7,8, A Roten2, W Thevathasan2,6,9, J Archer1,1,4,5

1University of Melbourne, Department of Medicine (Austin Health), Melbourne, Australia, 2Austin Health, Department 
of Neurology, Heidelberg, Australia, 3James Cook University, Department of Science and Engineering, Townsville, 
Australia, 4Florey Institute of Neuroscience and Mental Health, Heidelberg, Australia, 5Murdoch Children's Research 
Institute, Parkville, Australia, 6Bionics Institute, East Melbourne, Australia, 7Austin Health, Department of Neurosurgery, 
Heidelberg, Australia, 8University of Melbourne, Department of Surgery, Parkville, Australia, 9University of Melbourne, 
Department of Medicine (Royal Melbourne Hospital), Parkville, Australia

Purpose: Generalised paroxysmal fast activity (GPFA) is a key electrographic feature of Lennox-Gastaut syndrome 
(LGS) and is quantifiable with EEG. We aimed to quantify the burden of GPFA in LGS throughout various stages of a 
deep brain stimulation (DBS) treatment trial (ESTEL trial: Electrical Stimulation of the Thalamus in Epilepsy of Lennox-
Gastaut phenotype) and determine its association with diary-recorded seizure frequency. We hypothesised that 
changes in GPFA burden will predict changes in seizure frequency. 
Methods: Seizure diaries and 24-hour EEG of 17 young adults with LGS (mean age±1SD=24.9±6.61; 13 females) 
from the ESTEL trial, were evaluated. Average seizures/day over four, three-month periods was determined from 
monthly seizure diaries. GPFA burden was manually quantified on four, 24-hour EEGs, performed at the end of each 
three-month study phase; number of discharges, their onset and duration over sleep (2-hours) was manually marked. 
Correlation between total GPFA and seizures/day was compared using a linear mixed effects model. 
Results: Following ≥3-months DBS treatment, GPFA and diary-recorded seizures reduced. Both total duration and 
number of GPFA discharges positively correlated to diary-recorded seizure frequency over the ESTEL trial (P<0.001). 
At baseline, median diary-seizures (across all patients) was 2.64/day, compared with 284 electrographic seizures per 
day. Baseline median GPFA discharge rate was 4.73/minute (284/hour). 
Conclusion: GPFA duration and frequency, measured over a two-hour period of sleep EEG is associated with diary-
recorded seizure frequency over three-months in patients with LGS. Although the relationship between GPFA and 
seizure frequency varies greatly from patient to patient, within each individual, the ratio of GPFA to clinical seizure 
remains stable, and hence the burden of GPFA tracked treatment response in participants undergoing DBS treatment 
in the ESTEL trial. Given seizure diaries are difficult for caregivers to accurately maintain, we propose GPFA burden 
be used as a biomarker to monitor treatment response. 
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Patient-specific seizure forecasting using minimally-invasive subcutaneous EEG - a 
multicenter cohort analysis

PF Viana1,2, T Pal Attia3, M Nasseri3, J Duun-Henriksen4, A Biondi1, JS Winston1, I Pavão Martins2, ES Nurse5, M 
Dumpelmann6, A Schulze-Bonhage6, DR Freestone5, TW Kjaer7, MP Richardson1, BH Brinkmann3

1Institute of Psychiatry, Psychology and Neuroscience, King's College London, School of Neuroscience, London, 
United Kingdom, 2Faculty of Medicine, University of Lisbon, Lisboa, Portugal, 3Mayo Clinic, Bioelectronics Neurology 
and Engineering Laboratory, Department of Neurology, Department of Physiology and Biomedical Engineering, 
Rochester, United States, 4UNEEG Medical, Lillerod, Denmark, 5Seer Medical, Melbourne, Australia, 6University 
Medical Center Freiburg, Freiburg, Germany, 7Zealand University Hospital, Zealand, Denmark

Purpose: Seizure unpredictability is a major disabling aspect of living with chronic epilepsy. Cumulative research 
in the past decades has advanced our understanding of the dynamics of seizure risk. Technological advances have 
recently made it possible to record pertinent biological signals continuously, including EEG. We aimed to assess 
whether patient-specific seizure forecasting is possible using remote, minimally invasive ultra long-term subcutaneous 
EEG. 
Method: A two-center cohort of ultra long-term subcutaneous EEG recordings was analyzed, including six patients 
with focal drug-resistant epilepsy monitored for 46 to 230 days with median 18 hours/day of recorded data, totaling 
over 11,000 hours of EEG. Total electrographic seizures identified by visual review ranged from 12 to 36 per patient. 
Three candidate subject-specific long short-term memory (LSTM) network deep learning classifiers were trained 
pseudo-prospectively on preictal (1-hour before) and interictal (more than one day apart from seizures) EEG 
segments. Performance was assessed relative to a random predictor. Periodicity of the final forecasts was also 
investigated with autocorrelation. 
Results: Significant forecasting performance was achieved in three to five out of six patients depending on each of 
the three different architectures. For each architecture, forecasts showed median area under the ROC curve (AUC) 
of 0.71, 0.68 and 0.74, median sensitivity of 68%, 71% and 73%, and median time in warning of 27.3%, 38.2% and 
36.3%. Overall, the output of the forecasts closely followed patient-specific circadian patterns of seizure occurrence. 
Conclusion: This study demonstrates proof-of-principle that subject-specific seizure forecasting using a minimally 
invasive subcutaneous EEG device capable of ultra long-term at-home recordings, is possible. These results are 
encouraging for the development of a prospective seizure forecasting trial with minimally-invasive EEG. 

712 
Quantitative analysis of EEG frequency composition in STXBP1developmental epileptic 
encephalopathy

A Cossu1,2, A Rossi3,4, R Previtali3,5, F Furia3,6, F Darra2,7, B Dalla Bernardina7, G Rubboli3,8, G Cantalupo2,7, RS 
Møller3,6, S Beniczky1,9, E Gardella1,3,6

1Danish Epilepsy Centre Filadelfia, Department of Clinical Neurophisiology, Dianalund, Denmark, 2Università 
degli Studi di Verona, Verona, Italy, 3Danish Epilepsy Centre Filadelfia, Clinical Genetics and Precision Medicine, 
Dianalund, Denmark, 4Università degli Studi di Pavia, Pavia, Italy, 5Università degli Studi di Milano, Milano, Italy, 
6University of Southern Denmark, Odense, Denmark, 7Centro di Ricerca per Epilessia in età Pediatrica (CREP), 
Verona, Italy, 8University of Copenhagen, Copenhagen, Denmark, 9Århus University, Århus, Denmark

STXBP1 gene is one of the major causes of early-onset Developmental and Epileptic Encephalopathy (DEE). 
However, the quantitative-EEG analysis (q-EEG) in STXBP1-DEE is a poorly explored field. Here, we investigate the 
regional differences in EEG frequency composition in STXBP1-DEE. 
We collected the electro-clinical data of subjects with STXBP1-DEE. The EEG analysis was based on visual 
assessment of whole traces, followed by frequency-domain analysis. We quantified the relative power (RP) of the 4 
major frequency bands (alfa, beta, theta, and delta), the spectral-edge-frequency (SEF), and the median dominant 
frequency (MDF). The analysis was performed on 10 seconds epochs in two electrode groups defined as anterior 
(Fp1-Fp2-F3-F4-F7-F8) and posterior (O1-O2-P3-P4-P7-P8). We confronted averages of all cited parameters in 60 
epochs centered around the maximum RP in the delta band, divided by electrode group. 
We analyzed 16 EEG traces in 12 patients (7 females / 5 males), of a mean age of 9.6 years (range: 7 months-29 
years), each taking 1-2 anti-seizure medications (ASMs). The average SEF was 3.14 Hz (median 3.2 Hz) in the 
anterior electrodes and 3.64 Hz (median 3.64 Hz) posteriorly. The MDF was 1.83 Hz anteriorly, and 1.91 Hz 
posteriorly. The RP in the delta band was significantly higher than other bands (alfa - p>0.01; beta – p>0.05; theta – 
p>0.05) in the anterior regions, but not posteriorly in the alfa and beta bands.  
We didn’t find significant correlation between anterior RP, the patients´ age, the epilepsy focus, and the concomitant 
ASMs. 
Our findings show a diffuse abundance of the EEG frequencies in the delta band. The q-EEG analysis shows 
the predominance of this activity on other frequencies in the frontal regions. The lack of correlation between RP, 
patients´ age, epileptic activity, and concomitant medications suggests this activity might reflect a selective functional 
dysfunction of the frontal network in STXBP1-DEE. 
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Epileptic spasms are associated with increased SEEG derived functional connectivity in 
tuberous sclerosis complex

A Neal1,2,3, R Bouet1, S Lagarde4,5, K Ostrowsky-Coste1,6, L Maillard7, P Kahane8, R Touraine9, H Catenoix1,2, A 
Montavont1,2, A Arzimanoglou1,6, M Hermier10, M Guenot1,11, F Bartolomei4,5, S Rheims1,2,12, J Jung1,2

1Lyon’s Neuroscience Research Center, Inserm U 1028/CNRS UMR 5292, Lyon, France, 2Hospices Civils de Lyon, 
Member of the ERN EpiCARE, and Lyon 1 University, Department of Functional Neurology and Epileptology, Lyon, 
France, 3Monash University, Department of Neuroscience, Faculty of Medicine, Nursing and Health Sciences, 
Central Clinical School, Melbourne, Australia, 4APHM, Timone Hospital, Member of the ERN EpiCARE, Epileptology 
Department, Marseille, France, 5Aix Marseille University, APHM, INSERM, INS, Inst Neurosci Syst, Timone Hospital, 
Epileptology Department, Marseille, France, 6Hospices Civils de Lyon, Member of the ERN EpiCARE, Department 
of Paediatric Clinical Epileptology, Sleep Disorders and Functional Neurology, Lyon, France, 7University Hospital 
of Nancy, Member of the ERN EpiCARE, Neurology Department, Nancy, France, 8Univ. Grenoble-Alpes, Grenoble 
Institut Neuroscience, Inserm, U1216, CHU Grenoble-Alpes, Collaboarting partner of the ERN EpiCARE, Grenoble, 
France, 9CHU-Hôpital Nord, Department of Genetics, Saint Etienne, France, 10Hospices Civils de Lyon, Department 
of Neuroradiology, Lyon, France, 11Hospices Civils de Lyon, Member of the ERN EpiCARE, and Lyon 1 University, 
Department of Functional Neurosurgery, Lyon, France, 12Epilepsy Institute (IDEE), Lyon, France

Purpose: Epileptic Spasms (ES) are common in Tuberous Sclerosis Complex (TSC). However the underlying 
network alterations and relationship with epileptogenic tubers are poorly understood. We examined interictal functional 
connectivity (FC) using stereo-EEG (SEEG) in patients with TSC to investigate the relationship between tubers, 
epileptogenicity and ES 
Method: We analysed 18 patients with TSC who underwent SEEG (mean age 11.5 years). The dominant tuber (DT) 
was defined as the most epileptogenic tuber using the Epileptogenicity Index. Epileptogenic Zone (EZ) organisation 
was quantitatively separated into focal (isolated DT) and complex (all other patterns). Using a 20 minute interictal 
recording, FC was estimated with non-linear regression, h2. We calculated i) intrazone FC within all sampled tubers 
and normal appearing cortex and ii) interzone FC involving connections between DT, other tubers and normal cortex. 
The relationship between FC and i) EZ organisation, ii) ES as a current seizure type at the time of SEEG and iii) 
epileptogenicity was analysed using a mixed generalized linear model. Spike rate and distance between zones were 
considered in the model as covariates. 
Results: Six patients had ES as a current seizure type at time of SEEG. ES patients had a great number of tubers 
and none hadTSC1 mutations. The presence of ES as a current seizure type was independently associated with 
increased FC within both intrazone (p = 0.033) and interzone (p = 0.011) networks. Post-hoc analyses identified 
that increased FC was associated with ES across tuber and non-tuber networks. EZ organisation and biomarkers of 
epileptogenicity were not associated with FC. 
Conclusion: Increased cortical synchrony amongst both tuber and non-tuber networks is characteristic of patients 
with ES and independent of both EZ organisation and tuber epileptogenicity. This raises the prospect of non-invasive 
FC biomarkers aiding treatment paradigms in TSC. 
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     ENCEVIS automatic seizure detection - evaluation in the setting of epilepsy monitoring unit

A Tsereteli1, N Okujava2, A De Weerd3, T Kulge4, N Malashkhia5

1S. Khechinashvili University Hospital (SKUH), Epilepsy and Sleep Center, Tbilisi, Georgia, 2S. Kheshinashvili 
University Hospital, Epilepsy and Sleep Center, Tbilisi, Georgia, 3SEIN, Zwolle, Netherlands, 4Austrian Institute of 
Tecnology, Vienna, Austria, 5S. Khechinashvili University Hospital, Tbilisi, Georgia

Purpose: Evaluation of efficacy and reliability of the automatic program ENCEVIS for seizure recognition and for 
screening EEG recordings with and without clinical seizures. 
Method: Prospective evaluation of all long-term recordings (>4h.) at SEIN-SKUH Epilepsy Center in the period 
06.2018– 06.2021 was carried out. All recordings containing at least one documented clinical seizure were included 
into the study. 
ENCEVIS V17 was used for automatic seizure detection. Visual EEG analysis was carried out by two 
neurophysiologist according to the SCORE protocol.True/false positive and true/false negative seizure detection by 
ENCEVIS was taken into consideration. 
Results: Overall, 451 recordings were performed, 255 recording were selected for final analysis. Per recording: False 
Positive (FP) 121 (47.5±50.0%), False Negative (FN) 1 (0.4±6.3%), P<0,005, True Positive (TP) 42 (16.5±37.2%) true 
Negative (TN) 104 (40.8±49.2%) 
Total number of Visually documented seizures was 113 (from 42 ictal recordings). 
ENCEVIS data: (TP) 58 (51.8±50.2%), (FN) 42 (48.2±50.2%), Seizures<10SEC: TP 1 (6.3±25.0%), TN-12 
(93.7±25.0%), Seizure 10-60 second TP 34 (55.7±50.1%), FN- 31 (44.3±50.1%), Seizure >60 second: TP – 
23(63.9±48.7%), FN – 12(36.1±48.7%) P<0,005. Correlation with duration - Pearson’s coef 0.152--0.152. 
Onset: frontal: total 55, TP-32 (56.4±0.50%), FN-24 (43.6±0.50%), P=0.19, Parietal/Occipital: Total-10 TP-8 (80.0± 
42.2%), FN-2 (20.0±42.2%), P=0.0052 , Temporal: Total – 39, TP-30 (76.9±42.7), FN-9 (23.1±42.7%), P<0.005, 
Generalized total – 37, TP-12 (32.4±47.5%), FN-25 (67.6±47.5%). 
Semiology: motor seizures – total 86, TP-51 (59.8±49.4%), FN-35 (40.7±49.4%), P=0.015, non-motor seizures 
Total-28, TP-7 (25.0±44.1%), FN-21 (75.0±44.1%), GTCS – 39, TP-12 (100%), FN-0 (0%), P<0.005. 
Conclusion: Automatic seizure detection program ENCEVIS is a reliable tool to assist clinical neurophysiologist in 
screening EEG recordings with and without clinical seizures. 
ENCEVIS shows high sensitivity for epilepsy originated from temporal lobe, GTCS and seizures with duration >60 sec. 

635 
What is the optimal duration of home-video-EEG monitoring for patients with less than 
daily seizures? A practical simulation study

T Vander1, T Stroganova2, D Eliashiv3, D Doufish4, T Gilboa4, M Medvedovsky4, D Ekstein4

1Herzfeld Geriatric Rehabilitation Medical Center, Gedera, Israel, 2Moscow State University of Psychology and 
Education, Moscow, Russian Federation, 3University of California Los Angeles, Los Angeles, United States, 
4Hadassah Medical Organization, Jerusalem, Israel

Purpose: Video-EEG monitoring (VEM) is an important tool for diagnosis of suspected epileptic seizures and for drug-
resistant epilepsy (DRE) patients, but its use is limited by the low availability of inpatient facilities. Home VEM (HVEM) 
can increase availability and lower costs of monitoring, but its use is hindered, mainly by the difficulty of performing 
recordings longer than one week. Conversely, the necessary duration of monitoring is expected to be longer for 
HVEM users than for inpatients with genuine epileptic seizures, since treatment cannot be safely reduced. We aimed 
to obtain an estimated quantification of the required VEM length for capturing 1, 3 or 5 seizures (to cover various 
diagnostic scenarios encountered in clinical practice) in an ambulatory setting. 
Method: We calculated the yield of VEM for capturing 1, 3 or 5 seizures in different days, among 100,000 simulated 
time-courses of epilepsy, representing patients with more than 1 and less than 30 seizures/month (89% of adults and 
85% of children). The Matlab platform was used to build the simulations, given previously reported frequencies of 
seizures in adults and in children, and intermittent cycling of seizures in adults. 
Results: The duration of HVEM needed to record 1, 3 or 5 seizures in 80% of children was 2, 5 and 8 weeks (median 
2, 11 and 15 days), respectively, and significantly longer in adults (2, 6 and 10 weeks; median 3, 15 and 26 days; p 
<10-10 for all comparisons). 
Conclusion: Longer sessions of HVEM than currently in use are needed for expanding its clinical utilization from 
merely diagnosis of nonepileptic or very frequent epileptic events to a valuable tool for presurgical assessment of most 
patients with DRE. Technical developments and further prospective studies are warranted. 
Disclosure: DE, MM and DE are involved in VIRDA startup company, developing very-long term HVEM systems 
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The influence of comorbidity on mortality in patients with epilepsy and psychogenic non-
epileptic seizures  

W D'Souza1, M Tan2, M Cook1, T Aurelio3,4, N Pearce5

1University of Melbourne, Department of Medicine, St Vincent's Hospital Melbourne, Melbourne, Australia, 2University 
of Melbourne, Department of Medicine, Melbourne, Australia, 3Institute of Environmental Assessment and Water 
Research, Spanish Council for Scientific Research, Barcelona, Spain, 4Nagasaki University, School of Tropical 
Medicine and Global Health, Nagasaki, Japan, 5London School of Hygiene and Tropical Medicine, Department of 
Medical Statistics, London, United Kingdom

Purpose: Mortality in psychogenic non-epileptic seizures (PNES) is not well studied, despite patients having an 
increased risk of death compared to the general population, with a similar magnitude to patients with epilepsy. This 
study aims to determine the risk factors contributing to excess PNES mortality. 
Methods: This retrospective cohort study describes 1,628 Australian tertiary epilepsy outpatients and an 8:1 
comparison cohort, matched by age, sex and socioeconomic status (SES) to national administrative databases 
between 2007-2017.   Disease classification was by two independent epilepsy specialist raters from the medical 
record, including comprehensive epilepsy program meetings with 92% of typical PNES events captured in an epilepsy 
monitoring unit. Privacy-preserving data-linkage was undertaken with the national prescription, National Death Index, 
and National Coronial Information System.  Comorbid diseases were derived by applying an Australian validated Rx-
Risk algorithm to dispensed prescriptions. We fitted Cox proportional hazard models controlling for age, sex, SES, 
comorbidity, disease duration and the number of concomitant antiseizure medications (ASM), as a marker of disease 
severity. 
Results: 13,488 participants were followed for a median of 3.2 years (IQR 2.4-4.0 years). The age-sex-SES-adjusted 
hazards ratio (95% confidence interval) was elevated for epilepsy 4.74 (3.36, 6.68) and PNES 3.46 (1.38, 8.68) and 
remained elevated for epilepsy 3.21 (2.22, 4.63) but not PNES 2.15 (0.77, 6.04), after comorbidity adjustment.  PNES 
had more pre-existing comorbidities when compared to epilepsy and comparison groups (p=0.0007) with three times 
greater median weighted Rx-Risk score. Psychotic illness, opioid analgesia, malignancies, and non-opioid analgesia 
had the greatest influence on PNES comorbid risk.         
Conclusion: Higher comorbidity appears to explain the excess PNES mortality and may either represent a wider 
under-recognised somatoform disorder or a psychological response to physical illness. Better understanding and 
management of the bidirectional relationship of these wider somatic treatments in PNES could potentially reduce the 
risk of death. 

158 
Adherence patterns in antiseizure medications influencing the risk of Sudden Unexplained 
Death in Epilepsy: a data linkage study using dispensed prescriptions

W D'Souza1, SS Allemann2, X Qin3, M Tan4

1University of Melbourne, Department of Medicine, St Vincent's Hospital Melbourne, Melbourne, Australia, 2University 
of Basel, Pharmaceutical Care Research Group, Basel, Switzerland, 3The University of Western Australia, School of 
Population and Global Health, Perth, Australia, 4University of Melbourne, Melbourne, Australia

Purpose: Medication adherence is considered an important risk factor for Sudden Unexplained Death in Epilepsy 
Patients (SUDEP) although measurement accuracy is elusive. This study aims to estimate antiseizure medication 
(ASM) adherence and identify adherence patterns that influence epilepsy mortality. 
Methods: We retrospectively identified a cohort of <1,187 Australian tertiary epilepsy outpatients from 1/01/2012 
until 31/12/2017. Privacy-preserving data-linkage with the national prescription, death, and coroner’s databases were 
performed. We fitted a 4-cluster longitudinal group-based trajectory model for ASM adherence from recurring 90-day 
windows of prescription dispensations during a 3-year ‘landmark period,’ 1/1/2012 to 31/12/2014.  We estimated the 
risk of SUDEP and all-cause death for each adherence pattern during an ‘observation period,’ 1/1/2015 to 31/12/2017, 
using the Adhere-R package. The Cox-proportional hazards and logistic regression models were adjusted for age, 
sex, socioeconomic status, epilepsy duration, comorbidity, epilepsy severity, and inadequate seizure control. 
Results: <1,187 participants were observed for a median of 3.2 years (IQR 2.4-4.0 years). We observed <10 cases 
of SUDEP during the observation period. We identified 4 patterns of ASM adherence: good 51%, declining 24%, poor 
16%, and very poor 9%. Declining adherence was associated with an increased risk for SUDEP, hazard ratio 8.43 
(95%CI 1.10, 64.45) at 1 year, and HR 9.17 (95%CI 1.16,72.21) at 3 years. Compared to no ASM therapeutic change, 
the addition of a 2nd to 4th ASM offered increased protection against SUDEP in patients with continuing drug-resistant 
epilepsy.   
Conclusion: Poor adherence is underappreciated and observed in half of the outpatients with epilepsy. A declining 
pattern of adherence, observed in a quarter of patients, is associated with more than eight times the increased risk of 
SUDEP. Any ongoing therapeutic interventions must be coupled with strategies to maintain and improve patient ASM 
adherence if we are to reduce the risk of SUDEP. 
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Sudden unexpected death in epilepsy (SUDEP) in persons younger than 50 years – a 
retrospective nationwide cohort study in Denmark

M Kløvgaard1, TH Lynge2, I Tsiropoulos1, PV Uldall3,4, J Banner5, BG Winkel2, P Ryvlin6, J Tfelt-Hansen2,5, A Sabers1

1Rigshospitalet / Copenhagen University Hospital, Epilepsy Clinic, Department of Neurology, Copenhagen, Denmark, 
2Rigshospitalet / Copenhagen University Hospital, Heart Centre, Department of Cardiology, Copenhagen, Denmark, 
3Rigshospitalet / Copenhagen University Hospital, Neuropediatric Clinic, Department of Pediatrics, Copenhagen, 
Denmark, 4Danish Epilepsy Centre, Dianalund, Denmark, 5University of Copenhagen, Section of Forensic Pathology, 
Department of Forensic Medicine, Faculty of Health Sciences, Copenhagen, Denmark, 6Centre Hospitalier 
Universitaire Vaudois (CHUV), Service de Neurologie, Département des Neurosciences Cliniques, Lausanne, 
Switzerland

Purpose: Persons with epilepsy have an increased mortality including a high risk of sudden unexplained death 
(SUD), also referred to as sudden unexpected death in epilepsy (SUDEP). We aimed to evaluate the risk of SUDEP in 
comparison to other causes of death and the risk of SUD in persons with and without epilepsy. 
Methods: We undertook a retrospective population-based cohort study of all Danish citizens with and without epilepsy 
aged 1-49 years during 2007-2009. All deaths in the population were evaluated and all cases of SUD identified. 
Primary causes of death in persons with epilepsy were evaluated independently by three neurologists and one neuro-
paediatrician, using the unified SUDEP criteria. 
Results: The three most frequent causes of death in persons with epilepsy were cancer (2.38 per 1000 person-years), 
SUDEP (1.65 per 1000 person-years), and pneumonia (1.09 per 1000 person-years) compared with cancer (0.17 
per 1000 person-years), accident-related deaths (0.14 per 1000 person-years), and cardiovascular disease (0.09 per 
1000 person-years) in persons without epilepsy. Considering definite, definite plus, and probable cases, the SUDEP-
incidence was 0.27 per 1000 person-years (95% CI 0.11–0.64) in children aged 1-17 years and 1.21 per 1000 person-
years (95% CI 0.96–1.51) in adults aged 18-49 years. Adjusted for age and sex, persons with epilepsy younger than 
50 years had a 10.8-fold (95% CI 9.97–11.64, p<0.0001) increased all-cause mortality and a 34.4-fold (95% CI 23.57–
50.28, p<0.0001) increased risk of SUD compared with persons without epilepsy. SUDEP accounted for 23.3% of all 
SUD. 
Conclusion: This nationwide study of all deaths in persons with epilepsy younger than 50 years found a lower 
SUDEP risk in children compared with adults, and that epilepsy was a major risk factor for SUD in the background 
population. This underlines the importance of addressing risk factors for SUDEP to prevent premature death. 

138 
The COVID-19 Pfizer BioNTech mRNA vaccine and the frequency of seizures

A Doron1, T Eviatar-Ribak2, A Vituri3, S Shahar3, F Fahoum2,1, L Goldstein2

1Sackler Faculty of Medicine, Tel Aviv University, Tel Aviv, Israel, 2Tel Aviv Sourasky Medical Center, EEG and Epilepsy 
unit, Neurology Department, Tel Aviv, Israel, 3Tel Aviv University Center for AI and Data Science (TAD), Tel Aviv, Israel

Purpose:  A nation-wide vaccination operation against Coronavirus disease 2019 (COVID-19) using the BNT162b2 
mRNA vaccine commenced in Israel in December 2020. People older than 60 years were prioritized and shortly after, 
most of them were vaccinated. Seizures are not infrequently being attributed to the vaccine despite lack of supporting 
evidence. People with epilepsy (PWE) are often reluctant to get the vaccine due to concerns of seizure aggravation. 
We aim to examine the incidence of new onset seizures and the frequency of recurrent seizures in PWE before and 
after the introduction of the vaccine operation. 
Method: All adults who presented to the emergency department (ED) of Tel Aviv Sourasky Medical Center between 
January 1st and May 31st 2017-2021 and diagnosed with seizure were included. Demographic, clinical, and vaccination 
status parameters were collected using MDClone, a data acquisition tool. Vaccination rates in the general population 
were obtained from official governmental publications. Statistics included sub-analysis of patients with the highest 
vaccination rate, people older than 60. 
Results: 1675 cases were included. Numbers of ED visits and hospital admissions due to seizures in 2021 were 
comparable to preceding years after adjusting to the total number of ED visits at the same time. Out of 339 cases 
in 2021, 134 patients older than 60 years old presented to the ED (39.5%) compared to 124-151 in 2017-2019 (37-
44%) and 103 in 2020 (33%). Vaccination rate among patients hospitalized due to seizures was similar to the general 
population of the same age group during the same period in Israel. 
Conclusion: Despite very high vaccination rates in the general population in Israel and especially among people older 
than 60 years, no increase was observed in ED presentations due to seizures. We conclude that the mass vaccination 
with Pfizer BioNTech mRNA vaccine is not associated with increased seizure propensity. 
 



Posters by categoryPlatform sessions by session

Genetics 12:00-13:30 
Tuesday, 12 July 2022 Room V

602 
Functional analysis of SCN1A non-canonical splice-site variants reveals high rate of false-
positive causative variants

P Sparber1, M Sharova1, K Davidenko1, A Filatova1, M Skoblov1

1Research Centre for Medical Genetics, Laboratory of Functional Genomics, Moscow, Russian Federation

Purpose: To create a full gene-splicing assay for all protein-coding exons of the SCN1A gene with the potential for 
functional evaluation of reported or newly described splicing variants inSCN1A gene for performing robust genotype-
phenotype correlations. 
Methods: Bioinformatic analysis of all reported variants in SCN1A in the professional version of HGMD database 
performed with SpliceAI. Mini and midigenes splicing system covering all 26 protein-coding exons of the SCN1A 
containing 1-5 exons were created on pSpl3-Flu splicing vector. Thesplicing pattern of wild-type mini/midigenes 
were evaluated 48 hours post transfection using RT-PCR. Alltested variants were introduced using site-directed 
mutagenesis. 
Results: Testing of wild-type plasmids containing all 26 protein coding exons ofSCN1A gene revealed normal splicing 
pattern for only 9 exons. Correction of splicing patter in wild type mini/midigenes for performed using several novel 
and previously described approaches– modulation of the genomic surrounding, decreasing plasmid promotor strength, 
mutagenesis of plasmid introns for U12 introns and mutagenesis of cryptic splicing sites. Testing of 62 non-canonical 
splice-site variants revealed different splicing alteration with exon skipping being the most frequent. Interestingly 
almost 20% of tested variants (11 out of 62) had no impact on splicing, although being reported as pathogenic/likely 
pathogenic in the literature. Testing of 10 missense and 1 nonsense variant predicted to disrupt splicing by SpliceAI, 
revealed that 8 are in fact splice-affecting. 
Conclusion: Functional analysis of the majority of previously described non-canonical splice-site intronic variants 
revealed high rate of false-positive variants reported as pathogenic or likely pathogenic in the SCN1A gene. Moreover, 
we demonstrated that many coding variants are in fact splicing variants. This knowledge is essential for proper genetic 
counseling and can improve genotype-phenotype correlations in SCN1A-related epilepsy. 

745 
The phenotype of SCN8A-lof epilepsy and related disorders

R Previtali1,2, Y Liu3, F Furia1,4, KM Johannesen1,4, H Lerche3, RS Møller1,4, E Gardella1,4, The SCN8A study group
1Danish Epilepsy Centre, Dianalund, Denmark, 2University of Milan, Postgraduate School in Child Neurology and 
Psychiatry, Milan, Italy, 3Hertie Institute for Clinical Brain Research, University of Tuebingen, Tuebingen, Germany, 
4University of Southern Denmark, Odense, Denmark

Purpose: We aim to describe the phenotype of SCN8A variants with loss-of-function (LOF) effect, to obtain data for 
early differential diagnosis and precision therapy management. 
Method: From our database of 664 patients with SCN8A-disorders, we selected those carrying variants with 
confirmed LOF effect, including truncating variants and missense variants previously tested in vitro. 
We collected detailed demographic, genetic and electro-clinical data, including information about psychomotor 
development, epilepsy, and response to anti-seizures medications (ASMs). 
Results: Fifty-one patients were included, with a median age of 9 years (range: 1 month-36 years). 39/53 had 
intellectual disability (ID), either severe/profound (26%), mild-moderate (56%), or global developmental delay (18%). 
Normal cognition was reported in 5 (10%) (data not available in 7). 23/51 (77%) had behavioral problems and/or 
autism. 
Epilepsy was reported in 35/51 (69%), with a median age at onset of 2 years (range: 1 day–14 years); 40% 
had genetic generalized epilepsy (GGE), 23% severe developmental and epileptic encephalopathy (DEE), 37% 
unclassified epilepsy. 
Seizure types included absences (51%), generalized tonic-clonic-seizure (TCS) (34%), clonic-myoclonic/hemiclonic 
(29%), focal (17%), tonic (23%), febrile seizures (9%), focal-to-bilateral TCS (3%). Two patients had seizures in 
cluster. Among epileptic patients EEG was normal in 2 (8%), and showed epileptiform discharges in 19 subjects, either 
generalized (47%), focal (32%), or multifocal (37%). 
7/35 (20%) patients achieved seizure-freedom either in monotherapy with ETS (2), LEV (1), VPA (3) or in combination 
of TPM-LTG (1). Sodium Channel Blockers (SCB) induced seizure worsening in 5, and partial seizure control in 4 
cases. 
Patients harbored 36 different variants (12 missense, 24 truncating/frameshift); 18/36 (50%) occurred de novo. 
Conclusion: We report detailed genotype-phenotype correlations in a large cohort of subject with LOF-SCN8A-
diseases. Generalized epilepsy with absences, late epilepsy-onset, and poor response to SCBs seem to be the major 
features of LOF-SCN8A. 
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55 
In vitro human model of focal cortical dysplasia demonstrates early junctional instability in 
the neuroepithelium and network hyperexcitability

S Avansini1,2,3, F Puppo1, J Adams1, A Vieira4,3, A Coan5,3, F Rogerio6,3, F Torres2,3, P Araújo2,3, M Martin2,3, M 
Montenegro5,3, C Yasuda5,3, H Tedeschi5,3, E Ghizoni5,3, A França7, M Alvim5,3, M Athié2,3, C Rocha2,3, V Almeida2,3, E 
Dias4,3, L Delay8, E Molina9, T Yaksh8, F Cendes5,3, A Muotri10, I Lopes-Cendes2,3

1University of California San Diego, Department of Pediatrics/Rady Children’s Hospital-San Diego, Department of 
Cellular & Molecular Medicine, School of Medicine, La Jolla, United States, 2University of Campinas (UNICAMP), 
School of Medical Sciences, Department of Translational Medicine, Campinas, Brazil, 3Brazilian Institute of 
Neuroscience and Neurotechnology (BRAINN), Campinas, Brazil, 4University of Campinas (UNICAMP), Institute of 
Biology, Department of Structural and Functional Biology, Campinas, Brazil, 5University of Campinas (UNICAMP), 
School of Medical Sciences, Department of Neurology, Campinas, Brazil, 6University of Campinas (UNICAMP), School 
of Medical Sciences, Department of Pathology, Campinas, Brazil, 7University of Campinas (UNICAMP), School of 
Medical Sciences, Department of Clinical Medicine, Campinas, Brazil, 8University of California San Diego, Medical 
Center Hillcrest, School of Medicine, Department of Anesthesiology, Hillcrest, United States, 9University of California 
San Diego, Sanford Consortium for Regenerative Medicine., Stem Cell Genomics and Microscopy Core, La Jolla, 
United States, 10University of California San Diego, Kavli Institute for Brain and Mind, Archealization Center (ArchC), 
Center for Academic Research and Training in Anthropogeny (CARTA), La Jolla, United States

Purpose: One of the limitations to developing effective treatments to control seizures in patients with focal cortical 
dysplasia (FCD) is the lack of a reliable model that recapitulates the emergence of the condition during human 
neurodevelopment. Thus, to better understand the mechanism leading to FCD, we generated patient-derived cortical 
organoids from induced pluripotent stem cells (iPSCs). 
Method: We generated forebrain cortical organoids from four patients with FCD type II and four controls, and 
subsequently characterized the cortical organoids at three levels: morphological, molecular, and functional. We 
reprogrammed skin fibroblasts into iPSCs, and performed immunofluorescence staining, deep whole-exome 
sequencing, target gene expression, synaptic puncta quantification, and extracellular electrophysiology.  
Results: Using this human model, we mimicked some FCD hallmarks, such as impaired cell proliferation, the 
presence of dysmorphic neurons and balloon cells, and neuronal network hyperexcitability. Furthermore, we observed 
alterations in the adherens junctions’ zonula occludens-1 and partitioning defective 3, reduced actin cytoskeleton 
polarization, and fewer synaptic puncta. FCD cortical organoids showed downregulation of the small GTPase RHO 
A, a finding confirmed in brain tissue resected from patients with FCD type II. Furthermore, both spontaneous and 
optogenetically-evoked electrical activity revealed hyperexcitability and enhanced network connectivity in the FCD 
organoids. 
Conclusion: Our findings suggest a ventricular zone instability in tissue cohesion of neuroepithelial cells, leading to a 
maturational arrest of progenitors or newborn neurons, which may predispose to cellular and functional immaturity and 
compromise the formation of neural networks in FCD. This model may help to understand further the pathophysiology 
of FCDs and other malformations of cortical development. 
Acknowledgment: This work was supported by the American Epilepsy Society, the UCSD Stem Cell Program, and 
the Sao Paulo Research Foundation (FAPESP), Brazil. 

168 
Impact of genetic testing on therapeutic decision making in childhood-onset epilepsies - a 
study of a tertiary referral centre

A Bayat1, C Fenger1, T Techlo2, T Hansen2, G Rubboli1, R Møller Steensbjerre1

1Danish Epilepsy Centre, Filadelfia, Department of Epilepsy Genetics and Personalized Medicine, Dianalund, 
Denmark, 2Danish Headache Centre, Department of Neurology, Glostrup, Denmark

Purpose: To assess how genetic testing enables precision therapy at a tertiary epilepsy centre.  
Method: Medical records of children born between 2006 and 2011 and followed at the Danish Epilepsy Centre in 2015 
were systematically analyzed. Only non-acquired epilepsies were included. Genetically unsolved patients underwent 
whole exome sequencing (WES) and, if still unsolved, single nucleotide polymorphism (SNP) microarray. 
Results: We identified 295 children with a primary and potential monogenic epilepsy. Parents of 188 patients gave 
informed consent for study inclusion and genetic testing. We found a genetic diagnosis in 102 patients. Most common 
genes involved were SCN1A and TSC2.  We found significant lower median age at seizure onset in the group 
reaching a genetic diagnosis compared to those that remained genetically unsolved (6 months vs 24 months, t(186) 
= 4.587, p = <.001). Patients with a genetic diagnosis more often had neurodevelopmental impairment of any kind 
compared to those that remained unsolved (χ2(2,188) = 58.18, p <.001.). Most common epilepsies were focal 
epilepsies, multifocal developmental and epileptic encephalopathies (DDEs) and electroclinical syndromes such as 
epileptic spasms and Dravet syndrome.  Highest diagnostic yield was amongst those with seizure onset before the 
second birthday and those with early infantile DEE, Dravet syndrome, multifocal DEE and epileptic spasms. Of 102 
genetically solved patients, 53 were eligible for precision therapy approaches. Treatment was adjusted in 32/53 (60%); 
> 50% reduction in seizure burden was reported in 30/32 (93%) while only 4/30 patients became seizure-free.  
Conclusion: A genetic diagnosis is present in a large proportion of patients with primary epilepsy at a specialized 
epilepsy centre. Although, precision therapy only help a minority of genetically solved patients to reach seizure-
freedom, reaching a genetic diagnosis enables precision therapy approaches in half of patients; a strategy that often 
results in > 50% reduction in seizure burden.   
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182 
Delineation of the epileptic and neurodevelopmental phenotype associated with germline 
variants of the RORB gene

Z Gokce-Samar1, A Vetro2, J de Bellescize1, D Sanlaville3, T Pisano2, C Korff4, J Fluss4, C Marini5, B Mercedes 
Alvarez6, N Chatron3, S Cuddapah7, F Lecoquierre8, A-M Guerrot8, A Lebas8, H Testard9, K Helbig7, A Arzimanoglou1, A 
Labalme3, A Ruiz10, A Ngoh11, M Kurian11, P Joset12, K Steindl12, N Penaud13, L Monteiro13, G Ramantani12, M Krenn14, 
L Gerstl15, S Veker16, D Craiu17, M Pendziwiat18, C Haldeman-Englert19, I Kanivets20, I Romanova21, D Rajan22, JA 
Mokry23, M Au24, E Cesaroni5, P Zacher25, S Neuser25, M Radtke25, S Tinschert25, I Mohnke26, C Kloeckner25, I Helbig7, 
R Abou Jamra25, J Courchet13, S Küry27, R Guerrini2, G Lesca3,13

1University Hospital of Lyon, HCL, Pediatric Epileptology, Bron, France, 2Meyer Children's Hospital, Neuroscience 
Department, Florence, Italy, 3University Hospital of Lyon, HCL, Genetics, Bron, France, 4University Hospital of 
Geneva, Geneva, Switzerland, 5Hospital of Ancona, Ancona, Italy, 6University Hospital of Montpellier, Montpellier, 
France, 7Children's Hospital of Philadelphia, Philadelphie, United States, 8University Hospital of Rouen, Rouen, 
France, 9Hospital of Alpes Léman, Annemasse, France, 10Barcelona Children's Hospital, Barcelona, Spain, 11University 
College London Great Ormond Street Institute of Child Health, London, United Kingdom, 12University of Zürich, Zürich, 
Switzerland, 13Institut NeuroMyogène Université de Lyon 1, Lyon, France, 14Medical University of Vienna, Vienna, 
Austria, 15Ludwig-Maximilians University of Munich, Munich, Germany, 16EPIDO, Dortmund, Germany, 17Al Obregia 
Hospital, Bucharest, Romania, 18UKSH, Campus Kiel, Kiel, Germany, 19Mission Fullerton, Asheville, United States, 
20Svt. Luka's Institute of Child Neurology and Epilepsy, Moscow, Russian Federation, 21Kazan State University, Kazan, 
Russian Federation, 22Children's Hospital of Pittsburg, Pittsburg, United States, 23Baylor College of Medicine, Houston, 
United States, 24Cedars Sinai Medical Center, Los Angeles, United States, 25University Hospital of Leipzig, Leipzig, 
Germany, 26Praxis für Kinder- und Jugendmedizin, Berlin, Germany, 27University Hospital of Nantes, Nantes, France

Purpose: Several studies have demonstrated the importance of RORB gene in the nervous system in murine models 
contrasting with the limited knowledge concerning the impact of pathogenic variants on human neurodevelopment. 
The number of patients studied so far, altough limited, indicate an association with intellectual disability and epilepsy. 
We aimed to delineate the spectrum of epileptic seizures and syndromes in a large cohort of patients harboring RORB 
germline variants and to assess their neurocognitive profile. 
Methods: Through an international collaboration, we analyzed the phenotypes and genotypes of 30 patients with 
RORB variants, using an excel file with detailed item concerning medical records, intellectual status, EEG and MRI. 
Results: 30 patients carrying RORB variants were studied, 28 unreported patients and 2 patients with revised data 
(15 male, median age, 9.5 years (range 1-21y)). Seizures were reported in 26/30 (87%) patients, with a median age at 
onset of 3 years (range 4 mo–12y). The most frequent epilepsy syndrome was absence epilepsy, including childhood 
absence epilepsy (n=6), juvenile absence epilepsy (n=1), early onset absence epilepsy (n=4), epilepsy with myoclonic 
absence seizures (n =3), eyelid myoclonia with absence epilepsy (n=4), myoclonic epilepsy in one patient, focal 
epilepsy in 2 patients, rare febrile seizure in one patient. Three individuals had genetic generalized epilepsy combining 
several types of seizures including tonic seizures, and one patient had continuous spike and waves during sleep. 
Intellectual disability was described in 25 of 30 (83%) patients, being mild in 13 patients, moderate in 10 patients, and 
severe in 2 patients. 
Conclusion: The patients’ phenotype was characterized by generalized seizures and syndromes, particularly a large 
spectrum of absence seizures with mild to moderate cognitive impairment, irrespective of the expected functional 
effect of genetic variant. Functional studies are underway to test the consequences of certain variants in cultured 
neurons. 
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250 
The neonatal presentation of BRAT1-encephalopathy

E Carapancea1, MC Cornet2, P De Liso3, L de Cosmo4, E Huang2, F Vercellino5, G D’Onofrio6,7, C Boniver8, O 
Danhaive1, P Striano7, V Salpietro9,10, B Ceulemans11, S Weckhuysen11, M Fedrigo8, A Angelini8, B Castellotti12, T 
Granata12, D Lederer13, F Raviglione14, I Innesco15, R Dilena16, MR Cilio1

1Cliniques Universitaires Saint-Luc, Université Catholique de Louvain, Brussels, Belgium, 2University of California San 
Francisco, San Francisco, California, United States, 3Ospedale Pediatrico Bambino Gesù, Rome, Italy, 4Universita 
degli Studi di Bari Aldo Moro, Bari, Italy, 5Ospedale Civile SS. Antonio e Biagio e Cesare Arrigo, Alessandria, Italy, 
6Università degli Studi di Genova, Genova, Italy, 7Istituto Giannina Gaslini, Genova, Italy, 8Universita degli Studi di 
Padova, Padova, Italy, 9UCL Queen Square Institute of Neurology, London, United Kingdom, 10The National Hospital 
for Neurology and Neurosurgery, London, United Kingdom, 11Antwerp University Hospital, University of Antwerp, 
Antwerp, Belgium, 12Fondazione IRCCS Istituto Neurologico Carlo Besta, Milan, Italy, 13Institut de Pathologie et de 
Génétique, Charleroi, Belgium, 14A.S.S.T Rhodense, Rho, Milan, Italy, 15INNESCO Group, Italian Neonatal Seizure 
Collaborative Network, Milan, Italy, 16Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico, Milan, Italy

Purpose: BRAT1-encephalopathy is an ultra-rare, autosomal-recessive disorder. Due to its early-lethality, patients 
may die undiagnosed. We aim to provide insight for early recognition of BRAT1-encephalopathy in the neonatal 
period. 
Methods: We analyzed the clinical, neurophysiological and neuroradiological findings of ten unrelated neonates with 
pathogenic variants in BRAT1 who presented in neonatal period. Neuropathology was obtained in two patients. 
Results: Most newborns (9/10) presented with hypertonia and developed myoclonic jerks exacerbated by stimulation 
during the first three days of life, except one late-preterm neonate with onset of symptoms at 40 weeks post-menstrual 
age. At onset, video-EEG demonstrated a normal or mildly discontinuous background in most patients, without EEG 
correlate for the myoclonic jerks, 3/10 had multifocal epileptiform abnormalities but no seizures recorded. Multifocal 
clonic seizures appeared after a mean of 21(SD:12,13) days of life. Progressively, neonates showed acquired 
microcephaly, encephalopathy, and bouts of apnea and bradycardia leading to death at a mean age of 2,5(SD:1,31) 
months of life. Two patients died at 19 and 30 months of life. Pathogenic variants in BRAT1 gene were homozygous 
in 6/10 patients and heterozygous-compound in 4/10 patients, including 6 duplications, 5 deletions, and 3 missense 
mutations. Three patients were initially diagnosed with hyperekplexia, 6/10 were diagnosed months to years 
postmortem on stored DNA samples. Neuropathology revealed marked delay in myelination and severe and diffuse 
astrogliosis sparing the upper cortical layers. 
Conclusion: Neonates with BRAT1 pathogenic variants present with congenital hypertonia and early-onset myoclonic 
jerks. EEG can be falsely reassuring initially, misleading to the diagnosis of hyperekplexia, but acquired microcephaly, 
encephalopathy, and the evolution into intractable seizures, multifocal myoclonus, apnea and bradycardia, suggest 
BRAT1 encephalopathy. The relative preservation of upper layer of the cortex could account for the initially normal 
EEG. Early diagnosis of BRAT1-encephalopathy can reduce unnecessary diagnostic procedure and provide families 
with genetic counseling. 
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Characterization of neural dynamics between the anterior thalamus and the cortex in 
epilepsy patients

G Aiello1,2,3, L Stieglitz4, C Baumann5, R Polania1,2, L Imbach3

1ETH Zürich, Department of Health Sciences and Technology, Zürich, Switzerland, 2Neuroscience Center Zürich, 
Zürich, Switzerland, 3Swiss Epilepsy Center, Klinik Lengg, Zürich, Switzerland, 4University Hospital Zurich, University 
of Zurich, Department of Neurosurgery, Zürich, Switzerland, 5University Hospital Zurich, University of Zurich, 
Department of Neurology, Zürich, Switzerland

Due to its connectivity profile to cortical regions and its suggested role in the subcortical propagation of seizures, the 
Anterior Nucleus of the Thalamus (ANT) is chosen as the stimulation target in Deep Brain Stimulation (DBS) for drug-
resistant epilepsy (DRE) (Salanova V et al. Neurology 2015; 1017-1025). Here, we aimed to analyze how the ANT 
interacts with the neocortex and to explore the electrophysiological mechanisms underlying the effectiveness of this 
method. 
Electroencephalograms (EEG) and ANT Local Field Potential (LFP) have been recorded in parallel during bilateral 
implantation of DBS leads in 12 patients. High-frequency test stimulations in the ANT have been delivered, while EEG 
was recorded. 
The strongest interaction dynamics (wpli-debiased) between the scalp and ANT bilaterally was found in the theta 
band (N-way ANOVA, p < 0.0001), with F3/F4 channels most strongly connected to left/right ANT respectively. When 
comparing left/right connectivity profiles, we could confirm the specificity of ANT interaction to ipsilateral centro-frontal 
regions, with F3/F4/C3/C4 showing statistically significant differences (paired t-test). 
We analyzed EEG properties with (“ON”) and without (“OFF”) stimulation (paired t-test) in 10 patients. We found an 
increase in delta and high-beta (p<0.001) and a decrease in theta, alpha and low-beta spectral power (p<0.001) (ON-
condition). 
Scalp Global Connectivity (wpli-debiased) showed a statistically significant increase (ON-condition) in all frequency 
bands (p<0.001). 
We finally explored how these measures correlated to responsiveness (reduction in seizure frequency 6 months post-
implantation). Both ANT and scalp theta power correlated positively to responsiveness, and a higher Global Scalp 
Connectivity (in all frequency bands) in the ON condition predicted better responsiveness (Pearson's, p<0.05). 
In conclusion, this study represents to our knowledge an unprecedented characterization of the dynamical interactions 
between the ANT and the cortex, providing crucial information to optimize DBS on patients eligible to intervention and 
to predict its success. 

402 
Role of vagal nerve stimulation (VNS) on thalamo-cortical network: a study of 
somatosensory evoked potentials (SEPs) and quantitative electroencefalography (qEEG)

M Boscarino1, L Ricci1, J Lanzone2, T Tufo3, F Narducci1, C Vico1, B Sancetta1, A Insola4, M Tombini1, V Di Lazzaro1, G 
Assenza1

1Biomedical Campus University Foundation, Neurology, Rome, Italy, 2Ferb Onlus Hospital, Rehabilitation Unit, 
Trescore Balneario (BG), Italy, 3Policlinico A. Gemelli Foundation, Institute of Hospitalization and Care of a Scientific 
Character, Catholic University, Neurosurgery, Rome, Italy, 4CTO Hospital, Unit of Neurophysiology, Rome, Italy

Purpose: VNS is a viable choice in non-surgical cases of drug-resistant epilepsy, but its specific mechanisms of 
action remain still unclear. We performed a SEPs and qEEG analysis in patients with drug-resistant epilepsy with the 
aim of exploring neuromodulative effects of VNS on thalamo-cortical network and its clinical implications. 
Methods: Eight patients, all eligible for VNS therapy (four men and four women, mean age 49,3±11,3 years old, with 
a history of epilepsy of 39,9±11,7 years old), were enrolled. SEPs were recorded from dominant hand both before 
VNS therapy (T0) and 3-6 months later (T1). We matched T0 with two paired variables: T1ON and T1OFF (VNS 
active and inactive mode, respectively). Contextually, all participants underwent a 35-minute recording with a high 
density 64-channels EEG. We analysed two qEEG parameters: IAF (Intermittent Alpha Frequency) and PSD (Power 
Spectrum Density) for the following spectral bands: delta, theta, alpha and beta.  
Results: Only one patient could be defined seizure responder however 50% of patients reported a global satisfaction 
in terms of seizure’s severity and quality of life after VNS therapy. SEPs analysis showed that N20 amplitude 
increased from T0 to T1 both in the OFF than in the ON mode (p=0.004 and p=0.038, respectively). P24 amplitude 
increased both from T0 to T1OFF than when comparing T1OFF with T1ON (p=0.05 and p=0.048, respectively). PSD 
analysis revealed a decrease in delta and an increase in alpha power after VNS therapy, with statistical significance 
between T0 and T1OFF (p=0.04).  
Conclusions: We hypothesize that these SEPs modifications are suggestive of a possible role of VNS in a chronic 
modulation of thalamo-cortical network which would contribute to its anti-epileptic effect. PSD changes evidenced 
by qEEG analysis could represent an indirect indicator of the potential role of VNS in improving patients’ cognitive 
performance and quality of life. 
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Personalized predictive modeling of epileptic network dynamics

T Dubcek1, D Ledergeber2, F Capecchi3, M Serra Garcia4, L Imbach2, R Polania1

1ETH Zurich, D-HEST, Zurich, Switzerland, 2Swiss Epilepsy Clinic, Zurich, Switzerland, 3University Hospital Zurich, 
Zurich, Switzerland, 4AMOLF, Amsterdam, Netherlands

Purpose: In the recent years, epilepsy research has undergone a paradigm shift from a focal cortical disease towards 
the understanding of the condition as a network disease. The shift is motivated by new evidence of widespread 
brain activity as key factor in seizure initiation and maintenance, and by the promising results of brain stimulation for 
drug-resistant cases of epilepsy. However, a thorough understanding of the network-rooted epileptic dynamics is still 
missing, and the details of the stimulation procedures do not account for the variable brain network dynamics between 
patients. 
Methods: We develop a method to construct personalized dynamical models of epileptic networks, based on EEG 
recordings in an entirely data-driven manner. A dynamic connectivity matrix, which simultaneously captures the 
dominant spatial and temporal modes in the epileptic network, is extracted to model the steady state EEG dynamics. 
The considered population includes 30 patients whose brain dynamics exhibits frequent epileptiform discharges 
("active EEG"). The dynamical properties of the active and inactive EEG states are compared for each patient. 
Results: Our model allows to accurately reproduce the clinically relevant properties of the recorded active EEG 
dynamics: spectral power, channel coherence and amplitude variation. We find the dominant coherent structures for 
each epileptic network state. In addition, the extracted models allow to directly simulate the effects of external network 
stimulation. By relying on the comparison of the two types of brain dynamics, the model is used to predict targeted 
interventions to transition from pathological to healthy brain dynamics. 
Conclusion: We developed personalized EEG-driven models of the epileptic network dynamics. We demonstrated 
their accuracy for patients with active EEG dynamics. The models can be readily used to predict the optimal 
localization and suitable stimulation parameters of patient-specific interventions to help resolve the pathological 
epileptic network states. 

326 
Laryngeal motor evoked potentials as biomarkers of Vagus Nerve Stimulation 
responsiveness in drug-resistant epilepsy

V Danthine1, E Lachim1,2,3, A Berger4,5,6, S Vespa1, L Stumpp1, M Dumoulin1, J Delbeke4, A Nonclercq7, R El Tahry1,3

1Université catholique de Louvain/Institute of Neuroscience (IoNS), Brussels, Belgium, 2Carol Davila University of 
Medicine and Pharmacy, Bucharest, Romania, 3Cliniques Universitaires Saint-Luc/Centre for Refractory Epilepsy, 
Department of Neurology, Brussels, Belgium, 4Université Catholique de Louvain/Institute of Neuroscience (IoNS), 
Brussels, Belgium, 5Synergia Medical SA, Mont-Saint-Guibert, Belgium, 6University of Liège/GIGA-Cyclotron Research 
Center-In vivo Imaging, Liège, Belgium, 7Université Libre de Bruxelles, Bio, Electro and Mechanical Systems, 
Brussels, Belgium

Purpose: Vagus Nerve Stimulation (VNS), due to co-activation of the recurrent laryngeal branch, elicits Laryngeal 
Motor Evoked Potentials (LMEPs), a proven marker of afferent fiber activation. Based on LMEPs characteristics, we 
used Support Vector Machine (SVM) to build a classification model of VNS responsiveness in patients with drug-
resistant epilepsy (DRE). 
Method: We recruited DRE patients with at least 3 months of VNS therapy duration (responders=>50% seizure-
frequency reduction). Trains of 14s were delivered at increasing current, up to the routine stimulation intensity 
(Istim)+0.25 mA. 
LMEPs were recorded by 2 skin electrodes placed horizontally on the ventral surface of the neck. LMEP latency 
at Istimand LMEP amplitude at the plateau (Yplat) were measured for all patients. We fitted the amplitude values to a 
stimulus-response curve (Boltzmann sigmoid function) to extract the slope (k), theoretical threshold (thrT: 5% curve 
saturation), and intensity leading to the curve’s half-saturation (I50). 
Features were recursively added to build an SVM classification model, based on their discrimination power between 
non-responders and responders. Grid-search was used to select the model with the best classification accuracy, 
applying leave-one-out cross-validation. 
Results: LMEPs were successfully recorded in 42/45 patients. 17 patients (9 responders, 8 non-responders) showed 
a successful Boltzmann fitting (R2>0.95, 2 points on slope), and were used to build a classification model. The model 
leading to the best classification accuracy was trained using 5 features (thrT, I50, k, Yplat, latency). The best performing 
model led to a classification accuracy of 88.2%, a sensitivity of 88.9% and a specificity of 87.5%. 
Conclusion: LMEPs are an accessible and reliable marker of effective vagal activation. Using machine learning, we 
built a classification model that can accurately discriminate non-responders from responders to VNS, based uniquely 
on peripheral nerve activation characteristics. Further stimulation steps may be needed to improve stimulus-response 
fitting and enable characteristics extraction in more patients. 
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210 
The analogy between structural networks obtained from diffusion weighted imaging and 
effective networks derived from single pulse electrical stimulation in people with epilepsy

S Jelsma1,2, D van Blooijs2,3, M van Putten1, M Raemaekers2, M Zijlmans2,4, N van Klink2, on behalf of the RESPect 
database group
1MIRA institute for Biomedical Engineering and Technical Medicine, University of Twente, Enschede, Netherlands, 
2Brain Center, University Medical Center Utrecht, Utrecht, Netherlands, 3Stichting Epilepsie Instellingen Nederland 
(SEIN), Zwolle, Netherlands, 4Stichting Epilepsie Instellingen Nederland (SEIN), Heemstede, Netherlands

Purpose: Epilepsy is regarded as a network disorder. Effective networks describe the connections between brain 
regions by perturbation of one region e.g., by single pulse electrical stimulation (SPES). Structural networks describe 
the connections between brain regions via white matter tracts derived from diffusion weighted imaging (DWI). We 
studied the similarity between these structural and effective networks. Comparison of the presence and strength of 
patient-specific connections between modalities can expand our knowledge of epileptogenic networks. 
Method: We included patients who underwent DWI and long-term intracranial EEG monitoring with subdural 
electrocorticography (ECoG) or stereoEEG (sEEG). An automatic detector was optimized to detect early responses 
from SPES (0.2Hz, 10 stimuli) for both ECoG and sEEG. Effective networks were constructed with electrode contacts 
representing the nodes. Edges were drawn from the stimulus pair to the electrodes with early responses. DWI was 
acquired with 62 diffusion directions (b=1600s/mm2). Anatomical constrained probabilistic fiber tractography using 
constrained spherical deconvolution was performed with electrode contacts as regions of interest. Structural networks 
were constructed by the streamline density as edge between regions of interest. We will compare both networks 
with the Jaccard index and graph measures (degree, betweenness centrality, clustering coefficient) in- and outside 
epileptogenic tissue. 
Results: We included 15 patients (six ECoG, eight sEEG, one sEEG+ECoG). The SPES-detector had a sensitivity of 
82% and 78% and specificity of 82% and 91% for sEEG and ECoG data respectively. The networks had 56-154 nodes 
per patient (median: 84). The epileptogenic zone was covered by 3-37 electrodes (median: 10). 
Conclusion: We designed a method to reveal complementary network characteristics of structural and effective 
patient-specific brain networks for sEEG and ECoG. 

423 
DBS of thalamic centromedian nucleus for Lennox-Gastaut syndrome (ESTEL trial)

L Dalic1,2, A Warren1,3,4, K Bulluss5,6,7, W Thevathasan1,7,8, A Roten2, L Churilov1, J Archer1,2,3,4

1University of Melbourne, Department of Medicine (Austin Health), Melbourne, Australia, 2Austin Health, Department of 
Neurology, Heidelberg, Australia, 3Florey Institute of Neuroscience and Mental Health, Heidelberg, Australia, 4Murdoch 
Children's Research Institute, Parkville, Australia, 5Austin Health, Department of Neurosurgery, Heidelberg, Australia, 
6University of Melbourne, Department of Surgery, Parkville, Australia, 7Bionics Institute, East Melbourne, Australia, 
8University of Melbourne, Department of Medicine (Royal Melbourne Hospital), Parkville, Australia

Purpose: Prior uncontrolled studies have reported seizure reductions following Deep Brain Stimulation (DBS) in 
patients with Lennox-Gastaut syndrome (LGS), but evidence from randomized controlled studies is lacking. We aimed 
to formally assess the efficacy and safety of DBS to the centromedian thalamic nucleus (CM) for treatment of LGS. 
Methods: Prospective, double-blind, randomized study of continuous, cycling stimulation of CM-DBS, in patients with 
LGS. Following pre- and post-implantation periods, half received three-months stimulation (blinded phase), then all 
received three-months stimulation (unblinded phase). Primary outcome was the proportion of participants with≥50% 
reduction in diary-recorded seizures in stimulated versus control participants, measured at the end of the blinded 
phase. A secondary outcome was the proportion of participants with a ≥50% reduction in electrographic seizures (24-
hour EEG) at the end of blinded phase. We also explored seizure frequency at study exit relative to baseline, burden 
of EEG interictal discharges pre- and post-stimulation, and changes in cognitive/behaviour assessments. 
Results: Between November 2017-December 2019, 20 young adults with LGS (17-37 years;13 females) underwent 
bilateral CM-DBS at a single centre in Australia, with 19 randomized (treatment, n=10; control, n=9). 50% of the 
stimulation group achieved ≥50% seizure reduction, compared with 22% of controls (OR3.1; 95%CI0.44-21.45; 
p=0.25). For electrographic seizures,89% of the stimulation group had ≥50% reduction at the end of the blinded 
phase,compared with none of thecontrols (OR23.25; 95%CI 1.0-538.4; p=0.05). Across all patients, median seizure 
reduction (baseline vs study exit) was 46.7% (IQR:28-67%) for diary-recorded seizures and 53.8% (IQR:27-73%) for 
electrographic seizures. No changes were observed in epilepsy disability/severity/functional ability scores after three-
months of stimulation. 
Conclusion: CM-DBS in patients with LGS reduced electrographic rather than diary-recorded seizures, after three-
months of stimulation. 50% of all participants had diary-recorded seizures reduced by half at study exit, providing 
supporting evidence of treatment effect. 
Funding: NHMRC Project Grant #1108881 
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227 
Discrepancy between subjective and objective memory change after epilepsy surgery and 
relation with quality of life

FJ Muecke1,2, MP Hendriks2,3, CG Bien1, P Grewe1

1Krankenhaus Mara, Bielefeld University, Campus Bielefeld-Bethel, Department of Epileptology, Bielefeld, Germany, 
2Donders Institute for Brain, Cognition and Behavior, Radboud University Nijmegen, Nijmegen, Netherlands, 
3Academic Centre of Epileptology Kempenhaeghe, Heeze, Netherlands

Purpose: Complaints pertaining to memory functioning are among the most often reported cognitive symptoms in 
patients with epilepsy. However, research suggests a considerable mismatch between patients’ perception of memory 
functioning and the objective performance as measured with standardized neuropsychological tests. Depressive mood 
might be an important factor in explaining this discrepancy. As a new approach, the present study aimed to quantify 
the mismatch between subjective and objective memory functioning by considering the dynamic change of these 
factors as well as depressive symptoms after epilepsy surgery. Moreover, their influence on the overall quality of life 
was investigated.  
Method: Pre- and postoperative (24 months) data from 78 patients with focal epilepsy (28% extratemporal) were 
retrospectively analyzed. Data from standard neuropsychological assessment included verbal memory capacity and 
self-ratings of subjective memory, depressive symptoms, as well as quality of life.  
Results: The results showed that (1) patients with clinically relevant postoperative depressive symptoms 
underestimate their actual memory performance; (2) the relationship between objective memory change and quality of 
life is mediated by the factors subjective memory change and depressive mood.  
Conclusion: Our data demonstrate a quantitative approximation of a pronounced depression-related negative bias 
in self-perception of memory functioning of roughly 1 to 1.5 standard deviations. At the same time, our data indicate 
that patients’ perceptions of memory functioning can be quite accurate in the absence of depressive symptoms. 
Additionally, subjective perception of memory performance and depressive mood may critically determine if objective 
memory changes contribute to patients’ postoperative QoL. Taken together, our study highlights the clinical relevance 
of incorporating subjective measures of memory functioning and mood that go beyond objective memory performance 
for the interpretation of how changes in memory functioning may affect patients’ quality of life after epilepsy surgery. 

42 
Machine learning applications to differentiate comorbid functional seizures and epilepsy 
from pure functional seizures

AA Asadi-Pooya1,2, M Kashkooli1, M Malekpour1

1Shiraz University of Medical Sciences, Neurology, Shiraz, Iran, Islamic Republic of, 2Thomas Jefferson University, 
Neurology, Philadelphia, United States

Purpose: We have utilized different methods in machine learning (ML) to develop the best algorithm to differentiate 
comorbid functional seizures (FS) and epilepsy from those who have pure FS. 
Methods: This was a retrospective study of an electronic database of patients with seizures. All patients with a 
diagnosis of FS (with or without comorbid epilepsy) were studied at the outpatient epilepsy clinic at Shiraz University 
of Medical Sciences, Shiraz, Iran, from 2008 until 2021. We arbitrarily selected 14 features that are important in 
making the diagnosis of patients with seizures and also are easily obtainable during history taking. Pytorch and Scikit-
learn packages were used to construct various models including random forest classifier, decision tree classifier, 
support vector classifier, k-nearest neighbor, and TabNet classifier.  
Results: Three hundred and two patients had FS (82.5%), while 64 patients had FS and comorbid epilepsy (17.5%). 
The “TabNet classifier” could provide the best sensitivity (90%) and specificity (74%) measures (accuracy of 76%) to 
help differentiate patients with FS from those with FS and comorbid epilepsy. 
Conclusion: These satisfactory differentiating measures suggest that the current algorithm could be used in clinical 
practice to help with the difficult task of distinguishing patients with FS from those with FS and comorbid epilepsy. 
Based on the results of the current study, we have developed an Application (SeiDx). This App is freely accessible at 
the following address:  
https://drive.google.com/file/d/1rAgBXKNPW9bmUCDioaGHHzLBQgzZ-HZ2/view. This App should be validated in a 
prospective assessment. 
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615 
Ictal SPECT in psychogenic non epileptic seizures (PNES). Identification of functional brain 
networks involved in PNES

V Ros1, A Niñerola2, X Setoain2, M Carreño1, L Pintor3, A Perissinotti2, N Bargallo4, E Conde1, A Donaire1, S 
Elkommos5, T Boget3, M Yogarajah6, M Centeno1

1Hospital Clinic Barcelona, Epilepsy Unit. Neurology department, Barcelona, Spain, 2Hospital Clinic Barcelona, 
Epilepsy Unit. Nuclear Medicine department, Barcelona, Spain, 3Hospital Clinic Barcelona, Epilepsy Unit. Psychiatry 
department, Barcelona, Spain, 4Hospital Clinic Barcelona, Epilepsy Unit. Radiology department, Barcelona, Spain, 
5St George's University Hospitals NHS, Atkinson Morley Regional Neuroscience Centre, London, United Kingdom, 
6National Hospital for Neurology Neurosurgery, UCLH and The Epilepsy Society, Clinical AND experimental epilepsy, 
London, United Kingdom

Purpose: Psychogenic non-epileptic seizures (PNES) are part of the functional conversion disorders. The 
neurobiological mechanisms underlying these disorders remains poorly understood. 
Recent research in this field is focusing on establishing neurobiological models to explain this disorder. It has been 
hypothesized thatbrain regions involved in the perception of external and internal stimuli (such as autonomic body 
changes), attention networks and networks involved in “self agency” may be implicated in the generation for PNES. 
Functional imaging such as ictal brain single-photon emission computed tomography (SPECT) can provide valuable 
information to characterize functional networks related to the generation PNES. 
The purpose of this study is to characterize de brain regions involved in the episodes of PNES using Ictal and Interictal 
SPECT. 
Method: Nineteen patients in whom Ictal SPECT was obtained during an episode of PNES while admitted in the video 
EEG monitoring unit were retrospectively reviewed. 
Ictal SPECTS were subtracted from the interictal SPECT to generate SISCOM (Subtraction of Ictal SPECT co-
registered to MRI) images. 
Group analysis of the SISCOM images was conducted in order to identify common regions of activation and 
deactivation during the PNES episode across the group of patients. Whole brain analysis, as well as hypothesis based 
analysis on networks of interest of was performed using SPM. 
Results: During the PNES there was increased activity in the medial prefrontal cortex, motor regions, anterior insula 
and basal ganglia, corresponding to regions involved in the perception of autonomic changes, sensory perception, 
motor control as well as attention networks. Conversely there was a reduced activity in the temporo-parieto-occipital 
junction bilaterally likely implying inhibition of areas associated to self-agency processes. 

70 
Temporal trend of increasingly later age at onset of mesial temporal lobe epilepsies 
between 1997 and 2018 suggests changing etiologies with distinct neuropsychological 
features

C Helmstaedter1, J-A Witt1

1University Hospital Bonn, Epileptology, Bonn, Germany

Purpose: Research in the context of temporal lobe epilepsy surgery suggests temporal trends of changing patient 
populations with a decreasing number of patients with classic early onset mesial epilepsy with hippocampal sclerosis 
(mTLE). At the same time neuropsychologists discuss “neuropsychological phenotypes” in TLE as defined by distinct 
impairment patters. The present study aimed at the connection of both trends. 
Method: Anonymized data sets of a cohort of 1059 patients with the diagnosis of mTLE, collected monocentric 
between 1997 and 2017/18, were retrospectively evaluated in regard to temporal trends of age at epilepsy onset, 
neuropsychological performance, and suggested MRI pathology. Different from our multicenter study in 2014 (Eur J 
Neurol. 2014 Jun;21(6):827-34), we now included patients with early and late onsets of epilepsy. 
Results: First we could replicate our finding of an increasing age at epilepsy onset from 2014 (1997-2003: m=12±11 
years vs. 2014-2018: m=28±18 years; F=45.1(3), p<0.001). Bilateral MRI pathologies increased (1997-2003: 7.8% vs. 
2014-2018: 25%, chi2(6) =36, p<0.001). Performance in IQ, motor, executive and verbal memory functions appeared 
less impaired over time, and verbal/figural memory impairment patterns appeared to discriminate increasingly less 
between left vs. right mTLE. Notably, patients with early onset mTLE with hippocampal sclerosis (n=862) were less 
frequently seen over time while the number of patients with late onset mTLE suspicious of limbic encephalitis (n=197) 
steadily increased (1997-2003: 1.4% vs. 2014-2018: 42%, chi2(3) =160, p<0.001). 
Conclusion: Altering clinical and neuropsychological features of mTLE patients suggest changing etiologies of mTLE 
over the past 20 years. Overlapping frequency distributions of patients with early onset mTLE and patients with 
late onset suspected limbic encephalitis explain the impression that mTLE increasingly starts later in life. Different 
etiologies confounded with a different age at epilepsy come along with changing neuropsychological features which 
may appear as distinct neuropsychological phenotypes. 
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546 
Lesion extent negatively impacts cognitive functioning in pediatric focal epilepsy

I Yakoub1, K Wingeier1, D Cserpan1, AG Gennari1,2, G Ramantani1,3,4

1University Children's Hospital Zurich, Neuropediatrics, Zurich, Switzerland, 2University Children's Hospital Zurich, 
MR Research Center, Zurich, Switzerland, 3University Children's Hospital Zurich, Children's Research Center, Zurich, 
Switzerland, 4University of Zurich, Zurich, Switzerland

Objective: Cognitive development in children and adolescents with focal lesional epilepsy is determined by the 
underlying epileptogenic lesion, in addition to the seizure disorder itself. However, the distinct impact of lesion extent, 
lateralization, localization, and etiology on cognitive development remains largely unexplored. Here, we aimed to 
determine the effect of lesion-related predictors and define their interrelation with epilepsy-related predictors of 
cognitive development in pediatric focal lesional epilepsy. 
Methods: We retrospectively analyzed the clinical data of consecutive children and adolescents with lesional epilepsy 
who underwent standardized cognitive or developmental evaluation yielding intelligence quotient or developmental 
quotient (IQ/DQ) in our institution in 2013-2021. 
Results: We included 50 patients aged 0.5-17.5 years (mean, 9.3 years; SD, 4.9 years) at the evaluation of cognitive 
development. Epilepsy duration was 0-15.5 years (mean, 3.8 years; SD, 4.1 years). 30 (60%) patients had unilobar, 
7 (14%) multilobar, 10 (20%) hemispheric, and three bilateral lesions. Etiology was congenital in 32 (64%) cases, 
including 19 cases with malformations of cortical development and 11 with low-grade tumors, acquired in 14 (28%) 
cases, and progressive in 4 (8%) cases. Cognitive development was impaired in 30% patients. For patients with 
unilobar lesions, mean IQ/DQ was 96.7 ± 15.8, for multilobar lesions 98.8 ± 20.1, for hemispheric lesions 78.7 ± 21.3, 
and for bilateral lesions 76.3 ± 4.5. Larger lesion extent and longer epilepsy duration – but not younger age at epilepsy 
onset, higher seizure frequency or left-sided lesions – correlated with lower cognitive functioning in univariate analysis, 
both contributing to the explanatory model in the multivariate analysis. 
Significance: Our study demonstrates that the extent of affected brain tissue may significantly impact developmental 
trajectories by limiting the available resources. Longer epilepsy duration contributes to cognitive impairment and 
merits attention as the only modifiable predictor of cognitive outcome in pediatric focal lesional epilepsy. 

476 
Seizure duration and postictal perfusion in a human seizure model

JCM Pottkämper1,2, JPAJ Verdijk1,2, E Aalbregt3, S Stuiver1,2, JA van Waarde2, DG Norris1,4, GA van Wingen3, MJAM 
van Putten1,5, J Hofmeijer1,2

1University of Twente, Enschede, Netherlands, 2Rijnstate Hospital, Arnhem, Netherlands, 3Amsterdam University 
Medical Center, Amsterdam, Netherlands, 4Donders Institute for Brain, Cognition and Behaviour, Nijmegen, 
Netherlands, 5Medisch Spectrum Twente, Enschede, Netherlands

Purpose: The postictal state is a largely underexplored phenomenon due to the unpredictability of seizures and 
the concomitant inherent practical challenges to investigate it. It was recently hypothesized that the postictal state 
may result from hypoperfusion as a consequence from seizure-triggered vasoconstriction (Farrell J et al. eLife 
2016;5:e19352). Here, we explore this hypothesis in a human seizure model, using data from patients with major 
depressive disorder treated with electroconvulsive therapy (ECT). We recently argued that the seizures and the 
postictal state in these patients have similar characteristics as observed in patients with epilepsy (Pottkämper J et al. 
Epilepsia Open 2021;6:672-684). 
Method: We recorded 19-channel EEG in patients with a major depressive disorder treated with ECT. Seizure 
duration was estimated from the ictal EEG. Arterial spin labelling magnetic resonance imaging (ASL-MRI) one 
hour after ECT was used to quantify global postictal cerebral blood flow (CBF). Per patient, one postictal CBF-map 
was compared to a baseline CBF-map acquired before the ECT course to investigate perfusion changes. A linear 
regression model examined the predictive value of seizure duration on postictal cerebral blood flow. Data were part 
of a prospective, three conditions cross-over trial, with randomized condition allocation, open-label treatment, and 
blinded end-point evaluation (NL68690.091.18). 
Results: Twenty-one patients were included. In this preliminary analysis, we found decreased postictal perfusion in 
the bilateral inferior and middle temporal gyrus, bilateral frontal pole, and the right angular gyrus. Seizure duration was 
variable (M = 63.35, SD = 28.85) and was not associated with postictal cerebral blood flow.  
Conclusion: Local cerebral blood flow decreases persist one hour after seizures in ECT patients. Our findings support 
the postictal hypoperfusion hypothesis introduced by Farrell et al. Longer seizures were not associated with postictal 
cerebral blood flow changes. 
Acknowledgments: This work was funded by the Dutch National Epilepsy Fund. 
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25 
First seizure as an atypical manifestation of meningeal uveus syndrome

LA Dulcey Sarmiento1, MA Tarazona Bohoquez2, HJ Gonzalez Garces3, JS Lopez Rodriguez3, JS Theran Leon2, R 
Caltagirone Miceli1, DM Villamizar Olarte4

1Los Andes University, Medicine, Bucaramanga, Colombia, 2Bucaramanga University, Medicine, Bucaramanga, 
Colombia, 3Santander University, Medicine, Bucaramanga, Colombia, 4Industrial University of Santander, Medicine, 
Bucaramanga, Colombia

Purpose: Vogt-Konayagi-Harada syndrome or meningeal uve syndrome is considered as a granulomatous 
inflammation of multiple organs, apparatus and systems, whose pathogenic mechanisms have not been fully 
elucidated.  
Method: 34-year-old male, disease began 7 days prior to admission when he presented Holo-cranial headache with 
intensity 7/10 which partially subsided with analgesics accompanied by bilateral tinnitus, later presence of generalized 
tonic-clonic movements on multiple occasions with duration longer than 5 minutes which were initially accompanied 
by recovery of the state of consciousness but in the last hour he does not regain consciousness so he is brought to 
this center. Physical Examination, he was hemodynamically stable with clinical signs of vitiligo, alopecia, uveitis with 
exudative retinal detachment. Additionally, generalized tonic-clonic seizures occurred.  
Results: Our patient had the 5 elements for the diagnosis of this condition, since he had no history of trauma or 
previous ocular surgery, no findings of previous ocular disease, ocular involvement characterized by bilateral anterior 
uveitis with multifocal exudative retinal detachment, signs meningeal with cerebrospinal fluid pleocytosis and previous 
auditory symptoms and finally the dermatological findings of alopecia and vitiligo.  
Conclusion: This particular case is the first report of a complete form of this condition in Venezuela and in turn one of 
the few descriptions in the literature where neurological and imaging manifestations consistent with demyelination of 
the central nervous system are appreciated. The patient finally died despite the management instituted. 

60 
Relapse risk in new onset epilepsy

E Ménétré1, P De Stefano1, P Mégevand1, FP Sarasin2, MI Vargas3, A Kleinschmidt1, S Vulliémoz1, F Picard1, M Seeck1

1Hôpitaux Universitaires de Genève, EEG and Epilepsy Unit, Department of Clinical Neurosciences, Geneva, 
Switzerland, 2Hôpitaux Universitaires de Genève, Division of Emergency Medicine, Department of Anesthesiology, 
Pharmacology, Intensive Care and Emergency Medicine, Geneva, Switzerland, 3Hôpitaux Universitaires de Genève, 
Neuroradiology Department, University Hospitals of Geneva, Switzerland, Geneva, Switzerland

Purpose: It has been suggested that patients presenting a first epileptic seizure benefit from swift intervention. In 
this large retrospective study including a comprehensive workup starting in the emergency department (ED), we 
investigated if introducing an antiseizure medication (ASM) already in the ED protects patients against relapses. 
Method 1011 adult patients (≥ 16 years) presenting symptoms compatible with a first epileptic seizure were enrolled. 
The work-up included a 2-years follow-up, brain imaging (CT or MRI), a routine and/or long-term overnight EEG, as 
well as specialized consultation (e.g. cardiologist) whenever necessary. Statistics included Chi-squared, t-tests, log-
rank tests associated to Kaplan-Meier curves as well as logistic regressions. 
Results: 241 patients experienced a relapse, most of them with a final diagnosis of new onset epilepsy (NOE; 
N=162/487, 33%). In NOE patients who relapsed, the median delay until the final diagnosis was shorter for the 
seizure-free patients group (median: 24.6 days ± 92 VS 66.5 ± 157; p=0.002). In 64 (39%) relapses occurred while 
treatment was slowly introduced. In 29 patients (18%) we noted poor compliance as major cause of relapse. It was 
associated with male sex (p = 0.02) and younger age (p = 0.012). In 25 patients (15.4%, 5% of all NOE patients), 
pharmacoresistance against the first drug was diagnosed. In 27%, no treatment has been introduced due to diagnostic 
uncertainly. 
Conclusion: Our analysis of relapse in NOE suggested that most causes (66%) are iatrogenic (i.e. slow titration, or 
watch-and-wait-attitude). Pharmacoresistance is seen rarely in NOE. Our results support the importance of thorough 
work-up including prompt blood drug levels. More drugs allowing fast up-titration are needed for NOE patients in the 
ED. 
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72 
Mental clarity induced by electrical stimulation of the dorsal anterior insula

F Picard1, U Nencha1, L Spinelli1, S Vulliemoz1, M Seeck1

1University Hospitals of Geneva, Geneva, Switzerland

Purpose: This study addressed the question of the possibility of observing an ecstatic aura through the electrical 
stimulation of the dorsal anterior insula in epileptic patients who had never experienced ecstatic seizures, and hence 
with no underlying brain network changes related to a pre-existing ecstatic epilepsy. 
Method: In the context of invasive presurgical evaluation of drug-resistant epilepsy, we performed electrical 
stimulations in the dorsal anterior insula in six patients with the specific question of reporting any mental or emotional 
change in addition to physical sensations. 50 Hz-bipolar stimulations (pulse width 1 msec, 3 second-duration) were 
performed with current intensities from 0.5 mA to 6mA. The patients were blinded to the timing of individual stimulation 
trains. 
Results: In a 51 year-old male with a left hippocampal sclerosis and seizures including a thoracic oppression, an 
impairment of awareness, oro-alimentary automatisms, and bilateral hypermotor signs, an ecstatic experience 
was induced through electrical stimulation at 2.7 to 3 mA of adjacent contacts of an electrode located in the dorsal 
anterior insula. Several stimulations reproducibly induced a blissful sensation of mental clarity, without epileptiform 
afterdischarge on the SEEG. 
Conclusion: By transiently interrupting the normal function of the anterior insular cortex by means of electrical 
stimulation, we could reliably reproduce ecstatic auras in one patient who had never experienced ecstatic seizures. 
Our findings show that the anterior insula may modulate higher cognitive functions, and play a major role in the 
access to a state of mental clarity. This supports our previous hypothesis that the epileptic discharge may interrupt the 
functional role of the anterior insula, which is to evaluate the potential conflict between interoceptive stimuli and top-
down predictions, and relay surprise in case of mismatch; this interference with anterior insula may suppress signals 
of surprise, and hence provides a feeling of “all is under control”. 

88 
Psychogenic non epileptic seizures: are they a freeze reaction?

G Schneider1, L Levin2, M Herskovitz2,1

1Technion Institute of Technology, Haifa, Israel, 2Rambam Health Care Campus, Haifa, Israel

Psychogenic non-epileptic seizures (PNES) clinically resemble epileptic seizures (ES) but lack epileptic activity at the 
time of the seizure and are also not due to any other physiological disorder. 
The integrative cognitive model (ICM) suggests that PNES is an automatic reaction generated from distorted memory 
and is perceived as uncontrollable and unwanted. Furthermore, the ICM model implies that a PNES event occurs due 
to an external or internal cue. Intrigued by this assumption, we wanted to examine why a PNES event occurs at a 
particular moment. Are there any triggers and circadian periodicity? 
This study is a retrospective study. We included all patients diagnosed with PNES or ES admitted to our long-term 
video EEG monitoring unit (LTVEM) between 01/01/2018 and 30/08/2020. 
Using thorough video analysis, we checked the patient‘s state at the onset of the event and looked back to see what 
was the patient doing before the event onset. 
Thirty patients with PNES and 30 patients with ES were included in the final analysis. In 34 of 46 seizures in the 
PNES group, 74%, and 25 of 30 patients with PNES, 83%, preceding behavior was recorded. In contrast, a preceding 
behavior was observed in only one of 56 ES recorded. The preceding behavior consisted mainly of inactivity. 
Patients with PNES have a preceding behavior before most PNES events with motor manifestations. Since the 
preceding behavior consists mainly of inactivity, we believe it may imply that PNES represents a freeze reaction. 
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93 
Intention-to-use and constraints of a seizure detection device. What patients with drug-
resistant epilespy say

M Jean1, C Poulet1, L Clair2, S Bakridan3, P Latour2, E Monfort1

1Univ. Grenoble Alpes, Grenoble, France, 2Institut La Teppe, Tain-L’Hermitage, France, 3AURA Healthcare, Paris, 
France

Purpose: Seizure detection using heart rate variability and movement analysis, from a detailed analysis by deep 
learning analysis system, could help patients cope with their epilepsy. AURA Healthcare and Institut La Teppe are 
jointly developing a device consisting of a patch connected to a mobile application using this technology, which will 
help to manage seizures (automated seizure detection and evaluation of the temporal organisation in the occurence 
of seizures). This expliratory study aims to identify patients’ representation of their disease and the acceptability of the 
technology reported following a video presentation. 
Methods: 18 patients with drug-resistant epilepsy (6 women, 12 men; mean age = 38 years) were shown a video 
describing how the technological device works. A qualitative approach using semi-structured interviews was then used 
to gain an in-depth and contextual understanding of the perspectives of the patients. Data collection was followed 
by an iterative thematic analysis approach. An independent analysis and double coding of themes and subthemes 
were performe, followed by a consensus synthesis of the result, following the analysis of points of convergence and 
divergence. 
Results: The intention-to-use was related to the possibility of being safe in case of a seizure, to warn relatives, 
to facilitate the medical follow-up and to advance research on epilepsy. The constraints of use were related to the 
waterproofness, the difficulty to monitor the alerts and the battery level, the health risks particularly associated with the 
device, the complexity of the interface and its insufficient discretion. 
Conclusions: Consideration of the determinants of intention-to-use and assumed constraints on the development 
of a technology solution for patients with epilepsy is essential. These factors can be particularly useful to evolve the 
development process, but also to facilitate the integration of the device into care practices and, consequently, to 
facilitate its long-term use. 

171 
Treatment outcome following the transition to adult epilepsy care in childhood-onset 
epilepsy

DW Kwak1, DW Kim1

1Konkuk University Medical Center, Seoul, Korea, Republic of

Introduction: Transition from pediatric to adult epilepsy care in patients with childhood-onset epilepsy can be 
challenging, and several aspects should be considered, including comorbidities, achieving social milestones, and 
adjustment of anti-seizure medications (ASMs). However, there is limited information regarding the treatment outcome 
following the transition to adult epilepsy care in childhood-onset epilepsy.  
Materials and methods: We performed a 13-year retrospective study of patients with childhood-onset epilepsy 
who had been transferred to our adult epilepsy clinic. Treatment outcomes were divided into two groups: seizure 
improvement (at least 50% reduction of seizure) and stationary or worsening seizures.  
Results: Among the 2,365 patients in our epilepsy cohort, 140 with childhood-onset epilepsy were transferred to 
adult epilepsy care. Forty-nine patients (35.0%) experienced improvement of seizures, whereas 91 patients (65.0 
%) reported stationary or worsening seizures following transition. Patients in the improvement group were younger 
at the time of transition than patients in the stationary or worsening group (p = 0.004) and had a lower number of 
ASMs before the adjustment (p = 0.001). Interestingly, patients in the improvement group had a greater chance 
of epileptiform discharges on EEG than patients in the stationary or worsening group (38/49 vs 54/91, p = 0.03).  
Conclusion: Our study shows that one-third of patients having childhood-onset epilepsy can experience seizure 
improvement following transition to adult epilepsy care, and the presence of epileptiform discharges on EEG may not 
necessarily mean a poor prognosis or drug-resistant epilepsy following the transition. 
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175 
Improper behavior with nose-drill und laughter: gelastic seizures (GS) outside 
hypothalamus in adults

C Tilz1, Y Wang-Tilz1

1Krankenhaus Barmherzige Brüder Regensburg, Klinik für Neurologie, Regensburg, Germany

Purpose: Gelastic seizures (GS) are a rare form of epileptic seizures characterized by inappropriate forceful laughter 
and recognized as a hallmark for the hypothalamic hamartomas. We present a rare case with GS, which was 
misdiagnosed as behavioral disturbance.   
Methods: The 23-years-old left-handed patient was referred because of episodic behavioral disorder. He was born 
in the 32nd pregnancy week and suffered from a shunt-obligated obstructive hydrocephalus resulted by a perinatal 
cerebral periventricular bleeding. After a relatively normal development were nocturnal epileptic seizures with 
starring, automotor symptoms of the right side followed by generalized tonic-clonic seizures in 2012 observed without 
abnormality in several scalp-20-minutes-EEGs. An adjunctive therapy with Levetiracetam and Oxcarbazepin achieved 
a seizure freedom for 2 years. Since 2016 he unconsciously showed inappropriate episodes with nose-drill and 
uncontrolled laughter without abnormality in various EEG-diagnoses.   
Results: During our video-EEG-monitoring (10/20+temporobasal electrodes F11/F12, FT9/FT10, TP9/TP10) several 
episodes were recordes during wakefulness as well as in drowsiness for maximal 53-seconds recorded. Without aura 
the patient gazed to the left side by impaired consciousness, showed nose-drill with his left hand then forceful laughter 
by dystonia in the face and tongue. After an abrupt end he regained his consciousness but with motoric aphasia. The 
ictal scalp EEG suggested a seizure origin in the right frontocentrobasal region with prompt propagation to bilateral 
frontotemporobasal. Therefore GS with a seizure origin in the right frontal lobe could be diagnosed. The cMRT showed 
gliosis in the right frontal lobe along the penetration channel of the VP-shunt without abnormality in hypothalamus and 
the whole temporal lobe.   
Conclusions: GS could also be generated by other cortical area besides hypothalamus hamartomas. In such 
cases  video-EEG-monitoring plays an essential role of the differential diagnosis. The combination of stereotypical ictal 
unilateral automotor “nose drill” with laughter could be a lateralizing sign.   

228 
Knowledge about SUDEP: from fear to the reality. What people with epilepsy and families in 
Brazil think about counseling: when, who, how and what might change after information?

LF Pinto1,2, AC Mosini2,3, MAM Susemihl2, LMFF Guilhoto2,3, ABE - Scientific Comission
1University of Sao Paulo, Divisão de Clínica Neurológica - Hospital das Clinicas, Sao Paulo, Brazil, 2Brazilian Epilepsy 
Association, Sao Paulo, Brazil, 3Universidade Federal de São Paulo, Escola Paulista de Medicina, Sao Paulo, Brazil

Purpose: Sudden unexpected death in epilepsy (SUDEP) is the second leading cause of death in people with 
epilepsy (PWE), affecting 12% of those with drug resistant seizures. The concept that SUDEP counseling would 
cause fear, anxiety and finally not change outcome evolved due to recognition of effective prevention measures. 
Nevertheless, worldwide awareness is still insufficient. The objective was to assess the knowledge, preferences and 
attitudes of PWE, family members and caregivers (FC) about SUDEP in Brazil. 
Method: An online questionnaire approved by ethics committee was available on social media of Brazilian Epilepsy 
Association. 
Results: 533 complete questionnaires (311 PWE; 222 by FC on behalf of patients), median age 33.5 (+9.64) and 
18.8 (+15.03) years, respectively, most female (84,9% PWE; 57.2% FC). Mental/intellectual or physical disability was 
declared by 15% (PWE) and 32.4% (FC), active seizures by 61.1% and 71.6%, and polytherapy by 49.8% and 64.4%. 
Tonic clonic seizures were reported in the last 12 months by 56.9% and 81.7%. 
48.6% PWE and 61.3% FC heard about SUDEP, rarely by clinicians (11.3% and 16.2%). No counseling by physicians 
were available in 89.6% and 76.4%, despite most wanted to know (76.5% and 77.9%) close to diagnosis. 
Most PWE and FC (96%) reported that they would change behaviors after being informed about SUDEP risk such as 
accepting devices to detect seizures, treatment and lifestyle changes and better adherence to them. 
Fear and sadness were the most common reported feelings, but despite that, >80% responders believed that 
counseling should be done to all. 
Conclusion: PWE and FC in Brazil want to know about SUDEP by the physician. They consider that treatment and 
behavior changes would potentially be used to prevent this issue. The results are similar to those found in other 
countries, despite different religious and cultural backgrounds. 
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240 
The association of early epileptic seizures after ischaemic stroke with impact on stroke 
outcome and occurence of late seizures

A Šmigelskytė1, G Gelžinienė1, G Jurkevičienė1

1Lithuanian University of Health Sciences, Kaunas, Lithuania

Purpose: To determine the association of early epileptic seizures (ES) after ischaemic stroke with impact on stroke 
outcome and occurrence of late ES. 
Methods: 166 patients, treated for ischaemic stroke in the Hospital of Lithuanian University of Health SciencesKaunas 
Clinics, were enrolled in a prospective cohort study. Initially, data about early ES (≤14 days) were collected, followed 
by an observation period of 1 year for the occurrence of late ES and evaluation of functional independence using the 
modified Rankin Scale. 
Results: Early ES occurred in 11(6,6%) participants: around 50% – during the first day after stroke, 75% - during the 
first two days, all ES occurred during the first four days. More than half of early ES cases occurred during the first 
hour after ischaemic stroke. Late ES occurred in 8(4,8%) participants: 25% – during the first month, all ES occurred 
during the first 7 months. Participants who developed early ES had a higher probability of developing late ES (Log 
Rank=5,093;p<0,05). Late ES occurred in 2(18,2%) participants with early ES (n=11) and in 6(3,9%) without early ES 
(n=155)(p<0,05). Late ES occurred in 2(18,2%) participants without antiseizure medication treatment after early ES 
(n=11). No patients developed late ES if prescribed antiseizure medication after early ES. The probability of survival 
after ischaemic stroke was the same for participants with or without early ES (Log Rank=2,413;p>0,05). Death 
occurred in 1 participant (9,1%) with early ES (n=11) and 3(1,9%) participants without early ES (n=155)(p>0,05). 
Functional independence did not differ between participants with or without early ES (p>0,05). 
Conclusion: Early ES occurred in minority of patients with ischaemic stroke. Participants who developed early ES 
had a higher probability of developing late ES. There was no difference in functional independence and death rate 
during the first year after ischaemic stroke between patients with or without early ES. 

249 
Unusual seizure trigger: seizure triggered by eating

A Alkhotani1,2, H Abualela2, A Albalawi2
1Umm Al-Qura University, Medicine, Makkah, Saudi Arabia, 2King Abdulla Medical City, Neurology, Makkah, Saudi 
Arabia

Introduction: A reflex seizure is a seizure triggered by specific afferent stimuli or specific activity. Reflex epilepsy 
is a syndrome where epileptic seizure is triggered regularly by somatosensory, visceral, visual, auditory, gustatory, 
olfactory, or cognitive stimuli. Eating epilepsy is a rare form of reflex epilepsy with a prevalence of 0.1-0.05% in the 
epileptic population.  
Purpose: The purpose of this case series is to report unusual food triggering an epileptic seizure. 
Method: We report 4 cases of different food trigger epileptic seizures in patients with focal epilepsy from an epilepsy 
unit of King Abdulla Medical City in Makkah. 
Results: All four cases had seizures triggered by a specific type of food together with another non-specific trigger like 
lack of sleep. 2 cases had their seizure triggered by eating banana, one with eating a specific type of noodles and 
one patient has seizure triggered by lemon. All patients developed clusters of seizures on the day they ate the specific 
food. All of the four cases had focal epilepsy. Three cases with temporal lobe seizures and one had frontal lobe 
epilepsy. All are refractory epilepsy on multiple medications. 
Conclusion: Eating is a rare under-recognized seizure trigger. Recognizing the specific type of trigger has an 
important role in management. Hence avoiding the specific trigger will help in better seizure control among those 
patients. 
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289 
Retrospective case series of seizures in systemic lupus erythematosus patients

JH Kim1, W Kim1

1Seoul St. Mary‘s Hospital, College of Medicine, The Catholic University of Korea, Department of Neurology, Seoul, 
Korea, Republic of

Purpose: Seizure, a severe form of neuropsychiatric manifestation of systematic lupus erythematosus (SLE), is to be 
characterized based on the disease activity of SLE and the outcomes of seizure. 
Method: Consecutive patients in a tertiary hospital who presented a seizure at or after diagnosis of SLE from 2019 to 
2021 were retrospectively enrolled. Patients with previous diagnosis of epilepsy were excluded. The medical records 
were reviewed on the demographics, types of seizure, electroencephalography (EEG), brain image findings, and the 
disease activity of SLE. 
Results: Sixteen patients who presented seizure at or after the diagnosis of SLE were identified. All patients were 
female. The mean age at the time of seizure onset was 34 years (range 13 to 64 years) while the mean age at the 
SLE diagnosis was 27 years (range 13 to 64 years). The average time-to-seizure onset was 7.6 years (rage 0 to 40 
years). 
There were five patients who presented generalized tonic or tonic-clonic type seizure; three patients showed focal 
behavior arrest, two showed unknown onset motor seizure, and two showed focal motor seizure. Thirteen patients 
recorded EEG. There were three patients with focal epileptic activity, three with diffuse anomalies, three with both 
focal and diffuse anomalies, and three with normal EEG activity. Fifteen patients received antiepileptic drugs. Three 
out of fifteen are seizure-free state for more than 5 years. 
Systemic Lupus Erythematosus Disease Activity Index (SLEDAI), a global index of a clinical index for the disease 
activity in SLE for the last 10 years, was extracted from the medical records. The mean value of the recent SLEDAI 
scored was 3. 
Conclusions: While there is no consensus made on treatment of seizure occurred in SLE, it is important to promptly 
characterize seizures in SLE for the better outcome in the course of SLE. 

302 
Spectral power of interictal EEG in epilepsy and functional non-epileptic seizures

S Elkommos1,2,3, A Shakeshaft4,1, P Viana1, M Yogarajah5,6,7,2,3, MP Richardson1,8,9,4

1King‘s College London, School of Neuroscience, London, United Kingdom, 2Atkinson Morley Regional Neurosciences 
Centre, St George‘s University Hospitals, London, United Kingdom, 3St George‘s University of London, Neuroscience 
Research Centre, London, United Kingdom, 4King‘s College London, Medical Research Council Centre for 
Neurodevelopmental Disorders, London, United Kingdom, 5University College London Institute of Neurology, 
Department of Clinical and Experimental Epilepsy, London, United Kingdom, 6National Hospital for Neurology and 
Neurosurgery, London, United Kingdom, 7Chalfont Centre for Epilepsy, Chalfont St Peter, Gerrards Cross, United 
Kingdom, 8Centre for Epilepsy, King‘s College Hospital NHS Foundation Trust, London, United Kingdom, 9NIHR 
Biomedical Research Centre at South London and Maudsley NHS Foundation Trust, London, United Kingdom

Purpose: Abnormalities in alpha rhythm have been demonstrated in people with epileptic seizures (ES). Such 
quantitative parameters derived from resting-state electroencephalogram (EEG) may provide useful information, but 
little is known about how these compare to people with functional non-epileptic seizures (FS), which are a common 
differential diagnosis. The purpose of this study was to investigate differences in frequency-based resting-state EEG 
measures in ES and FS groups. 
Methods: We identified patients with a video-EEG confirmed diagnosis of FS (n=26) or ES (n=26). All patients had 
undergone previous routine clinical EEG study on which this analysis was performed. After pre-processing, spectral 
power was computed from 20-second EEG segments during eyes-closed wakefulness, prior to activation procedures 
and free from interictal abnormalities. Power was quantified in high- (10-11 Hz) and low-alpha (6-9 Hz) bands. Alpha-
power shift was calculated by dividing low-alpha power by high-alpha power in each epoch. Peak alpha frequency was 
extracted from each EEG power spectrum. The analysis was repeated using a second 20-second epoch as a control 
analysis. Mann-Whitney-U test was used to compare groups. 
Results: Compared to those with FS, the ES group had lower high-alpha power (p=0.023, rank-biserial correlation 
rB=0.367) and greater alpha-power shift (p=0.035, rB=0.340). Although there were no statistically significant 
differences in the low-alpha power, the ES group had a higher low-alpha power compared to those with FS. Peak 
alpha frequency was lower in ES compared to FS but did not reach statistical significance (p=0.09, rB=0.274). These 
findings were replicated in the second control analysis (high-alpha power p=0.034; alpha-power shift p=0.037). Age 
did not differ significantly between groups. 
Conclusion: EEG spectral power changes in the high-alpha band differed significantly between ES and FS groups, 
providing evidence for alpha slowing in ES compared to FS. This may reflect a degree of cortico-thalamic dysfunction 
in ES compared to FS. 
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309 
Impact of number of lifetime antiseizure medications on 12-month effectiveness, quality 
of life and tolerability outcomes of adjunctive brivaracetam in patients with focal seizures: 
post-hoc analysis of a real-world European study

J Leach1, A Kelemen2, C Doherty3,4, A-L Schulz5, F Brock6, I Leunikava5, D Bourikas7, B Steinhoff8

1School of Medicine, University of Glasgow, Glasgow, United Kingdom, 2National Institute of Clinical Neurosciences, 
Budapest, Hungary, 3Trinity College Dublin, Dublin, Ireland, 4FutureNeuro, SFI Research Centre, RCSI, Dublin, 
Ireland, 5UCB Pharma, Monheim am Rhein, Germany, 6UCB Pharma, Slough, United Kingdom, 7UCB Pharma, Alimos, 
Greece, 8Kork Epilepsy Centre, Kehl-Kork, Germany

Purpose: To analyse the impact of number of lifetime antiseizure medications (ASMs) on effectiveness (retention, 
seizure freedom), quality of life (QoL), and tolerability of adjunctive brivaracetam (BRV) in the real-world clinical 
routine setting in patients aged ≥16 years with focal seizures. 
Method: Patients received up to 12-month adjunctive BRV treatment per clinical practice in a post-marketing, 
prospective, non-interventional European study (EP0077; NCT02687711). Post-hoc analyses were performed on 
subgroups of patients by number of lifetime ASMs (0-3, 4-6, and ≥7). 
Results: Of 541 patients (full analysis set), 127 (23.5%), 141 (26.1%), and 273 (50.5%) had 0-3, 4-6, and ≥7 lifetime 
ASMs, respectively. At baseline, the median number of focal seizures/28 days was 1.33, 2.67, and 6.67 in patients 
with 0-3, 4-6, and ≥7 lifetime ASMs, respectively. At 12 months, BRV retention was 66.9%, 59.6%, and 52.4% in 
patients with 0-3, 4-6, and ≥7 lifetime ASMs, respectively; and 29.3%, 13.6%, and 4.7% of patients were seizure free. 
Clinically meaningful improvement from baseline in QOLIE-31-P total score was reported in 60.0%, 39.5%, 45.0% 
of patients with 0-3, 4-6, and ≥7 lifetime ASMs, respectively. Most patients improved in Clinical Global Impression 
of Change (76.3%, 73.9%, and 60.3% in patients with 0-3, 4-6, and ≥7 lifetime ASMs), with similar results seen in 
Patient’s Global Impression of Change (75.7%, 63.3%, and 54.8%). TEAEs (safety set [N=544]) were reported in 
29.1% (37/127), 37.6% (53/141), and 48.6% (134/276) of patients with 0-3, 4-6, and ≥7 lifetime ASMs, respectively. 
Conclusion: This post-hoc analysis of a European real-world study showed that patients with fewer lifetime ASMs 
before BRV initiation had higher retention and seizure-freedom rates, improvement in QoL, and lower incidences 
of TEAEs on BRV. Patients with ≥7 lifetime ASMs could also benefit from BRV treatment, as shown by 12-month 
retention and improvements in QoL. 
Funding: UCB Pharma-sponsored. 

322 
Epilepsy and COVID-19 infection

G Kiteva-Trenchevska1, E Cvetkovska1, M Babunovska1

1University ‚Ss Cyril and Methodius‘, University Clinic for Neurology, Medical Faculty, Skopje, North Macedonia, The 
Republic of

Purpose: The aim is to show new-onset epilepsy and seizure relapse as a neurological manifestation of COVID-19 
infection and EEG usefulness to diagnose non-convulsive epileptic status. 
Methods: Five patients on the age of 18 - 54 years, were evaluated clinically, with laboratory, EEG, imaging, and 
neuropsychological methods. 
Results: New-onset epilepsy during COVID-19 was diagnosed in three, seizure relapses in two patients. 
A 33-year-old male had his first GTCS during acute COVID-19 infection, assumed to be an acute seizure, no ASM was 
started. One month later a second GTCS happened, and 2 more in the next months during ASM titration. An 18-year-
old male had his second GTCS during the covid-19 infection. EEG showed generalized poly- spike-wave discharges, 
MRI was normal and GGE was diagnosed. His first GTCS has happened a month ago with normal laboratory and 
EEG findings. The 22-year-old female started to manifest left-sided motor facio-brachial dystonic seizures (FBDS) 
with impaired awareness, a month and a half prior she has been diagnosed with asymptomatic covid-19 infection 
finding specific covid-19 antibodies. FBDS were rare in the beginning, treated only with diazepam, they became 
more frequent and as left-sided FBDS epileptic status, not responding to ASM. EEG, MR, and neuropsychological 
evaluation were normal. Autoimmune etiology was suspected although available testing for LGI1 and CAS antibodies 
were negative. Therapy with corticosteroids and immunoglobulins had favorable seizure reduction. A 54-year-old 
female with a history of non-convulsive epileptic status during acute infection manifested delirium during covid-19 
infection. After EEG diagnosis of focal non-convulsive epileptic status and appropriate ASM treatment, the patient 
recovered completely. Seizure control was disrupted after 3 years in a 20-year-old male with epilepsy and autistic 
spectrum disorder during covid-19 infection. 
Conclusion: New-onset epilepsy and seizure relapse coincided with COVID-19 infection in 5 patients. Neurological 
workup helped for proper epilepsy/syndrome diagnosis and treatment. 
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342 
Advanced behavioral age based on smartphone interactions in people with epilepsy

JW Bunschoten1,2, E Ceolini3, RH Lazeron4,5, A Ghosh3, RD Thijs1,2,6

1Stichting Epilepsie Instellingen Nederland (SEIN), Heemstede, Netherlands, 2Leiden University Medical Centre 
(LUMC), Department of Neurology, Leiden, Netherlands, 3Leiden University, Cognitive Psychology Unit, Institute 
of Psychology, Leiden, Netherlands, 4Academic Center of Epileptology Kempenhaeghe Maastricht UMC, Heeze, 
Netherlands, 5Eindhoven University of Technology, Faculty of Electrical Engineering, Eindhoven, Netherlands, 6UCL 
Queen Square Institute of Neurology, London, United Kingdom

Purpose: Smartphone behavior offers a unique opportunity to analyze complex behavioral patterns, accompanying 
healthy aging. Deviations from these patterns may provide new insights in various diseases. In this study we 
compared smartphone interactions of epilepsy patients with a model of aging in healthy controls. 
Method: Smartphone interactions of a healthy control group (N=609, aged 16-86 years) were analyzed using a 
decision tree regression model to estimate chronological age based on touchscreen interactions. Smartphone 
interactions were accumulated over a total of 6 months and about 250 million smartphone interactions were analyzed. 
The interactions were clustered according to their next interval dynamics to quantify diverse smartphone behaviors 
ranging from a few milliseconds to a minute. This model well estimated chronological age (mean error = 0 years, 
mean absolute error = 6 years, R2 = 0.8) and was then deployed on the smartphone interaction data of a group of 
people with refractory epilepsy (N=52, aged 20-70 years, median follow-up duration 160 days). 
Results: People with epilepsy exhibited advanced aging of +9.15 years on average, ranging from -11 to +40.5. 
Advanced aging was shown across the entire age range. Further analyses into the possible determinants of advanced 
aging in people with epilepsy (e.g. load of antiseizure medications, epilepsy durations, seizure burden and type) are 
still ongoing.  
Conclusion: Smartphone interactions can be used to reliably estimate chronological age. Smartphone analysis 
revealed that aging may be more advanced in people with epilepsy. The exact factors that contribute to this advanced 
aging are still being analyzed, but can give more insight into this phenomenon. 

361 
Cause-specific mortality after epilepsy surgery: a retrospective cohort study of tertiary 
epilepsy center

J Jud1, R Jung1,2, E Sauseng1,3, C Watschinger1, S Aull-Watschinger1, K Trimmel1, M Schwarz1, C Dorfer4, E Pataraia1, 
D Daxberger1, S Messeritsch1, K Sebesta1

1Medical University of Vienna, Department of Neurology, Vienna, Austria, 2University Hospital of Tulln, Department 
of Neurology, Tulln, Austria, 3State Hospital Hochsteiermark, Department of Neurology, Bruck, Austria, 4Medical 
University of Vienna, Department of Neurosurgery, Vienna, Austria

Purpose: To determine mortality of drug-resistant epilepsy patients after surgical treatment over a 25-year period. 
Methods: Medical record audit on all adult patients was performed retrospectively at the comprehensive epilepsy 
clinic of the Department of Neurology, Medical University of Vienna, Austria, who underwent epilepsy surgery between 
1/1993 and 12/2018. Brain tumor cases or patients with only invasive recordings, where no surgery was done, were 
excluded. Database was linked to national death registry of Statistics Austria assessing demographic and clinical 
information, death certificates and postmortem examination reports. Causes of death were classified as 1) epilepsy-
related, 2) natural or nonnatural causes not obviously epilepsy-related and 3) unknown. Study was approved by local 
Ethics Committee. 
Results: 578 patients (291 female, 51%) underwent epilepsy surgery at our center. In the course of time 32 patients 
(5,5%) died (10 female (31%)). Median duration of disease at surgery was 36y (0-32y), median age at surgery 40y 
(18-63y). Temporal lobe resections were performed in the majority of patients (21/65%). At last known timepoint 41% 
of patients were seizure-free (ILAE outcome class 1a and 1), 50% of patients improved, achieving outcome class 
2-4. In 3 patients vagus nerve stimulator (VNS) was implanted after surgical failure. Death in most seizure-free and 
in half of non-seizure-free patients was not epilepsy-related, although not significantly (p=0,53). Causes of death in 
11 patients (34,4%) was directly related to epilepsy (death in seizures, incl. drowning in seizure, status epilepticus, 
injuries as consequence of seizures etc.). In 4 patients (12%) autopsies were performed and in additional 6 cases 
(18%) coroner’s inquest reports were available. 
Conclusion: Postoperative persistent seizures are associated with higher mortality. Even in seizure-free patients the 
risk of SUDEP remains. Collaborative effort is needed to promote awareness and education about epilepsy related 
mortality and to develop, evaluate and implement effective preventive measures. 
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374 
Pseudoresistance in idiopathic generalized epilepsies

J Gesche1,2, C Dyremose Cornwall1,2, L Delcomyn1, G Rubboli3,4, CP Beier1,2

1Odense University Hospital, Department of Neurology, Odense C, Denmark, 2University of Southern Denmark, 
Department of Clinical Research, Odense, Denmark, 3Danish Epilepsy Centre, Dianalund, Denmark, 4University of 
Copenhagen, Department of Clinical Medicine, Copenhagen, Denmark

Purpose: The aim of the study was to determine risk factors associated with pseudoresistance in a representative 
cohort of patients with idiopathic generalized epilepsy (IGE) and the impact of pseudoresistance on socioeconomic 
parameters. 
Methods: We performed a literature review on definitions of pseudoresistance in IGE. In an established cohort of 
IGE patients from Funen, current or previous pseudoresistant patients were retrospectively identified based on a 
comprehensive evaluation of the patients’ medical records and direct patient contact, if required. In addition, clinical 
characteristics, socioeconomic and demographic data were assessed. Personal interviews were used to determine 
the brief version of Barratts (BIS-8) impulsivity score. 
Results: The literature review provided the following definition of pseudoresistance:Seizures due to (I) lacking 
adherence to anti-seizure medication (ASM), (II) incompliance to general rules of conduct, (III) clinical suspicion of 
psychogenic non-epileptic seizures, (IV) inadequate choice of ASM/dosage, and (V) incorrect classification of epilepsy. 
Applying criteria I-III to a cohort of IGE patients (n=499), 73 patients (14.6%) were currently pseudoresistant and 
62 (12.4%) were previously pseudoresistant but currently seizure free. Current pseudoresistance was associated 
with younger age, drug/alcohol abuse, lower rate of full-time employment and higher BIS-8 scores. We found no 
associations of pseudoresistance with juvenile myoclonic epilepsy, psychiatric disease, specific seizure types or 
number of seizure types. Previously pseudoresistant patients have tried more ASM and were characterized by male 
preponderance, higher BIS-8 and higher rates of abuse. Surrogate markers for social outcome did not differ. 
Conclusion: In IGE, pseudoresistance is associated with young age, drug/alcohol abuse and higher scores for 
impulsivity. If transient, its impact on socioeconomic status remains limited but may be associated with a risk of 
overtreatment with ASM. 

389 
Use of machine learning for predicting levetiracetam treatment outcome in temporal lobe 
epilepsy

L Ricci1, P Croce2, P Pulitano3, M Boscarino1, F Zappasodi2, J Lanzone4, F Narducci1, O Mecarelli3, V Di Lazzaro1, M 
Tombini1, G Assenza1

1Università Campus Bio-Medico di Roma, Rome, Italy, 2Institute for Advanced Biomedical Technologies (ITAB), Chieti, 
Italy, 3‘Sapienza‘ University of Rome, Rome, Italy, 4University of Rome Tor Vergata, Rome, Italy

Purpose: To determine the predictive power for seizure-freedom of 19-channels EEG, measured both before and 
after three months the initiation of the use of Levetiracetam (LEV), in a population of newly diagnosed temporal lobe 
epilepsy (TLE) people using a machine-learning approach. 
Methods: Twenty-three individuals with TLE were examined. Clinical outcome was dichotomized into seizure-free 
(SF) and non-seizure-free (NSF) after two years of LEV. EEG effective power in different frequency bands was 
compared using baseline EEG (T0) and the EEG after three months of LEV therapy (T1) between SF and NSF 
patients. Partial Least Square (PLS) analysis was used to test and validate the prediction of the model for clinical 
outcome. 
Results: A total of 152 features were extracted from the EEG recordings. When considering only the features 
calculated at T1, a predictive power for seizure-freedom (AUC = 0.750) was obtained. When employing both T0 and 
T1 features, an AUC = 0.800 was obtained. 
Conclusions: This study provides a proof-of-concept pipeline for predicting the clinical response to anti-seizure 
medications in people with epilepsy. Future studies may benefit from the pipeline proposed in this study in order to 
develop a model that can match each patient to the most effective anti-seizure treatment.
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396 
Immunotherapy responses of patients with suspected autoimmune-associated epilepsy 
with negative neural antibody testing

N ALKhaldi1, A Budhram1, J Burneo1,2, M-L Jones1, A Suller-Marti1
1Schulich School of Medicine and Dentistry, Western University, Department of Clinical Neurological Sciences, 
London, Canada, 2Schulich School of Medicine and Dentistry, Western University, Department of Epidemiology, 
London, Canada

Purpose: In patients with refractory epilepsy with negative neural antibody testing, immunotherapy trials may still be 
pursued in case of a possible autoimmune-associated etiology. The value of immunotherapy trials in such patients 
remains unclear. For this reason, we reviewed the immunotherapy responses of these seronegative epilepsy patients 
at our center. 
Methods: Retrospective review of epilepsy patients admitted to the Western University Epilepsy Monitoring Unit 
between 2018 and 2021 who received immunotherapy trials. All had negative or clinically irrelevant results on neural 
antibody testing and received immunotherapy (methylprednisolone (IVMP) or immune globulin (IVIg) or plasma 
exchange (PLEX) or rituximab). We considered patients responders when their seizure reduction was ≥ 50%. 
Results: Fourteen patients were identified. Of them, 50% (n=7) were female, with a median age of 43.5 years (IQR= 
28.75-63.25). All were refractory to ≥ 2 anti-seizure medications. Median age of epilepsy onset was 39.5 years 
(IQR=23.75-60.25). Median time from epilepsy diagnosis until received immunotherapy was 15.5 months (IQR=12.75 
-21.75). Patients received either IVIG and IVMP (35.7%, n=5) or IVIG alone (28.5%, n=4) or IVIG, IVMP and PLEX 
(21.4%, n=3) or IVMP alone (7.1%, n=1) or IVIG,IVMP and rituximab (7.1%, n=1). Median follow-up duration was 
25 months (IQR=24-31.25). Although non-sustained early immunotherapy responses were common, sustained 
response to immunotherapy at last follow-up was only observed in 21.4% (n=3). Factors confounding determination 
of immunotherapy efficacy were present in all three of these cases (e.g: concurrent changes in ASM, lack of temporal 
relationship between immunotherapy administration and seizure reduction). 
Conclusion: Our findings suggest that immunotherapy trials in patients with suspected autoimmune-associated 
epilepsy but with negative neural antibody testing are largely unsuccessful. This data suggests an insufficient 
therapeutic effect after immunomodulatory treatment or, alternatively, non-immune-mediated mechanisms are causing 
this type of epilepsy. Critical evaluations of immunotherapy trials in patients with suspected autoimmune-associated 
epilepsy with negative neural antibody testing are needed. 

397 
Prevalence and risk factors of post stroke epilepsy in young population in Taiwan

PT Do1, L-Y Chen2, C-J Hu3, L-N Chien2

1Taipei Medical University, International Ph.D. Program Cell Therapy and Regeneration Medicine, Taipei, Taiwan, 
Province of China, 2Taipei Medical University, Health Data Analytics and Statistics Center, Office of Data Science, 
Tapei, Taiwan, Province of China, 3Shuang Ho Hospital, Taipei Medical University, Department of Neurology and 
Stroke Center, New Taipei City, Taiwan, Province of China

Purpose: The incidence of ischemic stroke has increased in the young population in the recent 20 years. Post-stroke 
epilepsy (PSE) is a common complication after stroke. However, there is a lack of population-based studies with 
sufficiently long follow-up on PSE occurrence in young adults. Accordingly, this study aimed to investigate the long-
term incidence and risk factors for the occurrence of PSE in these aged group. 
Method: The retrospective cohort study was conducted using Taiwan National Health Insurance Research Database 
(NHIRD) between 2002 and 2018. All patients aged 19–44 who were diagnosed with the International Classification of 
Disease, 9th revision Clinical Modification (ICD-9-CM) codes of ischemic stroke from 2002 to 2015 were enrolled with 
at least three years follow-up. Multivariable Cox regression models were performed to identify factors associated with 
PSE, including patients’ demographic data, stroke severity, etiologies/comorbidities, and behavioral risk factors. 
Results: 402 young adults (6.2%) with PSE were found in this study. Stroke severity was associated with PSE, 
including seizure at first stroke admission (adjusted hazard ratio [aHR], 57.58; 95% CI, 43.19–76.75), National 
Institutes of Health Stroke Scale (NIHSS) score ≥10 (aHR, 1.98; 95% CI, 1.50–2.61), length of stay ≥ 14 days (aHR, 
1.60; 95% CI, 1.27–2.03), recurrent stroke (aHR, 2.33; 95% CI, 1.87–2.91), and language disorders (aHR, 1.80; 95% 
CI, 1.23–2.65). Furthermore, stroke patients with drug abuse were 2.76 times more likely to develop PSE than those 
without (aHR, 2.76; 95% CI, 1.12–6.80). In contrast, using statin (aHR, 0.56; 95% CI, 0.41–0.74) is associated with a 
lower risk of PSE. 
Conclusion: Stroke severity and drug abuse are associated increased risk of PSE in young population. Reducing the 
severity of stroke, using statin and controlling behavioral risk factors might be able to decrease the risk of PSE. 
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408 
The EPilepsy outcome Set for Effectiveness Trials project (EPSET): developing a core 
outcome set for adults with epilepsy

JW Mitchell1, A Noble2, P Williamson2, T Marson1, The EPSET International Working Group
1University of Liverpool, Institute of Systems, Molecular and Integrative Biology, Liverpool, United Kingdom, 2University 
of Liverpool, Institute of Population Health, 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. In epilepsy, the choice of outcomes varies widely among existing studies, particularly in randomised controlled 
trials (RCT). This diminishes opportunities for informed decision making, contributes to research waste and is a barrier 
to integrating findings from multiple RCTs in systematic reviews and meta analyses. COS facilitate the undertaking 
of trials that are relevant to patients and health services and help standardise trial methodology so more meaningful 
results can be obtained. 
Method: Given that no COS for adults with epilepsy exists, we are developing an internationally derived COS 
specific to treatment trials for adults with epilepsy (www.epsetproject.org). We have undertaken a rapid review of 
the qualitative literature exploring experiences of people with epilepsy (PWE), to identify core concepts that map to 
potential measurable outcomes. We have also undertaken rapid review of outcomes already measured in phase 3 and 
phase 4 epilepsy specific RCTs to generate a long list of potential measurable outcomes to take to an international 
consensus process. International stakeholder groups involved include health care professionals, PWE, their 
representatives and researchers. Consensus is being ascertained by a two-round online modified Delphi survey and 
consensus meeting to ratify a final COS that is representative of all stakeholder views. 
Results: The results of the COS will be used to inform the recommendation of specific measurement instruments to 
measure each of the outcomes identified as core. 
Conclusion: Developing a COS for adults with epilepsy and deriving international consensus will ensure that 
meaningful outcomes are measured in future RCTs, ensure that the results of trials are relevant to the needs of 
PWE, reduce research waste and ensure that the results of trials assessing the same treatment can be combined in 
meaningful ways. 

438 
Risk assesment of sudden death in epilepsy, a litterature overview

C Serrand1, M-C Picot2

1Nîmes University Hospital, BESPIM, Nîmes, France, 2University of Montpellier, Clinical Research and Epidemiology 
Unit, INSERM, Centre Investigation Clinique 1411, CHU Montpellier, Montpellier, France

Purpose: The purpose was to explore the tools developed to assess risk of Sudden Death in epilepsy (SUDEP) to 
help physician make the best use of available tools to inform patient of the risk and adapt care accordingly. 
Method: A literature overview was performed to identify tools developed to assess risk of SUDEP in patient. Risk 
scores, Check list of risk factors and risk prediction model published were screened from MEDLINE. 
Results: The SUDEP-7 inventory was proposed in 2010 but without validation and with poor predicting abilities. 
Recently the SUDEP-3 inventory presented with better discrimination capabilities, measured by the area under the 
receiving operator curve (AUROC), than SUDEP-7 inventory (SUDEP-7: 0.66 (0.54-0.87); SUDEP-3: 0.75 (0.64-0.86). 
Three well known risk factors were included: GTC seizure frequency, seizure of any type during the past year and 
intellectual disability. Jha et al. also proposed a model for the prediction of SUDEP including 22 predictors with an 
AUROC of 0.71 (.68-.74), but its clinacal use seems unpractical. Another interesting tool has been developed in the 
UK by Shankar et al.: the safety checklist. Designed to optimise the care of patients with epilepsy. It lists potential or 
known risk factors in order to engage in discussion with the patient to mitigate risk when possible. 
Conclusion: Several tools have been developed in the past few years, and while heterogeneous they can help guide 
physician to improve information and care given to patient. Improvement of existing tools are to be expected, targeted 
at more specific population or including new identified risk factors like nocturnal seizures. 
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486 
Quantitative EEG analysis in thedifferential diagnosis of acute amnesic syndromes

BM Sancetta1, L Ricci2, G Assenza2, M Boscarino2, V Di Lazzaro2, F Narducci2, M Tombini2
1University Campus Bio-Medico, Unit of Neurology, Neurophysiology and Neurobiology, Rome, Italy, 2University 
Campus Bio-Medico of Rome, Rome, Italy

Purpose: Acute amnestic syndromes are transient and mostly reversible disorders of short-term episodic memory 
caused by different etiologies, such as a hypoxic insult of vascular nature (the so-called transient global amnesia or 
TGA) or a focal critical activity (the so-called transient epileptic amnesia or TEA). Due to the low sensitivity of standard 
EEG recording in inter-ictal anomalies identification after an ictal amnesic disorder, the differential diagnosis between 
these two distinct clinical entities can be challenging. The present study aims to determine whether quantitative EEG 
analysis could aid clinicians in the differential diagnosis ofacute amnestic syndromes. 
Method: We collected 19 channel EEGs recordings from 19 patients with TEA and 21 patients affected by TGA. We 
computed Power Spectrum Density (PSD) measures for all 19 channels (Global PSD) and specifically for temporal 
electrodes T3 and T4 (Regional PSD). We also compared PSD of patients with TEA and TGA for each frequency 
band, both for global and regional spectrum.Finally, ROC curves models were built to test whether quantitative EEG 
parameters could aid in the distinction between TEA and TGA. 
Results: Quantitative EEG analysis revealed asignificantincrease of PSD in Theta power in patients with TGA when 
compared with TEA,both in Global and Regional PSD(p<0.05).ROC curve analysis of theta relative power revealed 
an AUC of 0.7494 (95% CI: 0.5865-0.8872) and 0.7018 (95% CI: 0.5263-0.8596) for Global PSD and Regional PSD, 
respectively. 
Conclusion: Receiver operating characteristic (ROC) curves of theta spectral power demonstrated that the EEG 
power spectrum can provide a useful tool to differentiate patients with TEA from those with TGA. If implemented, 
quantitative EEG analysis could become a promising tool to help clinicians in the differential diagnosis of acute 
amnestic syndromesin the emergency setting. 

491 
Neuropsychological and Electroencephalographic effects of adjunctive Cenobamate 
treatment: data from an ongoing prospective observational study

C Vico1, F Narducci1, L Ricci1, M Boscarino1, B Sancetta1, J Lanzone2,3, M Tombini1, V Di Lazzaro1, G Assenza1

1Campus Bio-Medico University of Rome, Unit of Neurology, Neurophysiology, Neurobiology, Rome, Italy, 2Ferb 
Onlus Hospital, Rehabilitation Unit, Trescore Balneario (BG), Italy, 3University of Tor Vergata, Department of Systems 
Medicine, Neuroscience, Rome, Italy

Purpose: Drug resistant epilepsy (DRE) is a condition interesting almost a third of people with epilepsy (PwE) with 
important implications in terms of morbidity and mortality. Cenobamate (CNB) is a novel oral antiseizure medication 
(ASM) approved in Europe as adjunctive treatment of focal-onset seizures with or without secondary generalisation in 
adult people with DRE. 
The goal of this ongoing prospective observational study is to evaluate clinical and neurophysiological response in 
people who introduce CNB through medical examination, neuropsychological assessment, and quantitative EEG 
(qEEG) analysis. 
Method: We enroll adult people with DRE with focal onset seizures. Before introduction of CNB (T0) and after three 
(T1) and six months (T2), in the context of a medical examination, we record seizures frequency, the presence of 
adverse events (AEs) and therapeutic changes. At the same time the following clinical scales are administered: 
EpiTrack, Quality of life in epilepsy (QOLIE-31), Beck Depression Inventory – II (BDI-II), Generalized Anxiety Disorder 
7-item (GAD-7), Pittsburgh Sleep Quality Index (PSQI) and 14-item Resilience Scale (RS-14). A nineteen channel-
EEG recording is acquired at T0, T1 and T2 to perform a further qEEG analysis of power spectral density (PSD) and 
global EEG connectivity. 
Results: On the 20th of January 2022 we have enrolled ten people with DRE with focal onset seizures, three women 
and seven men, with age ranging from 25 to 58 years (median age of 50,5), in therapy with at least 2 ASMs (mean of 
3 ASMs). Nine of them are also in therapy with vagal nerve stimulation (VNS). 
To date only one of them has reached the three months follow-up. 
Conclusion: We will discuss the results of this study by highlighting the impact of adjunctive CNB treatment on 
cognitive functions, emotional aspects, and any possible modifications in term of EEG activity and connectivity related 
to the introduction of CNB. 
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494 
Risk factors for epilepsy after aneurismal subarachnoid hemorrhage

D Campos-Fernández1, M Quintana1, L Abraira1, A Gifreu1, E Fonseca1, M Toledo1, E Santamarina1

1Vall d’Hebron University Hospital, Epilepsy Unit, Neurology Department, Barcelona, Spain

Purpose: Subarachnoid hemorrhage (SAH) is a severe illness that comprises only 3-5% of all strokes but leads to 
>27% of stroke-related life years lost before age 65. In this context, epileptic seizures have been associated with a 
negative effect over functional and vital prognosis, as well as cognitive decline. Early identification of those patients 
prone to seizures might enable us to develop preventive or second prophylaxis strategies. 
Our aim is to describe the factors associated with greater risk of epilepsy development after the occurrence of an 
acute aneurysmal SAH (aSAH). 
Methods: This is a retrospective, observational study of adult patients with aSAH admitted to our center between 
February 2017 and December 2020. We collected demographics, clinical onset features, common scores (Fisher, 
WFNS…), radiological variables, acute symptomatic (<7 days after onset) and remote (>7 days) unprovoked seizures 
(i.e., epilepsy). Using multiple Cox regression analysis, we identified factors independently associated with epilepsy 
development. 
Results: We included 179 patients with aSAH (mean age 60 (+/-14), 64% female). Twenty-four percent presented 
acute symptomatic seizures and 29% died during admission. Patients with previous epilepsy (3) and/or loss to follow-
up due to death (52) or transfer (3) were excluded for the subsequent analysis of epilepsy. Of the remaining 121 
subjects (median follow-up 1062 days), fifteen patients developed epilepsy (12.4%) with a median latency of 249 days 
(106-444). Independent risk factors were acute symptomatic seizures (HR 4.2[1.4-12.8], p=0.012), middle cerebral 
artery aneurisms (HR 5.8[1.8-18.5], p=0.003), a “red” Vasograde score (HR 9.5[2.8-32.9], p<0.001) and history of 
epilepsy predisposing factors (e.g., febrile seizures, head trauma) (HR 11.8[2.8-50.2], p=0.001). 
Conclusion: Both patient and SAH-related factors seem to be involved in greater risk of epilepsy. Prognostic 
multivariable scores including those features may provide additional information for future preventive treatment 
guidelines and may increase knowledge about epileptogenesis in SAH-related epilepsy. 

505 
Drug-resistant temporal lobe epilepsy: analysis of morphological results in operated adult 
patients

S Kravtsova1, G Odintsova1, V Nezdorovina1, A Gerasimov1, K Abramov1, V Ushanov1, T Sokolova1, D Sitovskaia1, Y 
Zabrodskaya1

1Almazov National Medical Research Centre, Polenov Neurosurgical Institute, Saint Petersburg, Russian Federation

Purpose: The purpose of this study is to clarify the morphological features of tissues removed during surgery in 
patients with drug-resistant temporal lobe epilepsy. 
Methods: We studied biopsy specimens from 73 operated patients with focal temporal lobe drug-resistant epilepsy. 
In all cases, standard histological studies of tissue removed during surgery and Immunohistochemistry (IHC) were 
performed. In some cases, electron microscopy was also used. 
Results: A total of 73 patients aged 19 to 52 years with structural drug-resistant temporal lobe epilepsy were 
examined and operated on. Focal cortical dysplasia (FCD) detected in 18 patients. In 6 cases, mesial temporal 
sclerosis (MTS) occurred. 
Changes in neuroglia in epileptic foci deserve special attention. Using Immunohistochemistry (IHC) and electron 
microscopy, we detected a large number of neurons in the cerebral cortex with signs of apoptosis at different stages 
of this process. Apoptotic changes in glial cells were observed predominantly in oligodendrocytes in both the cortex 
and the white matter of the brain. During the study of astrocytic glia changes we made clinical and morphological 
correlations. We found that patients with a severe course of the disease (and sometimes with a history of status 
epilepticus) had a very mild astrocytic reaction with foci of demyelination in the cortex and subcortical. In contrast, 
in patients with a milder course of epilepsy without a history of status epilepticus, astrocytic-glial reactions were very 
pronounced. 
Conclusion: According to our studies, astrocytic gliosis in epileptic foci in structural drug-resistant focal temporal lobe 
epilepsy is not pathological, but an adaptive (protective) reaction. 
In general, changes in the neuroglia in the epileptic focus in drug-resistant epilepsy have significant manifestations, 
which has an impact on the progression of the disease. 
Disclosure. 
The project was performed under the state task #121031000359-3 of Almazov National Medical Research Centre, 
Saint Petersburg, Russian Federation. 
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517 
Seizure prediction after a first unprovoked epileptic seizure: current status of the Swiss 
First Study

B Jin1,2, M Gschwind3, S Rüegg4, K Schindler1, D Flügel5, C Prosperetti6, M Häberlin7, P van Mierlo8, M Reyes9, M 
Seeck10, R Wiest2

1Inselspital, University of Berne, Neurology, Bern, Switzerland, 2Inselspital, University of Berne, Department of 
Neuroradiology, Bern, Switzerland, 3Kanstonsspital Aarau, Aarau, Switzerland, 4Universitätsspital Basel, Basel, 
Switzerland, 5Kanstonsspital St.Gallen, St.Gallen, Switzerland, 6Neurocentro della Svizzera Italaliana, Lugano, 
Switzerland, 7Universitätsspital Zürich, Zürich, Switzerland, 8Ghent University, Ghent, Belgium, 9ARTORG Center 
for Biomedical Engineering, University of Berne, Bern, Switzerland, 10Hopital Universitaire de Geneve, Geneve, 
Switzerland

If patients present with a first unprovoked epileptic seizure, uncertainty is a frequent companion for the patient and the 
caregiver. Diagnosing an epileptic seizure is challenging, since epileptiform discharges, the best objective biomarker 
are rarely detectable. Estimating seizure recurrence, and therefore diagnosing epilepsy, is even more sophisticated. 
The risk for seizure recurrence can be estimated, but not precisely calculated with the present diagnostics. Therefore, 
after a first seizure it often cannot be distinguished if anti-seizure medication is inevitable or not necessary. 
In the ongoing Swiss First study, we prospectively analyze patients with a suspected first unprovoked epileptic seizure, 
review their MRI and EEG data, and observe them over a period of two years. We screen for potentially epileptogenic 
lesions within the MRIs. We additionally apply automatic brain morphometry and a novel MRI-sequence to detect 
electric high-frequency oscillations. EEGs are analyzed regarding functional connectivity and microstate-architecture. 
After the observational period, multimodal data from the work packages are employed to set up a deep-learning 
algorithm to predict the individual risk of seizure recurrence based on clinical and quantitative features. 
The aim of this study is to prospectively investigate clinical, EEG- and neuroimaging based feature sets associated 
with an epileptic seizure and to identify patients at risk for manifestation of epilepsy. Currently, approx. 400 patients 
have been included in the Swiss First study, and the study is open until the end of December 2022. Diagnosis posed 
at the emergency department was upheld in only 73%, showing us the large potential in diagnostics. Also, 41 patients 
had subsequent seizures, that could have potentially prevented by establishing antiseizure medication. We will 
present the preliminary outcomes of these patients and show, in what setting our diagnostic tools can be applied in 
clinical environment. 

523 
Increased prevalence of minor physical anomalies in patients with epilepsy - results with 
the Méhes Scale

D Tényi1, T Tényi2, G Csábi3, B Bóné1, J Janszky1

1University of Pécs, Department of Neurology, Pécs, Hungary, 2University of Pécs, Department of Psychiatry and 
Psychotherapy, Pécs, Hungary, 3University of Pécs, Department of Pediatrics, Pécs, Hungary

Purpose: The aim was to investigate the rate and topological profile of minor physical anomalies (MPAs) in adult 
patients with epilepsy with the use of the Méhes Scale, a comprehensive modern scale of dysmorphology. 
Methods: Consecutive epilepsy patients admitted for outpatient evaluation were included. Patients with comorbidities 
of neurodevelopmental origin (such as autism, severe intellectual disability, attention deficit hyperactivity disorder, 
schizophrenia, tic disorder, Tourette syndrome, bipolar disorder, specific learning disorder and specific language 
impairment) were excluded. All participants underwent physical examination with the use of the Méhes Scale for 
evaluation of MPAs, including 57 minor signs. The frequency and topological profile of MPAs were correlated to clinical 
patient data. 
Results: 235 patients were included, according to the following subgroups: acquired epilepsy (non-genetic, non-
developmental etiology) [N=63], temporal lobe epilepsy with hippocampal sclerosis (TLE with HS) [N=27], epilepsy 
with cortical dysgenesis etiology [N=29], cryptogenic epilepsy [N=69] and idiopathic generalized epilepsy (IGE) 
[N=47]. As controls, 30 healthy adults were recruited. The frequency of MPAs were significantly affected by the type 
of epilepsy [H(6)=90.17; p<0.001]. Pairwise comparisons showed that all patient groups except for acquired epilepsy 
were associated with increased frequency of MPAs (p<0.001 in all cases). Furrowed tongue and high arched palate 
were more common compared to controls in all epilepsy subgroup except for TLE (p<0.001 or p=0.001 in all cases). 
A positive association was detected between the occurrence of MPAs and antiepileptic drug therapy resistance 
[Exp(B)=4.19; CI 95% 1.37 – 12.80; p=0.012]. 
Conclusion: MPAs are more common in patients with epilepsy, which corroborates the emerging concept of epilepsy 
as a neurodevelopmental disorder. Assessment of these signs may contribute to the clarification of the underlying 
etiology. Moreover, as increased frequency of MPAs may indicate pharmacoresistance, the identification of patients 
with high number of MPAs could allow evaluation for non-pharmacological treatment in time. 
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531 
Outcome in bilateral temporal lobe epilepsyafter treatment with vagus nerve stimulation

A Suller Marti1
1Western University, Department of Clinical Neurological Sciences, London, Canada

Introduction and purpose: The most common type of therapy-resistant epilepsy is temporal lobe epilepsy (TLE). 
Unilateral TLE usually has a favourable prognosis with resective surgery. However, surgery is usually not considered 
in cases of bilateral temporal lobe epilepsy (bi-TLE) which occurs in 10–20% of patients with TLE. Vagus nerve 
stimulation (VNS) is approved as a palliative therapeutic option. The outcome of treating bi-TLE with VNS is unknown. 
Our study evaluates the effect of VNS on the reduction of seizure frequency in therapy-resistant epilepsy patients with 
bi-TLE. 
Method: This retrospective study included all patients with bi-TLE who underwent VNS implantation at Western 
University Hospital from 1997 to 2019. The main outcome was reduction in seizure frequency. 
Result: Our study included 17 patients (11 women). The mean seizure onset age was 19.4 years (SD=12.99). Bi-TLE 
was confirmed by scalp EEG in 8 cases (47%) and invasive recording in 9 (52.9%). The mean follow-up was 48.11 
months (SD=59.49). The mean seizure frequency per month before VNS was 8.75/m, and after VNS stimulation 
was 2.64/m. Compared to the baseline, 11 individuals (64.7%) achieved at least 60% reduction in seizure frequency. 
None of our patients became seizure-free. Six patients (35.3%) experienced either no or minimal reduction in seizure 
frequency. The responder rate was 87.5% in those who underwent scalp EEG only and 55.5% in those who underwent 
invasive EEG. Side effects were reported in 10 patients (58.8%). Side effects included mild coughing and hoarseness. 
In one case, post-surgical wound infection was documented and managed with a brief course of antibiotics. 
Conclusions: In therapy-resistant BI-TLE therapeutic choices are restricted. VNS was shown to be safe and 
beneficial as an additional treatment in this group of patients. 

543 
Can disruption of basal ganglia-thalamocortical circuit in Wilson disease be associated 
with Juvenile myoclonic epilepsy phenotype?

J Rossi1,2, F Cavallieri1,2, G Giovannini3,2,4, F Benuzzi3, D Ballotta3, AE Vaudano3,4, F Ferrara5, S Contardi6, A 
Pietrangelo7,5, E Corradini7,5, F Lui3, S Meletti3,4

1Azienda USL-IRCCS of Reggio Emilia, Neuromotor & Rehabilitation Department, Neurology Unit, Reggio Emilia, Italy, 
2University of Modena and Reggio Emilia, Clinical and Experimental Medicine PhD Program, Modena, Italy, 3University 
of Modena and Reggio Emilia, Department of Biomedical, Metabolic, and Neural Sciences, Modena, Italy, 4Unit of 
Neurology, OCB, Azienda Ospedaliero Universitaria di Modena, Modena, Italy, 5Internal Medicine Unit and Centre for 
Hemochromatosis and Metabolic Liver Diseases, Policlinico, Azienda Ospedaliero Universitaria di Modena, Modena, 
Italy, 6IRCCS Istituto di Scienze Neurologiche di Bologna, Ospedale Maggiore, Bologna, Italy, 7University of Modena 
and Reggio Emilia, Department of Medical and Surgical Sciences, Modena, Italy

Purpose: Here we describe multimodal MRI analysis in a patient with Wilson disease and a seizure disorder 
characterized by an electroclinical picture resembling Juvenile Myoclonic Epilepsy, whose brain structural MRI showed 
deposition of ferromagnetic materials in the basal ganglia, with marked hypointensities in T2-weighted images of 
globus pallidus internus bilaterally. 
Method: A multimodal MRI study using voxel-based morphometry (VBM) and fMRI resting state analysis was 
performed, to investigate structural and functional cortico-subcortical connectivity of the patient. A group of 30 healthy 
women (mean age 35.4+ 10 years) with no history of neurological or psychiatric diseases were recruited as controls. 
Results: Resting-state fMRI study revealed increased functional connectivity in patient with respect to healthy 
controls: 1) between the primary motor cortex and several cortical regions, including the secondary somatosensory 
cortex, 2) between the globus pallidus and the thalamo-frontal network. These functional changes were not paralleled 
by modifications of cortical and subcortical volumes in the VBM analysis. 
Conclusion: Our findings suggest that globus pallidus alterations due to metal accumulation can lead to a reduction 
of the normal globus pallidus inhibitory tone on the thalamo-(motor)-cortical pathway. This in turn can result in 
hyperconnectivity in the motor cortex circuitry, leading to myoclonus and tonic-clonic seizures. We suppose that, in this 
patient, Wilson disease generated a ‘lesion model’ of myoclonic epilepsy. 
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564 
Long-term safety and tolerability of eslicarbazepine acetate in an Asian adult population 
with focal seizures: results from a randomized, double blind, placebo-controlled study with 
two open label parts

F Ikedo1, GC Fernández1, MM Fonseca1, A Pereira1, J Moreira1, T Grinnell2, H Gama1

1BIAL- Portela & Ca, S.A., Maia, Portugal, 2Sunovion Pharmaceuticals Inc. Marlborough, Massachusetts, United 
States

Purpose: Evaluate the long-term safety/tolerability of adjunctive eslicarbazepine acetate (ESL) treatment in Asian 
adult patients with refractory focal seizures. 
Methods: Study BIA-2093-304 was a randomized, double-blind (DB), placebo-controlled trial of 14 weeks (Part I) 
with two subsequent long-term open-label (OLE) periods: Part II (1 year); Part III (at least 2 years). Safety/tolerability 
were assessed during the DB and OLE periods and included the evaluation of treatment-emergent adverse events 
(TEAEs). 
Results: Part I safety population was composed by 650 patients; 125 (19.2%) were Asian (45 placebo; 41 ESL 
800mg; 39ESL 1200mg). Safety population of Parts II and III contained respectively 92 (73.6%) and 23 (18.4%) Asian 
patients. 
TEAEs were reported by 64% (n=80), 71.7% (n=66) and 87% (n=20) of the Asian patients during Part I, Part II and 
Part III; while related TEAEs were reported by 46.4% (n=58), 45.7% (n=42) and 17.4% (n=4) of these patients in each 
part, respectively. Most frequent related TEAEs were: dizziness (4.4% placebo vs. 22.5% ESL arms), somnolence 
(2.2% placebo vs. 15% ESL arms) and headache (2.2% placebo vs. 7.5% ESL arms) in Part I, dizziness (18.5%), 
somnolence (12%) and headache(4.4%) in Part II, and diplopia(4.3%), dizziness (4.3%) and insomnia (4.3%) in Part 
III. Serious related TEAEs were: leukocytoclastic vasculitis (n=1) in Part I, somnolence (n=1) in Part II and one patient 
presented two serious TEAEs (dizziness and vomiting) in Part III. These serious TEAEs led to discontinuation of the 
patients in Part I and II, but not in Part III. 
Additionally, most TEAEs were of mild or moderate intensity. No TEAEs led to death of patients. 
Conclusion: Long-term safety/tolerability with adjunctive ESL treatment in an Asian adult population with refractory 
focal seizures was consistent with the known safety profile of ESL for other ethnicities, with no new or unexpected 
safety finding emerging in this setting. 

578 
A mobile and wearable app to forecast seizure risk: a real-word validation and usability 
study

R Stirling1, D Payne2, W Xiong3, D Eden2, W Hart2, D Grayden1, W D‘Souza4, T Kameneva3, M Cook1,4, B Brinkmann5, 
D Freestone2, E Nurse2,4, P Karoly1, the ‚My Seizure Gauge‘ Study Group
1The University of Melbourne, Melbourne, Australia, 2Seer Medical, Melbourne, Australia, 3Swinburne University, 
Melbourne, Australia, 4St Vincent‘s Hospital, Melbourne, Australia, 5Mayo Clinics, Rochester, United States

Purpose: The unpredictability of seizures is debilitating for people with epilepsy. Accurate seizure forecasters could 
improve quality of life, but must be practical for long-term. We developed a wearable and mobile app to forecast 
seizure risk using cycles of seizure likelihood. 
Method: The forecasting pipeline was deployed on a cloud platform capable of updating seizure risk in a scalable, 
real-world mobile application. To validate feasibility, forecasts were run ‘under-the-hood’ for a cohort of users (without 
displaying seizure risk) 
A subset of users with sufficient data were selected to validate performance of two implementations of risk forecasts: 
a diary-based forecast, using self-reported seizure times, and a diary+wearable forecast which included signals 
from a smartwatch. The diary-based forecaster used self-reported seizure times to detect multiday cycles. The 
diary+wearable forecaster augmented these seizure cycles with cycles of heart rate. Individuals’ seizure cycles 
were converted to a continuous likelihood score likelihood (between 0 and 1) and seizure risk (low, medium, high). 
Forecasts were initially trained on 10 seizures, then iteratively tested and updated with subsequent reported events. 
Results: Seizure risk forecasts were run continuously for 460 app users over a 6-month period. Forecasts were 
updated weekly and after each seizure, taking between 1-10s per user. 
The diary-based forecaster was assessed for 45 participants (mean test seizures: 128.2). Mean AUC was 0.675 [IQR: 
0.64-0.721] with an average sensitivity of 47.5% and average specificity of 76.4%. 
The diary+wearable risk forecaster was assessed for 13 participants (mean test seizures: 94.6). Mean AUC was 0.714 
[IQR: 0.62-0.83] with an average sensitivity of 56.0% and average specificity of 77%. 
Conclusion: This study represents the first prospective deployment of non-invasive seizure forecasts in a mobile 
application. The app is scalable for clinical use, with reasonable forecast accuracy. Future work will initiate a 
prospective clinical trial for a seizure risk app. 
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586
Vagus nerve stimulation (VNS) in genetic epilepsies: approach in highly specialized centers 
around the world

N Specchio1, J Ferreira2, M Tzadok3, G Ming Luan4, B Mostacci5, Y Ali Alsaid6, M Dibue‘7,8, WV Grunderbeek7, G 
Giannicola7, L Lee7, P Tinuper5

1Bambino Gesu‘ Children‘s Hospital, IRCCS, Neuroscience, Rome, Italy, 2Paediatric Epilepsy and Neurology 
Specialists, Tampa, United States, 3Sheba Medical Center, Tel Aviv, Israel, 4Sanbo Brain Hospital, Beijing, China, 
5Istituto delle Scienze Neurologiche di Bologna, Bologna, Italy, 6King Faisal Specialist Hospital & Research Center, 
Jeddah, Saudi Arabia, 7LivaNova PLC, London, United Kingdom, 8Friedrich Schiller University, Jena, Germany

Purpose: Seizures represent a core symptom of genetic epilepsies that can impact cognitive function. This impact is 
exacerbated by interictal epileptiform activity and the neurobiological process behind the epilepsy. This is referred to 
as developmental and epileptic encephalopathy (DEE), which is often related to gene variants and mostly childhood-
onset.
Vagus Nerve Stimulation (VNS) has shown positive effects for the treatment of some well-known genetic DEE such as 
Dravet Syndrome and Lennox Gastaut Syndrome.
Aim of this analysis is to describe for the first-time patients with genetic epilepsies treated with VNS Therapy to offer 
greater insight into the status quo of genetic testing in drug-resistant epilepsy and into the genetic basis of patients 
treated with VNS Therapy around the world.
Methods: We collected and analyzed clinical data of patients with genetic or suspected genetic epilepsies enrolled 
in the Comprehensive Outcomes Registry in Subjects with Epilepsy Treated with Vagus Nerve Stimulation Therapy 
(CORE-VNS, NCT 03529045). CORE-VNS is a prospective registry collecting data from patients with drug-resistant 
epilepsies treated with VNS.
Results: A total of 828 patients consented to participate in this study between May-2018 and June-2021 in 61 centers 
in 15 countries. 253 (30.6%) patients underwent genetic testing and within this group, 115 (45.5%) were carrying a 
genetic variant likely correlated with the epilepsy phenotype (genetic epilepsy group). 14 (5.5%) carried a genetic 
variant of uncertain significance. Mutations of SCN1A and TSC2 genes were the most frequent (n=15). In the genetic 
epilepsy group, epilepsy diagnosis was made before age 4 in 73.9% of patients and the most frequently reported 
epilepsy syndromes were Tuberous Sclerosis (14.8%), Dravet Syndrome (10.4%), Lennox Gastaut Syndrome (9.6%) 
and Infantile Spasms/West Syndrome (7.0%).
Conclusions: This analysis shows that VNS Therapy is used to treat patients with genetic epilepsies worldwide and 
considered in the early phase of disease evolution. 

653 
Interictal autonomic dysfunction is not associated with the frequency of focal-to-bilateral 
tonic-clonic seizures

D Zhuravlev1, M Lebedeva1,2, F Rider1, A Lebedeva1,3, A Guekht1,3

1Moscow Research and Clinical Center for Neuropsychiatry, Moscow, Russian Federation, 2Institute of General 
Pathology and Pathophysiology, Moscow, Russian Federation, 3Pirogov Russian National Research Medical 
University, Moscow, Russian Federation

Purpose: Interictal autonomic dysfunction might contribute to sudden unexpected death in epilepsy patients. The risk 
of sudden death is increasing with the frequency of bilateral tonic-clonic seizures (BTCS) (Harden et al. Neurology 
2017;88(17):1674-1680). We aimed to evaluate the correlation between autonomic cardiovascular regulation and 
frequency of BTCS in patients with focal epilepsy. 
Method: In 40 patients with BTCS and documented focal epileptiform electroencephalographic activity (mean 
age 34.7±9.0 years, 16 males, median frequency of BTCS 4 seizures/year with interquartile range 1–12 seizures/
year) and 33 healthy controls (mean age 31.8±7.0 years, 13 males), we recorded RR-intervals (RRI), beat-to-beat 
systolic blood pressure (BPsys), and respiratory frequency during 5 minutes at supine rest, during 75 seconds of 
metronomic breathing, and upon active standing. We calculated RRI-standard-deviation (RRI-SD), RRI-coefficient-of-
variation (RRI-CV), total-RRI-powers (RRI-TP) reflecting total cardiac autonomic modulation, low-frequency-powers 
of RRI-modulation (RRI-LF) and of BPsys-modulation (BPsys-LF) reflecting sympathetic modulation, root-mean-
square-of-successive-RRI-differences (RMSSD), high-frequency-powers of RRI-modulation (RRI-HF) and RRI-
expiration:inspiration-ratio (E:I-ratio) reflecting parasympathetic modulation, supine and standing baroreflex sensitivity 
(BRS), and RRI-30:15-ratio reflecting baroreflex response to active standing. We compared autonomic parameters 
between patients and controls (Mann-Whitney-U-test; significance: p<0.05) and assessed correlation between 
autonomic parameters and frequency of BTCS (Spearman rank correlation; significance: p<0.05). 
Results: Compared to controls, patients had all the above parameters significantly decreased. The most prominent 
decrease with p<0.001 was observed in RRI-SD, RRI-CV, RMSSD, RRI-HF, RRI-LF, RRI-TP. Frequency of BTCS did 
not correlate with any autonomic parameter. 
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Conclusion: Patients with focal epilepsy had impaired interictal autonomic cardiovascular regulation. However, 
the frequency of focal-to-bilateral tonic-clonic seizures did not correlate with the severity of interictal autonomic 
dysfunction. 
Acknowledgement: We are grateful to Professor Max Hilz (Erlangen, Germany) for the invaluable support regarding 
this work. 

659 
Are ultra long-term EEG devices suitable for the job to be done?

J Duun-Henriksen1, TW Kjaer2,3

1UNEEG medical, Epilepsy Science, Alleroed, Denmark, 2Zealand University Hospital, Department of Neurology, 
Roskilde, Denmark, 3University of Copenhagen, Department of Clinical Medicine, Copenhagen, Denmark

Purpose: To investigate whether the current version of the novel subcutaneous ultra long-term EEG device is useful 
for epileptologists and what needs to be improved. 
Method: Five epileptologists met at a roundtable meeting to assess the novel subcutaneous ultra long-term EEG 
devices and to discuss what patients they are suitable for. Findings from the meeting were recently published 
(Pathmanathan et al., Front Neurol, 2022, Epub). After the meeting each epileptologists answered a questionnaire on 
their personal preferences regarding whether they would use it in clinical practice and what needed to be improved. 
Results: All participants found the device useful in their clinic. The primary use-case would be to assess response to 
treatment by more accurately than a diary provide a number for seizures occurred. This would especially be relevant 
in cases where the patient is drug resistant and there is a suspicion of unrealized seizures. On top of that, objective 
understanding of circadian and multiday periodicities can be used to guide epilepsy management. 
For the next generation of devices, there was a wish among all participants for bilateral recordings which would 
convert the technology from a monitoring tool to a localization and diagnostic tool. Furthermore, the participants 
thought sleep, interictal epileptiform discharge, and heart rate change analysis would add to the value offer of the 
subcutaneous ultra long-term EEG devices. 
Conclusion: The job to be done for the subcutaneous ultra long-term EEG device available on the European market 
today is to objectively and more accurately than seizure diaries to assess how many seizures a person with epilepsy 
has. This is answered adequately with the current version of the device. 
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660 
Comparing communication in face-to-face and telephone epilepsy consultations

M Reuber1, JW Ford1

1University of Sheffield, Academic Neurology Unit, Sheffield, United Kingdom

Purpose: Covid-19 has enforced a widespread shift from face-to-face to telephone epilepsy consultations. Earlier 
research has explored patients’ and clinicians’ views of teleneurology, but there has been no research directly 
examining the impact of remote consultations on neurologist patient communication. The purpose of this research is to 
understand the similarities and differences between these two types of epilepsy consultation by comparing recordings 
and transcripts of conversations. 
Methods: Conversation analysis of recorded telephone (n=36) and face-to-face (n=61) epilepsy consultations. 
Telephone consultations captured in Sheffield, UK, in 2021 featuring 6 clinicians were compared with face-to-face 
recordings recorded in Sheffield and Glasgow in 2012. 
Results: There were no significant differences in either the duration or total number of words spoken in face-to-face 
and telephone consultations. Patients did, however, ask significantly fewer questions in telephone consultations (p < 
0.001) and questions asked over the telephone were qualitatively more likely to be about practical matters and less 
likely to prompt topic shifts in the conversation, suggesting lower levels of patient engagement and participation. In 
addition, there was qualitative evidence that telephone consultations involving companions were more difficult to 
conduct than face-to-face interactions including third parties. 
Conclusion: Although face-to-face and telephone epilepsy consultations are similar in their overall structure, the 
telephone does seem to impede certain aspects of neurologist-patient interaction. Neurologists can take steps to 
address this by directly eliciting patients’ questions and facilitating companion participation. 
Funding: This research was supported by Epilepsy Research UK and Epilepsy Action. 

665 
Asymmetric sleep in patients with focal epilepsy

L Sheybani1, P Mégevand1,2, N Roehri1, P van Mierlo3, M Seeck1, S Vulliémoz1

1University Hospital of Geneva, EEG and Epileptology Unit, Geneva, Switzerland, 2University of Geneva, Human 
Neuron Lab, Faculty of Medicine, Geneva, Switzerland, 3Ghent University, Medical Image and Signal Processing 
(MEDISIP), Department of Electronics and Information Systems (ELIS), Ghent, Belgium

Purpose: Sleep is a focal phenomenon and sleep biomarkers engage delimited brain regions. While this has been 
extensively studied in physiological paradigms, the local disruption of sleep by pathological processes is yet to be fully 
unveiled. Here, we investigated whether epilepsy, which is itself modulated by sleep, can in turn be associated with a 
perturbed expression of sleep biomarkers. 
Method: From our presurgical evaluation EEG database, we retrospectivity includedseventy-four patients (32 
females) with a lateralized epileptic focus (36 left-sided). We compared, between patients with left vs right focal 
epilepsy, the inter-hemispheric asymmetry of sleep slow oscillations power (0.5-4 Hz); spindles density (occurrence 
per min), amplitude, duration and locking to slow oscillations (estimated through the intertrial coherence); and sleep 
slow waves density, amplitude, duration and slope. We used a Fine Tree classifier to test if the asymmetry of the sleep 
biomarkers features can predict left vs right focal epilepsy. 
Results: Only right focal epilepsy showed an asymmetry of slow oscillations power in favour of the epileptic 
hemisphere (p=0.0152). Furthermore, we identified significant inter-hemispheric asymmetries for spindle density 
(higher in the non-epileptic hemisphere, p<0.0001), amplitude (higher in the epileptic hemisphere, p=0.0128) and 
duration (longer in the non-epileptic hemisphere, p=0.0151) as well as for slow wave amplitude (higher in the epileptic 
hemisphere, p=0.0142) and slope (steeper in the epileptic hemisphere, p=0.0099). The classifier was able to cluster 
left vs right focal epilepsy with a 76% accuracy, which was significantly above chance level (p<0.0001, Fisher’s exact 
test). We provide a composite index, the Epileptic Lateralization Index (ELI), that predicts the lateralization of epilepsy. 
Conclusion: We provide a comprehensive profiling of the main sleep electrophysiological biomarkers. Our results 
suggest that patients with focal epilepsy show significant differences in the expression of the main sleep biomarkers, 
which can be used to predict epileptic lateralization. 
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689 
Psychogenic non-epileptic seizures (PNES) in the COVID-19 pandemic era: a systematic 
review with individual patient data analysis

B Nucera1, F Dono2,3, G Evangelista2, S Consoli2, F Pasini4, M Russo2,3, G Battaglia5, F Rinaldi1, C Vollono6, F Brigo1, 
M Onofrj2, SL Sensi2,3, V Frazzini7, F Anzellotti2
1Hospital of Merano (SABES-ASDAA), Merano, Italy, Department of Neurology, Merano, Italy, 2University “G. 
D’Annunzio” of Chieti-Pescara, Department of Neuroscience, Imaging and Clinical Science, Chieti, Italy, 3Behavioral 
Neurology and Molecular Neurology Units, Center for Advanced Studies and Technology - CAST-, University G. 
d‘Annunzio of Chieti, Chieti, Italy, 4San Gerardo Hospital ASST Monza, Monza, Italy, Department of Neurology, Monza, 
Italy, 5IRCCS Policlinico San Donato, San Donato Milanese, Milan, Italy, Department of Neurology, Milano, Italy, 
6IRCCS Policlinico Universitario Agostino Gemelli Catholic University, Rome, Department of Geriatrics, Neurosciences 
& Orthopedics Unit of Neurophysiopathology and Sleep Medicine, Roma, Italy, 7AP-HP, Epilepsy Unit, Pitié-Salpêtrière 
Hospital, and Sorbonne University, Brain and Spine Institute (INSERM UMRS1127, CNRS UMR7225, Sorbonne 
Université), Pitié-Salpêtrière Hospital, Paris, France

Purpose: Psychogenic nonepileptic seizures (PNES) resemble epileptic seizures but are not due to an underlying 
epileptic activity; they often coexist alongside epilepsy. We described and summarized the clinical characteristics 
of patients with PNES as reported in the literature from the outbreak of the COVID-19 pandemic. We evaluated 
differences between patients with a diagnosis made immediately prior the pandemic (pPNES) and those who were 
newly diagnosed during it (nPNES). 
Methods: Systematic search with individual patient analysis of PNES cases published since the outbreak of the 
COVID-19 pandemic. MEDLINE (accessed through PubMed), EMBASE, and Google Scholar were searched from 
December 2019 to November 2021. Differences between pPNES and nPNES were analyzed using Chi-square or 
Fisher exact test. 
Results: Eleven articles were included, with a total of 133 patients (30 males), 106 pPNES (79.7%) and 27 (20.3%) 
nPNES. In the pPNES group, PNES frequency increased during the COVID-19 pandemic in 20/106 (15%) patients, 
whereas in 78/106 (58.7%) the frequency remained stable or decreased. No similar data was available for the nPNES 
group. Compared to the pPNES group, nPNES was associated with a higher risk of SARS-CoV-2 infection (1/106 
versus 3/27; p<0.0001) and epilepsy diagnosis (33/106 versus 16/27; p<0.0001), whereas psychiatric comorbidities 
were less frequent (76/106 versus 1/27; p<0.0001). 
Conclusions: During the pandemic, most patients with pPNES remained stable or improved, whereas nPNES were 
associated with a lower risk of psychiatric comorbidities. These findings might suggest that the COVID-19 pandemic 
does not negatively affect PNES, possibly due to lower social exposure, with reduced stress. Although probably and 
inevitably affected by reporting bias, these intriguing findings suggest that, at least in some patients, the COVID-19 
pandemic may not necessarily lead to a worsening in the frequency of PNES and quality of life. These results could 
justify performing observational studies to further elucidate this issue. 
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698 
The design of a multicentre, double-blind, randomized, placebo-controlled, Phase II trial 
in the prevention of epilepsy in stroke patients at high risk of unprovoked seizures: anti-
epileptogenic effects of eslicarbazepine acetate

M Koepp1, E Trinka2,3, J Moreira4, F Ikedo4, A Pereira4, B Guimarães4, H Gama4, P Soares-da-Silva5,6

1UCL Institute of Neurology, National Hospital for Neurology and Neurosurgery, London, United Kingdom, 2Christian-
Doppler University Hospital, Paracelsus Medical University, Centre for Cognitive Neuroscience, Department of 
Neurology, Salzburg, Austria, 3Institute of Public Health, Medical Decision-Making and HTA, UMIT, Private University 
for Health Sciences, Medical Informatics and Technology, Hall of Tyrol, Austria, 4Bial – Portela & Cª, S.A., Maia, 
Portugal, 5University Porto, Department of Biomedicine, Pharmacology and Therapeutics Unit, Faculty of Medicine, 
Porto, Portugal, 6MedInUP - Center for Drug Discovery and Innovative Medicines, University Porto, Porto, Portugal

Purpose: Epilepsy is a prevalent neurological disorder with significant morbidity and mortality, but available drug 
therapies target its symptoms rather than the underlying cause1. There is yet no approved therapy for individuals at 
risk of epileptogenesis2, however in experimental animal models, ESL demonstrated a possible antiepileptogenic 
effect.3,4 Stroke is the most common cause of epilepsy in the elderly5, and 5-15% of all stroke patients experience 
a seizure within 2years of the event.6 This phase-II, multicentre, randomized, double-blind, placebo-controlled study 
aims to assess if the treatment with ESL for 1 month, started within 120 hours after stroke occurrence, changes the 
incidence of unprovoked seizures (USs) within the first 18 months after randomisation. 
Methods: Patients ≥ 18 years at high risk of developing USs, after acute stroke (intracerebral haemorrhage or 
ischaemic), will be randomized (1:1) to ESL 800 mg or placebo. Treatment will start within 120 hours after primary 
stroke occurrence and continue until 1 month after randomization and then is tapered off. Patients will be followed up 
until 18 months. Exclusion criteria include, amongst others, history of previous clinical cerebral cortical stroke, history 
of USs prior to stroke or impaired pre-stroke level of function. Primary and key secondary efficacy endpoints include 
proportion of patients who experience the first US within 6, 12 and 18 months after randomization (failure rate). 
Sample size is planned to have at least 80% power to demonstrate a significantly lower failure rate under ESLvs. 
placebo. 
Results: Studyis planned to include approximately 200 subjects. Clinical phase is ongoing, and recruitment is open in 
Austria, Germany, Italy, Israel, Portugal, Spain, Sweden and UK. 
Conclusion: Following promising experimental results and the need of further research in patients, the 
antiepileptogenic effect of prophylactic ESL will be investigated in stroke patients at high risk for USs. 

773 
Drug concentrations in adult patients with drug-resistant epilepsy treated with old and new 
generation drugs: association with patient characteristics

E Szczygieł-Pilut1, D Pilut2, P Wołkow3, J Totoń – Żurańska3

1John Paul II Hospital, Department of Neurology with the Sub-Stroke Unit and Sub-Department of Neurological 
Rehabilitation, Cracow, Poland, 2Individual Clinical Practice, Cracow, Poland, 3Jagiellonian University Medical College, 
Center for Medical Genomics OMICRON, Cracow, Poland

Introduction: We present a group of 49 - patients diagnosed with drug-resistant epilepsy, who were either referred 
to hospital treatment from other neurological clinics or from the outpatient clinic of the Department of Neurology in the 
Stroke ward and the Neurological Rehabilitation ward of the John Paul II Cracow Specialist Hospital in Cracow, due to 
poor control of epileptic seizures. In most patients in the past, in the course of the disease pharmacological treatment 
was repeatedly modified. 
The main criterion for qualifying patients, was the inadequate control of epileptic seizures despite the use of stable 
doses, subjected to analysis, anti-epileptic drugs. Patients received: sodium salt of the valproic acid or valproic acid 
(VPA), lamotrigine (LTG) or levetiracetam (LEV), in addition to other drugs (antiepileptic and non-antiepileptic ). In the 
study group, the concentration of the above mentioned anti-convulsant drugs in the serum and in the cerebrospinal 
fluid were determined. 
Purpose of the study: The aim of a non-randomized clinical pharmacokinetic study was to optimise the dosage 
of three anti-epileptic drugs in patients with drug-resistant epilepsy based on their serum and cerebrospinal fluid 
concentrations. 
Material and methods: The study group consisted of patients over 18 years of age, of both sexes, diagnosed with 
drug-resistant epilepsy, in whom the concentration of AED in the blood and cerebrospinal fluid was determined. 
Patients had been on a stable oral dose of the drug (sodium salt of valproic acid or valproic acid, lamotrigine and 
levetiracetam) for at least one month, before it was determined. 
Conclusions: The determined AED concentrations in 49- patients allowed to estimate the concentrations of the tested 
drugs in serum and cerebrospinal fluid. On the basis of obtained concentrations and pharmacokinetic parameters in 
serum, pharmacotherapy was modified which in some patients resulted in an improvement of their clinical condition. 



Posters by categoryPlatform sessions by session

774 
Factors influencing the concentration of valproic acid in patients with diagnosed epilepsy

E Szczygieł-Pilut1

1John Paul II Hospital, Department of Neurology with the Sub-Stroke Unit and Sub-Department of Neurological 
Rehabilitation, Cracow, Poland

Introduction: Factors influencing the concentration of valproic acid in patients with diagnosed epilepsy in the Polish 
population. 
Antiepileptic drugs (AEDs) have complex pharmacokinetics and narrow therapeutic ranges, resulting in significant 
differences in concentrations after administration of therapeutic doses. Valproic acid (VPA) is a widely used AED with 
non-linear pharmacokinetics requiring therapeutic concentration monitoring (TDM) due to its complex and wide inter-
individual pharmacokinetic variability. 
Purpose: The aim of the study was to assess the age-related lifestyle on the concentration of VPA in the serum of 
patients diagnosed with epilepsy. 
Methods: The analysis of VPA concentrations was carried out in a group of 33 patients, aged 20 to 71 years, 
diagnosed with epilepsy. The patients were divided into two groups according to their age. Group I comprised 25 
patients aged 20 to 40 years, while group II comprised the remaining 8 patients aged 41-71 years. There was no 
consistency in the division of age into elderly, young or middle-aged patients. The lack of such a division was the 
consequence of the small size of the group of elderly patients. According to the adopted old age threshold of 60-65 
years, they constituted only 9% of the studied population (3 respondents). 
All epilepsy patients were administered VPA in combination (n = 29) with at least one (potentially interacting) other 
drug, both anti-epileptic and non-anti-epileptic, in 9 patients VPA was the only anti-seizure medication. The plasma 
concentrations of VPA in all two groups of patients were determined at steady state 0.5 h before the next dose (Cmin) 
by spectrophotometric method in the commercially available CEDIA® Valproic Acid II Assay (Thermo Scientific). 
Results: Lifestyle and age influence the level of serum VPA concentration in patients diagnosed with epilepsy. 
Rational, personalized antiepileptic drug therapy should consider TDM in all age groups of patients with known 
epilepsy. 

776 
The first documented in Poland mutation of the PDCD10 gene as the cause of multiple 
cavernous hemangiomas in the brain in a 23-year-old patient

E Szczygieł-Pilut1, E Wypasek2, D Pilut3

1John Paul II Hospital, Department of Neurology with the Sub-Stroke Unit and Sub-Department of Neurological 
Rehabilitation, Cracow, Poland, 2John Paul II Hospital, Molecular Biology, Cracow, Poland, 3Individual Clinical 
Practice, Cracow, Poland

Introduction: Cerebral vessel malformations constitute a heterogeneous group of inherited pathologies within the 
central nervous system vessels in terms of structure and function, of which about 15% are cavernous angiomas (latin 
cavernous malformation, cavernoma). 
We present the case of a 23-year-old patient with mild mental retardation (62-IQ Wechsler), who since reaching 
the age of majority has been under the care of an adult neurological clinic for periodic control of multiple vascular 
malformations of the type of cavernous hemangiomas in the brain. In the MRI of the brain in the white matter 
and subcortex in the frontal and parietal lobes, the patient had multiple vascular malformations of the cavernous 
hemangioma type. 
These pathologies were first described in a 17-year-old patient, and in the previous (before the age of majority) 
several imaging studies of the brain based on radiographs were suspected in a history of parasitic disease or the 
presence of calcium salt deposits in the CNS. In the neurological examination, apart from discrete psychomotor 
retardation, no other abnormalities were found. 
Purpose: Determining the basis of multiple vascular malformations of the CNS. 
Methods: Sequencing of genome fragments encoding all protein products, as well as the analysis of Single 
Nucleotide Polymorphisms (SNP) and short insertions and deletions - INDEL (INsertions and DELetions) in the 
genes from the panel dedicated to the patient showed the presence of the variant meeting the criteria as pathogenic 
(according to the ACMG recommendation, this is a variant directly related to the development of the disease) - 
PDCD10 gene. 
Conclusions: The mutation of the PDCD 10 gene as the cause of multiple cavernous hemangiomas within the brain 
is the first documented mutation in this area in Poland. In our country, no mutations confirmed by genetic testing within 
3 genes significant for this pathology have been published so far. 
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780 
Extremely different clinical response in patients with grey matter heterotopia and epilepsy

E Szczygieł- Pilut1

1John Paul II Hospital, Department of Neurology with the Sub-Stroke Unit and Sub-Department of Neurological 
Rehabilitation, Cracow, Poland

Introduction: Grey matter heterotopia is a common type of birth defect, the clinical manifestation of which may be 
epileptic seizures. 
In our base we have several dozen patients with epilepsy and grey matter heterotopia. We present the case of two 
sisters diagnosed with it, who had extreme different clinical responses to antiepileptic treatment. 
Purpose: Indication of the cause of various clinical manifestations of epilepsy in sisters with grey matter heterotopia. 
Material: An older patient, 35 years old, had poor seizure control. 
Typical and atypical focal seizures with loss of consciousness occurred at least a dozen times a month, generalized 
bilateral tonic-clonic seizures with a frequency of up to several per month, with the longest remission lasting several 
months. 
The younger sister, 31, has been seizure free for several years. A genetic test was performed in an elderly patient at 
the University Hospital in Nice, the presence of a mutation in the FLNA gene coding for filamine A has been confirmed: 
Heterozygosity of exon 48 of the FLNA gene, variant: 
At cDNA level: NM_00110556.1: c.7922C> T, 
At the protein level: p. (Pro2641Leu) 
The younger sister did not consent to genetic diagnostics. 
We know from the family interview that the patient‘s father died suddenly at the age of 26. At that time, no autopsy was 
performed on him, and the cause of the incident was not established. 
Results: Based on clinical observations, we have not yet found the cause of such a different clinical response in 
sisters suffering from epilepsy and grey matter heterotopia. In our database of patients with epilepsy and grey matter 
heterotopia, we find cases of good response to treatment, but we do not have siblings with such extremely different 
clinical manifestations.This provides the basis for further research and close monitoring of these patients. 

811 
Adults with Lennox-Gastaut Syndrome (LGS) have improved everyday executive 
functioning (EF) with fenfluramine (Fintepla®)

KI Bishop1, PK Isquith1,2, GA Gioia1,3, KG Knupp4, J Sullivan5, R Nabbout6, G Farfel7, BS Galer7, AR Gammaitoni7
1Global Pharma Consultancy, LLC, Muncy, United States, 2Boston Children’s Hospital, Harvard Medical School, 
Boston, United States, 3Children’s National Health System, Rockville, United States, 4Children’s Hospital Colorado, 
Aurora, United States, 5University of California San Francisco, Benioff Children’s Hospital, San Francisco, United 
States, 6Hôpital Universitaire Necker - Enfants Malades, Paris, France, 7Zogenix, Inc., Emeryville, United States

Purpose: Most adults with LGS experience profound intellectual disability, often leading to institutionalization. Patients 
with LGS aged 5-18 years showed improvement in EF after 14 weeks of fenfluramine treatment, but the impact 
on patients initiating treatment in adulthood needs to be evaluated. Here, we evaluate EF in adults with LGS after 
treatment with fenfluramine in a 14-week randomized clinical trial. 
Method: Adult patients with LGS received placebo or fenfluramine (0.2 or 0.7mg/kg/day) for 14 weeks. EF was 
evaluated at baseline and Week 14 for patients aged 19-35 years with the Behavior Rating Inventory of Executive 
Function®—Adult Version (BRIEF®-A: Behavioral Regulation Index, BRI; Metacognition Index, MI; Global Executive 
Composite, GEC). The threshold for clinically meaningful improvement in BRIEF®-A indexes/composite T-scores from 
baseline to Week 14 was defined as a Reliable Change Index (RCI) of ≥95% certainty; worsening was defined by RCI 
≥80%. Clinically meaningful change was evaluated using Somers’ D (p≤0.05). 
Results: Data were analyzed for 57 adult patients (placebo, n=23; fenfluramine, n=34; median age, 23 years; 63% 
male). Median baseline T-scores were clinically elevated across treatment groups (T≥65) for 44% of patients in BRI, 
61% in MI, and 60% in GEC. Clinically meaningful improvement at RCI≥95% certainty was observed in BRI (placebo: 
1/23, 4.3%; fenfluramine: 8/34, 23.5%; p=0.024), MI (placebo: 1/23, 4.3%; fenfluramine: 9/34, 26.5%; p=0.012), and 
GEC (placebo: 2/23, 8.7%; fenfluramine: 11/34, 32.4%; p=0.018). No significant or clinically meaningful worsening 
was observed in any index at RCI≥80%. 
Conclusion: Adults with LGS and a high degree of baseline EF impairment showed improvements in EF over 
a relatively short, 14-week treatment duration. These data suggest that treatment with fenfluramine, even late in 
neurodevelopment, confers benefits in EF. Further investigation is warranted to determine the longer-term treatment 
impact of fenfluramine on EF in LGS. 
Funding: Zogenix 
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Basic science

9 
Development of behavioral patterns in young Scn1a haploinsufficient mice

M Reiber1, N Miljanovic1, K Schönhoff1, R Palme2, H Potschka1

1Institute of Pharmacology, Toxicology, and Pharmacy, Ludwig-Maximilians-University, Munich, Germany, 2University 
of Veterinary Medicine, Department of Biomedical Sciences, Unit of Physiology, Pathophysiology and Experimental 
Endocrinology, Vienna, Austria

Purpose: Dravet syndrome (DS) is a rare, refractory, infancy-onset epileptic encephalopathy associated with a high 
premature mortality. DS is typically caused by a heterozygous loss-of-function mutation in the SCN1A gene. Besides 
the burden of the seizures, pediatric patients suffer from multiple behavioral and cognitive impairments, and struggle 
with pronounced developmental delays. However, there is only scarce knowledge on behavioral alterations in genetic 
mouse models of DS over the course of the adolescence phase.  
Method: We applied a range of behavioral paradigms suitable for assessment of severity in young mice, and closely 
monitored the extent of behavioral variations in the Scn1a-A1783V mouse model of DS (n=20) and their wildtype 
littermates (n=20) during the stages of murine adolescence:  
1) prepubescence,  
2) pubescence,  
3) sexual maturity.  
Results: We identified a range of genotype-dependent behavioral characteristics during the developmental course 
of the animals. Dravet mice displayed a reduced preference for sweetness once they had reached sexual maturity. 
We observed that nest building behavior was already impacted by genotype from prepubescence onwards. When 
exposed to the open field test, Dravet mice of both sexes showed pronounced hyperactivity and increased levels of 
thigmotaxis during prepubescence and once sexually mature. Analysis of Irwin scores revealed genotype- and age-
dependent alterations of handling-associated parameters. We detected increased levels of adrenocortical activity in 
female prepubescent Dravet mice. 
Conclusion: In light of the complex clinical phenotype and course, it is of interest that behavioral patterns in young 
Scn1a haploinsufficient mice recapitulate relevant phenotypical features of DS. The information obtained confirms 
face validity in the genetic Scn1a-A1783V mouse model, and provides a basis for future studies comparing the 
consequences of early versus late therapeutic intervention. Moreover, the data provide information about cumulative 
severity in the model.  
This project was supported by a grant of the Deutsche Forschungsgemeinschaft, Germany (FOR 2591, GZ: PO681/9-
2). 

71 
Sexually dimorphic microRNAs dysregulation in neonatal recurrent seizure models

S Sonawane1,2, P Bencurova1,2, J Hynšt1, M Kudličková Pešková1, S Pospisilova1, H Kubova3, M Brazdil1,2,4

1Central European Institute of Technology, Masaryk University, Brno, Czech Republic, 2Faculty of Medicine, Masaryk 
university, Brno, Czech Republic, 3Institute of Physiology, Academy of Science, Prague, Czech Republic, 4Brno 
Epilepsy Center, St. Anne´s University Hospital, Brno, Czech Republic

Purpose: Neonatal seizures (NS) are the most common neurological events occurring in newborns affecting 
approximately 0.3% of infants. Although these seizures dissipate with the age, they often lead to the development 
of neuropsychiatric conditions, and in some cases initiate epilepsy. The frequency of NS is higher in males than in 
females. This study aimed to address how sex influences the microRNAs dysregulation in the neonatal recurrent 
seizure model. Exploring the sexually dimorphic differential expression of microRNAs in animals experiencing 
neonatal recurrent seizures may provide a novel insight into the NS-related pathophysiology. 
Methodology: Rats (n=30; M/F= 15/15) were subjected to flurothyl-induced repeated generalized tonic-clonic 
seizures (n = 5) for 5 consecutive days starting at postnatal day (P) 7. Animals of the same age and sex were used as 
controls (n=30). Hippocampal tissues were harvested and snap-frozen, 24 hours, 7 days, and 3 months after the last 
seizure. Total RNA was isolated from the frozen tissues and subjected to massive parallel sequencing (Illumina). 
Result: Sequencing analysis showed a distinct miRNA dysregulation at 24hours (16 & 9 miRs), 7 days (10 & 12 
miRs), and 3 months (10 & 12 miRs) after the last flurothyl-induced seizure for both male and female animals, 
respectively. Out of the total dysregulated miRNAs, 4 miRNAs (miR-484, -9a-5p, -383, -665) were commonly 
dysregulated at the first two time points in both the sexes. miR-484 showed a similar dysregulation pattern. Whereas 
miR-9a-5p, -383, and -665 showed opposite dysregulation patterns. About 94% of miRNAs dysregulated after NS 
differed between sexes.  
Conclusion: We identified miRNA expression profiles in male and female rat brains across the period following 
neonatal recurrent seizure until adulthood. Our results indicate sex-related differential expression of miRNAs induced 
by neonatal seizures. 
Acknowledgment: This work was supported by GACR (19-11931S) and research organization RVO: 67985823 
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84 
Effects of structurally related antiepileptic drugs of the dibenzazepine family on human 
Nav1.2 sodium channels

K Araki1, H Beck1

1University of Bonn/ Institute of Experimental Epileptology and Cognition Research, Bonn, Germany

Purpose: Voltage-gated Na+ channels are the main therapeutic targets of antiepileptic drugs (AEDs). Among the 
human Na+ channel isoforms, the Nav1.2 is particularly important because it is a dominant isoform in excitatory 
neurons. Moreover, gain-of-function mutations in the SCN2A gene cause epilepsy. The effects of the structurally 
related AEDs of the dibenzazepine family carbamazepine (CBZ), oxcarbazepine (OXC), and eslicarbazepine acetate 
(ESL) are generally thought to be similar, but a side-by-side comparison in a controlled system is lacking. 
Methods: Whole-cell patch-clamp recordings were carried out from HEK 293 cells stably expressing SCN2A gene. 
We evaluated activation and inactivation, and recovery from fast inactivation with standard protocols for the different 
AEDs (100 µM; CBZ n = 10, OXC n = 9, ESL n = 7). 
Results: There were significant shifts of steady-state activation and inactivation in all AEDs. CBZ induced a 
significantly larger shift of the half-maximal steady-state inactivation than OXC and ESL (CBZ vs. OXC p = 0.027, CBZ 
vs. ESL p = 0.011, Tukey’s multiple comparisons test). Slowing of the recovery from fast inactivation was significantly 
more pronounced for CBZ compared to OXC and ESL (CBZ vs. OXC p = 0.013, CBZ vs. ESL p = 0.002, Tukey’s 
multiple comparisons test). The reduction of use-dependent block of Na+ channel by OXC was larger than by ESL 
(OXC vs. ESL p = 0.018, Tukey’s multiple comparisons test). 
Conclusion: OXC and ESL are structurally similar to CBZ, but have quantitatively different effects on voltage-gated 
fast inactivation and recovery from fast inactivation compared to CBZ. To clarify drug actions on individual sodium 
channel isoforms will be important in understanding similarities and differences in the mechanism of action of closely 
related AEDs. 

120 
Preexistent gut microbiome profiles determine the risk of post-traumatic epilepsy

A Mazarati1, J Jacobs1, R Staba1, R Sankar1, A Galanopoulou2, J-S Medel-Matus1, V Lagishetty1, C Santana-Gomez1, 
W Mowrey2

1David Geffen School of Medicine, University of California, Los Angeles, Los Angeles, United States, 2Albert Einstein 
College of Medicine, Bronx, United States

Purpose: Traumatic brain injury (TBI) modifies gut microbiome, and these modifications may in turn contribute to 
TBI sequela. We examined whether post-traumatic epilepsy (PTE) was associated with TBI-induced microbiome 
perturbations, and/or with preexistent gut microbiome profiles. 
Method: Adult Sprague-Dawley rats underwent Lateral Fluid Percussion Injury (LFPI). PTE was examined 7 months 
later via 4-week video-EEG monitoring. 16S ribosomal ribonucleic acid gene sequencing was performed in fecal 
samples collected before LFPI/sham-LFPI and 1 week, 1 and 7 months thereafter. Bioinformatics included the analysis 
of alpha and beta diversities, and differential microbial abundances. Short Chain Fatty Acids (SCFA) were measured 
by Liquid Chromatography with Tandem Mass Spectrometry in fecal samples collected before LFPI. 
Results: Alpha diversity changed over time in both LFPI and sham-LFPI subjects; no association was observed 
between alpha diversity and LFPI, the severity of post-LFPI neuromotor impairments, and PTE. LFPI produced 
significant changes in beta diversity and selective changes in microbial abundances associated with the severity of 
neuromotor impairments. No association between LFPI-dependent microbial perturbations and PTE was detected. 
PTE was associated with beta diversity irrespective of timepoint vis-à-vis LFPI, including at baseline. Preexistent 
fecal microbial abundances of four amplicon sequence variants belonging to the Lachnospiraceae family (three 
enriched and one depleted) predicted the risk of PTE with area under the curve (AUC) of 0.73. Global SCFA content 
was associated with the increased risk of PTE with AUC of 0.72. When the analyses of baseline microbial and SCFA 
compositions were combined, AUC to predict PTE increased to 0.78. 
Conclusion: While LFPI does not produce microbial perturbations that are specific for PTE, the risk of PTE can be 
stratified from preexistent microbial abundances and SCFA content. Hence, preexistent microbiome profiling can be 
used as an early biomarker of PTE. 
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126 
Semi-supervised classification of iEEG using temporal autoencoder neural network

P Nejedly1, V Kremen2, K Lepkova2, F Mivalt2, V Sladky2, I Balzekas2, T Pridalova2, P Klimes1, F Plesinger1, M Brazdil3, 
P Jurak1, G Worrell2
1Institute of Scientific Instruments of the Czech Academy of Sciences, Brno, Czech Republic, 2Mayo Clinic, Neurology, 
Rochester, United States, 3St Anne‘s University Hospital, Neurology, Brno, Czech Republic

The visual review and interpretation of electrophysiology recordings is a time-consuming and challenging task 
subject to human operator variability and bias. This challenge has only grown with the emergence of large-scale 
electrophysiology recordings with high channel counts spanning long time scales. This research presents a semi-
supervised deep learning method that utilizes temporal autoencoders to classify iEEG data into four distinct groups 
(i.e., physiological, pathological, movement & muscle artifacts, power line noise). The model was trained on publicly 
available datasets consisting of 3-second iEEG clips originating from 14 and 25 patients with drug-resistant epilepsy 
from two hospitals. Each dataset consists of at least 150 thousand annotated clips. 
In general, the semisupervised technique utilizes a small amount of gold standard labeled data and large numbers of 
unlabelled data to capture underlying patterns in the data. The temporal autoencoders projects input iEEG data into 
low-dimensional embedding space, where data can be efficiently clustered or classified. The classification method 
utilizes kernel density estimation (KDE) and a naive Bayesian classifier, which process low dimensional embeddings 
from temporal autoencoder. We believe that this method might be efficiently used to preprocess long-term recordings, 
where visual inspection of the small amount of data might be easily extrapolated onto the whole recording, which 
significantly speeds up the iEEG revision. Once the entire recording is analyzed with the autoencoder, the signals 
segments of interest might be selected and presented to the physicians for further analysis and quantification. 
Our findings principally support the utility of the semi-supervised method for the training of classifiers on large EEG 
datasets, where only a minor portion of the data has standard gold labels. Numerical results show that the proposed 
semi-supervised method archives classification F1-score of 0.7 on hidden testing set while using only one thousand 
gold standard samples from each classification category. 

127 
Apnoeas and bradyarrhythmias during spontaneous tonic-clonic seizures in rats with 
hippocampal epileptic foci

K Liska1, A Pant1, J Jefferys1

1Second Medical Faculty, Charles University, Physiology, Prague, Czech Republic

Purpose: We aim to discover the impact of repeated seizures on cardiac and respiratory function in a rat model 
of temporal lobe epilepsy. The relationship between seizures and cardiorespiratory function may shed light on 
mechanisms for SUDEP (sudden unexplained death in epilepsy). 
Method: Adult rats received an injection of tetanus toxin (List Biological Inc, 25 ng in 250 nl) into one ventral 
hippocampus. During the same aseptic surgery under general anaesthesia, we implanted an intranasal thermocouple, 
subcutaneous ECG leads, and electrodes in the ipsilateral (to the injection) dorsal hippocampus and/or neocortex over 
the contralateral dorsal hippocampus. All sensors connected to a socket cemented to the skull. After recovery from 
anaesthesia, continuous video-EEG recordings were made through a purpose-built preamplifier (Digitimer Ltd), wires 
and counterbalanced slip rings, and digitized by a 1401 signal acquisition system running SPIKE2 (CED Ltd). 
Results: Once the focus established (3-10 days after injection), time-limited seizures lasting up to 2 minutes occurred 
spontaneously, typically in clusters lasting a few days. Tonic-clonic phases of seizures were reliably associated with 
apnoeas lasting a median of 14 seconds (interquartile range 11 to 17 seconds), in a sample of 109 seizures from 6 
rats. These apnoeas were associated with bradyarrhythmias of similar durations, as we reported previously (DOI: 
10.1111/epi.16479). In the new series we also found cases of premature ventricular contraction during tonic-clonic 
seizures. 
Conclusion: We developed a reliable means of monitoring respiratory airflow together with cardiac and neural 
electrophysiology in chronically epileptic rats. We found that the convulsive (tonic-clonic) component of seizures led 
to cessation of breathing, in parallel with cardiac dysfunction as reported previously. These results demonstrate a link 
between forebrain seizure activity and respiratory and cardiac dysfunction. 
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194 
Chronic iEEG recordings and interictal spike rate reveal multiscale temporal modulations in 
seizure states

GM Schroeder1, P Karoly2, M Maturana2, PN Taylor1, M Cook2, Y Wang1

1Newcastle University, Newcastle upon Tyne, United Kingdom, 2University of Melbourne, Melbourne, Australia

Purpose: In focal epilepsy, various seizure features, such as spread and duration, can change from one seizure to the 
next within the same patient. In presurgical recordings, within-patient seizure evolutions do not change randomly over 
time, but instead appear to fluctuate over circadian and slower timescales. The specific timescales of this variability, as 
well as the seizure characteristics that change over time, are unclear. 
Methods: Here we analysed variability in seizure evolutions, which we described as sequences of a finite number of 
functional network states, in 10 patients with chronic intracranial EEG recordings (185-767 days of recording time, 57-
452 analysed seizures/patient). We then compared seizure state occurrence and seizure state duration to  
(1) time since implantation and  
(2) patient-specific circadian and multidien cycles in interictal spike rate, which were extracted using empirical mode 
decomposition. 
Results: In most patient, the occurrence or duration of at least one state was associated with the time since 
implantation (8 and 9 patients for state occurrence and state duration, respectively). Additionally, some patients also 
had one or more states that were associated with phases of circadian and/or multidien spike rate cycles (4 and 6 
patients for state occurrence and state duration, respectively). A given seizure state’s occurrence and duration were 
usually not associated with the same timescale. 
Conclusion: Our results suggest that time-varying factors modulate within-patient seizure evolutions over multiple 
timescales, with separate processes modulating a seizure state’s occurrence and duration. These findings provide 
new insight into the patterns and mechanisms of intra-patient seizure variability, with potential implications for 
forecasting and treating seizures. 

211 
Sulforaphane ameliorates metabolic changes associated with status epilepticus in 
immature rats

J Daněk1, Š Danačíková1, D Kala1, J Svoboda1, S Kapoor1, A Pošusta1, J Folbergrová1, K Tauchmannová1, T Mráček1, 
J Otáhal1
1Institute of Physiology, Czech Academy of Sciences, Department of Developmental Epileptology, Prague 4, Czech 
Republic

Purpose: Status epilepticus (SE) is a common paediatric emergency with the highest incidence in the neonatal period 
and is a well-known epileptogenic insult. As previously established in various experimental and human studies, SE 
induces long-term alterations in brain metabolism, which contribute to the development of epilepsy. To influence these 
changes, sulforaphane (SFN) has been used in the present study for its known effect of enhancing antioxidative, 
cytoprotective, and metabolic cellular properties.  
Method: We have used a model of acquired epilepsy induced by LiCl Pilocarpine in immature rats (12 days old). 
Energy metabolites PCr, ATP, glucose, glycogen, and lactate were determined by enzymatic fluorimetric methods 
during the acute phase of status epilepticus. Protein expression was evaluated by Western blot analysis. Neuronal 
death was scored on FluoroJadeB staining 24h after SE. To assess the effect of SFN on glucose metabolism we 
have performed series of FDG-PET recordings 1h, 1 day, and 3 weeks after the SE. Responses of CBF to electrical 
stimulation and their influencing by SFN were evaluated by LDF.  
Results: We have demonstrated that the Nrf2 pathway is upregulated in the CNS of immature rats after SFN 
treatment. In the animals who had undergone SE, SFN was responsible for lowering glucose uptake in most regions 1 
hour after the induction of SE, reversed hypometabolism observed after 24 hours and achieved full reversal ~3 weeks 
after SE. No difference in cell death was observed in SFN treated group. SFN per se did not affect the glucose uptake 
at any given time point. Furthermore, we had discovered that SFN improves blood flow and accelerates CBF response 
to electrical stimulation.  
Conclusion: The present findings suggest that SFN may act as a potential disease-modifying drug influencing 
metabolic changes induced by SE.  
The project was supported by grants no. 18-07908S and 22-28265S from CSF. 
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215 
Neurofilament light chain in the interstitial fluid of the mouse brain,  
a novel biomarker for epilepsy?

M-L Custers1,2, M Bjerke2,3, A Van Eeckhaut1,2, I Smolders1,2

1Vrije Universiteit Brussel (VUB), Department of Pharmaceutical Chemistry, Drug Analysis and Drug Information, 
Brussels, Belgium, 2Vrije Universiteit Brussel (VUB), Center for Neurosciences (C4N), Brussels, Belgium, 3Universitair 
Ziekenhuis Brussel (UZB), Department of Clinical Chemistry, Brussels, Belgium

Purpose: In the management of neurological diseases, there is a compelling need for reliable biomarkers that can 
improve the prognostic assessment as well as predict the response to treatments. According to the World Health 
Organization, ± 5 million people are diagnosed with epilepsy each year. Current drugs affect seizures, but no disease-
modifying drugs are available that prevent or slow down epileptogenesis, emphasizing the need for new insights in the 
field. The interest in neurofilaments, especially the neurofilament light chain (NfL) subunit, and their role as neuronal 
disease biomarkers has grown tremendously in the last decades. NfL is a protein located in the neuronal cytoskeleton 
and released into the interstitial fluid (ISF) of the brain upon axonal injury and neurodegeneration. The aim of this 
study is to assess NfL levels in the intrahippocampal kainic acid (IHKA) mouse model for temporal lobe epilepsy. 
Methods: To date, no methods have been described that permit analysis of ISF NfL. To this end, we implemented 
cerebral open flow microperfusion (cOFM) to sample ISF NfL in freely moving C57BL/6J mice before and during status 
epilepticus (SE) and before and during the spontaneous recurrent seizure phase. cOFM probes are implanted in the 
ventral hippocampus. SE is induced by unilateral dorsal IHKA injection. The use of both a single molecule array and 
enzyme-linked immunosorbent assay was explored for sample analysis. 
Results: Feasibility to sample ISF NfL using cOFM was first verified. Basal ISF NfL levels of 10-12-week C57Bl/6J 
mice are 3.02 ± 0.32 ng/mL (n = 5). IHKA experiments are currently ongoing. Preliminary results suggest that ISF NfL 
levels tend to increase during SE but not during the chronic phase with spontaneous recurrent seizures. 
Conclusion: Assessment of the ISF pool of NfL may provide unique insights into the various phases of the IHKA 
disease model for temporal lobe epilepsy. 

245 
Structural and molecular characterization of the gut-brain axis in a rat model  
of acquired epilepsy

T Ravizza1, D Barbarossa1, I Craparotta1, A Riva2, A Petretto2, R Di Sapia1, P Striano2, A Vezzani1
1Istituto di Ricerche Farmacologiche Mario Negri IRCCS, Milano, Italy, 2IRCCS Istituto Giannina Gaslini, Genova, Italy

Purpose: A dysfunctional gut-brain axis is emerging as a novel pathogenic mechanism in epilepsy but the underlying 
mechanisms are unknown. Inflammation may affect both intestinal barrier and blood-brain barrier permeability thereby 
contributing to impair the physiological gut-brain cross-talk. Using a rat model of focal onset epilepsy, we studied 
whether inflammation occurs in the gut of epileptic animals, thus mirroring the brain phenomenon. We also studied 
specific gut structural changes that are associated with intestinal dysfunction.  
Method: We used a model of status epilepticus (SE)-induced epilepsy provoked by intra-amygdala kainate in 13 
days-old male rats. Longitudinal EEG monitoring showed that ~65% of adult rats developed epilepsy (EPI) while 
the remaining rats did not show spontaneous seizures (no-EPI). At the end of EEG recordings (5 months post-SE), 
experimental rats and saline-injected sham controls were killed and their intestine was analyzed. Inflammatory 
markers were measured in the gut by immunohistochemistry (n=6-8) and by RT-qPCR (n=9-13). Quantitative 
histopathological analysis of gut’s structure was performed in hematoxylin-eosin-stained sections (n=9-13).  
Results: Microglia/macrophage Iba1-immunostaining was increased in the duodenum and jejunum of EPI rats vs both 
controls and no-EPI rats (p<0.01) while astroglia GFAP-immunostaining was similar in all groups. RT-qPCR analysis 
of glia markers confirmed immunohistochemical data and showed that TLR4 expression was higher in EPI vs no-EPI 
rats in the duodenum (p<0.05). In the duodenum, villus height/crypt depth ratio and goblet cell number were reduced 
in EPI rats vs both controls and no-EPI rats (p<0.01). Villus height in the duodenum and jejunum and crypt depth in 
jejunum were increased in no-EPI rats vs controls (p<0.01) while they did not change in EPI rats.  
Conclusion: Epileptic animals showed specific structural, cellular and molecular gut alterations reflecting a 
dysfunctional inflammatory state. Gut-based therapies should be tested to evaluate their impact on gut dysfunction 
and seizures. 
Acknowledgments: AICE-FIRE 
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260 
The effect of the 6-hydroxydopamine induced nigrostriatal pathway degeneration on 
cortical glutamatergic neurons

N Mutlu1, ET Erdeve2, ZN Turgan Aşık3, Y Çulpan3, A Toplu3,4, M Gülçebi İdriz Oğlu3, F Onat4,5

1Istanbul University/Institute of Science, Department of Molecular Biotechnology and Genetics, Istanbul, Turkey, 
2Istanbul University/Institute of Health Sciences, Department of Pharmacology, Istanbul, Turkey, 3Marmara University 
/ School of Medicine, Department of Medical Pharmacology, Istanbul, Turkey, 4Acibadem Mehmet Ali Aydinlar 
University/Institute of Health Sciences, Department of Neuroscience, Istanbul, Turkey, 5Acibadem Mehmet Ali Aydinlar 
University/School of Medicine, Department of Medical Pharmacology, Istanbul, Turkey

Purpose: A circuitry has been previously shown between basal ganglia which includes inhibitory GABAergic and 
dopaminergic neurons in substantia nigra and cortex which includes excitatory glutamatergic neurons. mGLU2/3 
receptors, located extrasynaptically in basal ganglia and limbic structures, have been a prominent target in the 
treatment of epilepsy. We aimed to evaluate the glutamatergic immunoreactivity in the somatosensory cortex following 
nigrostriatal dopaminergic pathway degeneration in 90-day-old Genetic Absence Epilepsy Rats from Strasbourg 
(GAERS) and non-epileptic Wistar rats. Here we described the effects of dopaminergic degeneration on excitatory 
neurons in the somatosensory cortex. 
Method: A chemical lesion in the nigrostriatal dopaminergic pathway was induced by 6-hydroxydopamine (6-OHDA) 
administration into the medial forebrain bundle (AP: -1.4, ML:1.6, V:7.1) of 30-day-old GAERS (n=4) and Wistar rats 
(n=4) by using stereotaxic surgery. Two different control groups, sham and naive (both group n=4), were used for both 
strains. The brains were removed following transcardiac perfusion with 10% neutral buffered formalin under deep 
anesthesia. Thereafter, 40 µm coronal sections were immunohistochemically stained by metabolic glutamate receptor 
2 (mGluR2). Glutamatergic immunoreactivity was evaluated by counting of the labeled neurons in the somatosensory 
cortex region. Brain sections were photographed with Olympus DP72 microscope (Tokyo, Japan) and glutamatergic 
neurons were counted with ImageJ software (USA). Data were expressed as mean±standard error of mean. 
Differences between groups were analyzed by one-way ANOVA using GraphPad Prism. 
Result: There was no significant difference when the 6-OHDA lesioned animals were compared with the control 
groups in terms of glutamatergic immunoreactivity in the somatosensory cortex. 
Conclusion: This result shows that nigrostriatal dopaminergic pathway degeneration does not affect glutamatergic 
immunoreactivity in the somatosensory cortex. We think that our study will contribute to the current literature. The 
study is funded by the Scientific and Technological Research Council of Turkey, Project number: TUBITAK-SBAG-
218S653 

262 
Histological and electrophysiological correlates of posttraumatic spike-wave discharges in 
rats

I Komoltsev1,2, O Salyp1, A Volkova1, N Shirobokova1, S Frankevich1,2, D Bashkatova1, D Shalneva1, P Kostrukov1, O 
Kostyunina1, O Chizhova1, M Novikova1, N Gulyaeva1,2

1Institute of Higher Nervous Activity and Neurophysiology, Russian Academy of Sciences, Dept. of Functional 
Biochemistry of the Nervous System, Moscow, Russian Federation, 2Moscow Research and Clinical Center for 
Neuropsychiatry, Moscow, Russian Federation

Purpose: To evaluate neocortical spike-wave discharge (SWD) occurrence at baseline (before craniotomy) and in 
the early post-traumatic period in rats; to assess the role of subcortical structures (thalamus and hippocampus) in 
neocortical posttraumatic SWDs generation and spreading; to analyze histological correlates of SWDs in the acute 
period of TBI. 
Methods: The experiments were performed on 36 adult male Sprague-Dawley rats. In 24 rats ECoG recordings 
(frontal and occipital cortex) were performed for 7 days before and after lateral fluid percussion brain injury (n=17) or 
sham operation (n=7). In 12 rats local field potentials (frontal cortex, ventro-postero-lateral nucleus of the thalamus, 
dentate gyrus of the hippocampus) were recorded for 7 days before and after TBI (n=7) or sham-operation (n=5). 
SWD occurrence, waveform, spreading across the cortex and subcortical structures were analyzed together with their 
histological correlates. 
Results: One week after TBI the group of animals was significantly heterogeneous regarding the incidence of bifrontal 
7-Hz SWDs. We found that 17% of rats had constantly high both baseline and post-craniotomy SWD occurrence 
(idiopathic SWDs); 50% of rats had low baseline but high SWD occurrence after TBI (posttraumatic SWDs). All SWDs 
were associated with sleep phases. We revealed associations between the posttraumatic etiology of SWDs and their 
waveform, bilateral distribution of SWDs in the neocortex and involvement of the thalamus (as compared to idiopathic 
SWDs). The incidence of posttraumatic SWDs positively correlated with the area of glial activation in the neocortex, 
and number of neurons with ischemic morphology in hippocampal dentate gyrus. 
Conclusion: The results show involvement of cortico-thalamo-cortical neuronal network in posttraumatic SWDs 
generation and its bilateral spreading. SWDs may be involved in posttraumatic epileptogenesis in rat TBI model. 
Acknowledgment: Supported by RSF, grant №22-25-00713. 
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285 
Changes of chloride cotransporters in mesial temporal lobe epilepsy patients

W-J Kim1, KH Jeong2

1Gangnam Severance, Yonsei University, College of Medicine, Neurology, Seoul, Korea, Republic of, 2Yonsei 
University, College of Medicine, Neurology, Seoul, Korea, Republic of

Purpose: Epileptogenesis is associated with an excitatory-inhibitory imbalance. And especially epileptogenesis results 
from a deficit of GABA inhibition. Na-K-2Cl cotransporter isoform 1 (NKCC1) and the K-Cl cotransporter isoform 
2 (KCC2) are two main cation-chloride cotransporters. We evaluate the changes of NKCC1 and KCC2 in mesial 
temporal lobe epilepsy (MTLE) patients. 
Method: Human tissues were obtained from 12 patients who underwent epilepsy surgery. Eight patients were 
diagnosed clinically as TLE with HS and 4 patients who had no evidence of neuronal loss or gliosis were 
used as normal condition. The hippocampal findings in all cases were confirmed by pre-operative MRI, and 
histological pathology was examined by independent neuropathologists after epileptic surgery. The brain tissues 
were deparaffinized and processed for labeling with NKCC1 and KCC2 antibodies as previously described 
Immunocytochemistry method. 
Results: NKCC1 was increased in CA1 and CA3 in MTLE patients compared with control. But KCC2 was decreased 
in whole hippocampal area including CA2 in MTLE patients. 
Conclusion: Increase of NKCC1 and decrease of KCC2 contribute to the epileptogenesis by diminish the efficacy 
of GABA receptor inhibition. NKCC1 and KCC2 to be therapeutic targets for the development of new mechanism 
antiepileptic drugs. 

294 
Sleep and temperature dysregulation in a mouse model of Dravet syndrome

S Fadila1,2, K Anderson2, M Rubinstein3,2,1

1Tel Aviv University, Human Molecular Genetics and Biochemistry, Tel Aviv, Israel, 2Tel Aviv University, Goldschleger 
Eye Research Institute, Tel Aviv, Israel, 3Tel Aviv University, Sagol School of Neuroscience, Tel Aviv, Israel

Background: Dravet syndrome (Dravet) is a rare, severe developmental epileptic encephalopathy (DEE). Most 
cases of Dravet are caused by loss of function mutations in the SCN1A gene, which encodes a voltage-gated sodium 
channel NaV1.1. More than 70% of Dravet patients experience sleep disturbances, with difficulties initiating sleep and 
problems in sleep-wake transitions. Furthermore, temperature deficits are common in Dravet, with reduced sweating 
and intolerance of cold. 
Method: We performedelectrocorticogram (ECoG)recordings concomitant with body core temperature measurements 
during wakefulness and non-REM (NREM) sleepin WT and Dravet mice at the onset of severe spontaneous seizures. 
Results: Power spectral analysis of background EEG activity demonstrated a marked reduction in power spectral 
density during both wakefulness and sleep in Dravetmice. Importantly, the power was lower in mice that died 
prematurely. Moreover, while transitions to NREM sleep were always associated with a reduction in core body 
temperature in WT mice, recordings of Dravet mice revealed difficulties in maintaining low temperatures which are 
necessary for good sleep quality. To further explore the basis of dysregulation of sleep temperature we performed 
depth recordings from the hypothalamic ventrolateral preoptic nucleus (VLPO) area and the locus coeruleus 
Conclusions: Together, our data demonstrate sleep and temperature dysregulation inDravetmice.In addition to 
mechanistic insights into these deficits, our data implythat long-termEEGmonitoringwith simultaneous continuous 
monitoring of body core temperature can be usedas a diagnostic tool for Dravet. 
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300 
Targeting the Sigma-1 protein: efficacy of the positive Sigma-1 modulator E1R in the 
amygdala kindling model of temporal lobe epilepsy

E-L von Rüden1, K Schönhoff1, M Dambrova2,3, L Zvejniece2, C Monío Baca1, S Fischlein1, H Potschka1

1Ludwig-Maximilians-University Munich, Institute of Pharmacology, Toxicology and Pharmacy, Munich, Germany, 
2Latvian Institute of Organic Synthesis, Laboratory of Pharmaceutical Pharmacology, Riga, Latvia, 3Riga Stradins 
University, Riga, Latvia

Purpose: Fenfluramine is licensed in Europe as an add-on treatment option for patients with Dravet syndrome. 
Fenfluramine interacts with the serotonergic system and a positive modulation of Sigma-1 is discussed. The relative 
contribution of fenfluramine’s interaction with Sigma-1 to its anticonvulsant effects is still unknown. For direct 
comparison, we assessed the effects of the selective positive allosteric Sigma-1 modulator methylphenylpiracetam 
(E1R) in the amygdala kindling model. 
Method: Female NMRI mice (n=23) were electrically stimulated once daily until they developed ten generalized 
seizures. The effects of E1R, the Sigma-1 antagonist NE-100 and their combination were determined in fully-kindled 
mice (n=16; i.p.; vehicle: 0.9% saline; E1R: 25/50/75/100 mg/kg; NE-100: 5/25 mg/kg; combination NE-100/E1R: 
25/50 mg/kg). Pretreatment times of 60 minutes for E1R and 80 minutes for NE-100 were applied. The impact on 
seizure thresholds and seizure parameters was assessed in comparison to preceding vehicle-control trials. Tolerability 
was analysed based on the rotarod test and a subset of Irwin score parameters. 
Results: E1R dose-dependently increased seizure thresholds, and reduced seizure severity, seizure and 
afterdischarge duration at threshold stimulation. An effective dose 50 (ED50) of 35.25 mg/kg was determined for the 
impact on generalized seizure thresholds (GST). Rotarod test and the selected Irwin score parameters indicated that 
E1R is well tolerated even at higher doses (100 mg/kg). Pretreatment with NE-100 decreased the effects of E1R on 
GST (p=0.0273) when compared to E1R treatment alone. 
Conclusion: Our findings indicate that positive modulation of Sigma-1 exerts anticonvulsant effects with an impact on 
seizure generation, spread of seizure activity, and seizure termination. Thus, Sigma-1 may be suitable as a potential 
target for epilepsy therapy. 
In follow-up experiments, we will determine the ED50 of fenfluramine in the kindling model and the relevance of its 
interaction with Sigma-1. 
Acknowledgements: The Latvian Institute of Organic Synthesis kindly provided E1R. 
Funded by: DFG PO 681/12-1 

314 
Long-term outcomes and disease progression in an infantile rat model of acquired epilepsy

R Di Sapia1, I Craparotta2, O Prager3, NR Zaniani1, E Micotti1, G Terrone1, A Friedman3, A Vezzani1, T Ravizza1

1Istituto di Ricerche Farmacologiche Mario Negri IRCCS, Department of Neuroscience, Milano, Italy, 2Istituto di 
Ricerche Farmacologiche Mario Negri IRCCS, Department of Oncology, Milano, Italy, 3Ben Gurion University of the 
Negev, Department of Physiology and Cell Biology, Beer Sheva, Israel

Purpose: Paediatric status epilepticus (SE) may result from acquired, metabolic, immune, genetic or unknown causes 
and often leads to neurological sequelae, including epilepsy. Epileptic activity itself in children may contribute to 
disease progression beyond what is expected by the underlying pathology.We characterized in-depth an infantile rat 
model of SE-induced epilepsy to provide a means to study the encephalopathic effects of seizures, the underlying 
pathogenic mechanisms and new biomarkers and treatments. 
Method: SE was induced in video-EEG monitored 13-day old male rats by intra-amygdala kainate injection (KA, 2 
µg/0.2 µl, n=83). Sham animals were similarly injected with saline (n=33). Glia activation and Fluoro-Jade-positive 
neurons were analyzed in forebrain by (immuno)histochemistry (n=6) and neuroinflammation/oxidative stress were 
measured in the hippocampus by RT-qPCR (n=7-12). ECoG was performed post-SE to detect spontaneous seizures. 
Rats were tested in the Morris Water Maze to evaluate their cognitive status. A sub-group of rats was analyzed 
longitudinally by 7T MRI (n=24). 
Results: Convulsive SE developed 31.0 ± 2.3 min after KA injection and elapsed within 3.5 ± 0.5 h. Spontaneous 
seizures occurred in ~60% of animals as assessed by 2 weeks (24/7) ECoG recordings at 1.5 months (0.3 ± 0.3 
seizure/day), and daily seizures significantly (p<0.05) increased to 1.1 ± 0.6 seizure/day at 5 months post-SE. 
Neuroinflammation, oxidative stress, reactive gliosis occurred in forebrain during the first week post-SE. Hippocampal 
neurodegeneration was bilateral in rats developing epilepsy while it was unilateral to the injected amygdala in non-
epileptic rats. Epileptic rats also displayed progressive cognitive deficits 12 days to 2 months post-SE whereas 
non-epileptic rats performed similarly to shams. Diffusion tensor imaging metrics significantly correlated with seizure 
frequency and cognitive deficits in epileptic rats. 
Conclusions: This model reproduces salient features of encephalopathic effects of seizures in early life. It is useful 
for mechanistic and biomarker studies and for testing disease-modifying drugs. 
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319 
Regeneration in 60- and 90-day old genetic absence epilepsy rats induced by the 6- 
hydroxydopamine in the medial forebrain bundle

Ö Sarıyildiz1, ZN Turgan Aşik2, Y Çulpan2, A Toplu1,2, M Gülçebi Idriz Oğlu2, F Onat1,3

1Acibadem Mehmet Ali Aydinlar University / Institute of Health Sciences, Department of Neuroscience, Istanbul, 
Turkey, 2Marmara University / School of Medicine, Department of Medical Pharmacology, Istanbul, Turkey, 3Acibadem 
Mehmet Ali Aydinlar University/School of Medicine, Department of Medical Pharmacology, Istanbul, Turkey

Purpose: The development of epilepsy depends on a number of neurobiological processes called epileptogenesis. 
Limited number of studies have shown that cortex and thalamus that play role in the pathophysiology of epilepsy, are 
affected during epileptogenesis. Here we aimed to determine the effect of degeneration of nigrostriatal dopaminergic 
pathway on the dopaminergic immunoreactivity of striatum in Genetic Absence Epilepsy Rats from Strasbourg 
(GAERS) in two different ages (60 and 90 days old). 
Method: A chemical lesion was induced by 6-hydroxydopamine (6-OHDA) administration to the medial forebrain 
bundle(MFB) (AP:-1.4, ML:1.6, V:7.1) of the 30-day-old GAERS using stereotaxic surgery. When the first group 
was 60-day-old (n=6) and the second group was 90-day-old (n=5), the brains of the animals were perfused with 
10% neutral buffered formalin and then removed. Forty µm coronal sections were used for tyrosine hydroxylase 
immunohistochemical staining. For each group, photomicrographs were captured via Olympus-DP72 microscope 
(Tokyo, Japan) and dopaminergic immunoreactivity in the striatum was calculated by densitometric analysis (ImageJ 
Software, USA). The data was expressed with t-test as mean±standard error of mean and analyzed by Graphpad 
Prism. 
Results: When dopaminergic immunoreactivity in the striatum of the 60- and 90-day old GAERS was compared, the 
dopaminergic degeneration was statistically more pronounced in the 60-day old group(44.45±5.26) when compared to 
the 90-day-old GAERS(64.18±5.86). 
Conclusion: This study suggests a regeneration in striatum over time after 6-OHDA-induced degeneration in 
GAERS. This brings to mind the question of whether the regeneration after 6-OHDA injection occurs in Wistar rats 
that have healthy genetic background. In our further studies, we aim to find an answer to this. When the literature was 
examined, no study was found investigating the striatal degeneration following 6-OHDA induced MFB lesion regarding 
the age difference of animals. 
This study funded by the Scientific and Technological Research Council of Turkey, TUBITAK-SBAG-218S653. 

323 
Evaluation of the activity of dopaminergic neurons in ventral tegmental area in rats after 
6-hydroxydopamine injection

ET Erdeve1, N Mutlu2, ZN Turgan Aşik3, Y Çulpan3, A Toplu3,4, M Gülçebi Idriz Oğlu3, F Onat4,5

1Istanbul University, Institute of Health Sciences, Department of Pharmacology, Istanbul, Turkey, 2Istanbul University/
Institute of Science, Department of Molecular Biotechnology and Genetics, Istanbul, Turkey, 3Marmara University/
School of Medicine, Department of Medical Pharmacology, Istanbul, Turkey, 4Acibadem Mehmet Ali Aydinlar 
University/Institute of Health Sciences, Department of Neuroscience, Istanbul, Turkey, 5Acibadem Mehmet Ali Aydinlar 
University/School of Medicine, Department of Medical Pharmacology, Istanbul, Turkey

Purpose: There are studies showing a positive correlation between epileptic activity in absence epilepsy and 
dopaminergic neuron density in substantia nigra. It is known that dopaminergic neurons also exist in the ventral 
tegmental area (VTA). The effect of 6-hydroxydopamine (6-OHDA) induced nigrostriatal pathway degeneration on 
dopaminergic immunoreactivity (ir) of the VTA was examined in Genetic Absence Epilepsy Rats from Strasbourg 
(GAERS) and non-epileptic Wistar rats. 
Method: The 6-OHDA (8 µg/4 µL/4 minutes) was unilaterally injected into the medial forebrain bundle in the GAERS 
(n=4) and Wistar rats (n=4). Naive GAERS and Wistar rats were used as control. The brains were removed following 
transcardiac perfusion under deep anesthesia. Forty µm coronal sections were immunohistochemically stained by 
tyrosine hydroxylase. Olympus-DP72 microscope was used to photograph brain sections. Dopaminergic neurons were 
evaluated by densitometric analysis (ImageJ software, USA) in ipsilateral and contralateral hemispheres. Data were 
expressed as mean±standard error of mean. 
Results: When dopaminergic-ir in the VTA were assessed, there was no significant difference between naive control 
groups. In nigrostriatal pathway degenerated groups, densitometric analysis showed no difference between 6-OHDA-
injected GAERS and Wistar rats in ipsilateral and contralateral hemispheres. When 6-OHDA lesioned animals were 
compared with their naive animals, no significant difference was found. 
Conclusion: Rodrigues et al. (International journal of neuroscience, 2004, 114(2), 197-216) found a significant 
difference between both hemispheres in terms of dopaminergic-ir in the VTA after 8 µg 6-OHDA injection to the 
striatum in Wistar rats. We will examine the dopaminergic-ir in the VTA after the 6-OHDA injection applied to the 
striatum region in our further studies. This study will contribute to the literature since there are few studies on the VTA 
in GAERS. 
This study was funded by Scientific and Technological Research Council of Turkey(TUBITAK-SBAG-218S653). First 
author is The Council of Higher Education (YÖK) 100/2000-PhD scholar. 
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409 
Association of autonomic nervous functions, peripheral nervous functions and insulin 
resistance in recently diagnosed type 2 diabetes mellitus

K Prakash1, AS Malhotra1, M Gupta2, S Jaswal3
1Government Medical College and Hospital, Physiology, Chandigarh, India, 2Government Medical College and 
Hospital, General Medicine, Chandigarh, India, 3Government Medical College and Hospital, Biochemistry, Chandigarh, 
India

Purpose: Insulin resistance (IR) and hyperglycaemia in long-standing type 2 diabetes mellitus (DM) are associated 
with many microvascular complications resulting in neuropathy, nephropathy etc. In recently diagnosed patients with 
DM the overt symptoms of neuropathy are usually absent. However, affection of nerves (autonomic and peripheral) is 
one of the major complications of long-standing DM and causes significant morbidity. Therefore, the present study was 
aimed to explore the associations of insulin resistance, autonomic nervous functions and peripheral nerve conduction 
velocities, in the patients with recently diagnosed type 2 diabetes mellitus. 
Method: In 30 recently diagnosed patients with type 2 DM autonomic functions were assessed by heart-rate-variability 
(HRV), blood-pressure-variability (BPV) and baroreflex-sensitivity (BRS). Peripheral nervous functions were assessed 
by measuring nerve conduction velocities in peroneal, tibial and sural nerves. Insulin resistance was estimated using 
the homeostatic model assessment of insulin resistance (HOMA-IR). 
Results: Significant correlations were observed between nerve conduction velocities of lower limb peripheral nerves 
and HRV parameters [LF(nu), HF, HF(nu), LF/HF ratio]; BPV parameters [RMSSD, HF, LF/HF ratio of systolic BPV; 
CV, SENN, LF, HF, LF/HF ratio of mean BPV; CV, SENN of diastolic BPV]; BRS parameters [αHF of systolic and mean 
BP]. Significant correlations were also observed between HOMA-IR and LF(nu) (r = 0.40; p = 0.028), HF (r = 0.38; p 
= 0.037), HF(nu) (r = 0.38; p = 0.037), LF/HF ratio (r = 0.47; p = 0.008) of HRV parameters. However, no significant 
correlations were found between insulin resistance and any of the BRS and BPV parameters. 
Conclusion: Autonomic functions and peripheral nerve conduction velocities are correlated in the patients of recently 
diagnosed type 2 DM patients. Insulin resistance is found to be correlated with few parameters of autonomic functions 
but not with the peripheral nerve conduction velocities. 

417 
Hippocampal seizures strongly modulate the activity of locus coeruleus neurons

S Caestecker1, R Raedt1, P Boon1, K Vonck1, LE Larsen1,2

1Ghent University, 4BRAIN, Department of Head and Skin, Ghent, Belgium, 2Ghent University, Medical Imaging and 
Signal Processing, Ghent, Belgium

Purpose: Noradrenaline is associated with predominantly anticonvulsant effects, although evidence suggest that 
excessive noradrenergic transmission can exacerbate seizures. The locus coeruleus (LC), a deep brainstem nucleus, 
is the sole source of noradrenaline in large parts of the brain. Previous studies suggest activation of the LC and 
increased levels of noradrenaline in relation to seizures. In this study, we conduct a detailed assessment of the 
response of locus coeruleus neurons to acute hippocampal seizures. 
Method: Male Sprague Dawley rats (n=9) were anesthetized and stereotactically implanted with local field potential 
electrodes in the dentate gyrus and a stimulation electrode in the perforant path for seizure induction. The activity of 
LC neurons was measured using 32 channel silicon probes, with or without an optic fiber attached. An optic fiber was 
used for light delivery in a subset of rats expressing the inhibitory opsin GtACR2 in the LC (n=5 rats). 
Results: A total of 97 LC neurons were identified on the basis of a burst-inhibition response to noxious stimuli and/
or inhibition upon activation of GtACR2 using blue light pulses (3-7 seconds). Hippocampal seizures were associated 
with strong changes in neuronal firing rates. A total of 54/97(56%) neurons were significantly inhibited by seizures, 
27/97(28%) neurons were significantly excited by seizures, while 16/97(16%) neurons showed no significant change. 
Topographic visualization of multi-unit activity during seizures revealed a tendency for excited and inhibited neuronal 
activity to be organized in anatomically distinct clusters in multiple animals. 
Conclusion: Hippocampal seizures, evoked by perforant path stimulation, lead to a mixture of activation and inhibition 
of locus coeruleus neurons, which appeared organized in anatomically distinct clusters. Future research will determine 
the role of the observed seizure-related LC response in modulating seizure activity, which is likely to be important to 
understanding seizure pathophysiology. 
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463 
Pericardial injection of kainic acid in zebrafish larvae induces spontaneous and chronic 
epileptic seizures

L Heylen1, D-H Pham1, A-S Demeulemeester1, E Samarut2, A Skiba1, D Copmans1, Y Kazwiny3, P Vanden Berghe3, P 
de Witte1, A Siekierska1

1KU Leuven, Department of Pharmaceutical and Pharmacological Sciences, Laboratory for Molecular Biodiscovery, 
Leuven, Belgium, 2University of Montreal, Department of Neurosciences, Research Center of the University of 
Montreal Hospital Center, Montreal, Quebec, Canada, 3KU Leuven, Laboratory for Enteric Neuroscience, Translational 
Research Center for Gastrointestinal Disorders, Leuven, Belgium

Purpose: In rodents, injection of kainic acid (KA) results in the development of spontaneous epileptic seizures, 
reflecting similar neuropathological characteristics as seen in patients with temporal lobe epilepsy. Although this model 
has significantly contributed to increased knowledge of epileptogenesis, it is technically demanding and costly to 
operate, hence not suitable for high-throughput screening of anti-epileptic drugs (AEDs). Zebrafish, a vertebrate with 
complementary advantages to rodents, is an established animal model for epilepsy research. Here, we established a 
novel KA-induced epilepsy model in zebrafish larvae that we functionally and pharmacologically validated. 
Method: KA was administered by pericardial injection at an early zebrafish larval stage. The induced epileptic 
phenotype was examined by quantifying seizure behavior and epileptiform discharges by automated video tracking 
and local field potential (LFP) recordings, respectively. We also assessed GABAergic and glutamatergic neurons in 
double transgenic KA-treated injected zebrafish larvae, and examined GABA and glutamate levels in the larval heads 
by liquid chromatography with tandem mass spectrometry detection. Finally, KA-injected larvae were exposed to five 
commonly used AEDs by immersion for pharmacological characterization. 
Results: Shortly after injection, KA induced massive damage and inflammation in the zebrafish larval brain and 
seizure-like locomotor behavior. After 48 hours, epileptogenic disorganization of the brain was observed, resulting 
in spontaneous and continuous epileptiform brain activity. Additionally, neuronal cell counts and titration of 
neurotransmitter levels revealed a decrease in both GABAergic and glutamatergic networks. Three out of five AEDs 
tested rescued LFP abnormalities but did not affect the seizure-like behavior. 
Conclusion: Overall, pericardial injection of KA in zebrafish larvae induces spontaneous recurrent seizures after 
a short latency period, as seen in rodent models. Hence, for the first time, we describe a chemically-induced larval 
zebrafish epilepsy model suitable for high-throughput AED screening purposes and rapid genetic investigations. 

469 
Higher susceptibility to 6 Hz corneal kindling and lower responsiveness to antiseizure 
drugs in mouse models of Alzheimer’s disease

M Vande Vyver1, M Barker-Haliski2, N Aourz1, G Nagels3, M Bjerke4, S Engelborghs3, D De Bundel1, I Smolders1

1Vrije Universiteit Brussel, Pharmaceutical Chemistry, Drug Analysis and Drug Information, Jette, Belgium, 2University 
of Washington, Department of Pharmacy, Seattle, United States, 3Universitair Ziekenhuis Brussel, Neurology, Jette, 
Belgium, 4Universitair Ziekenhuis Brussel, Neurochemistry, Jette, Belgium

Purpose: Epileptic spikes and seizures seem present early in the disease process of Alzheimer’s disease (AD). 
However, it is not clear how different forms of soluble and insoluble amyloid beta (Aβ) and tau proteins affect 
hyperexcitability and epileptogenesisin vivo. We aim to contribute to this field by assessing vulnerability of young 
mice of two well-characterized transgenic AD models in the 6 Hz corneal kindling paradigm and by testing their 
responsiveness to selected antiseizure drugs (ASDs). 
Method: We used seven-week-old triple transgenic (3xTg) mice that have both amyloid and tau mutations, and APP/
PS1 mice, bearing only amyloid mutations. We assessed the absence of plaques via immunohistochemistry and 
analyzed concentrations of both soluble and insoluble forms of Aβ1-42and total tau (T-tau) in brain hippocampal and 
prefrontal cortical tissue. Seven-week-old mice of the different genotypes were subjected to the 6 Hz corneal kindling 
model of epileptogenesis. After kindling acquisition, we tested the anticonvulsant effects of three marketed ASDs 
(levetiracetam, brivaracetam and lamotrigine) in these fully kindled mice. 
Results: No Aβ plaques are present in either genotype. Soluble Aβ1-42levels were increased in both AD genotypes, 
while insoluble Aβ1-42concentrations were only elevated in APP/PS1 mice compared with their respective controls. 
Soluble and insoluble forms of T-tau were increased in 3xTg mice only. 3xTg and APP/PS1 mice displayed more 
severe seizures induced by 6 Hz corneal kindling from the first stimulation onwards and were more rapidly kindled 
compared with control mice. In fully kindled AD mice, ASDs were less potent against seizures than in fully kindled 
control mice. 
Conclusion: Mutations increasing Aβ only or both Aβ and tau in the brain, enhance susceptibility for seizures and 
epileptogenesis in mice. The lower potency of ASDs in both investigated AD models demonstrates that seizures of 
young AD mice are more difficult to treat. 
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525 
Modulation of AMPA receptors as therapeutic strategy to counteract neuronal 
hyperexcitability and cognitive deficits in mouse models of cerebral amyloidosis

A Leo1, L Bellingacci2, A Mancini2, A Megaro2, M Tallarico1, C De Caro1, A Tozzi2, M Di Filippo2, M Sciaccaluga2, E 
Russo1, C Costa2

1University Magna Greacia of Catanzaro, Science of Health, Catanzaro, Italy, 2University of Perugia, Perugia, Italy

Purpose: Pathologicalaccumulation of Aβ oligomers has been linked to neuronal networks hyperexcitability, potentially 
underpinned by glutamatergic AMPA receptors (AMPARs) dysfunction.The aim of our work was to investigate if the 
pharmacological modulation of AMPARs may counteract the alteration of hippocampal epileptic threshold and synaptic 
plasticity linked to Aβ oligomers accumulation and seizure susceptibility in vivo. 
Method: Field-excitatory postsynaptic potentials (fEPSPs) were recorded from hippocampal dentate gyrus area 
(DG) in an acute model of Aβ induced neurotoxicity. The in vitro models of epileptic-like activity were induced 
with bath-application of either bicuculline or 4-aminopirydine (4-AP). Long-term potentiation (LTP) was induced 
by high frequency stimulation. Moreover, seizure susceptibility against bicuculline and 4-AP in anin-vivomodel of 
amyloidosis obtained by stereotaxic injection of Aβ oligomers in the DG was evaluated. Injected mice were also 
challenged to hippocampal based behavior and cognition with the Morris water maze, passive avoidance and novel 
object recognition tasks, to assess cognitive deficits associated with oligomers accumulation.Forced swimming test 
and elevated plus maze were used to study depression and anxiety-like behaviors, respectively. Furthermore, the 
expression of inflammation-related cytokines, in brain tissue, were measured by ELISA. 
Results: Aβ inducedin-vitrohyperexcitability was counteractedby AMPARs non-competitive antagonism which,per 
se, does not affectphysiological synaptic transmission. In parallel, the reducedin-vivoepileptic threshold found in Aβ 
oligomers-injected mice was restored by AMPARs block. AMPARs inhibition also restored Aβ-induced impairment of 
hippocampal LTPin-vitroand significantly improved hippocampal-based cognitive performances ofAβlesioned mice. No 
differences were detected in the forced swimming test and elevated plus maze. Interestingly, AMPARs modulation was 
able to reduce inflammatory cytokines in this model. 
Conclusion: Targeting glutamate AMPARs might be a strategy to reduce hippocampal networks hyperexcitability and 
synaptic plasticity deficits induced by Aβ oligomers accumulation. 

526 
Seizure susceptibility to various convulsant stimuli in BTBR mouse model of autism 
spectrum disorders

R Citraro1, M Tallarico1, C De Caro1, E Russo1, A Leo1, G De Sarro1

1University Magna Greacia of Catanzaro, Science of Health, Catanzaro, Italy

Purpose: It is known that 5-30% of individuals with autism spectrum disorder (ASD) have epilepsy. The high co-
occurrence of these disorders suggests a common mechanistic link. In here, the susceptibility of BTBR mice, a 
validated mouse model of ASD, to various convulsant stimuli has been evaluated and compared to C57BL/6J. 
Method: BTBR andC57BL/6Jmice were administered with chemoconvulsants acting on various brain systems: 
GABA (bicuculline, picrotoxin, beta-carboline, PTZ); glutamate (AMPA, NMDA and Kainate) or 4-aminopyridine. 
The convulsants drugs were given by standardized procedures (1). Occurrence of clonic and/or tonic seizures was 
evaluated to observe possible differences in seizure susceptibility. In another set of mice, protocol chemical kindling 
was induced by administration of subconvulsant doses of pentylenetetrazole (PTZ, 30 mg/kg i.p.) every other day up 
to kindling development (2). 
Results: BTBR mice showed a higher susceptibility to seizures induced by chemoconvulsants impairing the GABA 
neurotransmission. In contrast, no significant differences in seizure susceptibility were observed after administration 
of other convulsants. During PTZ kindling, the development of seizures was progressive and directly proportional 
with the repeated administration of PTZ and the time latency to the first seizure was significantly different between 
two strains. In particular, BTBR mice exhibited a lower seizure severity and a longer latency in the development of 
chemical kindling. 
Conclusion: The present data suggest that BTBR mice possess an increased susceptibility to some convulsant 
stimuli while being resistant to kindling development. Further studies are needed to understand which mechanisms 
are responsible for the observe differences also in term of neuronal network activities. 
References:

•	 De Sarro et al., Neurosci Res. 2004;50:37-44.

•	 Nesci et al., Mol Neurobiol. 2020;57:4778-4789.



Posters by categoryPlatform sessions by session

527 
Comparing data- and model-driven approaches to identify epileptic brain states in rat and 
human electrophysiology

I Dallmer-Zerbe1,2, N Jajcay1, J Chvojka2,3, P Jiruška2, J Hlinka1,4

1Institute of Computer Science, Czech Academy of Sciences, Prague, Czech Republic, 2Second Faculty of Medicine, 
Charles University, Prague, Czech Republic, 3Faculty of Electrical Engineering, Czech Technical University, Prague, 
Czech Republic, 4National Institute of Mental Health, Klecany, Czech Republic

Purpose: Current advances in epilepsy treatment aim to personalize and responsively adjust treatment parameters 
to overcome patient heterogeneity and to increase treatment efficiency. These require tools to identify locations and 
time points of high/increasing seizure likelihood to intervene at the right time and place. Here, we compare model- and 
data-driven approaches to detect epileptic brain states in local field potentials and intracranial EEG (iEEG). 
Method: We classify brain states using a set of signal features for each 5 sec segment of data, comparing its feature 
values against prototypical feature values of four types of activity (interictal, pre-onset, onset, ictal). For data-driven 
classification (DDC), prototypes are obtained by clustering features of segments of data recorded in rat hippocampal 
slices. For model-driven classification (MDC), features are clustered from simulations of the Wendling model (J Clin 
Neurophysiol 2005; 22(5):343–356.) with type-specific model configurations. Classification accuracy is assessed 
against visual classification for real data or known model configuration for simulated data, across different feature 
preprocessing versions, first for the classification dataset (“self accuracy”), then for other datasets, including human 
data from the SWEC-ETHZ iEEG Database. 
Results: Overall, self accuracy was high (DDC: 77-89%, MDC: 72-99% correct identification), as was the accuracy for 
classifying real data using MDC (60-81%), and model data using DDC (25-96%). While MDC allowed unambiguous 
classification for all types of activity, DDC occasionally merged the interictal and pre-onset types. Both strategies 
identified epileptic states in the human validation dataset (DDC: 68-77%, MDC: 68-70%), with DDC showing slightly 
better results. 
Conclusion: Model- and data-driven classification show a great overlap when identifying epileptic brain states in 
simulated, rat, and human data, indicating similar electrophysiological patterns of epileptic states and a potential for an 
application to treatment optimization. 
Acknowledgement: Supported by Czech Science Foundation (21-17564S,20-25298S,18-07908S) and Charles 
University Grant Agency (80120). 

576 
Increased seizure susceptibility and disturbed cognitive performence after 
intracerebroventricular injections of NMDAR antibody in passive transfer rat model of 
autoimmune encephalitis

S Akat Piskin1, H Yuceer2, CA Ulusoy3, CI Kucukali3, F Onat4,5, E Tuzun3, N Carcak Yilmaz1

1Istanbul University Faculty of Pharmacy, Department of Pharmacology, Istanbul, Turkey, 2Istanbul University Aziz 
Sancar Institute of Experimental Medicine, Deparment of Neuroscience, Istanbul, Turkey, 3Istanbul University Aziz 
Sancar Institute of Experimental Medicine, Department of Neuroscience, Istanbul, Turkey, 4Acibadem Mehmet Ali 
Aydinlar University Faculty of Medicine, Department of Medical Pharmacology, Istanbul, Turkey, 5Acibadem Mehmet 
Ali Aydinlar University Health Sciences Institute, Department of Neuroscience, Istanbul, Turkey

Objective: N-Methyl-D-Aspartate receptor antibody (NMDAR antibody) encephalitis is a distinct neuro-immunological 
disorder associated with seizures and cognitive problems. The molecular and neural mechanisms responsible for the 
development of NMDAR antibody positive autoimmune encephalitis are not fully understood. We aim to develop an 
in-vivo antibody-mediated autoimmune encephalitis rat model in which serum antibodies (IgG) obtained from blood 
samples of NMDAR antibody positive encephalitis patients were passively transferred in non-epileptic Wistar rats. 
Material and method: Total IgG obtained from the sera of NMDAR antibody positive patients and healthy subjects 
was applied chronically every other day for 11 days into the cerebral lateral ventricle. Spontaneous seizure 
development was followed by recording cortical electroencephalography (EEG) on consecutive days and after infusion 
administration. Y-Maze, Open field test and Rota-Rod behavioral tests were applied to the animals before the antibody 
infusions started and at the end of the infusions. Then, pentylenetetrazole (PTZ) was administered at a convulsive 
dose (45 mg/kg) intraperitoneally in order to detect possible changes in seizure susceptibility. 
Results: No spontaneous activity was observed in cortical EEG during and after the antibody infusions administered 
chronically for 11 days. PTZ-induced seizure stage was significantly higher in the NMDAR antibody group compared 
in the control (p<0.05). In addition, the number of spontaneous alternation and entry into the arms in the Y-maze test 
significantly decreased in the NMDAR antibody group (p<0.05). Rota-Rod Test results also showed that the NMDAR 
group had statistically significantly lower values in terms of mean latency compared to healthy controls (p<0.05). 
Conclusions: These findings provide evidence that NMDAR antibody administration displays seizure susceptibility, 
disturbed cognitive performance, locomotor activity and motor performance in vivo. The NMDAR antibody-mediated 
autoimmune encephalitis rat model developed in this study could potentially serve as complementary in-vivo model for 
anti-NMDAR encephalitis and deserve future investigations. 
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594 
Does cannabidiol fail to suppress spontaneous seizures in the intrahippocampal kainic 
acid mouse model of mesial temporal lobe epilepsy?

S Bournons1, S Sahu1, G De Smet1, D De Bundel1, I Smolders1

1Vrije Universiteit Brussel, Department of Pharmaceutical Chemistry, Drug Analysis and Drug Information, Center for 
Neurosciences (C4N), Brussels, Belgium

Purpose: Mesial temporal lobe epilepsy is the most common form of focal epilepsy. The therapeutic response 
to antiseizure drugs is heterogenous and cannot be controlled in two out of three patients. Cannabidiol has been 
successfully applied to suppress seizures in intractable forms of childhood epilepsy syndromes such as Lennox-
Gastaut syndrome and Dravet syndrome. However, evidence on its seizure suppressing potential in temporal lobe 
epilepsy is sparse. Therefore, this study aims to assess the effect of cannabidiol on the recurrent spontaneous 
seizures in a mouse model of refractory temporal lobe epilepsy. 
Method: C57Bl/6J mice of 8 to 10 weeks of age were unilaterally injected with kainic acid and a depth electrode 
was implanted in the affected dorsal hippocampus. Using electroencephalographic recordings in freely moving mice, 
the effect of three different doses of cannabidiol (10mg/kg, 100mg/kg, 200mg/kg) on the occurrence of spontaneous 
seizures was evaluated and compared to an intraperitoneal injection containing vehicle. 
Results: Our preliminary data suggest no significant effect of cannabidiol on seizure frequency or seizure duration 
compared to a vehicle injection in the intrahippocampal kainic acid model for mesial temporal lobe epilepsy. 
Conclusion: Our data suggests that cannabidiol is not able to modify the seizure burden or the duration in the 
intrahippocampal kainic acid mouse model of mesial temporal lobe epilepsy. Continuation of the study is necessary to 
confirm the results. 

619 
Quantitative EEG changes during episodes of treatment-refractory status epilepticus in 
children

R Burman1, A Steinberg2, G Selmin2, R Rosch3, G Ramantani2
1Univeristy of Oxford, University Children’s Hospital Zürich, Department of Pharmacology, Nuffield Department 
of Clinical Neurosciences, Department of Neuropediatrics, Oxford, United Kingdom, 2University Children’s 
Hospital Zürich, Department of Neuropediatrics, Zürich, Switzerland, 3King’s College London, MRC Centre for 
Neurodevelopmental Disorders, Institute of Psychiatry, Psychology and Neuroscience, London, United Kingdom

Purpose: Over a third of children presenting with status epilepticus (SE) do not respond to first-line treatment with 
benzodiazepines. Data from animal models have implicated changes in inhibitory synaptic signalling in this treatment 
resistance, but their relevance in patients is unknown. This study aims to comprehensively characterise a cohort of 
paediatric patients with treatment-refractory SE and identify key changes in quantitative EEG features that may in the 
future act as biomarkers for pathophysiological synaptic changes. 
Methods: We retrospectively identified all patients undergoing EEG recording for treatment resistant status epilepticus 
at the Univeristy Children’s Hospital Zürich, a tertiary referral centre also providing emergency services for the local 
population. Using time-frequency analysis of spectral changes in the EEG activity, we identify key, time-varying 
changes associated with failure to respond to treatment. 
Results: In our cohort of patients with episodes of treatment-resistant SE (n = 57), we found that in the majority (70%) 
of SE episodes, patients presented in convulsive SE, which was continuous in nature (60%). The delay to first-line 
treatment was over 60 minutes in 20% of patients, and in over a third (37%), there was no response to repeated doses 
of short-acting benzodiazepines. There are frequency band-specific spectral changes that depend on the duration of 
SE episodes, which may be developed as biomarkers in the future. 
Conclusion: Our study identifies key temporal changes in the EEG signature of prolonged SE. Using model-
based analysis approaches, we are now able to infer parameters of synaptic pathophysiology from EEG data. In 
the future, we endeavour to use these types of EEG recordings to study changes in synaptic physiology underlying 
benzodiazepine-resistance SE. 
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642 
In vitro effects of brivaracetam in an astrocyte-microglia co-culture model of inflammation

FS Ismail1, F Corvace2, TJ Faustmann3, PM Faustmann2

1University Hospital Knappschaftskrankenhaus Bochum, Ruhr University Bochum, Department of Neurology, Bochum, 
Germany, 2Ruhr University Bochum, Department of Neuroanatomy and Molecular Brain Research, Bochum, Germany, 
3Medical Faculty, Heinrich Heine University, Department of Psychiatry and Psychotherapy, Düsseldorf, Germany

Purpose: The involvement of astrocytes and microglia in the pathophysiology of epilepsy raises the question how 
these cells besides neurons may be responsive to current pharmacological treatments. Little is known about direct 
effects of the antiepileptic drug brivaracetam on glial cells. Therefore, we aimed to study the brivaracetam effects on 
glial viability, microglial activation, expression of gap-junctional (GJ) protein Connexin 43 (Cx43) as well as intercellular 
communication in anin vitro astrocyte-microglia co-culture model of inflammation. 
Methods: Primary rat astrocytes co-cultures, which contain 5% (M5, mimicking „physiological“ conditions) or 30% 
(M30, mimicking „pathological inflammatory“ conditions) of microglia, were treated with different concentrations of 
brivaracetam [0.5, 2, 10 and 20 μg/ml] for 24 h. Glial cell viability was measured by MTT assay. Immunocytochemistry 
was performed to analyze the microglial activation state and the astroglial Cx43 expression. The GJ cell 
communication was studied via Scrape Loading. 
Results: A concentration-dependent incubation with brivaracetam did not affect the glial cell viability under 
pathological conditions. However, the glial viability was significantly reduced after incubation with high, overdose 
concentration (20 μg/ml) of brivaracetam compared to controls and lower, normal concentrations (0.5 and 2 μg/
ml) under physiological conditions (p < 0.01: **). Astroglial Cx43 expression was detected under all conditions. 
A concentration-dependent incubation with brivaracetam did not affect the functional coupling via GJs under 
inflammatory M30 conditions. Interestingly, incubation with low concentration (0.5 μg/ml) of brivaracetam led to a 
significant increase of gap-junctional coupling under physiological M5 conditions (p < 0.05: *). 
Conclusion: Brivaracetam has not shown effects on the glial cell viability and gap-junctional coupling under 
inflammatory conditions. However, reduced glial cell viability was detected after treatment of physiological co-cultures 
with high concentration, suggesting toxic effects by overdose. 

643 
Dissecting the contribution of hippocampal and non-hippocampal high frequency 
oscillations in human memory

E Conde Blanco1, L Saint-Amour di Chana2, M Silva2, X Wu2, A Pérez-Bellido2, P Roldán3, M Carreño1, L Fuentemilla2

1EPICARE, Biomedical Research Institute August Pi i Sunyer (IDIBAPS), Hospital Clínic Barcelona, Epilepsy Unit, 
Neurology Department, Barcelona, Spain, 2Development and Educational Psychology, University of Barcelona, 
Cognition and Brain Plasticity Group, Bellvitge Institute for Biomedical Research, Hospitalet de Llobrega, Department 
of Cognition, Development and Educational Psychology, Barcelona, Spain, 3Biomedical Research Institute August Pi i 
Sunyer (IDIBAPS), Hospital Clínic Barcelona, Epilepsy Unit, Neurosurgery Department, Barcelona, Spain

Purpose: High Frequency Oscillations (HFO: 30-180Hz) are associated with normal brain memory function, but also 
as potential biomarkers of the epileptogenic brain.Here we dissect hippocampal and non-hippocampal HFO during 
several stages of memory processing: encoding, maintenance and short and long-term retrieval. 
Method: HFO were acquired from intracranial recordings from 10 patients (seven males and three females, age 18–
51 years) undergoing intracranial seizure monitoring for surgical treatment of epilepsy. The task involved the encoding 
of sequences of 4 images depicting realistic episodes, their maintenance during 3 sec, their immediate retrieval (i.e., 
short-term), and a subsequent retrieval the day after encoding (i.e., long-term). 
Results: We found hippocampal broadband HFO at encoding and at short and long-term retrieval but not during 
memory maintenance. Hippocampal broadband HFO did not predict successful memory encoding but distinguished 
successful memory retrieval (p < 0.05; cluster-based permutation test), specially at long-term. A more narrow-band 
HFO (50-80Hz) was found in non-hippocampal cortical recordings (i.e., temporal cortex) at encoding and retrieval and 
were not different between remembered and forgotten episodes. 
Conclusion: These findings support an important role for hippocampal HFO in human memory retrieval and extend 
our understanding of normal physiological brain activity during memory processing. 
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646 
The third-generation antiepileptic drug, eslicarbazepine improved seizures induced 
cognitive decline in rats: role of inflammation, oxidative stress, and apoptosis

B Medhi1, R Joshi2, N Garg2, A Prakash2

1Post Graduate Institute of Medical Education and Research, Pharmacology, Chandigarh, India, 2Post Graduate 
Institute of Medical education and Research, Pharmacology, Chandigarh, India

Purpose: The complaints of cognitive decline are found to be very frequent in patients with epilepsy and are caused 
by multiple factors. The aim of the present study was to evaluate the protective effect of eslicarbazepine against 
cognitive impairment induced by the kindling model of seizures in rats. 
Method: The role of inflammation, oxidative stress, and apoptosis was studied in male Wistar rats treated with 
pentylenetetrazole (30 mg/kg, i.p.) for 28 days. The kindled rats were also administered with eslicarbazepine (100 
and 200 mg/kg) orally for 15 days. The seizure scoring was done by Racine scale for 30 mins daily. The cognitive 
functions were determined by Morris‘s water maze, elevated plus maze, and passive avoidance tests. Inflammatory 
markers like Interleukin-1β, Interleukin-6 & TNF-α, oxidative stress markers like reduced glutathione, malondialdehyde 
& superoxide dismutase) and apoptotic markers (caspase-1 and 9) were studied. 
Results: Pentylenetetrazole treatment produced significant cognitive impairment (p<0.01) and Eslicarbazepine 
showed dose-dependent protection against cognitive decline (p<0.01) induced by seizures. It has been found that ESL 
has significant anti-inflammatory (p<0.01), anti-oxidant (p<0.001), and anti-apoptotic (p<0.001) potential by studying 
its effect on different parameters like oxidative stress, inflammatory markers, and apoptotic markers. 
Conclusion: The multiple pathways were found to be involved in cognitive impairment induced by seizures. Moreover, 
eslicarbazepine (100 and 200 mg/kg) elicits anti-inflammatory, anti-apoptotic, and antioxidant effects for being a 
treatment option for both epilepsy and Alzheimer’s disease. 

662 
The effect of optogenetic activation of hippocampal interneurons on interictal epileptiform 
discharges

E Petránová1, J Chvojka1,2, S Kylarová1, V Lužná1, J Kudláček1, O Novák1, P Jiruška1

1Second Faculty of Medicine, Charles University, Prague, Czech Republic, 2Faculty of Electrical Engineering, Czech 
Technical University, Prague, Czech Republic

Purpose: Interictal epileptiform discharges (IEDs) represent a traditional marker of the epileptiform activity. IEDs’ 
cellular and network mechanisms vary, and various forms were identified. Detailed understanding of the mechanisms 
involved in IED genesis is crucial for the functional characterization of the epileptic tissue and elucidation of the 
processes that control seizure emergence. We aimed to dissect the role of somatostatin (SST) and parvalbumin (PV) 
interneurons in hippocampal IEDs using optogenetics. 
Methods: Adult PV-Cre andSST-Cre mice were injected with viral vector pAAV-hChR2(H134R)-mCherry into the 
hippocampus. After four weeks, the brain was extracted and cut into 350 µm thick sagittal slices. The slices were 
perfused by artificial cerebrospinal fluid with a high concentration of potassium. The ChR2-transduced interneurons 
were stimulated by blue light 470 nm wavelength at various light intensities. 
Results: IEDs were recorded from CA3 of 12 SST-Cre and 11PV-Cre slices. Optical activation of PV interneurons 
by 0.5 s pulse suppressed IEDs or reduced the probability of IED occurrence (p<0.05). A rebound increase in IED 
probability followed the stimulus withdrawal. The activation of SST interneurons induced IED at the onset of the 
light pulse, followed by a period of IED suppression until the next pulse (p<0.001). We compared the morphological 
properties of spontaneous and light-induced IEDs and superimposed high-frequency oscillations (HFOs) . We found 
that light stimulation decreases the width of superimposed HFOs by 10±3.4%, p=0.054, Wilcoxon signed-rank test. 
Conclusion: We have shown that synchronous activation of PV interneurons can inhibit IEDs. Unexpectedly, the 
activation of SST interneurons triggered IEDs. This observation could be attributed to the intrinsic interneuronal 
properties or represent a network phenomenon through, where the increased IED probability represents a 
consequence of disynaptic disinhibition. 
Supported by grants from the Czech Health Research Council (NU21-08-00533, NU21-04-00601), Czech Science 
Foundation (20-25298S, 21-17564S), and Primus (19/MED/003). 
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666 
Fluctuations in DC potential and extracellular potassium concentrations precede seizures 
in vitro

J Chvojka1,2, E Petranova1, S Kylarova1, J Kudlacek1, O Novak1, J Jefferys, G.R.1, P Jiruska1

1Second Faculty of Medicine, Charles University, Prague, Czech Republic, 2Faculty of Electrical Engineering, Czech 
Technical University, Prague, Czech Republic

The mechanisms of epileptic seizures are not well understood. In previous studies, we have shown that seizures are 
preceded by a loss of stability and resilience of brain tissue, which can be detected by changes in the early warning 
signals of critical slowdown. In this study, we focused on pathophysiological processes that could be responsible for 
the loss of neural network stability. 
Seizures were induced in transverse hippocampal slices, which were perfused with low-calcium ACSF (0.1 mM). 
Spontaneous electrographic activity and DC potentials were recorded using glass microelectrodes positioned in the 
CA1 region. Extracellular potassium concentration was measured using potassium-selective electrodes. 
The seizures were preceded by a tonic negative shift of the DC potential with superimposed slow phasic DC 
fluctuations lasting 0.5-3 s (n = 12) that could evolve into large-amplitude pre-ictal bursts. Analysis of current source 
density (n = 4) revealed, that fluctuations of the DC potential could arise due to depolarization in the pyramidal 
neurons. The unit activity revealed that slow fluctuations were accompanied by an increased probability of firing action 
potentials of pyramidal neurons (4.0 ± 0.7; n = 42) and interneurons (3.7 ± 0.9; n = 22). However, the firing probability 
analysis showed that interneuronal firing preceded pyramidal neurons firing by 150 ms. The slow waves were 
accompanied by an increase in extracellular potassium concentration (0.12 ± 0.02 mM; n = 3). 
In vitro seizures are preceded by phase fluctuations, which are characterized by a transient increase in neuronal 
activity and an increase in extracellular potassium. We hypothesize that the slow DC fluctuations reflect periods of 
brain tissue instability that are initiated by intense interneuronal activity. The results suggest that a similar mechanism 
may be shared by pre-ictal bursts and seizure onset. Optogenetic techniques should clarify the causal role of 
interneurons in these epileptiform phenomena and transition to seizure. 

669 
Pathological high-frequency oscillations mark the area of endogenous epileptogenicity in 
focal cortical dysplasia type II model

J Chvojka1,2, N Prochazkova1, M Rehorova1, J Kudlacek1, P Buran3, R Weissova3, E Petranova1, S Kylarova1, M 
Balastik3, J Jefferys, G.R.1, J Otahal3, O Novak1, P Jiruska1

1Second Faculty of Medicine, Charles University, Prague, Czech Republic, 2Faculty of Electrical Engineering, Czech 
Technical University, Prague, Czech Republic, 3Institute of Physiology, Czech Academy of Science, Prague, Czech 
Republic

High-frequency oscillations (HFOs) represent a potential electrographic marker of endogenous epileptogenicity. There 
is an ongoing debate whether the neocortical epileptic networks can generate HFOs of high frequencies. This stems 
from the absence of realistic models of neocortical epilepsy. In this study, we explored the pathological epileptiform 
network phenomena and HFOs in a highly realistic mouse model of neocortical epilepsy due to focal cortical dysplasia 
(FCD) type II. 
FCD-related epilepsy in mice was generated byin utero electroporation of mutant mTOR plasmid (p.Leu2427Pro) 
coexpressing GFP in E14.5 embryos. Adult mice were chronically recorded for at least 4 consecutive weeks (N=7). 
Artifact-free periods of EEG data were selected, then the interictal discharges (IEDs) were detected automatically and 
screened for superimposed HFOs. 
FCD lesion generated HFOs from the gamma, ripple, and fast ripple frequency bands. HFO rate was the highest in 
the peri-lesion 0.7±0.62; 95% CI[0.079, 1.3] (events/min) and lesional area 0.46±0.84; CI[0.13, 1.8] and lowest in 
the right frontal electrode 0.048±0.097; CI[0.014, 0.21] (events/min). The amplitude of HFOs in the lesion area was 
significantly higher than the amplitude of HFOs in the right frontal electrode (Friedman test, P<0.001). The results 
also demonstrated that fast ripples can propagate and contribute to their presence outside the lesion. There was no 
significant difference in IED rate across the electrodes. 
In this study, we provide the first experimental evidence that FCD type II generates pathological HFOs. Properties 
of fast ripples mark the FCD lesion. The results support clinical observations that fast ripples should be considered 
during the presurgical evaluation in neocortical epilepsy. FCD type II model represents a unique opportunity to gain 
insights into the cellular mechanisms of how the epileptic brain generates pathological HFOs. 
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688 
BIDS Manager-Pipeline: a framework for multi-subject analysis in electrophysiology

A Jegou1, S Medina Villalon2,1, N Roehri3, B Colombet1, B Giusiano2, F Bartolomei2,1, O David1, C-G Bénar1

1Aix Marseille Univ, Inserm, INS, Institut de Neurosciences des Systèmes, Marseille, France, 2APHM, Timone Hospital, 
Clinical Neurophysiology, Marseille, France, 3University of Geneva, Functional Brain Mapping Laboratory, Department 
of Fundamental Neurosciences, Campus Biotech, Geneva, Switzerland

Purpose: Processing large cohorts of data is very important to increase statistical power in neuroscience and 
neuroimaging. Brain Imaging Data Structure (BIDS) has been developed, in part, to overcome this problem. 
Structuring data in BIDS thus allows combining many subjects in a same analysis, in either single-center or 
multicenter studies. Our goal was thus to develop tools for collecting, transferring, organising and process automated 
analyses on data from different centers in the BIDS format. 
Methods: BIDS Manager-Pipeline (BMP) builds upon BIDS Manager (Roehri et al. NeuroInformatics 2021;19:639-
647), a software recently developed in our lab to collect, organise, and manage multimodal multicentre datasets. BMP 
coordinates the use of several modules originating from different software environments and executable programs 
and can thus be considered as a bridge between BIDS datasets and software solutions. Through a graphical user 
interface, users can filter the subjects of interest in the dataset by different criteria. BMP first controls whether the 
selected values and then run the process on all selected data. The results of analyses are stored using specifications 
for BIDS derivatives. In addition, BMP creates a table gathering the different metrics resulting from the analyses 
across subjects, for later statistical analyses. 
Results: As a use case of the Medical Informatics Platform of the Human Brain Project, we converted iEEG and 
MRI data of the F-Tract project (f-tract.eu) in BIDS. Then, we performed automatic detection of epileptic spikes and 
oscillations on 40s-baseline sections in 50 subjects, using a software include in BMP. The results were stored in the 
derivatives section following BIDS format and the statistical table was generated. 
Conclusion: BMP allows organizing and analysing data from large cohorts, either in basic neuroscience or in clinical 
research. This framework can take advantage of tools developed by the neuroscience community, centralizing and 
facilitating their use. 

718 
Fishing for antiseizure drugs in the North Sea, the discovery of halimide and plinabulin

D Copmans1, S Kildgaard2, E Roux1, M Partoens1, G Steurs3, X Wang2, WM De Borggraeve3, CV Esguerra1, AD 
Crawford1, TO Larsen2, PAM de Witte1

1KU Leuven, Department of Pharmaceutical and Pharmacological Sciences, Leuven, Belgium, 2Technical University 
of Denmark, Department of Biotechnology and Biomedicine, Kgs. Lyngby, Denmark, 3KU Leuven, Department of 
Chemistry, Leuven, Belgium

Purpose: PharmaSea screened over 2000 marine extracts, using zebrafish embryos and larvae, to identify 
compounds with the potential to treat epilepsy. Among antiseizure hits was SK0107, one of the more polar fractions 
from the crude extract ofAspergillus insuetus IBT 28443, isolated from a seawater trap set in the North Sea. 
Bioactivity-guided purification led to the discovery of two new antiseizure compounds, the 2,5-diketopiperazine 
halimide and its analogue plinabulin. These are known microtubule destabilizing agents and plinabulin is a clinical 
drug candidate for the prevention of chemotherapy-induced neutropenia and treatment of non-small cell lung cancer. 
We here report their antiseizure and anti-epileptiform activity in the larval zebrafish pentylenetetrazole (PTZ) and 
ethyl ketopentenoate (EKP) seizure models, and investigated whether microtubule depolymerization could explain 
antiseizure action by antiseizure analysis of functional analogues colchicine and indibulin. 
Method: Behavioral and electrophysiological antiseizure analysis in the zebrafish PTZ and EKP seizure models was 
performed using automated video recording and non-invasive local field potential brain recordings, as previously 
reported (WO2019043012 (PCT/EP2018/073147), Copmans D., et al.), after treatment of 2 or 18 hours via water 
immersion. 
Results: Halimide significantly lowered PTZ-induced seizure behavior (p≤0.0001) and epileptiform brain activity 
(p≤0.01) at 200 µg/mL. Plinabulin ameliorated PTZ-induced seizure behavior at 1.25, 2.5, 5, and 10 µM (p≤0.0001) 
and epileptiform brain activity (p≤0.0001) at 10 µM. Plinabulin also significantly reduced EKP-induced seizure behavior 
at 1.25, 2.5, 5, and 10 µM (p≤0.0001) and epileptiform brain activity at 10 µM (p≤0.0001). Colchicine and indibulin 
were inactive against EKP-induced seizure behavior. 
Conclusion: Halimide and plinabulin were identified as novel antiseizure compounds, demonstrating the potential 
of 2,5-diketopiperazines in general, and plinabulin in particular, for antiseizure drug discovery and development. 
Although the antiseizure mode-of-action is yet unclear, inactivity of functional analogues suggests that it is unrelated to 
microtubule depolymerization. 
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Timing matters for seizure-independent localization of the epileptogenic zone

P Klimes1, J Cimbalnik2, L Peter-Derex3, J Hall4, F Dubeau4, B Frauscher5

1Institute of Scientific Instruments, The Czech Academy of Sciences, Brno, Czech Republic, 2International Clinical 
Research Center, St. Anne’s University Hospital, Brno, Czech Republic, 3Center for Sleep Medicine and Respiratory 
Diseases, Lyon University Hospital, Lyon, France, 4Montreal Neurological Hospital, McGill University, Montreal, 
Canada, 5Analytical Neurophysiology Lab, Montreal Neurological Institute, McGill University, Montreal, Canada

Purpose: Recently, multi-feature approaches have achieved better results in identifying the epileptogenic zone (EZ) 
than single features such as rates of epileptic spikes or high-frequency oscillations (HFOs). There are, however, 
important fluctuations in epileptic activity over time, and it is unknown how these changes affect the performance of 
localization algorithms. We hypothesize that pre-selection of patient-specific time segments will improve localization 
performance. 
Method: We analyzed 60.5±15.8 hours/patient of stereo-EEG (SEEG) recordings from 34 drug-resistant focal 
epilepsy patients (16 good or Engel 1 post-surgical outcome). For each patient, we selected ten 5-min long interictal 
segments: random, random wake, random non-rapid eye movement (NREM) sleep, random N2, random N3, random 
REM, 1st 5 minutes of N2, maximum spike rate, minimum spike rate, minimum entropy. For EZ localization, we used 
a multi-feature model combining spike rates, HFO rates, relative entropy, coherence, and phase synchrony. The EZ 
was defined as resected seizure-onset zone contacts. The model was trained on Engel 1 patients. Segments were 
evaluated separately. Patients were tested by a leave-one-patient-out cross-validation. The performance of the model 
was evaluated by the area under the receiver operating characteristic curve (AUC). Differences across segments were 
tested by the Hanley-McNeal test with a multiple comparisons adjusted significance level of 0.05. 
Results: Across all segments, the model achieved an average AUC of 0.86±0.03. Fluctuations were, however, marked 
between the individual segments (0.77-0.92). The best performance was achieved in the segment with a maximum 
spike rate, the worst with a minimum spike rate (p<0.001). AUC scores across segments correlated with spike rates 
(r=0.72;p=0.002). 
Conclusion: Timing of the selection of segments for interictal EZ localization matters. While our multi-feature 
algorithm showed stable results, its performance was best when using the maximum spiking rate segment. In turn, 
periods with minimum spiking activity should be avoided for EZ localization. 
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Sensitivity of automated seizure detection tool in long term EEG monitoring

AB Justesen1, S Beniczky1

1Danish Epilepsy Centre, Department of Clinical Neurophysiology, Dianalund, Denmark

Purpose: Automated seizure detection is increasingly utilized in clinical practice, for fast and accurate detection of 
epileptic seizures. The objective of this study was to assess the clinical yield of using automated seizure detection 
when evaluating long-term electroencephalography (EEG) recordings primarily in the Epilepsy Monitoring Unit (EMU). 
Methods: We have retrospectively evaluated 100 consecutive EEG recordings (9 ambulatory sleep recordings, 91 
EMU recordings). The recordings had a duration between 14 and 240 minutes (mean: 178 minutes), with a total 
of 17852 minutes. The recordings were analyzed using BESA Epilepsy 2.0 software. We compared the automated 
seizure detections of the software, with the visual findings from trained EEG experts.  
Results: In the 100 recordings we found 276 epileptic seizures (116 focal, 160 generalized seizures). The algorithm 
identified 126 (45.7%) epileptic seizures in total. The vast majority of the missed 54.3% are generalized seizures 
(myoclonic seizures, tonic/atonic seizures and absences) and 38.8% of the focal seizures. The seizure detection 
software detected 294 episodes, which were false positive. The software did not detect any additional seizures in any 
patients, nor any seizure types that was not known.  
Conclusions: The automatic seizure detection tool provided by BESA is not a time consuming process (it takes 
approximately <5 minutes in total), and can be helpful as an additional tool, but not on its own (un-supervised). 
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36 
Electroclinical features and long-term therapeutic response in patients with typical absence 
seizures

M Vlachou1,2, GA Skrimpas3, MA Kural2, G Rackauskaite4, N Nikanorova5, J Christensen6, M Nikanorova5, S 
Beniczky1,2,3

1Aarhus University Hospital, Clinical Neurophysiology, Aarhus, Denmark, 2Aarhus University, Aarhus, Denmark, 
3Dianalund Epilepsy Center, Dianalund, Denmark, 4Aarhus University Hospital, Pediatrics, Aarhus, Denmark, 
5Dianalund Epilepsy Center, Pediatrics, Dianalund, Denmark, 6Aarhus University Hospital, Neurology, Aarhus, 
Denmark

Purpose: We sought to characterize the electro-clinical features of typical absence seizures, and to elucidate whether 
EEG or semiology features can predict long-term therapeutic outcome.  
Methods: We analysed video-EEG recordings from 213 typical absence seizures from 61 patients with idiopathic 
generalized epilepsy. We extracted semiology features, additional to the hallmark manifestations (motor/behavioural 
arrest and impairment of consciousness), their location, timing and frequency. We evaluated the duration and 
frequency of the spike-wave discharges and the presence of polyspikes. We used a supervised machine-learning 
approach to search for classifier features for long-term therapeutic outcome among 45 patients in the follow up group. 
Results: Besides the hallmark manifestations, additional semiology features were identified in 87% (95%CI: 77.2-
94.7) of the patients. The most common additional features were automatisms and eye blinking, in 67% (95% CI: 
55.2-78.7) and 55.7% (95%CI: 43.2-68.1) of patients respectively. Automatisms were associated with longer seizure-
duration (p< 0.0001) and oral automatisms occurred earlier compared to limb automatisms (4.03 vs. 6.19 seconds; 
p=0.005). The mean duration of the ictal spike-wave discharges was 9.06 seconds (SD: ±5.6), and the median 
frequency was 3 Hz. Polyspikes occurred in 46 seizures, 19 patients. Median follow-up was 5 years, and 73% (95%CI: 
58-85.4) of the patients were seizure-free at end of follow up. None of the semiology features, alone or in combination 
were predictors of therapeutic outcome. The only significant classifier was the presence of polyspikes, predicting a not 
seizure-free outcome with an accuracy of 73% (95%CI: 70-77%), Positive Predictive Value of 92% (95%CI: 84-98%).  
Conclusions: Semiology features in addition to behavioural arrest and non-responsiveness are common in typical 
absence seizures, but they do not predict long-term prognosis. Presence of polyspikes has a high positive predictive 
value for unfavourable therapeutic outcome, and their presence should be included when reporting EEGs in patients 
with typical absence seizures. 

46 
Automatic seizure detection framework

F Gasca1, R Tech1, M Wagner1, J Kastner1, M Fuchs1

1Compumedics Europe GmbH, Hamburg, Germany

Purpose: Development of an automatic seizure detection framework for electroencephalography (EEG) with high 
sensitivity and low false positive rate, which seamlessly integrates into the clinical workflow without requiring the 
presence of specific channels. 
Method: The EEG frequency content is represented by continuous wavelet transform coefficients obtained using the 
complex Morlet wavelet in equidistant scales from 1 Hz to 30 Hz. From these coefficients, six features are extracted: 
minimum, maximum, root-mean-square, mean, standard deviation and skewness. These features are used to train 
a support vector machine classifier, which receives 30-second blocks as input. Each block is composed of five 
contiguous 6-second segments. This block configuration was chosen based on cross-validation training results (5-fold, 
leave-one-out). 
For evaluation we used publicly available data from the Children’s Hospital Boston and Massachusetts Institute of 
Technology (CHB-MIT database, physionet.org): 23 cases from 22 subjects, ages 1.5 – 22, 21 channels, 256 Hz 
sampling frequency, totaling 952 hours of EEG with 171 marked seizures. 
Sensitivities and false positive rates/hour (FPR/h) were obtained for varying minimum-recruitment, namely, the amount 
of channels required to be classified as containing a seizure simultaneously. 
All methods are part of the CURRY 9 software (Compumedics Ltd., Abbotsford, Australia), including training/creation 
of custom classifiers based on this framework, as well as seamless addition of pre- and post processing steps (e.g. 
source reconstruction). 
Results: Varying minimum-recruitment, the sensitivity-to-FPR trade-off can be balanced. For example, 19% minimum-
recruitment yields 81% sensitivity and 0.7 FPR/h, having all seizures captured in 69% of the cases. In contrast, 42% 
minimum-recruitment yields 91% sensitivity and 3.2 FPR/h, having all seizures captured in 78% of the cases. 
Conclusion: The framework reached top performance range in available commercial solutions (Baumgartner et al. 
Epilepsia 2018;59:14-22, Goenak et al. Seizure 2018;55:70-75) whilst offering flexibility and seamless integration into 
the clinical workflow within the CURRY software. 
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50 
Subdural recordings more frequently result in surgical therapy than depth electrode 
recordings: a monocentric analysis in 443 consecutive patients undergoing intracranial 
preoperative evaluation

A Schulze-Bonhage1, J Männlin1, D-M Altenmüller1, C Scheiwe2, P Reinacher3, V San Antonio Arce1

1University Medical Center - University of Freiburg, Epileptology, Freiburg, Germany, 2University Medical Center 
- University of Freiburg, Neurosurgery, Freiburg, Germany, 3University Medical Center - University of Freiburg, 
Stereotactic and Functional Neurosurgery, Freiburg, Germany

Purpose: Intracranial recordings are used to define the epileptogenic region in complex cases with insufficient or 
inconsistant localizing information from non-invasive studies. The type of intracranial investigation greately differs 
between centers without universal agreement as to the optimal diagnostic procedure. We here retrospectively 
analyzed outcomes of subdural and depth electrode recordings at the Freiburg epilepsy center to compare their 
diagnostic yield. 
Method: 443 consecutive patients (347 lesional, 96 non-lesional) undergoing intracranial presurgical evaluation were 
analyzed using electronic charts and information from MR imaging and intracranial electrophysiology. 147 patients 
underwent purely subdural evaluation, 160 patients depth electrode recordings, and 136 a combined approach. 
Patients were analyzed as to whether  
(1) the epileptogenic region could be identified with certainty or approximately in lesional and non-lesional cases,  
(2) surgery was recommended. 
Results:                 
(1) In lesional epilepsy, in 63% of patients undergoing subdural recordings, 69% of patients with depth recordings, 
and 61% of patients with combined recordings were considered to have a clear definition of the seizure onset zone. 
In lesional epilepsy, 86% of patients undergoing subdural recordings, 64% of patients with depth recordings, and 83% 
of patients with combined recordings proceeded to surgery with a mean Engel I outcome of 60.8 %. In non-lesional 
epilepsy, 63% of patients undergoing subdural recordings, 57% of patients with depth recordings, and 55% of patients 
with combined recordings proceeded to surgery with a mean Engel I outcome of 54.2%.  
(2) In both, temporal and frontal implantations of lesional patients, the rate of patients proceeding to surgery was 
higher following subdural recordings. 
Conclusion: In both, non-lesional and lesional patients subdural and depth electrode recordings showed high rates 
of succesful identification of the seizure onset zone. Significantly more patients with subdural recordings, however, 
proceeded to surgery, with similar rates of postoperative seizure control. 

57 
Is the flicker fusion appropriate to determine neurotoxic adverse events of antiseizure 
medication in epilepsy patients?

B Steinhoff1,2, M Schuler1,2, M Mighali1, T Intravooth1

1Kork Epilepsy Center, Kehl-Kork, Germany, 2University of Freiburg, Medical Faculty, Freiburg, Germany

Purpose: The critical flicker frequency (CFF) is defined as the frequency threshold when flickering light is perceived 
as continuous. Flicker frequency (FF) defines the frequency when previously continuous light appears as flickering. 
The CFF is a paradigm for neurotoxic adverse events of drugs in pharmacology and may be also influenced by 
disorders such as hepatic encephalopathy. Therefore, CFF and FF might be impaired in case of neurotoxic adverse 
events of antiseizure medication (ASM) and correlate with the amount of such side effects. This was investigated in 
this study in in-patients with normal cognition.  
Method: Appropriate participants got a questionnaire and filled out the Adverse Event Profile form (AEP). We used 
a CFF device that produced red, green, blue or white flicker. In the patient group we repeated the measurement 
after one week (T2). CFF and FF were compared between patients and between patients and healthy controls. The 
correlation between alterations of CFF and FF with AEP results and the trough serum concentration of the ASMs was 
calculated.  
Results: 33 people with epilepsy (PWE) and 20 healthy controls participated. At baseline (T1) four PWE reported 
neurotoxic adverse events by means of the AEP. At T2, two PWE remained. With the exception of the FF for green 
light CFF and FF were reduced in PWE compared to controls irrespective of their subjective reports. However, CFF 
and FF did not differ significantly between PWE with and without side effects. At T2 CFF and FF did not correlate with 
changes of AEP scores, serum concentrations or doses. 
Conclusion: CFF and FF distinguish between PWE with ASM treatment and healthy controls. Within the group of 
PWE no further clinically helpful differentiation was possible. 
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82 
Utility of prolonged outpatient EEG in the detection of interictal epileptiform discharges and 
its impact on clinical management

Y Goh1, CYK Chua1, LR Liu1, QQJ Lim1, R Rathakrishnan1

1National University Health System, Neurology, Singapore, Singapore

Introduction: In patients with paroxysmal neurological events who are significant diagnostic challenges or in patients 
with refractory epilepsy, current guidelines recommend the use of longer-term monitoring. Outpatient ambulatory 
monitoring is a viable option in cases in which inpatient video-EEG monitoring is unavailable. Previous studies have 
shown that outpatient prolonged video-EEG monitoring yields a higher incidence of interictal epileptiform discharge 
(IED) detection compared to routine EEG and can aid in altering clinical diagnoses and management. We describe our 
centre’s experience with prolonged outpatient video-EEG monitoring in the past six years. 
Methods: A retrospective study was performed in a 1000-bed academic university hospital in Singapore. 96 
consecutive outpatient prolonged outpatient video-EEGs performed between 1 January 2016 to 31 May 2021 inclusive 
were analysed. No patients underwent drug tapering or sleep deprivation. EEGs were reviewed by 2 EEG-trained 
neurologists and relevant clinical details were collected. 
Results: 96 EEGs were performed in 83 patients. The median (Q1:Q3) duration of prolonged EEG monitoring was 
77.5 minutes (60:172.5). 62.5% of EEGs were performed on patients with a pre-existing diagnosis of epilepsy and 
53.1% on those taking anti-seizure medication. 38 (39.6%) EEGs were performed for diagnostic clarity, 19 (19.8%) 
for localization of epileptogenic focus, and 39 (40.6%) to aid titration of anti-seizure medication. 35 (36.5%) prolonged 
EEGs performed captured interictal epileptiform discharges. 4 (11.4%) of these recordings were preceded by normal 
routine EEGs. On analysis of available video-EEG data, the median (Q1:Q3) time to first IED was 17 minutes (6:26). 
Changes in medication regimes were instituted following the results of 59.4% video-EEG recordings, with 11.5% of 
recordings leading to changes in diagnoses. 
Conclusion: This single-centre study demonstrates the real-world utility of prolonged EEG monitoring.  

112 
The operational definition of epileptiform discharges significantly improves diagnostic 
accuracy of trainees in EEG reading

MA Kural1, ST Aydemir2, HC Levent2, B Ölmez2, IS Özer2, M Vlachou1, A Hauschultz Witt1, AY Yilmaz2, S Beniczky1

1Aarhus University, Department of Clinical Neurophysiology, Aarhus, Denmark, 2Ankara University, Department of 
Neurology, Ankara, Turkey

Objective: To assess whether trainees can learn and implement the operational definition of interictal epileptiform 
discharges (IEDs) of the International Federation of Clinical Neurophysiology (IFCN), based on six morphological 
criteria, and whether its implementation improves their diagnostic performance. 
Methods: Seven trainees evaluated a balanced dataset of 70 EEG samples containing sharp transients (35 from 
patients with epilepsy and 35 from patients with non-epileptic paroxysmal events). The gold standard was derived from 
video-EEG recordings of the habitual clinical episodes. The trainees individually reviewed the EEGs, blinded to all 
other data, in two successive training sessions, three months apart. The second session was preceded by a teaching 
module about the IFCN-criteria, and the trainees implemented them during the second reading session.  
Results: By implementing the IFCN-criteria, trainees significantly improved their specificity (94.29% vs. 77.14%, 
p=0.01) and overall accuracy (81.43% vs. 64.29%, p=0.01) for identifying IEDs. Sensitivity also improved but it did not 
reach the level of statistical significance (77.14% vs. 60%, p=0.07).
Conclusions: Implementing the IFCN criteria significantly improves the diagnostic performance of trainees in 
identifying IEDs.
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188 
Validating EEG source imaging using intracranial electrical stimulation

K Unnwongse1, S Rampp2,3, T Wehner1, A Kowoll4, Y Parpaley5, M von Lehe5, B Lanfer1, M Rusiniak6, C Wolters7, J 
Wellmer1

1Ruhr-Epileptology, University Hospital Knappschaftskrankenhaus, Ruhr-University, Neurology, Bochum, 
Germany, 2University Hospital Erlangen, Neurosurgery, Erlangen, Germany, 3University Hospital Halle (Saale), 
Neurosurgery, Halle (Saale), Germany, 4Ruhr-Epileptology, University Hospital Knappschaftskrankenhaus, Ruhr-
University, Radiology, Bochum, Germany, 5Ruhr-Epileptology, University Hospital Knappschaftskrankenhaus, Ruhr-
University, Neurosurgery, Bochum, Germany, 6Besa, GmbH, Gräfelfing, Germany, 7Institute for Biomagnetism und 
Biosignalanalysis, University of Münster, Münster, Germany

Purpose: To evaluate spatial accuracy of electrical source imaging (ESI) for known sources, using electrical 
stimulation potentials recorded on simultaneous stereo-EEG and 37-channel scalp EEG and to identify factors 
determining the localization error. 
Method: In 11 patients undergoing simultaneous stereo-EEG and 37-channel scalp EEG recordings, sequential series 
of 99-110 biphasic pulses were applied on adjacent contacts of implanted stereo-EEG. ESI of averaged stimulation 
potentials was calculated utilizing a dipole source model on individual 4-compartment finite element method head 
models with various skull conductivities (0.0413-0.001 S/m). The localization error was calculated using Euclidean 
distance between the estimated dipoles and the center point between two stimulating contacts.  
Results: 3,619 stimulation locations, respectively dipole localizations, were included. Mean localization errors ranged 
from 10.3 to 26 mm, depending on source depth and selected skull conductivity. The mean localization error increased 
with an increase of source depth (r=0.19, P<0.01) and decreased with an increase of skull conductivity (r=-0.26, 
P<0.01). Skull conductivity of 0.0206 S/m yielded lowest mean localization errors (12.8±5.6 mm) for all source depths. 
Using standard adult skull conductivity of 0.0042 S/m, mean localization error was 22.5±9.8, 14.4±5 and 15.4±8.6 
mm for sources located in the mesial temporal structures, the lateral temporal cortex and the lateral frontal cortex 
respectively. In relation to stimulation locations, the majority of estimated dipoles moved inward-forward-downward 
to outward-forward-downward with an increase of source depth and a decrease of skull conductivity. An increase of 
source depth, the number of skull holes, and white matter volume, while decrease of skull conductivity independently 
led to higher localization error.  
Conclusion: This evaluation of ESI accuracy using artificial patterns with high signal to noise ratio supports its 
application in presurgical epilepsy evaluation. Source depth and skull conductivity independently determine magnitude 
and offset direction of localization errors of estimated dipoles. 

192 
Posterior cingulate epilepsy: a systematic review

C Pepin1, K Brochu1, P Lessard-Bonaventure1, F Bergeron2, DK Nguyen3, L Martineau1

1Centre Hospitalier Universitaire (CHU) de Québec - Université Laval, Québec, Canada, 2Université Laval Library, 
Québec, Canada, 3Centre Hospitalier de l’Université de Montréal (CHUM) - Université de Montréal, Montréal, Canada

Purpose: The cingulate gyrus is part of the limbic system and can be divided anatomically and functionally into the 
anterior, middle and posterior cingulate cortex. The middle region can be further partitioned into anterior and posterior 
parts according to their different connections. Cingulate epilepsies are rare and knowledge about posterior cingulate 
epilepsy (PCE) remains limited. PCE is often misleading because the seizure onset is located in an anatomically deep 
and semiologically silent area (Caruana F et al. Brain 2018;41(10):3035-3051). We aim at providing a description of 
posterior-middle cingulate epilepsy (pMCE) and PCE. 
Method: A comprehensive search strategy was conducted in PubMed, Embase and Cochrane. Articles identifying 
patients with confirmed pMCE or PCE based on imaging, intracranial electroencephalography or surgery results were 
selected by two independent reviewers and included for analysis. Information concerning patient characteristics, ictal 
semiology, pre-surgical investigations, electrophysiological findings and surgery outcomes was retrieved. 
Results: Thirty-four patients with pMCE and thirty-five patients with PCE were included in the analysis. The following 
numbers include patients with available data only. Many patients had daily seizures (32/69; 46%). The most frequent 
type of aura was sensory aura in both pMCE (18/34; 53%) and PCE (8/35; 23%). Motor components of seizures 
were predominantly tonic in pMCE (24/34; 71%) and automotor in PCE (11/35; 31%). Lateralizing signs were mostly 
contralateral to the epileptogenic zone. Impaired awareness was often reported in PCE (16/35; 46%) but less often 
in pMCE (5/34; 15%). Scalp electroencephalography localized more often to the anterior vertex in pMCE and to the 
temporal region in PCE. Surgical outcome was good (Engel Class I) in most patients (43/62; 69%). 
Conclusion: These results provide an overview of the electroclinical features of pMCE and PCE. They highlight the 
importance of properly recognizing these types of epilepsy as they may be amenable to epilepsy surgery. 
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195 
Relation of ictal/interictal connectivity patterns and 3D spike source analysis in subdural 
electroencephalographic recordings

A Pinzon1,2,3, M Cabrerizo2, J Rodriguez2, N Rojas2, V Siomin4, R Narchet3, A Petre1, A Williams1, M Adjouadi2
1Neurology Group, Miami, United States, 2Florida International University, Electrical and Computer Engineering, 
College of Engineering and Computing, Miami, United States, 3Baptist Hospital - Miami Neuroscience Institute, 
Neurology - Epilepsy, Miami, United States, 4Baptist Hospital - Miami Neuroscience Institute, Neurosurgery, Miami, 
United States

Purpose: To have a better understanding of localized and distant connectivity networks of interictal and ictal 
epileptiform discharges as a complementary analysis for presurgical evaluation. 
Method: Focal epileptiform discharges (FEDs) are related to an abnormal region of the brain. Selected interictal 
and ictal discharges with a reasonable time constant patterns were identified for this study. We present a time and 
frequency domain cross-correlation analysis of in FEDs based on the number of connections (significance threshold 
p< 0.05) identified in the regions of interest in a case of lesional parieto-occipital super refractory epilepsy. A MATLAB 
environment was used, cross-correlation coefficients were calculated for each electrode pair using a time lag of ± 
500ms, where the maximum value was selected. Also, Curry 3D spike source analysis of FEDs was obtained by 
calculating the inverse problem in order to show significant onset activation areas in this case study. Functional 
connectivity maps were obtained from FEDs on subdural electroencephalographic data. The spatiotemporal modeling 
(moving dipole, rotating dipole, and CDR), was then superimposed on magnetic resonance imagery (MRI) in order to 
present the possible epileptogenic regions.  
Results: Vascular lesion was located in the parietal occipital region in the right hemisphere. FEDs arising from this 
region were then evaluated in conjunction with functional connectivity analysis (time and frequency domains) in order 
to validate the propagation of the spikes. Most active regions, based on the number of connections, were located in 
the anterior part of the lesion, and there was a significant propagation in the occipital midline area and the ipsilateral 
temporal region. 
Conclusion: This study shows that it is possible to relate FEDs in lesional areas, when placed in context with 3D 
spike source analysis, to abnormal “long distance networking” even in “normal” areas in the brain. 

217 
Multiple mechanisms shape the relationship between seizure pathways and seizure 
duration

GM Schroeder1, FA Chowdhury2, M Cook3, B Diehl2, JS Duncan2, PJ Karoly3, P Taylor1, Y Wang1

1Newcastle University, Newcastle upon Tyne, United Kingdom, 2UCL, London, United Kingdom, 3University of 
Melbourne, Melbourne, Australia

A seizure‘s electrographic dynamics are characterised by its spatiotemporal evolution, also termed dynamical 
„pathway“, and the time it takes to complete that pathway, which results in the seizure’s duration. Both seizure 
pathways and durations have been shown to vary within the same patient. However, it is unclear whether seizures 
following the same pathway will have the same duration or if these features can vary independently. We compared 
within-subject variability in these seizure features using 1) epilepsy monitoring unit intracranial EEG (iEEG) recordings 
of 31 patients (mean 6.7 days, 16.5 seizures/subject), 2) NeuroVista chronic iEEG recordings of 10 patients (mean 
521.2 days, 252.6 seizures/subject), and 3) chronic iEEG recordings of 3 dogs with focal-onset seizures (mean 324.4 
days, 62.3 seizures/subject). While the strength of the relationship between seizure pathways and durations was 
highly subject-specific, in most subjects, changes in seizure pathways were only weakly to moderately associated 
with differences in seizure durations. The relationship between seizure pathways and durations was strengthened 
by seizures that were truncated versions of other seizures both in duration and in pathway („truncated seizures“); 
but weakened by seizures that had a common pathway, but different durations (``elastic pathways”), or had similar 
durations, but followed different pathways („duplicate durations“). Even in subjects with distinct populations of short 
and long seizures, seizure durations were not a reliable indicator of different seizure pathways. These findings suggest 
that seizure pathways and durations are modulated by different processes. Uncovering such modulators may reveal 
novel therapeutic targets for reducing seizure duration and severity. 
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304 
Dynamic properties of HFOs and spikes in the intra-operative electrocortigram in patients 
with focal cortical dysplasia

E Schaft1, D Sun1, M van ‚t Klooster1, D van Blooijs1, P Smits1, W Zweiphenning1, P Gosselaar1, C Ferrier1, M 
Zijlmans1,2

1UMC Utrecht, Neurology and Neurosurgery, Utrecht, Netherlands, 2Stichting Epilepsie Instellingen Nederland (SEIN), 
Heemstede, Netherlands

Purpose: High frequency oscillations (HFOs) and spikes are known biomarkers for the epileptogenic focus. HFOs 
seem to have advantages overspikes, due to their specificity for the epileptogenic focus. The specific characteristics 
of HFOs and spikes for different pathologies in the intra-operative ECoG (ioECoG) has not been extensively 
investigated, while pathology specific knowledge can guide neurosurgeons during epilepsy surgery. We investigated 
the dynamics of HFOs and spikes for focal cortical dysplasia (FCD) patients with respect to the distribution, spreading 
and temporal properties. 
Methods: People with epilepsy who underwent an ioECoG (4x5 AD-Tech grid) tailored resection, were selected from 
the UMCU RESPect database. Inclusion criteria were FCD confirmed by pathology and an Engel 1A outcome 1y post 
resection. Spikes, ripples (80-250Hz) and fast ripples (250-500Hz) in 1 minute ioECoG epochs pre-resectionwere 
automatically detected and visuallychecked. We compared the total number of events in- and outside resected area 
(RA, non-RA; independent t-test). We analyzed the timing of the HFOs and spikes by comparing the timing of HFOs in 
respect to the peak of the spike. 
Results: We selected 22 patients (mean 19.2y) with FCD type 1A (n=2), 2A (n=6) and 2B (n=14). Spikes were found 
in 21 patients, ripples in 20 patients and fast ripples in 6 patients. The number of events found in electrodes covering 
the RA, edge and non-RA are for spikes: 1676, 265 and 746 (RA vs non-RA p<0.01); ripples: 977, 20 and 108 
(p<0.01); fast ripples (FR): 214, 0 and 0 (p=0.01). Ripples on spikes occurred at the time of the peak, while fast ripples 
on spikes occurred on the rising flank of the spike. 
Conclusion: FCD pathology is characterized by statistically difference in the number of ioECoG events, especially 
HFOs, between resected and not-resected tissue. This suggests that HFOs can be used to tailor epilepsy surgery in 
patients with FCD. 

318 
A neuromorphic spiking neural network detects epileptic high frequency oscillations in the 
scalp EEG

K Burelo1,2, F Costa1,2, G Ramantani3,2, G Indiveri2,4, J Sarnthein1,2

1UniversitätsSpital, Zurich, Switzerland, 2University of Zurich, Zurich, Switzerland, 3Universitäts-Kinderspital, Zurich, 
Switzerland, 4ETH, Zurich, Switzerland

Purpose: Interictal High Frequency Oscillations (HFO) are measurable in scalp EEG. This development has 
aroused interest in investigating their potential as biomarkers of epileptogenesis, seizure propensity, disease 
severity, and treatment response. The demand for therapy monitoring in epilepsy has kindled interest in compact 
wearable electronic devices for long-term EEG recording. Spiking neural networks (SNN) have emerged as optimal 
architectures for embedding in compact low-power signal processing hardware. 
Method: We analyzed 20 scalp EEG recordings from 11 pediatric focal lesional epilepsy patients. We designed a 
custom SNN to detect events of interest (EoI) in the 80-250 Hz ripple band and reject artifacts in the 500-900 Hz band. 
Results: We identified the optimal SNN parameters to detect EoI and reject artifacts automatically. The occurrence 
of HFO thus detected was associated with active epilepsy with 80% accuracy. The HFO rate mirrored the decrease 
in seizure frequency in 8 patients (p = 0.0047). Overall, the HFO rate correlated with seizure frequency (rho = 0.90 CI 
[0.75 0.96], p < 0.0001, Spearman’s correlation). 
Conclusion: The fully automated SNN detected clinically relevant HFO in the scalp EEG. This study is a further step 
towards non-invasive epilepsy monitoring with a low-power wearable device. 
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335 
Deep learning and electrocorticography to tailor epilepsy surgery

S Hoogteijling1,2,3, E Schaft1, G Huiskamp1, S Straumann1,4, P Smits1, M Demuru1, P van Rijen1, F Leijten1, T Gebbink1, 
M van Putten3, M Zijlmans1,2, on behalf of the RESPect database group
1University Medical Center Utrecht, Neurology and Neurosurgery, Utrecht, Netherlands, 2Stichting Epilepsie 
Instellingen Nederland (SEIN), Heemstede, Netherlands, 3University of Twente, Clinical Neurophysiology, Technical 
Medical Center, Enschede, Netherlands, 4University Hospital Basel, Neurosurgery, Basel, Switzerland

Purpose: Intra-operative electrocorticography (ioECoG) is used to delineate epileptogenic tissue. This delineation can 
be difficult due to the paucity of accurate epileptic ioECoG biomarkers. Computer-aided pattern recognition algorithms 
can be useful in the delineation process but need to be validated. This requires a large ioECoG dataset. Our aim is to 
construct a training and test set to train and validate a convolutional neural network (CNN) for binary classification of 
ioECoG channels as epileptic or non-epileptic. 
Method: We retrospectively included patients who had an Engel 1A outcome from the RESPect database – a 
database with intracranial electroencephalography data from patients who underwent epilepsy surgery from 2008 on 
at University Medical Center Utrecht. Patients undergoing amygdala-hippocampectomy were excluded. The ioECoG 
channels were measured at 2048Hz and labelled as being inside or outside the resected area based on pre- and 
postresection photos. All resected channels were assumed epileptic, given that all patients had Engel 1A outcome. 
We split the patients into an 80% training and 20% test set after stratification by age and pathology. The CNN will be 
trained and validated to dichotomously classify single ioECoG channels on the training and test set, respectively. 
Results: In total 113 patients (mean age: 18 [0-68] years) were included where 57 had frontal lobe epilepsy, 43 
temporal lobe epilepsy, and 13 another anatomical location; 112 patients showed MRI abnormalities; 49 patients had 
tumour tissue, 39 cortical development malformation, 20 other pathology types, and 6 no abnormalities confirmed 
by pathology. Per patient, 1-6 pre-resection ioECoG recordings were made with 6-36 electrodes where at least 1 
electrode covered the resection area. 
Conclusion: This work is the first to build a large ioECoG dataset to train and validate a CNN. This dataset will be 
used to test whether a CNN can classify a single ioECoG channel as epileptic or non-epileptic. 

407 
Characteristics of absence seizures in relation to visuospatial attention

V Barone1, JP van Dijk2,3, GH Visser4, MH Debeij-van Hall2, MJ van Putten1,5

1University of Twente, CNPH, Enschede, Netherlands, 2Academic Center for Epileptology Kempenhaeghe, Heeze, 
Netherlands, 3Eindhoven University of Technology, Eindhoven, Netherlands, 4Stichting Epilepsie Instellingen 
Nederland (SEIN), Heemstede, Netherlands, 5Medisch Spectrum Twente, Enschede, Netherlands

Purpose: Absence seizures often affect attention. In particular, complaints related to unresponsiveness, visual 
allocation and maintenance of attention are consistent in patients with absences. Defining the relation between 
absence seizures characteristics and neurophysiological markers of visuospatial attention can help explaining clinical 
symptoms and may assist in prognostication and clinical advice. 
Methods: We employed a within-subjects design to study the association of the EEG morphology and semiology 
of absences with visual attention. We included paediatric patients with generalized absence seizures at the Dutch 
tertiary epilepsy clinics Kempenhaeghe and Stichting Epilepsie Instellingen Nederland (SEIN). Patients performed 
a dedicated, 20-minutes-long computerized choice reaction time task, while EEG and eye-tracking outputs were 
synchronously recorded. We assessed reaction times (RTs) and features derived from eye movements. We used 
eye movements to subdivide RT into subcomponents, i.e. saccadic latency, saccadic duration and processing speed. 
Duration, frequency and morphology of ictal and interictal spike-wave discharges obtained from a 24h video-EEG 
investigation were correlated with RTs and eye movements. 
Results: Our preliminary results include data from 10 patients with absence seizures, aged between 7 and 16 years. 
RT is significantly larger (p< 0.01) in patients who present paroxysms during the task performance. Furthermore, 
duration and frequency of the absences are associated with RT and RT subcomponents. Our pilot data further suggest 
that EEG characteristics of the absences (e.g. morphology of the spike-waves, amplitude or frequency) may also 
relate to markers of visuospatial attention. 
Conclusion: We show that the degree of impairment of visual attention varies among patients with absences, 
depending on seizures characteristics, too. A fast assessment of visuospatial attention can be usefully employed 
in clinical practice to deliver advice tailored to the individual patient and for characterization and prognostication of 
patients with absence seizures. 
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468 
Prevalence of epileptiform activity in early Alzheimer’s disease (AD)

A Nous1,2, L Seynaeve2, G Nagels1,2, I Smolders1, S Engelborghs1,2

1Vrije Universiteit Brussel, Center for neurosciences, Jette, Belgium, 2Universitair Ziekenhuis Brussel, Neurology, 
Jette, Belgium

Introduction: Epileptic seizures are a known comorbidity of Alzheimer’s disease (AD). Epileptiform activity (even 
subclinical) as detected by 24-hour electro-encephalography (EEG) or magneto-encephalography has been reported 
in probable AD patients. Moreover, epileptiform activity might lead to disease progression in AD. 
Purpose: To estimate the prevalence of epileptiform activity in preclinical AD and mild cognitive impairment (MCI) due 
to AD, as compared with healthy controls. 
Methods: All subjects underwent a full neuropsychological examination, brain MRI and FDG-PET scans as well as 
lumbar puncture for analysis of core AD CSF biomarkers or PET amyloid. Subjects belonging to the AD continuum 
were diagnosed according to the NIA-AA research criteria. All exams were normal in the control group. All subjects 
underwent 24-hour EEG monitoring to detect epileptiform activity by means of automated spike detection. Due to its 
high sensitivity but low specificity, artefacts, sharp activity not clearly distinguishable from background rhythm and 
electropositive spikes on Average montage were removed by A.N. Remaining spikes were evaluated as being epileptic 
or not by our clinical epileptologist (L.S.), who was blinded to diagnosis. 
Results: Preliminary data from the 24-hour EEG monitoring were reported. Epileptiform activity was detected in 3 
out of 15 MCI patients, one out of 4 preclinical AD patients and in none of our healthy controls (n=3). The amount of 
spikes was 1, 2 and 10 per 24-hour EEG for MCI patients, 2 per 24 hour for our preclinical AD patient. Interestingly, 
MCI patients with epileptiform activity (median age 67 y/o [65;67]) were significantly younger than MCI patients without 
epileptiform activity (median age 72 y/o [68.75;76.75]) (p = 0.048). 
Conclusion: Preliminary data of this ongoing study show that epileptiform activity is more prevalent in the AD 
continuum as compared to healthy controls. MCI patients with epileptiform activity were significantly younger than MCI 
patients without. 

622 
Can seizure cycles forecast outcomes of video-EEG: a prospective cohort study

J Naim-Feil1, D Eden2, R Stirling1,2, D Payne2, M Maturana2, D Grayden1, M Cook1, D Freestone2, P Karoly1,2, E 
Nurse2,1

1University of Melbourne, Melbourne, Australia, 2Seer, Melbourne, Australia

Purpose: A limitation of video-electroencephalography (vEEG) monitoring is the difficulty of capturing seizure activity 
during a non-specific monitoring time-frame. Recent work has confirmed self-reported seizure cycles can be used to 
generate forecasts of seizure likelihood (Karoly et al 2020). This novel forecasting framework could be implemented 
to identify an optimal vEEG monitoring time-frame. Here, we report preliminary results of a prospective study using 
personalised seizure forecasts to increase the yield of vEEG. 
Method: Thirty-five adults (females = 28) referred for vEEG monitoring, with a diagnosis of active epilepsy (>1 seizure 
per month) were recruited. Participants recorded seizure events in a mobile seizure diary. Diary seizure times were 
utilized to detect an individual’s multiday cycle, and forecast dates of seizure risk. Follow up vEEG monitoring was 
scheduled according to the forecast of seizure risk (randomly allocated to high or low risk). Outcomes measures 
included: 1. Presence of epileptic events during monitoring. 2. Examination of EEG reports (normal/abnormal reports). 
3. Assessment of EEG traces. 
Results: At baseline EEG, 37% of participants presented with normal EEG, 49% with abnormal interictal activity 
but no confirmed seizure event and 14% with both abnormal interictal activity and confirmed seizure events. Here, 
we report preliminary findings from 4 participants whose 2nd EEG was based on their seizure risk forecast. There 
is promising early evidence of alignment between forecast and vEEG outcome. For instance, P1 presented with 
abnormal interictal activity and multiple seizures at baseline EEG, however, during subsequent vEEG (scheduled in 
low-risk), there were no confirmed seizure events. P2 presented with normal EEG at baseline and their subsequent 
vEEG (in high-risk) showed abnormal interictal activity. 
Conclusion: Data from this ongoing study supports the need for optimised monitoring timeframes. Moreover, our 
preliminary data provides initial support for the efficacy of seizure forecasts for improving vEEG monitoring. 
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627 
Spectral factorization-based identification of seizure onset zone

S Kasradze1, L Giorgi1, L Ephremidze2, I Spitkovsky2

1Caucasus International University, Medicine, Tbilisi, Georgia, 2New York University in Abu Dhabi (NYUAD), 
Mathematics, Abu Dhabi, United Arab Emirates

Purpose: Accurate localization of the epileptic seizure onset zones and their propagations, which usually depends on 
the information obtained from electroencephalography recordings, is crucial for successful epilepsy surgery. For this 
purpose, the analysis of high-frequency (>80 Hz) oscillations by non-parametric Granger Causality (NPGC) has been 
reported to be successful. The NPGC method, which uses heavy mathematical computations, relies on matrix spectral 
factorization (MSF). So far, the Wilson algorithm (WA) for MSF dominated in neuroscience applications, however, an 
alternative Janashia-Lagvilava algorithm (JLA) proved also to be effective and more accurate for noisy data. The Aim 
of the study was to test capacities of JLA on real data obtained from ictal EEG recordings. 
Methods: Two regions ( and ) of interest and a time epoch were isolated. In order to apply NPGC estimation for 
these regions, cpsd matrix was constructed in frequency domain by the multitapers method. The factorization , where 
is a transfer function and is a noise covariances matrix, was performed by JLA. The NPGC estimations and were 
computed for high frequency values by the standard formula using and . These estimations were used to confirm the 
visually suspected seizure onset region and its propagation. 
Results: In place of the WA, the JLA was for the first time successfully used on specific real EEG data for localization 
of epileptic seizure onset and its propagation by NPGC. A thorough comparative analysis of these two algorithms 
should be the subject of the future work. 
Conclusion: The recently developed JLA has the potential to substitute the WA which is widely used in computational 
neuroscience at present. 
Acknowledgment: The study was performed by the financial support of the internal grant of Caucasus International 
University. 

685 
The interictal automated responsiveness test (iART) analyzes transient cognitive 
impairment in an international manner

H Krestel1,2, J Rackauskaite3, M Khoueiry4, A von Allmen1, YY Li5, G Pereira Marcal6, A Quiroz7, N Erceg7, L Panos8, M 
Pelczar9, G Schoretsanitis10, M Cicek11, M Zedka12, C Jagella1, R Markhus13, F Rosenow2, H Blumenfeld14

1Yale University School of Medicine, Neurology, New Haven, United States, 2University Hospital Frankfurt, Epilepsy 
Center Frankfurt Rhein-Main, Frankfurt, Germany, 3St. Urban Hospital, Psychiatry, St. Urban, Switzerland, 
4Valais Hospital, Neurology, Sion, Switzerland, 5TCM SinoCare, Bern, Switzerland, 6Wyss Hospital, Psychiatry, 
Münchenbuchsee, Switzerland, 7Berner Klinik Montana, Neurological Rehabilitation, Crans-Montana, Switzerland, 
8Bern University Hospital and University of Bern, Cognitive and Restorative Neurology, Bern, Switzerland, 
9Kantonsspital Baselland, Orthopaedic Surgery and Traumatology, Liestal, Switzerland, 10Psychiatric University 
Hospital Zürich, Zürich, Switzerland, 11Münsingen Psychiatric Center, Münsingen, Switzerland, 12Valais Hospital, 
Pediatric Neurology, Sion, Switzerland, 13Oslo University Hospital, National Centre for Epilepsy, Oslo, Norway, 14Yale 
University School of Medicine, Neurology, Neuroscience and Neurosurgery, New Haven, United States

Purpose: Interictal Automated Responsiveness Testing (iART) is an evolution of a standardized and validated test 
for measuring cognitive performance during epileptic seizures, Automated Responsiveness Testing in Epilepsy, 
developed in our laboratory. iART is designed to detect transient cognitive impairment (TCI) during brief interictal 
epileptiform discharges (IEDs). 
Methods: iART tests orientation (time, person, place), language comprehension, word recall, word repetition, 
knowledge of body parts, left-right discrimination, apraxia, memory (e.g., time), and executive functions (e.g., 
persistence in enumerating numbers even though white noise is presented). Medical colleagues were contacted 
to translate the questions into their native language and to record the battery of questions using Zoom Video 
Communications software. Video files were saved in mp4 format. 
Results: We recorded the question battery in Chinese, Arabic, Turkish, Greek, Russian, Lithuanian, Polish, 
Romanian, Czech, Croatian, German, Italian, French, Spanish, and Portuguese. A Python Script starts and stops 
the videos and can be controlled by a keyboard or by a TTL pulse. A scoring system was developed to quantify the 
extent of transient cognitive impairment by coding the patients‘ responses: 0 for no response, 1 for a partially correct 
response, and 2 for a correct response. In this way, a maximum score of 80 can be achieved if all questions are 
answered correctly. Following the Mini-Mental State Examination or the Montreal Cognitive Assessment, a threshold 
of total score x .87 = 70 points was established to distinguish between normal or pure inattentional errors and IED-
associated impairments. So far, the total score is recorded manually posthoc. 
Conclusion: By internationalizing this test, there is the possibility of wider dissemination and better sensitivity and 
specificity for detecting IED-associated TCI, as the probability of correct answers is higher when patients are tested in 
their native language. It is possible to fully automate iART, e.g., through speech or video recognition. 
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721 
Detection of focal epileptic seizures on EEG signals using the CSP algorithm

G Giannakakis1,2, K Makantasis3, K Giannakaki4, M Zervakis4, P Vorgia2

1Foundation for Research and Technology Hellas (FORTH), Institute of Computer Science, Heraklion, Greece, 
2University Research Centre, Hellenic Mediterranean University, Institute of AgriFood and Life Sciences, Heraklion, 
Greece, 3University of Malta, Institute of Digital Games, Msida, Malta, 4Technical University of Crete, School of 
Electrical and Computer Engineering, Chania, Greece

Purpose: In the case of focal epilepsy, that its onset is limited to a specific cerebral region, the spatial information can 
be utilized for the seizure detection. A challenging issue is to use spatial filters in order to extract robust, representative 
features for seizure discrimination. 
Methods: The CSP algorithm is an advanced signal processing method that enables the identification of spatial 
patterns representing underlying brain activity in multichannel signals [1]. The clinical dataset contained 8 drug 
resistant pediatric epileptic patients (3 females, 5 males) suffering from focal epilepsy recorded with long term video 
EEG whose age was 7.4±4.4 years. The dataset contained a total of 34 seizures. The CSP features of the EEG 
recordings that have been bandpass-filtered into multiple frequency bands corresponding to EEG rhythms. The 
mRMR feature selection algorithm was employed to rank each feature in terms of its importance and relevance to the 
investigated problem and various classification schemes were employed to categorize the multivariate timeseries data 
into normal and ictal states. 
Results: Our proposed seizure detection system yields a best-achieved 10-fold cross-validation classification 
accuracy of 88.2% on EEG segments basis selecting 92 out of 96 features and utilizing the linear SVM classifier. 
Conclusion: In this study, we propose a filterbank common spatial pattern algorithm for the detection of focal 
seizures. The proposed CSP algorithm identifies efficiently the ictal spatial patterns and is able to represent the local 
information in accordance with the pathology. It is characteristic that most of the patients of our study were suffering 
from right frontal epilepsy and this ictal local pattern was considered significant and represented efficiently by the CSP 
algorithm. 
[1] K. Fukunaga and W. L. Koontz, “Application of the karhunen-loeve expansion to feature selection and ordering,” 
IEEE Transactions on computers, vol. 100, no. 4, pp. 311–318, 1970. 

730 
Epilepsy following a first seizure – quantum potential as a novel EEG biomarker

F Benninger1,2,3, D Zelig4, I Goldberg2,1, D Milikovsky1, J Ofer4, H Imtiaz5, A Friedman5, O Shor3

1University of Tel Aviv, Sackler School oif Medicine, Tel Aviv, Israel, 2Rabin Medical Center, Neurology, Petach Tikva, 
Israel, 3Felsenstein Medical Research Institute, Laboratory for Clinical Neuroscience, Petach Tikva, Israel, 4Ben 
Gurion University of the Negev, Departments of Physiology and Cell Biology, Cognitive and Brain Sciences, Zlotowski 
Center for Neuroscience, Beer Sheva, Israel, 5Dalhousie University, Department of Medical Neuroscience, Halifax, 
Canada

Background: PredictingEpilepsyfollowingafirstseizurecan be challenging. In clinical practice, the recurrence risk 
is estimated by the treating physician using the neurological examination, brain imaging, a thorough history for risk 
factors and routine scalp electroencephalogram (EEG) to detect abnormal epileptiform activity. The consequences can 
be significant regarding the initiation of anti-seizuremedication (ASM) and e.g., driving restrictions. There is a great 
need for new biomarkers to better diagnoseepilepsyfollowingafirstseizure. We developed aquantumpotentialmean 
and variability score (qpmvs), based on routineEEGrecordings to identify accurately those patients prone to 
suffer from a recurrentseizure(epilepsy). The aim of our study is to test this method’s sensitivity and specificity 
topredictepilepsyfollowingafirstseizure. 
Methods: We analyzed interictalEEGrecordings of 70 patients admitted to the emergency department (ED) of a 
third referral center after afirstseizure. Clinical data of the follow-up period of at least 18 months was available.
EEGrecordings of thirty healthy controls were also analyzed and included. For eachEEGrecording, we applied an 
automated algorithm to detectquantumpotentialmean and variability score (qpmvs) and detection of paroxysmal slow 
wave events (PSWEs). 
Results: Of patients presenting with afirstseizure, 40% had a recurringseizureand were diagnosed withepilepsy. Sixty 
percent did not report additional seizures. Using a receiver operating characteristic (ROC) analysis we found that our 
approach can differentiate patients without a recurrence of seizures from those with a recurrence with high accuracy 
(AUC=0.924). 
Conclusions: Thequantumpotentialmean and variability score (qpmvs) and PSWEs canpredictepilepsyand help 
neurologists in evaluating a patient with afirstseizure and might serve as novel EEG based biomarkers for predicting 
Epilepsy. 
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801 
Bicentric retrospective study to evaluate the performance of ictal EEG source imaging to 
localize the epileptogenic focus

AG Baroumand1,2, S Vespa3, R El Tahry3, S Beniczky4,5, P van Mierlo1,2

1Ghent University, Medical Image and Signal Processing Group, Department of Electronics and Information Systems, 
Ghent, Belgium, 2Epilog NV, Ghent, Belgium, 3Université Catholique de Louvain, Brussels, Belgium, 4Danish Epilepsy 
Centre, Dianalund, Denmark, 5Aarhus University Hospital, Aarhus, Denmark

The objective of this study is to assess the performance of semi-automated ictal EEG Source Imaging (ESI) to localize 
the epileptogenic zone (EZ). 
Sixty-eight patients from the Epilepsy Database Unit of Filadelfia Hospital (Denmark, n=51) and Saint-Luc Hospital 
(Belgium, n=17) were included in the study. At 1-year post-operational follow-up, 25/35(71%) case with temporal lobe 
epilepsy (TLE) and 15/33(45%) cases with extra-temporal lobe epilepsy (TLE) operation were seizure-free. EEG of 
Filadelfia cases was recorded with 25 channels, including 19 electrodes of 10-20 setup and electrodes F9/10, T9/10 
and P9/10. In Saint-Luc the 10-20 setup was used. An expert electrophysiologist marked 148 electrographic seizure 
onsets (ETLE: 89/148(60%)) and indicated electrographic frequency-band of interest. 
A 1s-length epoch was selected within first 3s after onset based on the EEG spectrogram and was mapped to source-
space using ESI. Subsequently, spectral analysis was performed at each source and the one with the highest energy 
was identified as the seizure onset zone. Afterwards, it was compared to EZ derived from the post-operated MRI 
at sublobar-level. Based on the known surgical outcome after 1-year follow-up, the performance was quantified by 
calculating the sensitivity, specificity and accuracy to localize the EZ over all-seizures of all-patients. Furthermore, we 
assessed the performance at patient-level, where all seizures had to pinpoint to the resection in patients who were 
rendered seizure-free after surgery to be considered as a true-positive. 
At seizure-level, the proposed method reached a sensitivity, specificity and accuracy of 73%,74%,74% for all-seizures, 
79%,40%,66% for TLE-seizures and 68%,90%,79% for ETLE-seizures, respectively. At patient-level, however, the 
sensitivity, specificity and accuracy were 60%,68%,63% over all-patients, 76%,40%,66% for the TLE-patients and 
33%,83%,61% for the ETLE-patients. 
The results show the potential of ictal EEG source localization to localize the EZ. The results indicate that the method 
also work in the more complex ETLE cases. 

818 
High-density EEG-based network analysis reveals an anteroposterior network disruption in 
Idiopathic Generalized Epilepsy

A Silva Alves1, N Roehri1, I Rigoni1, P Mégevand1, F Picard1, M Seeck1, S Vulliémoz1

1University of Geneva, EEG and Epilepsy Unit, University Hospitals of Geneva, Geneva, Switzerland

Purpose: Idiopathic Generalized Epilepsy (IGE) involve both hemisphere at seizure onset with bilateral synchronous 
spike-wave discharges on EEG. However, brain networks can also be affected between seizures, as illustrated by 
cognitive deficits observed in some patients. Brain network analysis based on resting-state EEG analysis could bring 
additional value to improve the diagnostic approach. 
Method: The project investigates the mechanisms underlying brain networks during resting state in patients with IGE, 
using prospective and retrospective data. Twenty adult patients (12 women, median age at EEG recording was 31.5 
IQR [11], median epilepsy duration was 15.5 IQR [13]) were recruited from the University Hospital of Geneva. 
20 healthy controls without any neurological disorders were recruited as a comparative group. All participants 
underwent a 256-channel EEG recording for 10-20 minutes in an awake, eyes closed condition and a T1-weighted 
MRI sequence (3T). Electric Source imaging was performed for 118 regions of interest from the Lausanne Atlas 
using an individual head model and distributed source model. We computed a connectivity matrix using the leakage-
insensitive weighted phase lag index (wPLI) metric on 5s sliding time windows free of artefact with 50% overlap. 
We then calculated the average clustering coefficient and global efficiency to estimate the network segregation and 
integration. 
Result: No significant differences in either segregation or integration were found between groups. However, we 
found a significantly different (p<0.01, FDR corrected) antero-posterior reorganization of local strength and clustering 
coefficient in several frequency bands with an increase in the anterior regions and a decrease in the posterior regions 
in patients vs controls. 
Conclusion: Global network features are commonly shared in both healthy subjects and IGE but their spatial 
distribution profile differ. We revealed a network disruption involving frontal areas as key regions in IGE during resting 
state. This aspect could be possibly used as a diagnostic tool. 
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820 
Interictal epileptiform EEG findings in elderly patients with epilepsy

S Vujisic1,2, Z Idrizovic3, M Roganovic3,2

1PHC Neuromedica Vujisic, Podgorica, Montenegro, 2Faculty of Medicine, University of Montenegro, Podgorica, 
Montenegro, 3Clinic for Neurology, Clinical Centre of Montenegro, Podgorica, Montenegro

Purpose: To examine the frequency of interictal epileptiform activity (IEA) and its relation to etiology and type of 
seizure. 
Method: This retrospective study included 57 patients (37 male and 20 female), mean aged 67.2 years, with seizures 
onset at age 65 or over. Neurological examination, EEG (at least 4 interictal recordings), CT, Doppler sonography and 
cardiological evaluation were performed. 
Results: The most common etiology was stroke (37% of patients). Alcohol abuse was present in 23% of cases, head 
injury in 14% and brain tumors or CNS infections in 10.5% of patients. The etiology remained unknown in 3 patients. 
Generalized tonic-colonic seizure was the most frequent type of seizure (46%). Partial seizures with or without 
secondary generalization were seen in 40% of patients. The rest of the patients (14%) experienced other types of 
seizures and 2 of them had non-convulsive status epilepticus (NCSE). Pathological EEG was found in 29 (50.1%) 
patients. Generalized discharges were detected in 7.0% of cases. Focal epileptiform activity or focal nonspecific 
activity was found in 12.3% of patients. In 19.3% of patients, EEG showed diffuse nonspecific activity. In two patients 
with NCSE (psychic changes in patients with previously diagnosed epilepsy), focal epileptiform activity in the EEG 
was crucial for treatment and cessation of NCSE. Pathological EEGs were significantly more frequent in patients with 
partial attacks, partial attacks with secondary generalization, atypical and myoclonic attacks in coma than in patients 
with generalized tonic-clonic seizures (p=0.10). 
Conclusion: EEG was abnormal in half of patients. The frequency of IEA was quite low in comparison to nonspecific 
EEG changes. Analysis of EEG recordings failed to show the focal temporal slowing, possibly due to age of patients. 
The importance of EEG in elderly patients is especially significant in cases of NCSE where it plays a key role in 
treatment decisions. 

824 
Thalamic blood flow and simultaneously measured EEG frequency band power during 
hyperventilation in genetic generalized epilepsy

J Debatisse1, SN Yaakub1,2, E De Vita1, G Charles-Edwards1,3, S Jeljeli1, J Stirling1, A Flaus1, J Dunn1, M 
Koutroumanidis3, A Hammers†1, CJ McGinnity†1

1King‘s College London, London, United Kingdom, 2University of Plymouth, Plymouth, United Kingdom, 3Guys‘ and St 
Thomas‘ NHS Foundation Trust, London, United Kingdom

Purpose: Hyperventilation (HV) is a standard technique to trigger epileptiform discharges and absence seizures in 
genetic generalised epilepsy (GGE). We compare the effects of hyperventilation between individuals with GGE and 
healthy controls on thalamic cerebral blood flow (CBF) and electroencephalography (EEG) frequency band power. 
Method: Thirteen patients (32.9±13.1 years, 9F/4M) with GGE and 18 healthy controls (34.8±11.3 years, 13F/5M) 
underwent EEG-MRI during three successive cued HV (24 breaths/min) and rest (free breathing) blocks. Pseudo-
continuous arterial spin labelling images were acquired simultaneously and processed using Oxford_ASL v4.0.16 
(Chappell MA et al., IEEE Trans Signal Process2009;57(1):223-36). We sampled quantitative CBF maps within 
regions delineated via MAPER (Heckemann RA et al., NeuroImage 2010;51(1): 221-7). 32-channel EEG data were 
pre-processed using BrainVision Analyzer (v2.1, BrainProducts). We extracted the peak powers in the alpha (8-13Hz) 
and delta (1-4Hz) bands using FieldTrip (Oostenveld R et al., Comput Intell Neurosci 2011;156869) in MATLAB 
(R2020b, MathWorks). 
Results: There was no difference in thalamic CBF between groups during rest, whereas delta power was higher 
in patients (0.077±0.037) than in controls (0.063±0.026; p=0.043). Hyperventilation was well-performed with no 
difference in respiratory rate between groups. CBF during HV differed between groups (repeated-measures ANOVA: 
p=0.036), with a decrease relative to baseline of ~12% in the controls and ~4% in patients. Alpha power was lower in 
patients (0.018±0.008) than in controls (0.022±0.008) during HV (p=0.02). Pooling rest and HV blocks, alpha (r=0.23, 
p=0.020) and delta (r=-0.36, p<0.001) power correlated with CBF in controls but not in patients. 
Conclusion: Patients differed significantly from controls in delta power during rest, and in CBF and alpha power 
during HV. Patients also lacked the expected correlation between CBF and band power present in controls. The 
atypical effect of hyperventilation on thalamic CBF may contribute to the pathophysiology of GGE. 
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831 
Effect of sleep on epileptic discharges in patients with Idiopathic Generalized Epilepsy

D Kinay1, ME Tavşanlı2

1Prof. Dr Cemil Taşçıoğlu City Hospital, Neurology, Istanbul, Turkey, 2Acibadem Taksim Hospital, Neurology, Istanbul, 
Turkey

Purpose: It is known that sleep and sleep deprivation affect the EEG findings, onset, frequency and semiology of 
the seizures. Generalized spike and wave discharges were found more common in drowsiness and sleep states, 
especially in childhood and juvenile absence epilepsy syndromes. In this study we aimed to show the effects of short 
sleep on the interictal and ictal discharges of the patients with genetic generalized epileptic seizures and to show the 
effects of treatment on the discharges during awake and sleep states. 
Method: 37 patients (29 females and 8 males) with a diagnosis of genetic generalized epilepsy syndrome were 
included. All the patients were investigated with video-EEG recording during awake, sleep and post sleep states. 
Epileptic discharges were counted manually. Discharge numbers and their relation with triggers were analyzed to see 
the difference between different vigilance states. 
Results: Number of ictal discharges is found to be increased after sleep. There was no difference in the control EEGs, 
which were taken under treatment. 
Conclusion: Sleep is a trigger of epileptic discharges in ictal nature, but an effective antiepileptic treatment prevents 
this effect. 
 

Comorbidities

27 
Rasmussen syndrome secondary to neuroinfection by Epstein Barr virus. Description of 
the first case in Venezuela

LA Dulcey Sarmiento1, JS Theran Leon2, DM Villamizar Olarte3, JF Castillo Blanco4, R Caltagirone Miceli1, JA Pineda 
Parada4

1Los Andes University, Medicine, Bucaramanga, Colombia, 2Bucaramanga University, Medicine, Bucaramanga, 
Colombia, 3Industrial University of Santander, Medicine, Bucaramanga, Colombia, 4Santander University, Medicine, 
Bucaramanga, Colombia

Purpose: Rasmussen disease is a progressive, inflammatory brain disorder that manifests as treatment-resistant 
focal neocortical motor seizures and culminates in severe deterioration with hemiparesis, cognitive retardation, and 
aphasia. Viral infections have been involved in the pathophysiology of this disease.  
Method: 43-year-old female, with a history of multiple trauma with splenectomy 6 years ago, viral encephalitis due to 
Cytomegalovirus 4 years ago, toxoid vaccination 1 month before admission, who started a current disease one month 
before admission due to occipital headache a repetition radiating to the frontal region, mild to moderate intensity, 
intensifying, associating vomiting episodes, incoherent speech and confused thinking, later projectile vomiting 
accompanied by progressive deterioration of the state of consciousness until reaching stupor and left hemiparesis. On 
physical examination in poor general condition, stuporous, discrete fundus papilledema, neurological isochoric pupils 
with slow response to light, preserved cranial nerves, 3/5 left hemiparesis, generalized hyporeflexia, left Babinski. She 
presents greater neurological deterioration with focal seizures with repetitive motor manifestations in the left hemibody 
requiring mechanical ventilation.  
Results: A new simple control brain tomography was performed, showing persistence of the unilateral hydrocephalus 
as well cerebral edema.  
Conclusions: The present case represented a diagnostic challenge in view of the low frequency of cases of the 
disease, the lumbar puncture study never showed the presence of bacteria, only hyperprotein spinal cord and a 
predominantly lymphocytic count that never exceeded 500 cells and genetic demostration of  Epstein Barr Virus. An 
electroencephalogram was performed where a unilateral hemispheric deceleration was evidenced. In view of the 
symptoms and the paraclinical findings, the criteria of the American Journal of Neurology on the disease were applied, 
finding a great concordance, management with immunoglobulin was established due to the neuroradiological and 
clinical findings, improving the neurological response of the patient. 
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66 
Has the COVID-19 pandemic affected the seizure control status in patients with epilepsy?

AA Asadi-Pooya1, SA Nabavizadeh1, M Farazdaghi1
1Shiraz University of Medical Sciences, Neurology, Shiraz, Iran, Islamic Republic of

Purpose: To investigate the effects of the COVID-19 pandemic on the change in seizure control status in patients with 
epilepsy (PWE).  
Methods: We included a consecutive sample of the adult PWE, who were registered in our database at Shiraz 
Epilepsy Center, Iran. In a phone call interview to all the selected patients on 10th to 30th July 2021, we obtained their 
current information if the patients agreed to participate. We compared the seizure control status of the patients in 2019 
(pre-pandemic) with that during the COVID-19 pandemic. 
Results: In total, 158 patients were included; 93 patients (58.9%) were seizure-free and 65 people (41.1%) were not 
seizure-free in 2019 (pre-pandemic era). Sixty-two patients (39.2%) had a stable status with respect to their seizure 
control. Many others had changes [less seizures (47 patients; 29.7%) or more seizures (50 patients; 31.6%)]. Thirty-
two patients reported breakthrough seizures during the pandemic. Eighteen patients had an increase in their seizure 
frequency during the pandemic and 46 people had a decrease in their seizure frequency.  
Conclusion: The COVID-19 pandemic has not acted as a major precipitating factor to affect the seizure control status 
in PWE as a whole. It is the natural history of treated epilepsy to fluctuate between periods of seizure freedom and 
relapse in many patients. 

410 
Sleep disorders in people living with drug-resistant epilepsy

A Barguilla1, E Zegarra1, L Panadés-de Oliveira1, A Principe1,2,3, R Zucca1,2,3, R Rocamora1,2,3

1Hospital del Mar, Epilepsy Monitoring Unit, Barcelona, Spain, 2Hospital del Mar, Medical Research Institute, 
Barcelona, Spain, 3Faculty of Health and Life Sciences, Universitat Pompeu Fabra, Barcelona, Spain

Puropose: Sleep disorders are one of the most frequent comorbidities of epilepsy. However, this condition is often 
underestimated or not evaluated during the epileptologic evaluation. Our study aims to describe sleep quality and 
daytime somnolence in drug-resistant epilepsy (DRE). 
Method: We evaluated 643 patients admitted for VEEGM from January 2013 to December 2021 in our Epilepsy 
Monitoring Unit. All included patients fulfilled self-administered tests of daytime somnolence and sleep quality, anxiety, 
depression and quality of life. We performed an univariate and multivariate analysis. 
Results: A total of 493 drug-resistant patients were included with a median age of 38,83 years, 57,8% female. 60,2% 
had structural etiology, and 51,2% were temporal lobe epilepsy (TLE). Overall, 60,6% had poor sleep quality assessed 
by Pittsburgh Sleep Quality Index (PSQI). Assessed by Epworth Somnolence Scale (ESS) 61,3% had excessive 
daytime somnolence. 
Beck Depression Inventory-II (BDI-II) showed that 49,6% had depressive symptoms and 29,2% according to Hospital 
Anxiety and Depression Scale-D (HAD-D). 44,4 and 49,5% presented pathological anxiety scores in State-Trait 
Anxiety Inventory STAI-T and STAI-S, respectively. 71,3 % reported low quality of life (QOLIE-10). 
In univariate analysis, depressive and anxiety symptoms, temporal lobe epilepsies, age, and female patients 
independently had significantly poorer sleep quality and higher daily somnolence (p<0,05). In the multivariate 
regression analysis of sleep quality (PSQI; R-squared: 0,401) we found significative influence of anxiety (HADS-A), 
depression (HADS-D) and poor quality of life (p<0,05). 
Conclusion: Our data confirm the high incidence of sleep disorders in DRE patients and their impact on patients‘ 
quality of life, highlighting the importance of considering the comorbidities between sleep disorders and epilepsy in the 
epileptological evaluation. 
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461 
Patient perspectives on anxiety and depression treatment and the collaborative care model 
of integrated care: a qualitative study

H Munger Clary1, A Chandler1, A Strahley1, L McDuffee1, S Gesell1
1Wake Forest School of Medicine, Winston-Salem, United States

Purpose: To evaluate epilepsy patient perspectives on treatment for anxiety and depression using qualitative methods 
and explore perspectives on a neurology clinic-based integrated care model (collaborative care). 
Method: Participants in a study examining anxiety and depression among adults with epilepsy during usual neurology 
care completed semi-structured telephone interviews (NCT03879525). The interview guide explored experiences 
with anxiety and depression symptoms, treatment preferences, and care challenges. A description of neurology clinic-
based collaborative care was followed by specific probes about this care model. Interviews were recorded, transcribed 
and cleaned. Reflexive thematic analysis was conducted using deductive and inductive approaches of Braun and 
Clarke. Two experts in qualitative analysis generated the codebook, coded all interviews and completed analysis using 
NVIVO software. 
Results: The study sample (N=16) included 11 women (69%), 4 Blacks (25%), one Native American and one 
multiracial individual, with the remaining 63% being White/Non-Hispanic. Most participants indicated current significant 
impact of anxiety/depression on daily life, and many discussed a link between anxiety/depression and their epilepsy 
diagnosis, including fear related to SUDEP and other aspects of epilepsy. Most participants received treatment for 
anxiety and/or depression, commonly medications, therapy, or healthy living. Top challenges in seeking treatment 
were provider rapport/communication, transportation limitations, and individual hesitancy to seek treatment or add 
medication. Treatment facilitators included family, support groups, and neurologist efforts to facilitate treatment. Trust 
emerged as a key theme in provider interactions. In response to the neurology clinic-based collaborative care model 
description, the overall reaction was positive. Participants were generally comfortable with the role of a care manager, 
neurologist prescriber, and with psychiatry input via discussions with the care manager. 
Conclusion: These adults with epilepsy responded positively to a potential neurology-clinic collaborative care model. 
Trust and provider rapport/communications were important drivers of mental health treatment experience. 
Funding: NIH KL2TR001421, UL1R001420; Wake Forest NCTIC Center 

480 
Exploring the experiences of self-determination of individuals with epilepsy and mild 
intellectual disabilities

AI Haenen1, N Frielink2, JS van Ool1, IY Tan1, PJCM Embregts2

1Epilepsy Center Kempenhaeghe, Heeze, Netherlands, 2Tilburg University, School of Social and Behavioral Sciences, 
Tilburg, Netherlands

Purpose: Although self-determination is essential for subjective well-being and quality of life, there is a lack of 
knowledge about the experiences of self-determination of individuals with epilepsy and mild intellectual disabilities 
(ID). Therefore, we explored their experiences with respect to self-determination, operationalized by the three basic 
psychological needs of self-determination theory (i.e., autonomy, relatedness, and competence) and the role of the 
social environment in these experiences. 
Method: Six adults with drug-resistant epilepsy and mild ID with adequate verbal communication skills were 
interviewed using a semi-structured interview guide. The interview guide was used to explore the experiences with 
respect to self-determination. The interviews were analyzed using Interpretative Phenomenological Analysis. 
Results: The analysis showed that, although it contradicted with their own preferences, five out of the six participants 
have experienced pressure from family members or professionals to take protective measures related to the epilepsy, 
e.g., wearing a helmet. In addition, several participants – especially those who had their first seizure as teenager as 
opposed to those who had epilepsy from birth - experienced that epilepsy has a tremendous impact on their identity 
and self-esteem. That is, they had a hard time combining feelings of dependency and vulnerability due to epilepsy with 
feelings of equality and competence. Finally, several participants described to connect primarily with other people with 
epilepsy and ID in their care facility, whereas others expressed to form close relationships with people outside the care 
facility. 
Conclusion: The experiences of the participants indicated that epilepsy affected their ability for decision making, 
especially regarding protective measures, influenced their identity and self-esteem and affected their feeling of 
relatedness to others. The results suggest that the influence of epilepsy on experiences of self-determination 
outweighs the impact of ID on these experiences. Further research with a more quantitative approach is 
recommended to validate the findings. 
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558 
Incidence and types of bone fractures in people with epilepsy: a retrospective nationwide 
cohort study in North Macedonia

M Babunovska1, A Jovanovski2, B Boskovski1, M Foteva3, I Kuzmanovski1, G Kiteva Trencevska1, E Cvetkovska1

1University Clinic of Neurology, Ss. Cyril and Methodius University, Skopje, North Macedonia, The Republic of, 2San 
Luigi Gonzaga Hospital, Orbassano, University of Turin, Turin, Italy, 3University Clinic for Orthopedic Surgery, Ss. Cyril 
and Methodius University, Skopje, North Macedonia, The Republic of

Purpose: We aimed to evaluate the incidence and types of bone fractures among all prevalent epilepsy cases in 
North Macedonia between 2015 and 2018. 
Method: Study participants were selected through a systematic search of the National Electronic Health Records 
platform. We identified all subjects with a diagnostic code of epilepsy (ICD-10 codes G40.0-9) and evidence of 
prescribed antiseizure medications (ASM). In this cohort, we searched for incident fractures (ICD-10 codes S00-99) 
during the study period. Patients were divided into three age groups: children and adolescents (0-19 years), young 
adults (20-49 years), and late midlife and elderly (older >50 years). Fractures were classified by location into seven 
groups: scull; jaw; vertebrae; shoulder and upper arm; lower arm; femur and upper leg; and lower leg. We calculated 
age-specific incidence rate ratios (IRR) for various fractures. Further, odds ratios (ORs) of fractures were estimated for 
the number of ASM. 
Results: Out of 13825 prevalent epilepsy cases, 6383 (46.2%) were females and 7435 (53.8%) males.1507 patients 
had a total of 1735 fractures; the age and sex-adjusted IRR was 1.48 (95% CI:1.27-1.72). Young adults had the 
highest IRR - 1.67 (95% CI:1.35-2.08), followed by middle-aged and elderly - 1.53 (95% CI:1.17-2.01), while children 
and adolescents had the lowest IRR of 1.20 (95% CI:0.83-1.73). The most frequent were fractures of the jaw, the 
skull,and the vertebrae; IRR - 2.78 (95% CI:1.48-5.24),1.95 (95% CI:1.35-2.83), and 1.83 (95% CI:1.20-2.79), 
respectively. Patients who received more than two ASM had significantly higher OR for any fracture 1.56 (95% 
CI:1.32-1.84), p=0.00, as well as for each fracture, except lower leg and upper arm. 
Conclusion: This population-based study depicts a high incidence of fractures in people with epilepsy, particularly jaw 
and skull fractures. The use of more than two ASM was associated with a higher risk of fractures. 

580 
Headaches in patients with epilepsy – prevalence and risk factors

K Wężyk1,2, M Kowalik3, P Mołek3, M Bosak4,1

1University Hospital, Department of Neurology, Krakow, Poland, 2Jagiellonian University Medical College, Department 
of Physiotherapy, Krakow, Poland, 3Jagiellonian University Medical College, Krakow, Poland, 4Jagiellonian University 
Medical College, Department of Neurology, Krakow, Poland

Purpose: Headaches are considered a relevant comorbidity in epilepsy; however, available data are ambiguous. 
The aim of our study was to investigate the prevalence and risk factors for interictal headaches (IIH) and peri-ictal 
headaches (PIH) in patients with epilepsy (PWE) and to compare the prevalence of headaches among PWE and age- 
and gender-matched controls. 
Method: Consecutive PWE seen in epilepsy clinic underwent a semi-structured interview regarding occurrence and 
characteristics of IIH and PIH. The following data were collected: demographics, age at onset of epilepsy, type of 
epilepsy, epilepsy treatment, frequency of seizures, IIH and PIH and their characteristics. Age- and gender-matched 
controls without epilepsy completed a questionnaire regarding headaches. 
Results: A total of 300 (190, 63.3% females) PWE (median age 32years ±12.6) were recruited. 185 (61.7%) patients 
had focal, 100 (33.3%) generalized, 4 (1.3%) combined generalized and focal and 11 (3.7%) unknown epilepsy. More 
than half of patients (160, 53.3%) were drug resistant, 138 (46.0%) were on polytherapy. Three quarters (211, 70.3%) 
of PWE reported IIH (migraine: 58, 27.5%, tension-type headache: 154, 73.3%) and in 138 (46.0%) subjects PIH 
occurred. 
IIH were more frequent in females (69.2% vs 49.4%, p=0.002) and patients with drug-resistant epilepsy (58.3% vs 
41.6%, p = 0.011), whereas PIH occurred more frequently in patients with drug-resistant epilepsy (63.8% vs 44.7%, p 
= 0.001) and on polytherapy (62.3% vs 32.3%, p<0.001). The prevalence of migraine was similar in PWE and controls 
(27.5% vs 25.4%, p = 0.68) whereas tension-type headaches were more common in PWE (73.3% vs 37.1, p <0.001). 
Conclusion: Headache is a common comorbidity in patients with epilepsy. Interictal headaches are associated with 
female sex and drug resistance, periictal headaches with drug resistance and polytherapy. Tension-type headaches 
occur more frequently in PWE, the prevalence of migraine is similar among PWE and controls. 
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630 
Cannabidiol effects beyond seizures: preliminary data on emotional and behavioural 
symptoms and sleep quality

M Celario1, C Varesio1, M Totaro1, M Zanaboni2, L Pasca1, G Papalia1, V De Giorgis1

1Department of Child Neurology and Psychiatry, IRCCS Mondino Foundation; Department of Brain and Behavioral 
Sciences, University of Pavia, Pavia, Italy, 2Department of Child Neurology and Psychiatry, IRCCS Mondino 
Foundation, Pavia, Italy

Purpose: Pharmaceutical formulation of Cannabidiol (CBD) (Epidiolex®; GW Research Ltd.) has been approved 
in recent years as add-on treatment for Lennox-Gastaut Syndrome and Dravet Syndrome. Cognitive impairment, 
emotional and behavioral symptoms, and sleep disturbances are among the most common and debilitating 
comorbidities in patients with drug-resistant epilepsy (DRE). CBD has been shown to have several mechanisms 
of action that result in neuroprotective, anti-inflammatory, anti-oxidant, and neurogenesis effects, thus leading 
to a possible cognitive effect onabove-mentioned comorbidities. We report the results of a real word open label 
observational study aiming at investigating cognitive, behavioral effects and effects on sleeping of CBD as an add-on 
treatment. 
Method: 15 Children and young adults patients affected by Lennox-Gastaut Syndrome due to different etiologies have 
been enrolled and evaluated before and after at least three months of treatment with Pharmaceutical formulation of 
Cannabidiol (CBD) (Epidiolex®; GW Research Ltd.). Standardized cognitive battery (Wechsler Intelligence Scales 
according to patients’ age, if possible), Adaptive Behavior Scale administered to the caregiver, self or proxy reports 
on emotional and behavioral symptoms (Child or Adult Behavior Checklist) and sleep quality questionnaire will be 
administered. 
Results: Changes in cognitive, emotional-behavioral, and sleep quality before and after CBD introduction will be 
described by mean of descriptive statistics. Statistical correlation between seizure frequency and etiology will be 
provided. 
Conclusion: Investigation into the effects of CBD on comorbidities in people with DRE is of high interest. Real word 
clinical studies are needs to evaluate side-effect profile from a cognitive and behavioral point of view in DRE patients 
receiving CBD. 
 

Drug Therapy

41 
NCC-1566, a novel Kir channel activator suppressed SUDEP and Status Epilepticus, and 
could be a potential drug for Dravet syndrome treatment

T Nanya1, O Nozawa1, Y Shimazawa1, A Date1, H Ikenaga2, T Nomura1, D Takahashi1, J Kamon1

1Nissan Chemical Corporation, Medicinal Research Department, Shiraoka, Japan, 2Nissan Chemical Corporation, 
Pharmaceutical Research Department, Funabashi, Japan

Purpose: Dravet syndrome (DS) is a severe epileptic encephalopathy with onset in infancy or early childhood. DS has 
a mortality rate of 15-20%. Sudden unexpected death (SUDEP) and death caused by status epilepticus (SE) account 
for 50% and 30% of all deaths in DS, respectively (Epilepsy&Behavior,2016;64:69). Loss of Kir4.1 channel function 
may be associated with SUDEP (Epilepsia,2021;6:143251). We previously demonstrated that NCC-1566, a first in 
class novel small molecule Kir channel activator, showed excellentin vivo anti-convulsive effects in various rodent 
models. In this study, we demonstrated effects of NCC-1566 on preclinical models of SUDEP and SE. 
Method: As the SUDEP model, we used the audiogenic seizures model in DBA2N or DBA1 mice. In DBA2N mice 
SUDEP model, seizure response was scored, i.e. 0:no response, 1:wild running, 2:clonic seizure, 3:tonic seizure. In 
DBA1 mice SUDEP model, the rate of seizure-induced respiratory arrest (S-IRA) was evaluated. As the SE model, we 
used rat pilocarpine-induced SE model. The seizure intensity was scored by Racine’s scale. The protective index (PI) 
was determined as the ratio of plasma concentrations in rotarod test (TC50) to DBA2N mice SUDEP model (EC50). 
Results: In DBA2N mice SUDEP model, NCC-1566 suppressed clonic and tonic seizure with ED50 = 5 mg/kg (N=8). 
In DBA1 mice SUDEP model, NCC-1566 suppressed S-IRA with ED50 = 13 mg/kg (N=8-10). In SE model, NCC-1566 
significantly reduced seizure intensity at 100 mg/kg (N=8). NCC-1566 did not show a significant decrease of latency to 
fall in the rotarod test at 300 mg/kg. The PI was more than 30. 
Conclusion: These data suggested potential effect of NCC-1566 to suppress SUDEP and SE, which would improve 
mortality of DS. Moreover, NCC-1566 was expected to be wide safety margin because of the protective index. 
Therefore, NCC-1566 would be a highly attractive drug for the treatment of DS. 
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59 
Levetiracetam pharmacokinetics and its relation to seizure frequency in pregnant women 
with epilepsy

I Wegner1, M Schelhaas1,2, MA Edens3, EA Wammes- van der Heijden4,5, DJ Touw6,7, PG ter Horst2

1SEIN - Stichting Epilepsie Instellingen Nederland, Zwolle, Netherlands, 2Isala Clinics, Department of Clinical 
Pharmacy, Zwolle, Netherlands, 3Isala Clinics, Department of Innovation and Science, Zwolle, Netherlands, 4Jeroen 
Bosch Hospital, ‚s-Hertogenbosch, Netherlands, 5VieCuri Medical Centre, Venlo, Netherlands, 6University of 
Groningen, Department of Pharmacy, Section Pharmacokinetics, Toxicology and Targeting, Groningen, Netherlands, 
7University Medical Centre Groningen, Department of Clinical Pharmacy and Pharmacology, Groningen, Netherlands

Purpose: To evaluate the levetiracetam clearance and its relation to seizure frequency in pregnant women with 
epilepsy 
Method: Retrospective cohort study comprising 29 pregnancies in 27 women with epilepsy on levetiracetam 
(LEV) mono- or polytherapy. Concentrations of anti-seizure medications (ASMs), obtained during routine clinical 
practice, were used to calculate concentration/dose (C/D) ratio of LEV at least six months prior to conception (target 
concentration) and for each month during pregnancy. Seizure frequency and ASM dosages were obtained from patient 
records and ratio to target concentration (RTC) calculated. RTC-LEV course during pregnancy was analyzed using 
Linear Mixed Model analysis. The association of RTC-LEV with seizure increase (binary response) during pregnancy 
was analyzed using Generalized Estimating Equation analyses. Additionally, the discriminative value of RTC-LEV for 
seizure change was studied using Receiver Operating Characteristic curve analysis. 
Results: C/D ratio’s decreased in 29 pregnancies throughout all months of pregnancy. In the seizure free group, 
seizure deterioration occurred in approximately 10% of patients, although the mean RTC-LEV was <0.5 from the 
second until the eight month. Whereas the association of RTC-LEV with seizure increase did not reach statistical 
significance in the total group (p=0.129), the association was statistically significant in the non-seizure free patients 
(p=0.022). RTC-LEV was inversely associated with seizure increase (B = -1.512, 95%CI: -2.803 – -0.221), indicating 
that a higher RTC-value is associated with less seizure increase. The area under the ROC curve was 0.688 [95%CI: 
0.558 – 0.818], p=0.005. Moreover, RTC-lev ≤0.466 was the most optimal cut-off value concerning seizure change. 
Conclusion: These new data stress the importance of therapeutic drug monitoring of LEV before and during 
pregnancy and contribute to a rational dosing paradigm. RTC-LEV is inversely associated with seizure increase, 
particularly in those patients that were not seizure free prior to pregnancy. 

64 
Definition of drug-resistant epilepsy: a reappraisal based on epilepsy types

AA Asadi-Pooya1, M Farazdaghi2
1Shiraz University of Medical Sciences, Neurology, Shiraz, Iran, Islamic Republic of, 2SUMS, Shiraz, Iran, Islamic 
Republic of

Purpose: To re-assess the definition of drug-resistant epilepsy based on the evidence from a large-scale, long-term 
study including both adults and children. We categorized the patients as idiopathic generalized epilepsies (IGEs), focal 
epilepsies, or structural-metabolic-genetic generalized epilepsies [symptomatic generalized epilepsies (SGEs)] and 
provided the definition of drug-resistance based on the epilepsy types of the patients. 
Methods: This was a longitudinal study of a prospectively developed and maintained database. All patients with an 
electro-clinical diagnosis of IGE, focal epilepsy, or SGE, who received treatment from 2008 until 2021, were recruited 
at the outpatient epilepsy clinic at Shiraz University of Medical Sciences, Shiraz, Iran. All patients had to be followed at 
our center for at least 24 months. The receiver operating characteristic curve (ROC curve) was used for the statistical 
analysis. 
Results: The included patients were: 523 with focal epilepsy, 218 with IGE, and 211 with SGE. For all epilepsy types, 
the ROC curves of the number of appropriately prescribed antiseizure medications (ASMs) were acceptable indicators 
to anticipate drug-resistance. The best cutoff point for focal epilepsies was at 4 ASMs (sensitivity: 0.56, specificity: 
0.81); for IGE, at 3 ASMs (sensitivity: 0.51, specificity: 0.80); and for SGEs, at 4 ASMs (sensitivity: 0.78, specificity: 
0.58). 
Conclusion: The definition of drug-resistant epilepsy should be different in various epilepsy types. It is time for the 
scientific community to reappraise the definition of drug-resistant epilepsy in the light of the new evidence that has 
become available in the past 11 years since the previously published definition. 
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65 
Rational therapy with lamotrigine or levetiracetam: which one to select?

AA Asadi-Pooya1, M Farazdaghi1
1Shiraz University of Medical Sciences, Neurology, Shiraz, Iran, Islamic Republic of

Purpose: The aim of the current study was to investigate the seizure outcome and also factors associated with that in 
patients with epilepsy [i.e., idiopathic generalized epilepsies (IGEs), symptomatic generalized epilepsies (SGEs), and 
focal epilepsies], who received either lamotrigine (LTG) or levetiracetam (LEV).  
Methods: This was a retrospective longitudinal study. All patients with a diagnosis of IGE, focal epilepsy, or SGE, who 
received either LTG or LEV, were recruited at the outpatient epilepsy clinic at Shiraz University of Medical Sciences, 
Shiraz, Iran. All patients had to be followed at our center for at least 14 months.  
Results: Two hundred and thirty-six patients were studied (101 IGE, 98 focal epilepsy, and 37 SGE). At the first visit, 
LTG was prescribed for 159 patients; 40 people (25.2%) became seizure-free, and LEV was prescribed for 77 people; 
23 persons (29.9%) became seizure-free (p = 0.438). Patients who were not taking any drug at the time of their first 
visit, or were receiving fewer drugs, and those who had received fewer drugs in their drug history were more likely 
to enjoy a seizure-free state at the follow-up. Among the patients, who received LTG at the first visit, taking any Na-
channel blocking drug (e.g., carbamazepine) in the drug history was associated with a poor seizure outcome; this was 
not the case for LEV.  
Conclusion: Implementation of appropriate personalized treatment plans in patients with epilepsy is of paramount 
significance. Rational selection of appropriate drug(s) is the mainstay of this process. 

67 
Treatment outcomes by reason for adjunctive brivaracetam initiation in a real-life setting: 
post-hoc analysis of a European study

B Steinhoff1, A Kelemen2, C Doherty3,4, A-L Schulz5, F Brock6, I Leunikava5, D Bourikas7, J Leach8

1Kork Epilepsy Centre, Kehl-Kork, Germany, 2National Institute of Clinical Neurosciences, Budapest, Hungary, 3Trinity 
College Dublin, Dublin, Ireland, 4FutureNeuro, SFI Research Centre, RCSI, Dublin, Ireland, 5UCB Pharma, Monheim 
am Rhein, Germany, 6UCB Pharma, Slough, United Kingdom, 7UCB Pharma, Alimos, Greece, 8School of Medicine, 
University of Glasgow, Glasgow, United Kingdom

Purpose: To evaluate effectiveness, quality of life (QoL), and tolerability of adjunctive brivaracetam (BRV) in patients 
aged ≥16 years with focal seizures by reason for BRV initiation in real-world practice. 
Method: Patients received adjunctive BRV per clinical practice in a post-marketing, prospective, non-interventional 
European study (EP0077; NCT02687711). Post-hoc analyses were performed for the modified full analysis set (mFAS, 
subset of patients with BRV use per European SmPC) by reason for initiating BRV (lack of efficacy [LOE], any adverse 
events [AEs] including behavioral AEs [BAEs], or BAEs with current antiseizure medications [ASMs]). 
Results: Of 310 patients in mFAS, 276 (89.0%), 74 (23.9%), and 49 (15.8%) initiated BRV due to LOE, any AEs, 
or BAEs with current ASMs, respectively (>1 reason could be selected). At baseline, the median number of focal 
seizures/28 days was 3.00, 1.33, and 1.17 in patients initiating BRV due to LOE, any AEs, or BAEs with current ASMs, 
respectively. At 12 months, BRV retention was 58.7%/58.1%/57.1% in patients initiating BRV due to LOE/any AEs/
BAEs with current ASMs, respectively; and 50% responder rates were 64.6%/68.2%/76.9%. At 12 months, meaningful 
improvements in QOLIE-31-P total score were reported in 46.7%/47.1%/50.0% of patients initiating BRV due to LOE/
any AEs/BAEs with current ASMs, respectively. At 12 months, most patients improved in Patient’s Global Impression 
of Change (PGIC) (54.2%/52.6%/53.8% in patients initiating BRV due to LOE/any AEs/BAEs with current ASMs, 
respectively), and Clinical Global Impression of Change (CGIC) (61.0%/80.0%/72.7%). TEAEs were reported in 
34.8%/33.8%/26.5% of patients initiating BRV due to LOE/any AEs/BAEs with current ASMs, respectively. 
Conclusion: At 12 months, effectiveness (retention and 50% responder rates) and improvements in QoL (QOLIE-
31-P total scores, PGIC, and CGIC) were observed, and BRV was generally well tolerated, independent of the reason 
for BRV initiation. 
Funding: UCB Pharma-sponsored. 
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73 
Big data analysis of ASM retention rates and expert ASM algorithm: a comparative study

S Håkansson1,2, J Zelano1,2

1Gothenburg University, Department of Clinical Neuroscience, Gothenburg, Sweden, 2Sahlgrenska University Hospital, 
Department of Neurology, Gothenburg, Sweden

Purpose: Only 50% of patients with new-onset epilepsy achieve seizure freedom with their first antiseizure medication 
(ASM). A growing body of data illustrates the complexity of predicting ASM response, which is influenced by age, 
sex, and comorbidities. Randomized data with sufficient resolution for personalized medicine is unlikely to emerge. 
Two potential facilitators of ASM selection are big data using real-world retention rates or algorithms based on expert 
opinion. We asked how these methods compare in adult-onset focal epilepsy. 
Method: Eight fictive cases were created and expert advice was collected from the algorithm Epipick. This was 
compared to real-world ASM retention rates calculated by cross-referencing data from comprehensive Swedish 
registers for 37 643 individuals, with identified co-morbidities. We evaluated the highest and lowest retention rates of 
the Epipick suggestions, and conversely, whether ranking based on retention rate reflected expert advice. 
Results: The Epipick algorithm suggested six ASM alternatives for patients younger than 50 years and three ASM 
alternatives for older patients. In the real-world data, retention rates for the best expert opinion were high; 65-72% 
for young patients and 71-84% for older patients. The lowest retention rate for Epipick suggestions was 45-56% in 
younger cases, and 70-80% in older cases. The ASM with the best retention rate was generally recommended by the 
Epipick. We also investigated whether the drugs with the best retention rates were among those recommended by 
Epipick. If ASMs with more than 50 users were included, the highest-ranking ASM was among the Epipick suggestions 
in all cases. 
Conclusion: We found a large overlap between expert advice and real-world retention rates. Notably, Epipick did 
suggest ASMs with more modest retention rates. Conversely, clearly inappropriate ASMs had high retention rates 
in some cases. In future clinical decision support systems, expert opinion and real-world retention rates could work 
synergistically. 

97 
Outcomes on efficacy and tolerability of cenobamate within an expanded access program

V Villanueva1, D Santos2, A Gómez3, D Castro-Vilanova4, D Sayas1, R Saiz5, M Garcés1, MJ Aguilar6, K Hampel1, V 
Garcia7, P Cabezudo5, P Serrano5, J López-Gonzalez8, X Rodriguez-Osorio8, J Rodriguez-Uranga2

1Hospital Universitario y Politécnico La Fe, Valencia, Valencia, Spain, 2Centro Neurologia Avanzada, Sevilla, Spain, 
3Clinica Universitaria Navarra, Pamplona, Spain, 4Complejo Hospitalario Universitario, Vigo, Spain, 5Hospital Regional 
Universitario Malaga, Malaga, Spain, 6Hospital Universitario La Paz, Madrid, Spain, 7Hospital Universitario Alava, 
Alava, Spain, 8Complejo Hospitalario Universitario Santiago, Santiago de Compostela, Spain

Purpose: Early access program (EAP) provides earlier information about real-life use of antiseizure medication (ASM) 
after randomized control trials. This work analyzes EAP with cenobamate (CNB) in a  series of patients with epilepsy 
in Spain. 
Method: It is a multicenter, retrospective, observational study. Inclusion criteria for EAP were  
1) older than 18 years;  
2) focal seizures;  
3) EAP authorization.  
At this interim analysis efficacy and safety outcomes were reported for those patients with a minimum follow-up of 
3 months. The source of data was patient clinical records and time-points analyzed were baseline, 3 months and 6 
months. 
Response: A total of patients 97 patients were included, 61 patients reached 3 months and 37 patients 6 months of 
follow-up. At baseline, mean age was 39 (18-65), mean epilepsy duration was 28 years and mean number of seizures 
per month was 23 (1-250). Mean number of prior ASM (without including concomitant) was 9 (1-17) and mean number 
of concomitant ASM was 3. The mean daily dose was 166mg (25-300) and 194 mg (50-300) at 3 ant 6 months 
respectively. No patient discontinued before 3 months and 2 patients discontinued at 6 months visit because of lack of 
efficacy. Regarding effectiveness at 3 and 6 months respectively, 80% and 64% were considered as ≥50% responder, 
42% and 43% as ≥75% responder, 18% and 27% as ≥90% responder, 3.2% and 8% as seizure-free, 1.6% and 5% 
did worse. Cumulative adverse events (AE) at 3 and 6 months were reported by 72% and 81% patients respectively, 
mostly mild or moderate. The most frequent AE were somnolence, dizziness and balance disturbance. 
Conclusion: Interim outcomes in a real-life very refractory population treated with CBM showed a high response. AE 
were reported in many patients but most of them were mild or moderate without leading to discontinuation. 
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104 
Phase 2b Efficacy and safety of XEN1101, a novel potassium channel opener, in adults with 
focal onset seizures (X-TOLE)

J French1, R Porter2, E Perucca3, M Brodie4, M Rogawski5, S Pimstone6, E Aycardi6, C Harden6, Y Xu6, C Luzon 
Rosenblut6, C Kenney6, G Beatch6

1NYU Langone Comprehensive Epilepsy Center, New York City, United States, 2University of Pennsylvania, 
Philadelphia, United States, 3Monash University, Melbourne, Australia, 4University Department of Medicine and 
Therapeutics, Glasgow, Scotland, United Kingdom, 5School of Medicine, University of California, Davis, Sacramento, 
United States, 6Xenon Pharmaceuticals, Inc., Burnaby, Canada

Purpose: This Phase 2b study was designed to assess the efficacy and safety of XEN1101 as adjunctive treatment in 
adults with focal onset seizures (FOS).XEN1101 is a novel, potent, selective KCNQ2/3 (Kv7.2/7.3) potassium channel 
positive allosteric opener being developed for FOS and major depressive disorder. Its pharmacokinetic properties 
support once daily oral dosing without titration. 
Method: X-TOLE was a double-blind, placebo-controlled, dose-ranging study in adults. Subjects had ≥4 countable 
FOS per month, recorded with an eDiary, and stable treatment with 1-3 antiseizure medications (ASMs). 
Results: A total of 325 subjects with a median baseline FOS frequency of 13.5/month were randomized and 
treated across four treatment groups in a 2:1:1:2 ratio (25mg: 20mg: 10mg: placebo). The trial met its primary and 
secondary endpoints with XEN1101 demonstrating a dose-dependent reduction from baseline in FOS frequency 
of 33.2% (p=0.035, n=46), 46.4% (p<0.001, n=51), and 52.8% (p<0.001, n=112) in the 10mg, 20mg, and 25mg 
groups, respectively, compared to placebo (18.2%, n=114). Responder rates of ≥50% reduction in FOS frequency 
were achieved in 28.3% (p=0.037), 43.1% (p<0.001) and 54.5% (p<0.001) in the 10mg, 20mg, and 25mg groups, 
respectively, compared to placebo (14.9%). Comparing CGI and PGI scores in the 25mg and placebo groups, 
approximately twice as many subjects reported at least much improvement with XEN1101: 46.4% vs 22.8% (p<0.001) 
and42.9% vs 21.9% (p=0.001), respectively. 
The incidence of TEAEs was 67.4%, 68.6%, and 85.1% in the 10mg, 20mg, and 25mg groups, respectively, compared 
to placebo (62.3%). The incidence of treatment-emergent SAEs was balanced across study arms. The overall dropout 
was 12.3%; 96.5% of study completers entered the open label extension. 
Conclusion: At all doses, XEN1101 demonstrated a statistically significant reduction in FOS frequency compared to 
placebo and there was a corresponding dose-dependent improvement in responder rates. XEN1101 demonstrated a 
safety profile like other ASMs. 

115 
Non-seizure related outcomes with real-world use of cannabidiol in Lennox-Gastaut 
syndrome and Dravet syndrome: BECOME, a caregiver survey

T Dixon-Salazar1, A Berg2, MS Perry3, MA Meskis4, SR Danese5, NMD Le6

1LGS Foundation, San Diego, United States, 2Northwestern University Feinberg School of Medicine, Chicago, United 
States, 3Cooks Children’s Medical Center, Fort Worth, United States, 4Dravet Syndrome Foundation, Cherry Hill, 
United States, 5Outcomes Insights, Agoura Hills, United States, 6Greenwich Biosciences, Inc, Carlsbad, United States

Purpose: We developed a cross-sectional caregiver survey, BECOME (global outcomes survey assessing changes in 
BEhavior, COgnition, and More with Epidiolex®), to characterise/quantify real-world seizure and non-seizure outcomes 
in patients with Lennox-Gastaut syndrome (LGS) or Dravet syndrome (DS). This second abstract describes non-
seizure behavioural and cognitive outcomes. 
Method: US-based caregivers (N=498) of people with LGS (80%) or DS (20%) treated with plant-derived highly 
purified cannabidiol (CBD) medicine (Epidiolex® [GW Research Ltd], 100 mg/mL oral solution) for ≥3 months 
compared the past month to the period prior to CBD initiation. The survey included multiple choice and rank order 
questions using symmetrical 3-, 5-, and 7-point Likert scales (from worsening to improvement). Continuous variables 
were summarised as means, medians, and ranges, and categorical variables as frequency distributions and 
percentages. CBD-associated adverse events can include transaminase elevations, somnolence, decreased appetite, 
diarrhoea, pyrexia, vomiting, fatigue, rash, sleep disorders, and infections, but they were not assessed in this survey. 
Results: A notable proportion of respondents reported improvements in ≥1 question for all domains: emotional 
functioning (82%), cognition and executive function (81%), language and communication in nonverbal (79%) 
and verbal patients (74%), activities of daily living (51%), sleep (51%), and physical functioning (46%). 6–26% of 
respondents reported worsening in ≥1 question of each domain. Most frequently reported improvements included: 
alertness (71% of respondents), learning new things (71%), being aware (70%), ability to engage with others (68%), 
paying attention (66%), happiness (66%), smiling (63%), saying sentences and phrases (58% and 60%), and 
calmness (56%). 
Conclusion: Nearly all caregivers (93%) planned to continue CBD treatment, primarily because of reduced seizure 
burden but also because of improvements in non-seizure related outcomes. 
Funding: Greenwich Biosciences  
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118 
Seizure-related outcomes with real-world use of cannabidiol in Lennox-Gastaut syndrome 
and Dravet syndrome: BECOME, a caregiver survey

NMD Le1, T Dixon-Salazar2, A Berg3, SR Danese4, MS Perry5, MA Meskis6

1Greenwich Biosciences, Inc, Carlsbad, United States, 2LGS Foundation, San Diego, United States, 3Northwestern 
University Feinberg School of Medicine, Chicago, United States, 4Outcomes Insights, Agoura Hills, United States, 
5Cooks Children’s Medical Center, Fort Worth, United States, 6Dravet Syndrome Foundation, Cherry Hill, United States

Purpose: We developed a cross-sectional caregiver survey, BECOME (global outcomes survey assessing changes in 
BEhavior, COgnition, and More with Epidiolex®), to characterise/quantify real-world seizure and non-seizure outcomes 
in patients with Lennox-Gastaut syndrome (LGS) or Dravet syndrome (DS). This first abstract describes seizure-
related outcomes. 
Method: US-based caregivers (N=498) of people with LGS (80%) or DS (20%) treated with plant-derived highly 
purified cannabidiol (CBD) medicine (Epidiolex® [GW Research Ltd], 100 mg/mL oral solution) for ≥3 months 
compared the past month to the period prior to CBD initiation. The survey included multiple choice and rank order 
questions using symmetrical 3-, 5- and 7-point Likert scales (from worsening to improvement). Continuous variables 
were summarised as means, medians and ranges, and categorical variables as frequency distributions and 
percentages. CBD-associated adverse events can include transaminase elevations, somnolence, decreased appetite, 
diarrhoea, pyrexia, vomiting, fatigue, rash, sleep disorders and infections, but they were not assessed in this survey. 
Results: A notable proportion of respondents reported improvements in seizure frequency (84%), seizure severity 
(68%) and seizure free days per week (67%). A substantial proportion of caregivers reported improvements in 
convulsive seizures (72%), drop seizures (71%), non-convulsive/non-drop seizures (68%) and night-time seizures 
(62%). 6–22% of respondents reported worsening in ≥1 seizure outcome. Many respondents reported decreased 
number of emergency room visits (54%), hospitalisations (53%), seizure-related injuries (48%), and reductions in 
rescue medication use (57%). Seizure freedom (for at least the last month) was reported in 16% of patients. 
Conclusion: Nearly all caregivers (93%) planned to continue CBD treatment, primarily because of reduced seizure 
burden but also because of improvements in non-seizure related outcomes, such as emotional function, alertness, 
cognition and communication. 
Funding: Greenwich Biosciences  

119 
Non-seizure-related benefits of cannabidiol among patients with Dravet or Lennox-Gastaut 
syndromes: a qualitative study

S Bowditch1, H Skrobanski2, L Moore-Ramdin1, J Marshall1
1GW Pharma, Ltd, London, United Kingdom, 2Acaster Lloyd Consulting Ltd, London, United Kingdom

Purpose: This qualitative study aimed to increase understanding of the impact of cannabidiol (CBD) on non-seizure-
related outcomes (e.g., behaviour, cognition, mood, and health-related quality of life [HRQoL]) among patients with 
Dravet syndrome (DS) or Lennox Gastaut syndrome (LGS) and their caregivers. 
Method: Caregivers (N=21) were recruited of patients with DS (n=14) or LGS (n=7) in the UK, US, and Germany who 
have been treated with plant-derived highly purified CBD medicine (Epidyolex® [GW Research Ltd], 100 mg/mL oral 
solution) for ≥6 months. Participants were sent a background questionnaire. Interviews were conducted via telephone 
and explored the symptoms and impacts of DS and LGS, and non-seizure-related effects of CBD. Data were analysed 
using thematic analysis.  
Results: Current symptoms included frequent seizures, cognitive impairment, communication, mobility and 
behavioural difficulties, sleep disruption, and reduced appetite. All patients required 24-hour supervision, and the 
majority (n=19) needed assistance with self-care. Caregivers reported that children’s symptoms impacted their overall 
HRQoL. 
Most caregivers (n=19) reported beneficial HRQoL impacts of CBD, with improvements in awareness, mood, 
language, social skills, mobility, behaviour, appetite, school participation and information retention. Seizure frequency/
severity reduction was also reported (n=16), resulting in caregivers having greater confidence to go out and socialise 
and having more time for themselves. A few caregivers (n=4) reported no effects, or only short-term beneficial effects. 
Some caregivers (n=10) reported adverse events of CBD, including loose stools, diarrhoea, somnolence, worsening 
behavioural difficulties, reduced appetite, and burning sensation in throat.   
Conclusion: In addition to reduced seizure frequency, CBD may have a range of non-seizure-related beneficial 
effects, which warrant further investigation. Quantitative studies with larger sample sizes are required. 
Funding: GW Pharmaceuticals Ltd 
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Clinical practice evidence for perampanel in epilepsy patients with tumour aetiology

A Coppola1, S Izumoto2, X Rodríguez-Osorio3, T Wu4, W D’Souza5, M Maschio6, S Goldman7, M Valente Fernandes8, V 
Villanueva9

1Odontostomatological and Reproductive Sciences, Federico II University of Naples, Naples, Italy, 2Kindai University, 
Osaka-Sayama, Japan, 3Complexo Hospitalario Universitario de Santiago, Santiago, Spain, 4Chang Gung Memorial 
Hospital Linkou Medical Center and Chang Gung University College of Medicine, Taoyuan, Taiwan, Province of China, 
5St Vincent‘s Hospital Melbourne, The University of Melbourne, Melbourne, Australia, 6Center for Brain Tumor-Related 
Epilepsy, UOSD Neuro-Oncology, I.R.C.C.S. Regina Elena National Cancer Institute, Rome, Italy, 7Eisai Europe Ltd, 
Hatfield, United Kingdom, 8Instituto Português de Oncologia de Lisboa, Lisbon, Portugal, 9Hospital Universitario y 
Politécnico La Fe, Valencia, Spain

Purpose: To assess the real-world effectiveness, safety and tolerability of perampanel (PER) when used in everyday 
clinical practice to treat patients with epilepsy with tumour aetiology.  
Method: Patients with epilepsy with tumour aetiology were identified from a pooled analysis of 44 prospective, 
retrospective and cross-sectional clinical practice studies. Retention was assessed after 3, 6 and 12 months of PER 
treatment. Effectiveness assessments comprised responder rate (≥50% seizure frequency reduction), seizure freedom 
rate (no seizures since at least the prior visit), and proportions of patients with unchanged or worsening seizure 
frequency. Safety and tolerability were assessed by evaluating adverse events (AEs), psychiatric AEs, and AEs 
leading to discontinuation.    
Results: A total of 127 patients with focal-onset and/or generalised-onset seizures with tumour aetiology were 
identified (mean age, 46.6 years; mean duration of epilepsy, 9.7 years). Seizure types at baseline were focal-
onset only (97.6%), generalised-onset only (1.6%), and focal-onset and generalised-onset (0.8%). Mean (standard 
deviation) PER doses at baseline and last visit were 2.6 (1.4) and 5.8 (2.5) mg/day, respectively. At 3, 6 and 12 
months, retention rates were 88.0%, 79.5% and 65.3%, respectively. Reasons for discontinuation included AEs 
(16.8%) and lack of efficacy (5.3%). Mean (95% confidence interval) time under PER treatment was 11.0 (10.2–12.0) 
months. At the last visit (last observation carried forward), responder and seizure freedom rates were 66.9% and 
34.2%, respectively, and the percentages of patients with unchanged or worsening seizure frequency were 15.3% 
and 6.8%, respectively. AEs were reported for 36.2% of patients; the most frequently reported AEs were dizziness/
vertigo (13.8%) and somnolence (9.5%). AEs led to discontinuation of 16.8% of patients over 12 months and 13.0% of 
patients experienced psychiatric AEs.   
Conclusions: PER was effective and generally well tolerated when used to treat patients with epilepsy with tumour 
aetiology in clinical practice.  
Supported by Eisai 
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148 
Pediatric and adult patients outcomes of an expanded access use program of cannabidiol 
in Spain

V Villanueva1, A Garcia-Ron2, P Smeyers1, E Arias2, V Soto3, JJ Garcia-Peñas3, E González-Alguacil3, D Sayas1, P 
Serrano4, M Garces1, K Hampel1, M Tomás1, J Lara5, M de Toledo6, I Barceló7, A Aledo8, A Gil-Nagel8, L Lacampo9, M 
Falip10, R Saiz-Diaz11, A Gómez-Ibañez12, D Sopelana13, A Sanchez-Larsen13, J López14

1Hospital Universitario y Politécnico La Fe, Valencia, Valencia, Spain, 2Hospital Clínico Universitario, Madrid, 
Spain, 3Hospital Universitario Niño Jesus, Madrid, Spain, 4Hospital Regional Universitario Malaga, Malaga, Spain, 
5Hospital Universitario Puerta de Hierro, Madrid, Spain, 6Hospital Universitario La Princesa, Madrid, Spain, 7Hospital 
Universitario Son Espases, Palma de Mallorca, Spain, 8Hospital Ruber Internacional, Madrid, Spain, 9Hospital 
Universitario de Canarias, Gran Canaria, Spain, 10Hospital Universitario Bellivitge, Barcelona, Spain, 11Hospital 
Universitario 12 de Octubre, Madrid, Spain, 12Clinica Universitaria Navarra, Pamplona, Spain, 13Hospital General 
Universitario, Albacete, Spain, 14Complejo Hospitalario Universitario Santiago, Santiago de Compostela, Spain

Purpose: Antiseizure medication (ASM) expanded access program (EAP) provides earlier information about real-life 
use after randomized control trials (RCT). This study analyzes EAP with cannabidiol (CBD) in a  series of patients with 
Lennox-Gastaut Syndrome (LGS), Dravet Syndrome (DS) and other encephalopathies 
Method: Multicenter, retrospective, observational study. Inclusion criteria were: 1) Included in EAP with at least 
6 months of follow-up. 2) Patients or legal representatives agreed to participate. The source of data was patient 
clinical records and analyzed  time-points included baseline, 3 months, 6 months, 1 year. Dosage, concomitant ASM, 
effectiveness (including total and disabling seizures as drop or convulsive seizures) and safety were evaluated. 
Results: A total of 102 patients were included (60 patients LGS, 12 patients DS and 30 patients other) being 41.6%  ≥ 
14 year-old. Baseline median number of total and most disabling seizures per month was 33 and 15 respectively. 
The median number of prior and concomitant ASM was 7 and 3 respectively. Most frequent baseline ASM were 
valproate and clobazam. The mean dosage of CBD at 3, 6 and 12 months was 11,51±7.31 mg/kg, 13,44±8.52 mg/
kg and 14,49±8.21  mg/Kg. Retention rate at 3 months, 6 months and 12 months was 91.2%, 78.4% and 61.4% 
respectively. Effectiveness regarding total seizures/most disabling seizures at 3 months, 6 months and 12 months 
showed 37.1%/36%, 44,9%/47.9% and 38.9%/40% of ≥50% responder. Seizure freedom at the last visit was achieved 
by 8.8% of patients. At the end of follow-up 51% of patients reported an improvement in the severity of seizures. 
Along the follow-up 66.7% patients reported adverse events being somnolence (34.3%), diarrhea (10.8%) and lack of 
appetite the most frequent. Two patients reported significant AST/ALT increase. 
Conclusion: Outcomes in a real-life children and adult patient population treated with CBD showed similar outcomes 
in efficacy and tolerability that RCT. 

150 
Sex differences in side effects of antiseizure medications in pediatric patients with 
epilepsy: a systematic review

L Giuliano1, C Vecchio1, V Durante2, V Mastrangelo3, G Cantalupo4,5,6, E Zambrelli7, C Ermio8, A La Neve9, B 
Mostacci10, Epilepsy and Gender Commission of the Italian League Against Epilepsy
1A.O.U. Policlinico „G. Rodolico-San Marco“, Neurology Clinic, Catania, Italy, 2Ospedale „A. Perrino“ di Brindisi, UO 
Neurologia, Brindisi, Italy, 3Neurology Unit „Infermi Hospital“, AUSL Romagna, Rimini, Italy, 4Child Neuropsychiatry, 
Department of Surgical Sciences, Dentistry, Gynecology and Pediatrics, University of Verona, Verona, Italy, 5U.O.C. 
di Neuropsichiatria Infantile, Dipartimento ad Attività Integrata Materno Infantile - AOUI di Verona, Verona, Italy, 
6Centro Ricerca per le Epilessie in età Pediatrica (CREP), Azienda Ospedaliera Universitaria di Verona, Verona, 
Italy, 7Epilepsy Center, ASST SS. Paolo e Carlo, San Paolo Hospital, Milano, Italy, 8Department of Neuroscience, „S. 
Giovanni Paolo II“ Hospital, Lamezia Terme, Italy, 9Department of Basic Medical Sciences, Neurosciences and Sense 
Organs, University of Bari, Bari, Italy, 10IRCCS Istituto delle Scienze Neurologiche di Bologna, Bologna, Italy

Purpose: Sex-related differences in pharmacokinetic and pharmacodynamic of drug treatments have been highlighted 
since the first months of intrauterine life and become evident after puberty. However, little is known about the 
differences in efficacy and safety of antiseizure medications (ASMs) between boys and girls with epilepsy. Aim of the 
study was to perform a systematic review searching for differences in the side effects of ASMs with respect to sex in 
pediatric patients with epilepsy. 
Method: We carried out a literature search of the PubMed database and all results up to April 2020 were included. 
Titles, abstracts and full texts were screened by two independent reviewers. We included all studies evaluating the 
side effects of ASMs in patients with epilepsy younger than 18 years, with reference to the two sexes. 
Results: A total of 5164 studies were identified. Sixty-eight studies were included because they analyzed sex 
differences, of which 63 analyzed only pediatric patients and 5 mixed populations. Eighteen studies identified sex as a 
possible influential variable in terms of occurrence of side effects. In particular, although for some findings there were 
conflicting results from different studies, an overall higher frequency of adverse drug reactions in girls with different 
ASMs, a higher retinal toxicity in boys taking vigabatrin, higher BMI, leptin levels, hyperammonemia risk and carnitine 
deficiency in girls on valproic acid, a higher weight loss, more frequent acute psychosis and renal stones occurrence 
in girls on topiramate were reported. 
Conclusion: Few studies analyzed sex differences in evaluating side effects of ASMs in pediatric populations, 
with sparse results. The findings of our study point to the presence of some differences, highlighting the need for a 
systematic evaluation of sex as a determinant variable influencing the response to medications in clinical research. 
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151 
Perampanel for the treatment of patients with myoclonic seizures in clinical practice

H-I Chiang1, R Rocamora2, A Castillo3, E Trinka4, W D‘Souza5, S Goldman6, V Villanueva7

1Chang Gung Memorial Hospital, Linkou, Taiwan, Province of China, 2Hospital del Mar, Barcelona, Spain, 3General 
University Hospital Valencia, Valencia, Spain, 4Christian-Doppler University Hospital, Paracelsus Medical University, 
Centre for Cognitive Neuroscience, Salzburg, Austria, 5St Vincent‘s Hospital Melbourne, The University of Melbourne, 
Melbourne, Australia, 6Eisai Europe Ltd, Hatfield, United Kingdom, 7Hospital Universitario y Politécnico La Fe, 
Valencia, Spain

Purpose: To assess the effectiveness, safety and tolerability of perampanel (PER) when used to treat patients with 
myoclonic seizures in everyday clinical practice. 
Method: Patients with myoclonic seizures who were treated with PER were identified from a pooled analysis of 44 
prospective/retrospective/cross-sectional clinical practice studies. Retention was assessed after 3, 6 and 12 months. 
Effectiveness assessments comprised responder rate (≥50% seizure frequency reduction), seizure freedom rate (no 
seizures since at least the prior visit), and proportions of patients with unchanged or worsening seizure frequency. 
Adverse events (AEs), psychiatric AEs, and AEs leading to discontinuation were evaluated. 
Results: Overall, 156 patients with myoclonic seizures were identified. Patients had a range of epileptic syndromes; 
most commonly (>10% of patients), juvenile myoclonic epilepsy (72.9%) and idiopathic generalised epilepsy (13.2%). 
Mean (standard deviation) PER dose was 2.6 (1.1) mg/day at baseline and 5.5 (2.1) mg/day at the last visit (last 
observation carried forward). Retention rates at 3, 6 and 12 months were 94.7%, 89.0% and 80.7%, respectively. 
Reasons for discontinuation included AEs (11.4%), lack of efficacy (4.4%), and both AEs and lack of efficacy (2.6%). 
Mean (95% confidence interval) time under PER treatment was 12.1 (11.4–12.7) months. At the last visit, responder 
and seizure freedom rates were 85.9% and 63.4%, respectively; and the proportions of patients with unchanged 
and worsening seizure frequency were 10.2% and 3.1%, respectively. AEs were reported for 46.8% of patients 
and psychiatric AEs were reported for 24.7% of patients. The most frequently reported AEs (>5% of patients) were 
dizziness/vertigo (19.2%), somnolence (18.6%) and fatigue (9.6%). At 12 months, 14.0% of patients had discontinued 
due to AEs. 
Conclusion: PER was effective and generally well-tolerated when used to treat patients with myoclonic seizures in 
everyday clinical practice. Almost two-thirds of patients achieved seizure freedom at last visit. 
Supported by Eisai 

152 
Perampanel as early add-on therapy for epilepsy patients with focal-onset and generalised-
onset seizures treated in clinical practice

E Santamarina1, J Abril-Jaramillo2, X Rodriguez-Osorio3, T Yamamoto4, R McMurray5, E Trinka6, W D’Souza7, R 
Renna8, V Villanueva9

1Vall d’Hebron University Hospital, Barcelona, Spain, 2Centro de Neurología Avanzada, Seville, Spain, 3Complexo 
Hospitalario Universitario de Santiago, Santiago, Spain, 4Seirei Hamamatsu General Hospital, Shizuoka, Japan, 
5European Knowledge Centre, Eisai Europe Ltd, Hatfield, United Kingdom, 6Christian-Doppler University Hospital, 
Paracelsus Medical University, Centre for Cognitive Neuroscience, Salzburg, Austria, 7St Vincent‘s Hospital 
Melbourne, The University of Melbourne, Melbourne, Australia, 8Neurological Clinic and Stroke Unit, „A. Cardarelli“ 
Hospital, Napoli, Italy, 9Hospital Universitario y Politécnico La Fe, Valencia, Spain

Purpose: To assess the real-world effectiveness and safety/tolerability of perampanel (PER) when used as early add-
on therapy in everyday clinical practice. 
Method: Patients treated with PER for focal-onset and/or generalised-onset seizures were identified from a pooled 
analysis of 44 prospective/retrospective/cross-sectional clinical practice studies. Data were compared for patients 
treated with PER as early versus late add-on therapy (as defined by each study). Retention was assessed after 3, 
6 and 12 months of PER treatment. Effectiveness assessments comprised responder rate (≥50% seizure frequency 
reduction), seizure freedom rate (no seizures since at least the prior visit), and proportions of patients with unchanged 
or worsening seizure frequency. Adverse events (AEs), psychiatric AEs, and AEs leading to discontinuation were 
evaluated.   
Results: 2532 patients were treated with PER as early (n=632) or late (n=1900) add-on therapy; median number of 
concomitant antiepileptic drugs were 1 and 3 at baseline, respectively. Retention rates were significantly higher for 
patients treated with early versus late add-on therapy at all timepoints (Month 12: 77.1% vs. 61.8%; p<0.001). At last 
visit, seizure freedom rate was significantly higher in patients treated with early versus late add-on therapy (40.1% vs. 
8.7%; p<0.001), as was responder rate (73.0% vs. 36.4%; p<0.001); and the proportion of patients with unchanged 
seizure frequency was significantly lower in the early versus late add-on group (10.2% vs. 31.8%; p<0.001), as was 
the proportion of patients with worsening seizure frequency (6.1% vs. 13.6%; p<0.001). Patients treated with early 
versus late add-on therapy had a significantly lower incidence of AEs (41.8% vs. 54.5%; p<0.001), psychiatric AEs 
(18.3% vs. 22.2%; p=0.046), and discontinuation rates due to AEs at 12 months (15.0% vs. 18.7%; p=0.045). 
Conclusion: PER was significantly more effective and better tolerated when used as early versus late add-on therapy 
to treat patients in everyday clinical practice. 
Supported by Eisai 
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European Dravet Syndrome Advanced Therapies Working Group: an innovative patient-
driven approach to accelerate research

E Cardenal-Muñoz1, R Hernando-Llorente1, JÁ Aibar1

1Dravet Syndrome Foundation Spain, Research, Madrid, Spain

Purpose: Dravet syndrome (DS) is a rare and severe developmental and epileptic encephalopathy characterised by 
frequent seizures resistant to conventional antiseizure medications, as well as cognitive, psychomotor, language and 
behavioural problems. Since DS is caused in more than 80% of patients by a pathogenic variant in the SCN1A gene, 
disease-modifying advanced therapy medicinal products (ATMPs) are arising as potential definitive treatments for 
these patients.  
Cooperation between laboratories is often hampered by scientific competition. We present the European Dravet 
Syndrome Advanced Therapies (EDSAT) Working Group, a pioneering initiative that aims to remove barriers between 
institutions to advance preclinical and clinical science in ATMPs for DS. 
Method: EDSAT was launched in 2020 by Dravet Syndrome Foundation Spain (FSD), a patient advocacy 
organization (PAO) strongly involved in research. The consortium, to be presented at the congress, brings together 
the leading European experts investigating innovative therapies for DS. Regular project planning discussions 
and scientific brainstorming take place virtually and often include guest advisors. Tools are also shared by group 
members. In 2022, the Group organises an open workshop for early career scientists, where participants discuss 
ATMP approaches and models, exchange protocols, and network with renowned investigators, clinicians, industry 
representatives and regulatory experts.  
Results: The EDSAT initiative helps researchers identify and deal with bottlenecks, foster intra- and interdisciplinary 
collaboration and speed up project timelines. In this way, FSD assists investigators to overcome common difficulties 
encountered during the development of their research. 
Conclusion: This is the first time that laboratories working on ATMPs for DS are brought together in a framework of 
networking, mutual learning and collaboration. Importantly, this is also the first time that such a consortium is led by a 
PAO.  
The EDSAT workshop received funding from the European Union’s Horizon 2020 research and innovation programme 
under the EJP RD COFUND-EJP N° 825575. 

216 
Assessment of vitamin D status and its association with seizure frequency and antiepileptic 
drug therapy in persons with drug resistant epilepsy

SS Pattnaik1, SC Sarangi1, M Tripathi2
1All India Institute of Medical Sciences, Pharmacology, New Delhi, India, 2All India Institute of Medical Sciences, 
Neurology, New Delhi, India

Purpose: This study investigated the status of serum vitamin D level in persons with drug resistant epilepsy (DRE) 
and its association with seizure frequency and antiepileptic drugs (AEDs) treatment. 
Method: This prospective observational study included persons with DRE of either gender (age 18-60 years) on 
stable AEDs treatment for at least 3 months. After screening and obtaining informed consent, patients were subjected 
for estimation of serum vitamin D level and those with vitamin D level <30 ng/ml were enrolled for this study. 
Demographic, seizures related and AEDs treatment related data were collected and the average seizure frequency 
per month at enrolment was recorded. 
Results: Out of 95 enrolled patients, 43.16% had serum vitamin D level <10 ng/ml (severe deficiency), 33.68% had 
between 10-19 ng/ml (deficiency) and 23.16% had between 20-29 ng/ml (insufficiency). Correlation analysis of serum 
vitamin D level with seizure frequency did not show any significant association in persons with DRE. However, patients 
having average seizure frequency >12/ month had significantly lower vitamin D level as compared to those having ≤12 
seizures/month (p=0.044). The median serum vitamin D level was numerically lower in persons with DRE on >4 AEDs 
{[7.81 (3-16.5)] ng/ml} as compared to patients on 4, 3 or 2 AEDs treatment though it was not statistically significant 
{[11.25 (3.07-25.5)], [11.1 (3-28.7)], and [10.8 (7.23-28)]} ng/ml, respectively. Patients on AEDs therapy for >10 years 
had significantly lower level of median serum vitamin D level as compared to those on AEDs therapy for ≤10 years of 
duration (p=0.047). 
Conclusion: Severe deficiency of vitamin D was associated with higher seizure frequency in persons with 
DRE.  Addition of more AED for better seizure control also led to reduction in serum vitamin D level. Hence, early 
detection of vitamin D status and prompt supplementation may be helpful for better management of epilepsy. 
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235 
Relationship between the ketogenic diet and epileptic seizures - a retrospective study with 
outpatients at the Centro Universitário Saúde ABC, Santo André, Brazil

D Bezerra1, R Alessi1, A Ract1, G Brito1, N Leite1, R Arruda1, R Wajnsztejn1

1Centro Universitario ABC, Neuroscience Department, Santo André, Brazil

Purpose: About 30% of epilepsy cases are drug-resistant and seizures are not controlled even with the use of two 
or more anti-seizure drugs (ASD). The ketogenic diet (KD), a high-fat, low-carbohydrate, and adequate-protein diet, 
is an effective and well-established non-pharmacological treatment method for drug-resistant epilepsy. Here, it was 
evaluated aspects related to epileptic seizure severity and adverse effects in patients undergoing a ketogenic diet with 
different proportions of grams of fat to grams of carbohydrate plus protein. 
Methodology: A retrospective study was carried out with data (from March 2019 to now) from 24 patients at the KD 
outpatient clinic of the Centro Universitário Saúde ABC, Santo André, Brazil. Patients selected for the study were 
diagnosed with drug-resistant epilepsy and had been on KD for at least 3 months. 
Results: Of the 24 patients, 62.5% were children, 8.3% adolescents and 29% adults (female 45.8% and male 54.1%). 
Regarding the types of diet, 54.2% used the 1:1 ratio (modified Adkins), 16.7% consumed 2:1, 16.7%, 3:1 and 12.5% 
4:1. Approximately half of the patients experienced adverse effects such as dyslipidemia (45.5%), constipation 
(27.3%), and calculus (9%). Family members reported that patients had a decrease in aggressive behavior (71% 
of cases) and improved interaction with peers (61%). In addition, 79.1% of the patients showed a decrease in the 
severity of epileptic seizures. Of these patients, 2 became seizure-free, 2 had a 90-99% reduction in the number of 
seizures, 9 had a 50-90% decrease, and 6 had reduced the number of seizures to <50%. 
Conclusion: Data from the study demonstrate that the use of a ketogenic diet considerably reduced the severity of 
epileptic seizures in patients diagnosed with drug-resistant epilepsy. The relationship between epileptic seizures and 
the proportion of diet consumed should be evaluated in further studies. 

237 
Upconversion nanoparticle-mediated optogenetics as a potential therapy for epilepsy

M Alexander-Sylvester1, S Al Soughayer2, F Al Otaibi3, M Amer2

1Dr. Sulaiman Al Habib Hospital, Riyadh, Saudi Arabia, 2King Abdulaziz City for Science and Technology (KACST), 
Riyadh, Saudi Arabia, 3King Faisal Specialist Hospital & Research Center (KFSHRC), Riyadh, Saudi Arabia

Purpose: Optogenetics has revolutionized a new era of effective and targeted control over neural function. Currently, 
we are still facing challenges in localized and effective long-term Epilepsy therapy. Combining both optics and 
genetics allows neurons to be controlled over specific spatial and temporal activity, a critical advance that will allow 
us to achieve an understanding of neurological disorders. However, it is limited since visible light cannot penetrate 
deeper brain structures. Upconversion nanoparticles (UCNPs) will up-convert lower-energy photons into one high-
energy photon by absorbing the penetrable near-infrared (NIR) light and emitting wavelength-specific visible light, 
which will result in the manipulation of overexcited neurons. 
Method: We aim to target GABAergic neurons found within Hippocampal cells using neuronal tissue surgically 
extracted from epileptic patients. The extracted neurons are first genetically engineered to express the excitatory light-
sensitive protein, Channelrhodopsin. Furthermore, the UCNPs, Ytterbium and Erbium ions, are delivered to adhere 
to the genetically modified neurons. When these neurons were illuminated with the NIR light probe of the correct 
wavelength, the UCNPs converted the NIR light to visible light. As a result, the opsins were transiently activated, 
which inhibited the excitatory hippocampal cells and consequently dampened seizure activity. 
Results: In this study, we have successfully genetically modified GABAergic neurons to express Channelrhodopsin. 
We synthesized and characterized the UCNP using various light sources. Finally, the biocompatibility of the UCNPs 
was assessed, as well as Channelrhodopsin’s efficiency in inhibiting excitatory hippocampal cells to dampen seizure 
activity. These promising results will allow us to move forward for in-vivo studies. 
Conclusion: Optogenetics is highly cell-specific while providing temporal resolution to acutely suppress seizures 
without interfering with standard behavior. In this approach, we have proven its feasibility and significant potential in 
seizure cessation. 
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273 
Quality and sleep disturbances in paediatric patients with focal epilepsy after initiation of 
Perampanel as add-on therapy: preliminary data

G Aznar-Lain1, C Pérez-Enríquez2, A Díaz-Gómez1, L Turón-Viñas3, S Boronat-Guerrero3, R Rocamora-Zuñiga2

1Hospital del Mar, Paediatric Neurology, Barcelona, Spain, 2Hospital del Mar, Neurology, Barcelona, Spain, 3Hospital 
Sant Pau, Paediatric Neurology, Barcelona, Spain

Purpose: Sleep disorders occur frequently in patients with epilepsy and are generally underdiagnosed. 
Objective: To evaluate the impact of adjuvant treatment with Perampanel (PER) primarily on sleep quality and sleep 
disorders and secondarily on attention and executive functions in a paediatric population with focal epilepsy. 
Method: Prospective and open-label ongoing study. 
Children aged 4-18 years with focal epilepsy in whom PER was added to improve seizure control. PER 2mg/day was 
started and increased by 1mg every two weeks until best seizure control without any severe adverse effect. Sleep and 
cognitive scales were administered before and after 3 months following PER dose stabilization. Questionnaires used 
to evaluate sleep quality or disorders: Sleep disturbance scale from children (SDSC;pathological-score>39), Paediatric 
daytime sleepiness scale (PDSS; pathological-score>9) and Paediatric sleep questionnaire (PSQ; pathological-
score>7). Epitrack Junior test (significant impairment<28) was used to assess cognitive impact. 
Results: Of the 5 patients included (9-16 years, 80% female), 4 completed the study. Three patients showed >50% 
seizure reduction. Baseline sleep disturbances were detected in three patients (SDSC Raw-score pat1:44, pat3:50, 
pat4:58). At 3-months after PER, two patients improved but not normalized (SDCS pat3:41, pat4:47) and another 
normalized (SDCS pat1:35). All the patients showed baseline daytime sleepiness (PDSS pat1:13, pat2:8, pat3:21, 
pat4:21) that normalized in two patients on follow-up (PDSS pat2:5, pat4:7). No sleep-related breathing disorders were 
observed in any case with the PSQ. A significant attention/executive deficit was observed in two patients (EpiTrack<28 
in pat2 and pat3: significant impairment).At follow-up, the two patients showed no significant change. 
Conclusion: PER as an add-on therapy was shown to be beneficial in seizure reduction in 75% patients. The 
study didn’t show negative profile in sleep disorders (even normalized in 25% of cases), daytime sleepiness (even 
normalized in 50% of cases), sleep related breathing and cognitive performance. 

276 
A mirroring clinical practice study of perampanel in adults and adolescents: assessment of 
the impact of perampanel on quality of life and sleep in patients with focal-onset seizures

G Assenza1, A Gambardella2, S Goldman3, A Patten3, M Chiacchiaretta4, A Gentile4

1Campus Bio-Medico University, Rome, Italy, 2Magna Graecia University, Catanzaro, Italy, 3Eisai Europe Ltd., Hatfield, 
Hertfordshire, United Kingdom, 4Eisai s.r.l., Milan, Italy

Purpose: Here, we present quality of life (QoL) and sleep outcomes from A Mirroring Clinical Practice Study in 
Italy (AMPA; NCT04257604), which evaluated the effectiveness and safety of adjunctive perampanel in adult and 
adolescent patients with focal-onset seizures (FOS, with/without focal to bilateral tonic-clonic seizures [FBTCS]). 
Method: AMPA was a prospective, observational study conducted in patients with FOS. Patients with insufficiently 
controlled seizures while receiving 1–3 anti-seizure medications were prescribed adjunctive perampanel per the 
approved indication. QoL and sleepiness were assessed at baseline and end of treatment (EoT; up to 12 months) in 
adult patients (aged ≥18 years) using the 31-item QoL in Epilepsy (QOLIE-31) questionnaire and Epworth Sleepiness 
Scale (ESS), respectively. A high score on QOLIE-31 and ESS reflects good QoL and greater sleepiness, respectively. 
Results: Overall, 234 patients received adjunctive perampanel; 208 (88.9%) patients were aged ≥18 years. Mean 
(standard deviation [SD]) total QOLIE-31 score, based on seven QOLIE-31 domains, remained comparable between 
baseline and EoT: 56.0 (16.1) (n=203) and 57.7 (18.3) (n=160), respectively (mean [SD] change from baseline: 1.2 
[14.2], n=157). Scores at baseline and EoT remained similar across majority QOLIE-31 domains; seizure worry 
showed the greatest improvement at EoT vs baseline (mean [SD] change: 7.1 [25.0]). Domains of emotional well-
being (mean [SD] change: -1.7 [20.5]) and overall QoL (mean [SD] change: -1.8 [19.8]) had slightly lower scores at 
EoT vs baseline; however, these differences were not deemed clinically significant. The mean (SD) ESS score at EoT 
was 6.2 (4.4; n=177), which was similar to the baseline score (mean [SD] ESS score, 6.3 [4.5]; n=202; mean [SD] 
change in total ESS score, 0 [4.7]; n=174). 
Conclusion: Overall, these data suggest that adjunctive perampanel does not negatively affect QoL or sleep following 
up to 12 months of treatment in adult patients with FOS. 
Funding: Eisai s.r.l. 
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280 
Assessment of cognition (EpiTrack®) and depression (Beck Depression Inventory-II) 
following perampanel (monotherapy/rirst adjunctive) in patients with epilepsy enrolled in 
the ELEVATE Phase IV study

JY Kang1, O Samad2, D Kumar2, LY Ngo2, M Malhotra2

1The Johns Hopkins Hospital, Department of Neurology, Baltimore, United States, 2Eisai Inc., Nutley, United States

Purpose: Here we present results for change from baseline in cognition (EpiTrack) and depression scores (using the 
Beck Depression Inventory-II [BDI-II]) from ELEVATE (NCT03288129), a Phase IV study of perampanel administered 
as monotherapy/first adjunctive therapy in patients aged ≥4 years with focal-onset seizures (FOS), with or without 
focal to bilateral tonic-clonic seizures (FBTCS), or generalised tonic-clonic seizures (GTCS). 
Method: ELEVATE consisted of Screening, Titration (≤13 weeks), Maintenance (39 weeks) and Follow-up (4 weeks) 
Periods. During Titration, patients received perampanel at 2 mg/day, which was titrated to 4 mg/day or higher, based 
on response and tolerability (maximum 12 mg/day). Dose increases were ≥2 weeks apart for patients taking non-
enzyme-inducing anti-seizure medications (EIASMs) and weekly for those taking EIASMs. Cognition (EpiTrack) and 
depression (BDI-II) were assessed at baseline, and 3 and 12 months. 
Results: Overall, 54 patients (FOS, n=38; GTCS, n=11; FOS+GTCS, n=5) were included in the Safety Analysis Set; 
32 (59.3%) completed the study. Mean (standard deviation [SD]) change from baseline in EpiTrack total score at 
12 months was -0.4 (3.3) (FOS, -0.6 [3.3]; GTCS, +1.6 [1.7]; increase = improvement). Five patients with FOS had 
improved shifts and six had worsening shifts from their baseline EpiTrack® score at 12 months. No shifts for patients 
with GTCS were observed. Mean (SD) change from baseline in BDI-II total score at 12 months was -1.2 (7.9) (FOS, 
-1.8 [8.0]; GTCS, +2.8 [8.3]; increase = worsening). Five patients (FOS, n=4; FOS+GTCS, n=1) had improved shifts 
and two patients (FOS, n=1; GTCS, n=1) had worsening shifts from their baseline BDI-II mood score at 12 months. 
Conclusion: Perampanel did not negatively affect cognition with some patients reporting improvement at 12 months 
relative to baseline. There was no clinically relevant worsening of depression and the majority of patients remained 
within the same mood category. 
Funding: Eisai Inc. 

307 
Digitalization in clinical epilepsy practice: methodology of BRITOBA study supporting 
digital health tool for better patient – physician interactions and patient-reported outcomes 
collection

I Leunikava1, S Pontel2, O Langa3, L Ampe3, S Rheims4

1UCB Pharma, Monheim, Germany, 2UCB Pharma, Colombes, France, 3Neuroventis, Overijse, Belgium, 4Hospices 
Civils de Lyon, Department of Functional Neurology and Epileptology, Lyon, France

Purpose: Telemedicine and digital health solutions open new opportunities in delivering tailored care to patients 
through informing clinical decision-making, supporting patient-physician interactions, reducing uncertainties in 
outcomes and improving treatment precision. BRITOBA (EP0103) is a post-marketing, observational, prospective 
study currently conducted in Germany, France, Spain, Italy and Canada according to the real-world usage of 
brivaracetam (BRV) which is indicated for adjunctive therapy of focal seizures in patients aged 4 years and older in the 
European Union, and in adult patients in Canada. The study outcomes are 12-month effectiveness and tolerability of 
BRV in early treatment line combinations, health-related quality of life, treatment satisfaction, and work productivity in 
adult patients. 
Method: BRITOBA allows participating sites and patients to use HelpilepsyTM (part of the Neuroventis platform) a 
certified medical device composed of a mobile health assistant for patients and a web-based dashboard for healthcare 
professionals, enabling real-time epilepsy monitoring for improved efficiency of care. More reliable and granular 
data can support physicians in their decision-making, while patients can benefit from adjusted treatment decisions 
based on their shared data. It could also result in a decrease of costs associated with additional hospital visits and 
consultations. 
Results: The primary variable of the study is seizure freedom for ≥6 consecutive months over a 12-month observation 
period. Self-reported seizure frequency is collected through Helpilepsy daily during the first week, weekly during the 
rest of the first month, and monthly until end of the study period, and will be summarized using descriptive statistics 
for a better understanding of BRV effectiveness. Patient-reported questionnaires will also be completed on a voluntary 
basis in the mobile application. 
Conclusion: The study is a unique opportunity for patients with epilepsy and their physicians to explore the potential 
benefits of using a digital solution for real-time disease monitoring in their clinical routine. 
UCB Pharma-sponsored. 
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315 
Seizure treatment with olfactory training: a preliminary trial

Y Yilmaz1, BG Turk2, MH Ser2, N Yeniay Sut3, S Sahin3, E Pembegul Yildiz4, G Bektas4, S Tiras Teber3, H Tekeli5, C 
Ozkara2

1Istanbul University Health Science Institute, Department of Neuroscience, Istanbul, Turkey, 2Istanbul University-
Cerrahpasa, School of Medicine, Department of Neurology, Istanbul, Turkey, 3Ankara University School of Medicine, 
Department of Pediatric Neurology, Ankara, Turkey, 4Istanbul University Istanbul School of Medicine, Department of 
Pediatric Neurology, Istanbul, Turkey, 5University of Health Sciences Sultan Abdulhamid Han Training and Research 
Hospital, Department of Neurology, Istanbul, Turkey

Purpose: Epilepsy is characterized by recurrent seizures and seen worldwide. Despite miscellaneous anticonvulsant 
drugs, resistance to treatment is still high. This resistance brings forward the multidisciplinary approach and 
complementary treatments. In this study, we aimed to investigate the effect of olfactory training on epileptic seizures 
with anticonvulsant aromas among patients diagnosed with drug-resistant epilepsy. 
Method: A total of 24 patients (14 pediatric and 10 adults) with drug-resistant epilepsy were recruited for the study. 
Participants were asked to inhale the standardized bottle filled with lavender aroma (Lavandula Angustifolia) twice a 
day (morning and evening) for half a minute (2 cm in front of nose; 10-15 seconds to each nostril and 10-15 seconds 
to both nostril) for three months. In the beginning and at the end of third month, the number of seizure, duration and 
character of seizure of participants, the quality of life (SF-36 and PedsQL 4.0) and olfactory function (Sniffin’ Sticks 
Test and Pediatric Smell Wheel) were re-assessed. 
Results: Statistical analysis showed that olfactory training decreased the epileptic seizure frequency in both pediatric 
and adult patients (for pediatric p=0.005, z=-2.80; for adult p=0.027, z=-2.21) and also decreased the epileptic seizure 
duration (only for pediatric p=0.02; z=-2.20). Moreover, olfactory training increased the quality of life (p=0.003; z=-
2.94) and improved the olfaction in both pediatric and adult patients (p=0.017; z=-2.37; p=0.05; z=-1.95; respectively). 
On the other hand, none of patients indicated adverse reaction and no increase in seizure frequency or no alteration in 
seizure character were seen. 
Conclusion: It has been shown that olfactory training is a successful complementary therapy without adverse reaction 
in patients with drug-resistant epilepsy. Large cohort studies and long follow-up periods are needed for providing of 
olfactory training as a therapy modality in patients with epilepsy. 

316 
Personalised therapeutic management of epileptic patients guided by pathway-driven 
breath metabolomics

KD Singh1,2,3, M Osswald4, VC Ziesenitz1, M Awchi1,2, J Usemann1, LL Imbach4, M Kohler4, D García-Gómez5, C 
Zwicky3, Jvd Anker1, U Frey1,2, AN Datta1, P Sinues1,2

1University Children’s Hospital Basel, University of Basel, Basel, Switzerland, 2University of Basel, Department of 
Biomedical Engineering, Basel, Switzerland, 3Deep Breath Intelligence AG, Rotkreuz, Switzerland, 4University Hospital 
Zurich, University of Zurich, Zurich, Switzerland, 5University of Salamanca, Department of Analytical Chemistry, 
Salamanca, Spain

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. We tested the 
feasibility of noninvasive real-time breath metabolomics as an extension of traditional therapeutic drug monitoring for 
patient stratification by simultaneously monitoring drug-related and drug-modulated metabolites. 
Methods: This proof-of-principle observational study involved 93 breath measurements of 54 paediatric patients 
monitored over a period of 2.5 years, along with an adult’s cohort of 37 patients measured in two different hospitals. 
Exhaled breath metabolome of epileptic patients was measured in real time using secondary electrospray ionisation–
high-resolution mass spectrometry (SESI–HRMS). 
Results: We show that systemic ASM concentrations could be predicted by the breath test. Total and free valproic 
acid (VPA, an ASM) is predicted with concordance correlation coefficient (CCC) of 0.63 and 0.66, respectively. We 
also find (i) high between- and within-subject heterogeneity in VPA metabolism; (ii) several amino acid metabolic 
pathways are significantly enriched (p < 0.01) in patients suffering from side effects; (iii) tyrosine metabolism is 
significantly enriched (p < 0.001), with downregulated pathway compounds in non-responders. 
Conclusions: These results show that real-time breath analysis of epileptic patients provides reliable estimations of 
systemic drug concentrations along with risk estimates for drug response and side effects. 
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334 
Decrease in daily defined dose of antiseizure medications in Phase 3 trial of adjunctive 
cenobamate for focal seizures

B Steinhoff1,2, E Santamarina3, JC Sánchez-Álvarez4

1Kork Epilepsy Center, Kehl-Kork, Germany, 2University of Freiburg, Freiburg, Germany, 3Vall d’Hebron University 
Hospital, Barcelona, Spain, 4Hospital Vithas la Salud, Grenada, Spain

Purpose: An ongoing phase 3 safety study (C021), evaluated adjunctive cenobamate, an antiseizure medication 
(ASM) approved in Europe for adults with inadequately controlled focal seizures. This post-hoc analysis evaluated 
changes in concomitant ASM drug load and incidence of adverse events. 
Methods: Patient ASM drug load was quantified using World Health Organization defined daily dose (DDD) at 
baseline and during post-baseline periods up to 30 months. Patients were grouped into 3 categories based on 
baseline DDD (0-<1, 1-<3, ≥3). Changes in DDD over time and incidence of treatment emergent adverse events 
(TEAEs) were reported for DDD categories. 
Results: As of the June 2020 data cutoff (median treatment duration=33.4 months), 1340 patients were included in 
the post hoc analysis. Overall, the mean (SD) DDD at baseline was 2.86 (1.63) units, with 137 (10%) patients with 
DDD 0-<1, 607 (45%) with DDD 1-<3, and 596 (44%) with DDD ≥3. At month 30, the overall mean DDD reduction 
from baseline was 0.61 (1.01) units; in patients with baseline DDD ≥3, the mean DDD reduction was 1.14 (1.28) units. 
Patients with lower DDD at baseline had a lower incidence of TEAEs (0-<1: 99/137, 72%; 1-<3: 506/607, 83%; ≥3: 
542/596, 91%) and serious TEAEs (0-<1: 3/137, 2%; 1-<3: 49/607, 8%; ≥3: 75/596, 13%) within a year of starting 
cenobamate. This pattern was observed among patients who experienced a TEAE (0-<1: 107/158, 68%; 1-<3: 
413/582, 71%; ≥3: 234/314, 75%) or serious TEAE (0-<1: 8/158, 5%; 1-<3: 72/582, 12%; ≥3: 46/314, 15%) after a 
year of starting cenobamate. 
Conclusion: A reduction in concomitant ASMs DDD in patients with focal epilepsy initiating adjunctive cenobamate 
was observed, with more than 1 unit reduction in patients with DDD ≥3 at baseline. Patients with lower DDD at 
baseline had fewer TEAEs and serious TEAEs. 
Supported by: Analyses supported by Angelini S.p.a. 

343 
Final results of a mirroring clinical practice study of perampanel in adults and adolescents: 
a real-life, observational study of adjunctive perampanel for focal-onset seizures

A Gentile1, G Di Gennaro2, A D‘Aniello2, S Goldman3, A Patten3, M Chiacchiaretta1

1Eisai s.r.l., Milan, Italy, 2IRCCS Neuromed, Pozzilli, Italy, 3Eisai Europe Ltd., Hatfield, Hertfordshire, United Kingdom

Purpose: Here, we present final results from A Mirroring Clinical Practice Study in Italy (AMPA; NCT04257604), which 
evaluated the effectiveness and safety of adjunctive perampanel in adult and adolescent patients with focal-onset 
seizures (FOS, with/without focal to bilateral tonic-clonic seizures [FBTCS]). 
Method: AMPA was a prospective, observational study conducted in patients aged ≥12 years with FOS. Patients 
with insufficiently controlled seizures while receiving 1–3 anti-seizure medications (ASMs) were prescribed adjunctive 
perampanel per the approved indication. Seizure diaries and treatment-emergent adverse events (TEAEs) were 
verified at study visits (baseline and after 3, 6 and 12 months of treatment). The primary endpoint was percentage 
change in seizure frequency per 28 days at Month 6 (secondary endpoint, Month 12); other secondary endpoints were 
50% and 75% responder rates, seizure-freedom rates, retention rates and monitoring of TEAEs up to 12 months. 
Results: Overall, 234 patients received adjunctive perampanel (Safety Analysis Set); 135 patients completed the 
study. Perampanel was added to a median of 2 (range, 0–5) concomitant ASMs. Mean (standard deviation) modal 
dose of adjunctive perampanel was 5.8 (2.5) mg/day. Median (95% confidence interval) reductions from baseline 
in seizure frequency at Months 6 and 12 were 55.4% (46.7%–66.7%) and 69.2% (58.8%–76.1%), respectively, for 
FOS (with/without FBTCS) and 100.0% (93.3%–100.0%) and 100.0% (84.9%–100.0%), respectively, for FBTCS. At 
Month 12, the 50% and 75% responder rates were 63.5% and 44.5%, respectively, for FOS (with/without FBTCS), 
and 81.3% and 68.8%, respectively, for FBTCS. Seizure-freedom and retention rates at 12 months were 18.8% and 
57.3%, respectively. Overall, 132 (56.4%) patients experienced TEAEs. The most common treatment-related TEAE 
was dizziness/vertigo (19.7%). 
Conclusion: Final results from the AMPA Study suggest that adjunctive perampanel is effective and safe in adult and 
adolescent patients with FOS treated in a real-world clinical setting. 
Funding: Eisai s.r.l. 
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358 
Effect of low dose (4 mg/day) perampanel on efficacy and safety outcomes from a mirroring 
clinical practice study of adjunctive perampanel in adults and adolescents with focal-onset 
seizures

AT Giallonardo1, U Aguglia2, S Goldman3, M Chiacchiaretta4, A Gentile4, A Patten3

1Sapienza University, Rome, Italy, 2Magna Graecia University, Catanzaro, Italy, 3Eisai Europe Ltd., Hatfield, 
Hertfordshire, United Kingdom, 4Eisai s.r.l., Milan, Italy

Purpose: According to a pooled post hoc analysis of four Phase 3 studies, adjunctive perampanel 4 mg/day is 
efficacious in patients with focal-onset seizures (FOS), with/without focal to bilateral tonic-clonic seizures (FBTCS). 
Here, we report a post hoc analysis of the efficacy and safety of adjunctive perampanel 4 mg/day in adults and 
adolescents from A Mirroring Clinical Practice Study in Italy (AMPA; NCT04257604). 
Method: AMPA was a prospective, observational study conducted in patients aged ≥12 years with FOS. Patients with 
insufficiently controlled seizures while receiving 1–3 anti-seizure medications were prescribed adjunctive perampanel 
per the approved indication. Seizure diaries and treatment-emergent adverse events (TEAEs) were verified at study 
visits (baseline and after 3/6/12 months of treatment). The primary endpoint was change from baseline in seizure 
frequency per 28 days at Month 6 (secondary endpoint, Month 12); other secondary endpoints were 50% and 75% 
responder rates, seizure-freedom rates, retention rates and monitoring of TEAEs up to 12 months. 
Results: Of the 234 patients who received adjunctive perampanel, 62 (26.5%) received modal perampanel dose of 
4 mg/day and were included in the Safety Analysis Set. Median reduction from baseline in all-seizure frequency was 
55.4% (95% confidence interval [CI], 31.7%–90.3%) at Month 6 and 63.9% (95% CI, 31.7%–89.2%) at Month 12. The 
50% and 75% responder rates were 57.1% and 46.9%, respectively, and seizure-freedom and retention rates were 
26.0% and 46.8%, respectively, at Month 12. Overall, 50% of patients reported TEAEs with perampanel 4 mg/day. The 
most common TEAE was dizziness/vertigo (17.7% [n=11]). 
Conclusion: This analysis further confirms that adjunctive perampanel at 4 mg/day is efficacious and safe in adult 
and adolescent patients with FOS, with/without FBTCS, treated in a real-world clinical setting. 
Funding: Eisai s.r.l. 

370 
Design of Study 603: a multicentre, retrospective study in patients from korea with focal-
onset seizures who converted to perampanel monotherapy

D-W Seo1, JW Lee2, Y Lee2, WG Lee3

1Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea, Republic of, 2Eisai Korea Inc., 
Seoul, Korea, Republic of, 3Kosin University College of Medicine, Busan, Korea, Republic of

Purpose: Here we present the design of Study 603, an ongoing multicentre, retrospective study assessing retention 
rates, efficacy and safety of perampanel as conversion from adjunctive therapy to monotherapy in Korean patients 
with focal-onset seizures (FOS), with/without focal to bilateral tonic-clonic seizures (FBTCS). 
Method: Clinical data of eligible patients treated with perampanel will be obtained from electronic medical records at 
designated centres. Data will be categorised based on Baseline Period (start of adjunctive perampanel to withdrawal 
of other anti-seizure medications [ASMs]) and Analysis Period (start of conversion to perampanel monotherapy [i.e., 
1 day after discontinuing other ASMs] to the end of perampanel conversion to monotherapy). Patients aged ≥12 
years with FOS receiving perampanel as conversion from adjunctive to monotherapy since February 2016, with 
medical records for ≥3 months before perampanel was added and >4 weeks of the Baseline Period will be included. 
Primary endpoint: retention rates at 3/6/12 months after conversion to perampanel monotherapy. Secondary efficacy 
endpoints: retention rates at 3/6/12/18/24 months after adjunctive perampanel; change in standardised seizure 
frequency per 28 days and change in seizures between the Baseline Period and Analysis Period. Secondary safety 
endpoints: treatment-emergent adverse events (TEAEs), adverse drug reactions, serious TEAEs and TEAEs leading 
to perampanel discontinuation. Retention rates and safety endpoints will be assessed in all eligible patients who 
receive ≥1 dose of perampanel (Safety Analysis Set [SAS]). Efficacy endpoints will be assessed in all eligible patients 
from the SAS who receive perampanel monotherapy for >28 days (Full Analysis Set). 
Results: The study was initiated in October 2020; 100 subjects will be enrolled at approximately 10 centres in South 
Korea. 
Conclusion: Study 603 will provide real-world evidence regarding the retention, reduction in seizure frequency and 
safety profile of perampanel conversion to monotherapy in patients from Korea. 
Funding: Eisai Korea Inc. 
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371 
Personalised epilepsy therapy: gender-specific use of antiepileptic drugs in patients with 
pharmacoresistant

V Bannikova1, N Dengina1, G Odintsova1

1Polenov Neurosurgical Institute - a branch of Almazov National Medical Research Centre, Epilepsy Research 
Laboratory, Saint Petersburg, Russian Federation

Purpose: In the 21st century, the influence of antiepileptic drugs(AEDs) on patients‘ quality of life has received great 
attention, and the topic of gender-specific use of antiepileptic drugs has gained considerable interest. The objective 
of this study was to examine the frequency of use of various AEDs in patients with pharmacoresistant epilepsy by 
gender. 
Method: In 2020-2021, Polenov Neurosurgical Institute conducted a retrospective cohort study of AED treatment in 
120 neurosurgical patients with pharmacoresistant epilepsy. We investigated gender-specific groups of patients and 
analyzed data using descriptive statistics. 
Results: Men - group1; women - group2. The gender ratio – 1:1. The median age for both groups was 34 years. The 
disease lasted 19 years on average. In both groups, the use of old drugs prevailed in anamnesis (gr1 – 55 %, gr2 – 50 
%), at the time of the 
survey new drugs predominated (gr1 – 47 %, gr2 – 57 %). Valproates dominated in group1: history – 19 %, at the time 
of the survey - 26 %, in group2: history of Valproate – 17 %, at the time of the survey: levetiracetam – 30 %, valproate 
– 10 %. 
Conclusion: The use of valproates in women of reproductive age has significantly decreased, and drugs that are 
safer for the reproductive system are coming to the fore, this is in line with global trends and a personalized approach 
to the treatment of epilepsy. 

376 
Effectiveness of adjunctive perampanel in pediatric patients with drug-resistant epilepsy: 
an Italian multicenter observational cohort study

S Matricardi1, E Cesaroni1, S Siliquini1, S Cappanera1, I Cursio1, E Freri2, F Ragona2, T Granata2, I Bagnasco3, L Siri4, 
A Russo5, T Messana5, P Striano6, A Verrotti7, FF Operto8, G Coppola9, A Orsini10, A Boniccelli10, C Marini1
1Child Neurology and Psychiatry Unit, Children’s Hospital “G. Salesi”, Ospedali Riuniti Ancona, Ancona, Italy, 
2Department of Pediatric Neuroscience, Foundation IRCCS Neurological Institute ‘‘C. Besta’’, Milan, Italy, 3Child 
Neurology and Psychiatry Unit, Martini Hospital, Asl Città Di Torino, Turin, Italy, 4Child Neurology and Psychiatry Unit, 
Cesare Arrigo Hospital, Alessandria, Italy, 5Child Neurology Unit, Irccs Institute of Neurological Sciences of Bologna, 
Bologna, Italy, 6Pediatric Neurology and Muscular Diseases Unit, Department of Neurosciences, Rehabilitation, 
Ophthalmology, Genetics, Maternal and Child Health, ‚G. Gaslini‘ Institute, University of Genoa, Genoa, Italy, 
7Department of Pediatrics, University of Perugia, Perugia, Italy, 8Child and Adolescent Neuropsychiatry, Department 
of Medicine, Surgery, and Odontoiatry, University of Salerno, Salerno, Italy, 9Child and Adolescent Neuropsychiatry,, 
Department of Medicine, Surgery, and Odontoiatry, University of Salerno, Salerno, Italy, 10Pediatric Neurology, 
Pediatric University Department, Azienda Ospedaliera Universitaria Pisana, Pisa, Italy

Purpose: To assess efficacy and safety of adjunctive PER in pediatric patients with drug-resistant epilepsy, using 
retention and relapse-free survival rates as the outcome measures. 
Method: Patients aged less than 18 years treated with PER from May 2015 to January 2022 were enrolled in this 
retrospective study. 
Kaplan-Meier survival analysis was made to assess the time to PER failure and the relapse-free survival in 
responders. The impact of epilepsy-related factors was evaluated using Cox Proportional Hazard Methods. 
Results: The series comprised 133 patients (70 females) with a current median age of 15 years old (interquartile 
range [IQR]: 12-16 years), and 32 patients aged less than 12 years. The median age at seizure onset was 4 years 
(IQR: 1-7 years), and the median time of disease duration prior PER was 8 years (IQR 4-12). The epileptic syndromes 
were: generalized epilepsy (13.5%), focal epilepsy (65%), and epileptic encephalopathies (50%). The probability of 
remaining on PER was 65% at 12 months, 55% at 24 months, 41% at 36 months, and 41% at 48 months. PER was 
discontinued by 51 patients (38.34%) due to inefficacy (68.62%), side effects (13.72%), or both (17.64%). Twenty 
patients (15%) achieved seizure freedom, and 52 (39%) gained a significant (≥ 50%) seizure reduction. The presence 
of epileptic encephalopathy and cognitive impairment was significantly associated with PER failure (HR 2.51, 95% CI 
1.44 – 4.37,p=0.001; HR 2.04; 95% CI 1.07-3.91,p=0.03, respectively). 
The relapse-free survival in responders was 68.9% at 12 months, 46.3% at 24 months, and 30.2% at 36 months. 
Conclusion: This study provides observational evidence for treatment persistence of PER in pediatric patients 
with drug-resistant epilepsy using time to treatment failure. The presence of epileptic encephalopathy and cognitive 
impairment should be kept in mind, particularly in younger ages, to optimize the use of PER in the clinical setting. 
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383 
Eslicarbazepine in the treatment of status epilepticus

Y Winter1,2, K Sandner1, T Vieth3, S Groppa4

1Johannes Gutenberg-University, Mainz Comprehensive Epilepsy and Sleep Medicine Center, Department of 
Neurology, Mainz, Germany, 2Philipps-University Marburg, Department of Neurology, Marburg, Germany, 3Johannes 
Gutenberg-University, Rudolf Frey Educational Clinic, Mainz, Germany, 4Johannes Gutenberg-University, Department 
of Neurology, Mainz, Germany

Pupose: New anti-seizure medications (ASMs) are urgently needed for the treatment of SE. Due to the high mortality 
in treatment-refractory courses, substances with new mechanisms of action should be investigated in this urgent 
medical condition. In this study we evalulated efficacy and safety of eslicarbazepine acetate (ESL), a new sodium 
channel blocker, based on the data of a large epilepsy register. 
Methods: Data on the efficacy and safety of ESL in the treatment of refractory SE was gathered from the Mainz 
Epilepsy Registry. Logistic regression was applied to identify predictors of status interruption. 
Results: 64 patients with refractory SE aged 61.4+/-11.0 years were treated with ESL. The median number of 
previously administered ASMs before the use of ESL was 3. On average, 2 days had elapsed since the onset of status 
epilepticus until administration of ESL. The initial dose of ESL was 800mg / d and then increased up to a maximum 
daily dose of 1600mg in case of non-response. In 29 out of 64 patients (45.3 %), the SE could be interrupted within 
48 hours of ESL therapy. Compared to other etiologies of SE, the best control of SE was achieved in patients with 
poststroke epilepsy (62%, i.e. in 15 out of 23 patients). Days of SE before initiation of therapy with ESL were an 
independent predictor of control of SE. Hyponatremia occurred in 5 patients  
(7.8 %). Other side effects were not observed. 
Discussion: Based on the data presented herein, ESL may be considered as effective and safe adjunct therapy in 
the treatment of refractory SE. The best response was found in patients with poststroke epilepsy. In addition, early 
initiation of therapy with ESL appears to result in better control of status epilepticus. Our observational study shows 
promising data for future randomized controlled trials in this indication. 

394 
Real-world healthcare costs related to long or short-half-life antiseizure medication use

C Plauschinat1, X Wang2, X Zhao2, JH Heo2, DT Amari2, F Frech1, M Malhotra1, O Samad1

1Eisai, Inc., Nutley, United States, 2Genesis Research, Hoboken, United States

Purpose: Long half-life (LHL) antiseizure medications (ASMs) remain in systemic circulation longer compared with 
short half-life (SHL) ASMs. A LHL-ASM (>20 hours) may be more protective of missed doses, at any adherence level, 
resulting in better efficacy and improved outcomes. Our objective was to compare healthcare costs in patients treated 
SHL- versus LHL-ASMs. 
Methods: This retrospective cohort study used the IBM MarketScan® Research database to identify patients >18 
years old with epilepsy (≥2 medical claims ≥30 days apart),>2 fills for an SHL or LHL-ASM (first fill was index date) 
between 1/1/2016–12/31/2018, and 12 months’ continuous enrollment pre- and post-index. Patients who received any 
ASM in the pre-index period or both SHL plus LHL-ASM post-index were excluded. Adherence was assessed over 
the 12-month post-index period using the proportion of days covered (PDC). Medical claims were used to estimate 
healthcare costs, where epilepsy-related costs were defined as a claim that had a primary or secondary epilepsy 
diagnosis code. A generalized linear model with gamma distribution was performed for adjusted healthcare costs. 
Results: A total of 7,144 patients were identified (4,866 SHL, 2,278 LHL). Compared to SHL, patients receiving LHL-
ASMs were significantly younger (37.7 versus 43.4 years, p<0.001) and less comorbid [Charlson comorbidity index: 
0.6 versus 1.7, p<0.001]. Adherence to therapy was similar between SHL and LHL-ASM (mean PDC 0.65 vs. 0.63). 
Patients receiving LHL-ASMs had lower mean all-cause per-patient-per-month (PPPM) costs ($1,365 vs. $4,282) and 
epilepsy-related ($273 vs. $610) (all p<0.001). After adjusting for demographics and clinical characteristics, LHL-ASM 
users had lower PPPM mean all-cause costs ($2,028 vs. $3,942) and lower epilepsy-related costs ($293 vs. $553) (all 
p<0.001). 
Conclusion: Patients treated with LHL monotherapy had a lower economic burden compared with those treated with 
SHL, indicating that using ASMs with a longer half-life is associated with lower healthcare costs. 
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395 
Clinical characteristics of patients achieving seizure freedom in a Phase 2 trial evaluating 
adjunctive cenobamate

C Brandt1, J Serratosa2, V Villanueva3, I Milanov4, M Milovanovic5, E Alvarez-Baron6, B Steinhoff7,8

1Bethel Epilepsy Centre, Mara Hospital, Bielefeld, Germany, 2Fundación Jiménez Díaz, Madrid, Spain, 3Hospital 
Universitari i Politècnic La Fe, Valencia, Spain, 4Medical University of Sofia, Sofia, Bulgaria, 5University of Belgrade, 
Belgrade, Serbia, 6Angelini Pharma España, Madrid, Spain, 7Kork Epilepsy Center, Kehl-Kork, Germany, 8University of 
Freiburg, Freiburg, Germany

Purpose: Cenobamate is an antiseizure medication (ASM) approved in Europe as adjunctive therapy for adults with 
inadequately controlled focal seizures. This post-hoc analysis examined baseline clinical characteristics of patients 
who became seizure free with cenobamate treatment during the open label extension (OLE) of Study C017. 
Methods: A double-blind, randomized, placebo-controlled, dose-response study evaluated cenobamate treatment in 
adults with focal seizures despite therapy with 1-3 concomitant ASMs through ≥1 year of follow up. Post-hoc analysis 
of patients who achieved seizure freedom (zero seizures for ≥1 year) examined duration of epilepsy, concomitant 
ASMs, number of previously failed ASMs, and seizure type reported in these patients. 
Results: As of June 2020, 23.2% (65/280) of participants achieved seizure freedom for ≥1 year from the first day 
of the OLE study. Seizure free patients had a median duration of epilepsy of 24.2 years compared with a median 
duration of 24.4 years for patients who did not achieve seizure freedom. Analysis of concomitant ASM grouped by 
mechanism of action found that 25.5% of those taking concomitant GABAA modulators and 23.5% of those taking 
GABAA modulators with benzodiazepines or sodium channel blockers were seizure free for ≥1 year. Among patients 
who experienced secondarily generalized tonic-clonic seizures, focal onset unaware seizures, or focal onset aware 
seizures at baseline, 27.6%, 22.3%, and 17.5% achieved seizure freedom for ≥1 year, respectively. 
Conclusions: Nearly a quarter of patients treated with cenobamate experienced total seizure freedom for at least 1 
year in the long-term follow-up. This proportion was generally consistent across diverse types of patient characteristics 
at baseline. 
Supported by: Study C017 (NCT01866111) was sponsored by SK Life Science, Inc. (Paramus, NJ, USA); analyses 
were supported by Angelini S.p.a. (Rome, Italy). 

413 
Sleep-wake cycle and daytime sleepiness in patients with epilepsy after initiating 
perampanel as adjunctive therapy

M Fernandes1, C Lupo1, M Spanetta1, C De Masi1, F Placidi1,2, F Izzi2, NB Mercuri2,3, C Liguori2,1

1University of Rome ‚Tor Vergata‘, Department of Systems Medicine, Roma, Italy, 2University of Rome ‚Tor Vergata‘, 
Neurology Unit, Roma, Italy, 3IRCCS Fondazione Santa Lucia, Rome, Italy

Purpose: Antiseizure medications have been shown to impact positively or negatively sleep and/or daytime 
sleepiness, however, few studies have assessed the effect of perampanel on these aspects with objective measures. 
Therefore, this study aimed at evaluating sleep-wake cycle and daytime sleepiness in patients with epilepsy initiating 
perampanel as adjunctive therapy. 
Method: This prospective and observational study included patients with epilepsy aged ≥ 18 who received as 
add-on perampanel. Sleep-wake cycle was assessed through actigraphy monitoring and daytime sleepiness with 
Multiple Sleep Latency Test (MSLT; 4x20 minute trials) at baseline (T0) and 6-month follow-up (T1) visit after initiating 
perampanel. The Whitney Rank test was used to evaluate the changes in seizure frequency, actigraphic sleep-wake 
measures and daytime sleepiness. 
Results: Ten patients (mean age: 44.50 ± 22.71 years, 50.0% female) were included. The mean illness duration 
was 14.20±13.21 years and the mean monthly seizure frequency was 3.20±5.94 [1-20]). The majority of patients 
(n=6; 60%) started perampanel as a first add-on, while 20% (n=2) started as a second and the other 20% (n=2) as 
a third add-on. The final perampanel dose was 5.11±2.02 and seizure freedom was achieved by 90% of patients. 
There was a significant decrease in mean monthly seizure frequency (p=0.004) from baseline (3.20±5.94) to 6-month 
follow-up (0.50±1.58). No significant changes were found in sleep-wake parameters measured through actigraphy. At 
6-month follow-up, an increase in the sleep latency mean was observed at MSLT trials (p=0.005; T0 13.15±4.11; T1 
17.99±2.87). 
Conclusion: This study suggests that adjunctive perampanel improves seizure control without impairing sleep-wake 
cycle; remarkably objective daytime sleepiness improved in patients with epilepsy. Considering our findings and 
previous evidence, perampanel may present a positive effect on sleep and daytime sleepiness. 
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416 
Sleep architecture improvement after lacosamide monotherapy in patients with epilepsy

C Lupo1, M Fernandes1, M Spanetta1, OE Sarbu1, C Carnovale1, C De Masi1, F Placidi1,2, F Izzi2, NB Mercuri2,3, C 
Liguori1,2

1Sleep Medicine Centre, University of Rome „Tor Vergata”, Rome, Italy, Department of Systems Medicine, Roma, Italy, 
2University Hospital “Tor Vergata”, Neurology Unit, Roma, Italy, 3IRCCS Fondazione Santa Lucia, Roma, Italy

Purpose: The relationship between sleep and epilepsy is bidirectional, and antiseizure medication may directly or 
indirectly improve or impair sleep. This study evaluated the effect of lacosamide as monotherapy on sleep architecture 
in adult patients with epilepsy. 
Method: This prospective study enrolled 10 patients with epilepsy aged ≥18 starting lacosamide. Sleep was 
assessed through polysomnography(PSG) at baseline(T0) and 6-month follow-up visit(T1). At T1, patients were also 
evaluated with Pittsburgh Sleep Quality Index(PSQI), Epworth Sleepiness Scale(ESS), Quality of Life in Epilepsy 
Inventory(QoL31), Beck Depression Inventory BDI) and with the EPItrack. Changes in PSG from baseline to follow-up 
was assessed through Wilcoxon rank-sum test. Correlations between delta PSG change scores and questionnaires 
were tested with Spearman test. 
Results: All 10 patients (mean age: 58.00±14.77 years, 60.0% female, mean monthly seizure frequency:1.20±2.48) 
achieved seizure freedom at follow-up. Sleep efficiency significantly improved from baseline (76.88±7.81) to follow-
up(85.81±6.37). A significant decrease was documented in sleep latency (T0 9.27±9.45; T1 5.13±4.44), wake after 
sleep onset(T0 100.15±34.88; T1 65.67±35.95), and percentage of stage 1 (T0 6.70±3.87; T1 3.84±1.93)and stage 3 
of Non-REM sleep (T0 28.09±8.10; T1 21.95±8.69). REM duration increased from baseline (12.11±9.32) to follow-up 
(18.14±6.43) without reaching significance. Moreover, delta change of N3 positively correlated with EPItrack subtests 
of interference (rho=0.66), trail making test A(rho=0.76) and B (rho=0.72). Delta change of both N1 and REM latency 
was negatively correlated with ESS (rho=-0.66; rho=-0.67); and delta change of total sleep time negatively correlated 
with QoL (rho=-0.71). 
Conclusion: This study suggests that lacosamide monotherapy may positively modify sleep architecture in patients 
with epilepsy, highlighting a correlation between sleep stability and executive function and QoL. These findings are 
possibly linked to seizure control achievement. Thus, lacosamide may be a suitable antiseizure medication especially 
in patients with poor sleep quality. 

434 
Adjunctive cenobamate in severe drug-resistant epilepsy: an Irish retrospective cohort 
study

J Peña-Ceballos1, P Moloney1,2, N Colleran1, M Doyle1,2, A Breen1, E Donlon1, B Liggan1, T Munteanu1, S Murphy1, H 
El-Naggar1,2, P Widdess-Walsh1, N Delanty1,2

1Beaumont Hospital, Department of Neurology, Dublin, Ireland, 2Royal College of Surgeons in Ireland, FutureNeuro 
Research Centre, Dublin, Ireland

Purpose: In 2019, the United States Food and Drug Administration approved the use of cenobamate for focal drug-
resistant epilepsy (DRE). Cenobamate inhibits voltage-gated sodium channels and is a positive GABAAmodulator. 
Here, we studied the effectiveness and tolerability of cenobamate in a cohort of ‘real-world’ patients with DRE who 
previously failed multiple anti-seizure medications (ASMs). 
Methods: A retrospective study of consecutive patients treated with cenobamate for focal DRE attending a tertiary 
neurology centre. All patients received cenobamate through an early managed access program (MAP). 
Clinical data was obtained from our epilepsy-specific electronic patient record. We conducted clinical interviews with 
patients and relatives/caregivers to ascertain treatment response and side-effects. 
A fixed dosing regimen was applied. Up-titration to 200 mg daily was achieved over 12 weeks. Further dose 
adjustments were decided by the treating physician (maximum dose of 400mg daily). 
Results: Thirty-one patients were included. Mean age was 38.5 years (range 18-63 years). Seventeen patients 
had focal seizures only, while four had combined focal and generalised seizures. Sixteen patients had a structural 
aetiology, four had genetic epilepsy, two had an infectious aetiology, two had immune-mediated epilepsy and the 
aetiology was unknown in seven patients. Before starting cenobamate, mean seizure frequency was 82 per month 
(range 8-240). All previously trialled multiple ASMs (median=12; range 4 -21). Fourteen patients had prior epilepsy 
surgery and 22 had vagus nerve stimulation. 
Mean duration of treatment was seven months (range 3-13 months). Two patients achieved seizure freedom (6.5%). 
Eleven patients (35.5%) had a 75-99% seizure reduction, while eight (25.8%) had a 50-75% seizure reduction. Two 
patients (6.5%) discontinued treatment due to side-effects and two developed phenytoin toxicity, highlighting this 
important pharmacokinetic interaction. 
Conclusion: Cenobamate displayed favourable effectiveness and tolerability in this adult cohort with highly refractory 
focal epilepsy. 
Acknowledgements: Cenobamate was accessed through Angelini Pharma’s MAP 
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436 
Efficacy of perampanel in patients with Unverricht-Lundborg disease (EPM1)

K Wężyk1,2, M Bosak1,3

1University Hospital, Department of Neurology, Krakow, Poland, 2Jagiellonian University Medical College, Department 
of Physiotherapy, Krakow, Poland, 3Jagiellonian University Medical College, Department of Neurology, Krakow, Poland

Purpose: To evaluate the efficacy and safety of perampanel (PER) administered as add-on therapy in patients with 
(ULD) 
Method: We treated 3 males with genetically confirmed ULD (aged 25-29 years, epilepsy onset at 8-10 years) with 
disabling, pharmacoresistant myoclonus. PER was introduced by 2 mg steps at 2–4 week intervals up to 10mg/day. 
Results: Patient 1 (25yo), independent, ambulation with help, multiple myoclonus daily, PER was added to valproate 
(VPA), topiramate (TPM), levetiracetam (LEV), and increased to 10mg/day. Sustained reduction on myoclonus by 50% 
was observed during one year follow-up. Patient 2 (29yo), independent, ambulation without help, daily myoclonus 
leading to falls, PER was added to VPA, LEV, clonazepam (CLZ) and increased to 4mg/day. Sustained reduction 
on myoclonus by 75% was observed during six months follow-up. Patient 3 (28yo), wheel-chair bound, constant 
myoclonus, PER was added to VPA, TPM, LEV, CLZ, and increased to 8mg/day. Sustained reduction on myoclonus 
by 50% was observed during six months follow-up. The patient is able to walk with assistance. No psychological and 
behavioral side-effects were observed. Weight gain between 2-5 kg was reported by all patients. 
Conclusion: This study provides evidence that for ULD patients, PER may show marked efficacy even in severe 
cases, particularly against myoclonus. PER should thus be tried in ULD patients whose seizures are not satisfactorily 
controlled. Its use may be limited because of side effects. Given the limited scientific evidence, broader prospective 
trials should be encouraged. 

439 
Safety of brand-to-generic lacosamide switch - a prospective observational study

K Wężyk1,2, M Bosak3,1

1University Hospital, Department of Neurology, Krakow, Poland, 2Jagiellonian University Medical College, Department 
of Physiotherapy, Krakow, Poland, 3Jagiellonian University Medical College, Department of Neurology, Krakow, Poland

Purpose: To determine the clinical outcomes of brand-to-generic lacosamide (LCM) switch in patients with epilepsy. 
Method: This prospective observational study included all patients treated with LCM in the University Hospital in 
Kraków in October 2018. In October 2018 the price of the brand-name LCM in Poland increased by up to 17 times in 
comparison to the generic products. Assuming that the majority of the patients would be forced to switch to generic 
drugs due to financial issues we decided to follow them prospectively for 4 months to evaluate the safety of switching 
from brand-name to generic LCM. Data on seizure frequency and adverse events were collected from the patients’ 
seizure diaries. 
Results: Overall 81 (45 males, aged 18-62 years) were included in the study. All patients suffered from focal 
epilepsy and were treated with LCM as add-on therapy. The most commonly used combination therapies included 
levetiracetam and valproate. The decision to switch or not to switch was made by patients alone and was based on 
financial reasons. Only two patients (2,5%) decided to continue on brand-name LCM, the vast majority switched to 
generic products. We did not find differences in terms of frequency of seizures and adverse events between patients 
continuing on brand-name LCM and those switching to generic antiseizure medication. 
Conclusion: The switching from brand-name to generic LCM seems to be safe, however, larger prospective studies 
are required in order to confirm our findings. 
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444 
Retrospective chart review study of use of cannabidiol (CBD) independent of concomitant 
clobazam in patients with Lennox-Gastaut syndrome or Dravet syndrome: interim analysis

C Nortvedt1, T Bast2, P Pulitano3, V Soto4, J Toulouse5, DS Fuller6

1Jazz Pharmaceuticals, Cambridge, United Kingdom, 2Epilepsy Centre Kork, Kehl, Germany, 3Human Neurosciences 
Department, Sapienza University, Rome, Italy, 4Neuropediatría, Hospital Universitario Niño Jesús, Madrid, Spain, 
5Epileptology, Sleep Disorders and Functional Pediatric Neurology CHU, Lyon, France, 6Jazz Pharmaceuticals, 
Philadelphia, United States

Purpose: CBD (Epidyolex®; GW Pharma [International] B.V.) is approved in the EU and UK as adjunctive treatment 
of seizures associated with Lennox-Gastaut syndrome (LGS) or Dravet syndrome (DS), in conjunction with clobazam, 
in patients ≥2 years of age. An ongoing retrospective chart review (GWEP20052) aims to evaluate CBD use without 
clobazam in patients aged ≥2 years with LGS or DS enrolled in a European Expanded Access Programme. This 
interim analysis reports data collected through 15 November 2021. 
Method: Data were collected from patient charts from 3 months before initiation of CBD without clobazam. Data 
collection was stopped at 12 months of treatment, or sooner if a patient discontinued CBD or started clobazam. 
Patient characteristics and safety were assessed for patients who received CBD without clobazam for ≥3 months. 
Retention was calculated using Kaplan-Meier methods. 
Results: Data were available for 45 patients (36 LGS, 5 DS, 4 unknown) who received CBD without clobazam for ≤12 
months, of whom 43 were treated for ≥3 months. Mean (SD) age: 15.7 (11.8) years; 49% male (n=41). Time-averaged 
CBD dose through 3 months: 10.7 mg/kg/day (n=37). Retention on CBD without clobazam (n=43): 95% at 3 months, 
80% at 6 months, 74% at 9 months, and 69% at 12 months. Adverse events (AEs) were recorded in 14/43 (33%) 
patients, most commonly diarrhoea (7%) and somnolence (5%). Serious AE incidence: 7%. No patients discontinued 
CBD due to an AE after 3 months. Elevated liver enzymes were reported at least once during the study for 2 patients 
with LGS (1 adult, 1 paediatric). 
Conclusion: Interim results from this retrospective study indicate favourable retention on CBD without concomitant 
clobazam for up to 12 months in patients with LGS or DS in clinical practice. These preliminary findings trend towards 
favourable effectiveness of CBD independent of clobazam. 
Funding: Jazz Pharmaceuticals 

445 
Quantitative EEG analysis during the MONARCH Phase 1/2 study of STK-001, an antisense 
oligonucleotide (ASO), in Dravet syndrome (DS)

KA Parkerson1, P van Mierlo2, E Van Vlierberghe2, J Avendaño1, L Laux3, B Ticho1

1Stoke Therapeutics, Bedford, United States, 2Epilog, Ghent, Belgium, 3Ann & Robert H. Lurie Children‘s Hospital of 
Chicago, Chicago, United States

Rationale: DS is a severe, progressive, and genetic epilepsy typically caused by heterozygous loss of function 
mutations in the SCN1A gene encoding the voltage-gated sodium channel type 1 α subunit (Nav1.1). We performed 
quantitative EEG analysis on recordings from the MONARCH study of STK-001, an investigational ASO treatment 
designed to upregulate Nav1.1 protein expression. 
Methods: MONARCH (NCT04442295) is an ongoing study of patients with DS aged 2-18y receiving single or multiple 
ascending doses of STK-001. We analyzed 1-2h EEGs collected at baseline, 12w and 24w post-treatment. Interictal 
epileptiform discharges (IEDs) were detected in the EEG and the spike rate per hour was computed. Spectral power 
analysis was performed in the delta, theta, alpha, beta, and gamma bands to assess peak frequency and mean power 
over time.  
Results: Spikes were detected in only 7/24 recordings (29%) obtained from 12 patients. Spectral analysis of 19 1h 
recordings at baseline revealed a mean alpha/theta power ratio over time of <1 across age groups (0.73±0.19SD 
in 2-12y and 0.85±0.24SD in 13-18y). With doses above 10mg, 6/8 and 7/8 patients in the 2-12y group showed 
decreases in mean theta and alpha over time, respectively, between baseline and 12w post-treatment. Subsequently, 
3/4 and 4/4 patients re-increased towards baseline at 24w post-treatment. No trends were observed in theta or alpha 
peak frequency between baseline and 12w post-treatment (n=19). 
Conclusions: Spike analysis of 1-2h EEGs in this cohort seems not informative as spikes were detected in too 
few recordings to draw conclusions. Greater theta compared with alpha power in younger and older age groups is 
consistent with prior data showing increased theta and decreased alpha in children with DS after 6y compared with 
controls (Holmes et al 2012). Initial trends indicate modulation of theta and alpha power may be a useful tool following 
treatment with STK-001.  
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448 
Assessment of the unmet medical needs for patients with Lennox-Gastaut syndrome: a 
survey in collaboration with the European Collaboration for Epilepsy Trials Consortium

S Tchaicha1, A Arzimanoglou2, E Holmes3, T Toward3, T Waerner3, A Lothe3

1European Collaboration for Epilepsy Trials (ECET), Lyon, France, 2University Hospitals of Lyon (HCL), Lyon, France, 
3Zogenix International Limited, Maidenhead, United Kingdom

Purpose: Lennox-Gastaut syndrome (LGS) is a rare, treatment-resistant epileptic and developmental encephalopathy 
characterized by high burden of multiple seizure types. This survey was undertaken to assess the current state of care 
of LGS patients and identify unmet needs in Europe. 
Methods: In September 2021, in collaboration with Zogenix, the European Collaboration for Epilepsy Trials (ECET) 
Consortium (https://epi-care.eu/european-collaboration-for-epilepsy-trials/) conducted a questionnaire survey. 
Specialized centers with expertise in rare and complex epilepsies were identified and recruited to participate. The 
survey requested information regarding the number and ages of LGS patients, the number of anti-seizure medications 
(ASMs) used or previously tried, and the anti-seizure effectiveness of current treatment. Each center also ranked 11 
goals of treatment in order of importance. 
Results: 61 centers, including European Reference Network EpiCARE reference centers, from 23 countries 
participated in the survey. 75% of the centers managed ≥15 LGS patients; 36% managed only children, and 18% 
managed only adults. Seizure-related goals of treatment (eg, seizure-freedom, fewer drop seizures, etc.) were ranked 
as being the most important by 66% of centers, followed by quality-of-life improvements by 18% of centers. Nearly 
90% of centers reported that more than half of their patients experienced breakthrough seizures each month, and 
38% of centers reported that >50% of their patients experience monthly drop seizures. The difficulty in managing LGS 
patients was illustrated by the fact that 69% of centers try 5-10 ASMs and 18% of centers try >10 ASMs in their search 
for an effective regimen for each patient. Nearly all centers (98%) indicated an unmet need exists for effective ASMs to 
treat LGS patients, and 87% of centers voiced support for new ASMs with novel mechanisms of action. 
Conclusions: The responses to this survey support the existence of unmet therapeutic needs for the treatment of 
LGS. 
Sponsor: Zogenix International Limited. 

449 
The impact of disease severity on efficacy from a Phase 2b study of XEN1101, a novel 
potassium channel opener, in adults with focal epilepsy (X-TOLE)

C Kenney1, J French2, R Porter3, E Perucca4, M Brodie5, M Rogawski6, C Harden1, C Luzon Rosenblut1, J Qian1, J 
Leung1, G Beatch1

1Xenon Pharmaceuticals, Inc., Burnaby, Canada, 2NYU Langone Comprehensive Epilepsy Center, New York City, 
United States, 3University of Pennsylvania, Philadelphia, United States, 4Monash University, Melbourne, Australia, 
5University Department of Medicine and Therapeutics, Glasgow, Scotland, United Kingdom, 6School of Medicine, 
University of California, Davis, Sacramento, United States

Purpose: X-TOLE was designed to assess the efficacy and safety of XEN1101 in adults with focal onset seizures 
(FOS). 
Methods: X-TOLE was a double-blind, placebo-controlled, dose-ranging study. Subjects had ≥4 FOS per month, 
recorded with an eDiary, and stable treatment with 1-3 antiseizure medications (ASMs). 
Results: A total of 325 subjects were randomized and treated across three treatment groups or placebo in a 2:1:1:2 
ratio (25 mg: 20 mg: 10 mg: placebo). Overall, XEN1101 demonstrated a dose-dependent reduction from baseline in 
median monthly FOS frequency of 33.2% (p=0.035, n=46), 46.4% (p<0.001, n=51), and 52.8% (p<0.001, n=112) in 
the 10mg, 20mg, and 25mg groups, respectively, compared to placebo (18.2%, n=114). 
X-TOLE included a “difficult-to-treat” patient population given baseline seizure burden, number of prior failed 
antiseizure medications, and number of concomitant ASMs during the study. The median seizure frequency was 
13.5/month at baseline; 50.8% study subjects were taking 3 concomitant ASMs; and median number of ASMs taken 
prior to study entry was 6. The followingpost hoc analyses were completed to understand the role of disease severity 
and pertain to the 25 mg treatment group. Compared with baseline, subjects with ≤8.5 seizures/month at baseline 
experienced a 70.6% reduction compared to 50.8% for those with >8.5 seizures/month. Median monthly FOS 
reduction was 58% in subjects who failed ≤6 ASMs at baseline and 43% in subjects who failed >6 ASMs. Median 
monthly FOS reduction was 60.9% for subjects with 1-2 concomitant ASMs and 50.8% for subjects with 3 concomitant 
ASMs. 
Conclusion: X-TOLE met the primary and key secondary efficacy endpoints with XEN1101 demonstrating a 
statistically significant, dose-dependent reduction in monthly FOS frequency compared to placebo in a difficult-to-treat 
population. These post hoc analyses suggest that efficacy may be more robust in patients with less severe disease, 
which mirrors likely use of XEN1101 if approved. 
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451 
Rapid onset of efficacy of XEN1101, a novel potassium channel opener, in adults with focal 
epilepsy: results from a phase 2b study (X-TOLE)

C Kenney1, J French2, R Porter3, E Perucca4, M Brodie5, M Rogawski6, C Harden1, C Luzon Rosenblut1, J Qian1, J 
Leung1, G Beatch1

1Xenon Pharmaceuticals, Inc., Burnaby, Canada, 2NYU Langone Comprehensive Epilepsy Center, New York City, 
United States, 3University of Pennsylvania, Philadelphia, United States, 4Monash University, Melbourne, Australia, 
5University Department of Medicine and Therapeutics, Glasgow, Scotland, United Kingdom, 6School of Medicine, 
University of California, Davis, Sacramento, United States

Purpose: This Phase 2b study was designed to assess the efficacy and safety of XEN1101 in focal onset seizures 
(FOS). XEN1101 is a novel, potent, selective KCNQ2/3 (Kv7.2/7.3) potassium opener being developed for FOS and 
major depressive disorder. Its pharmacokinetic properties support once daily oral dosing without titration. 
Methods: X-TOLE was a double-blind, placebo-controlled, dose-ranging study. Subjects had ≥4 FOS per month, 
recorded with an eDiary, and stable treatment with 1-3 antiseizure medications (ASMs). 
Results: A total of 325 subjects were randomized and treated across four treatment arms in a 2:1:1:2 ratio (25mg: 
20mg: 10mg: placebo). XEN1101 demonstrated a dose-dependent reduction of 33.2% (p=0.035, n=46), 46.4% 
(p<0.001, n=51), and 52.8% (p<0.001, n=112) in the 10mg, 20mg, and 25mg groups, respectively, from baseline in 
median monthly FOS compared to placebo (18.2%, n=114). 
A prespecified weekly assessment of seizure frequency was conducted followed by apost hoc statistical pair-wise 
comparison between placebo and each treatment. At week 1, XEN1101 demonstrated a dose-dependent reduction 
of 39.1% (p<0.01), 41.5% (p=0.04) and 55.4% (p<0.001) in the 10mg, 20mg, and 25mg groups, respectively, from 
baseline in median FOS compared to placebo (20.2%). 
Conclusion: X-TOLE met the primary and key secondary efficacy endpoints with XEN1101 demonstrating a 
statistically significant, dose-dependent reduction in monthly FOS frequency compared to placebo. Consistent with 
lack of need for titration, there was a marked reduction in median FOS at week 1 in all doses compared with placebo. 
The rapid onset and sustained efficacy remain to be confirmed in Phase 3. XEN1101 may offer a compelling option for 
patients seeking an adjunctive therapy that quickly provides additional seizure reduction. 

455 
Patients’ perspectives on reasons for variable adherence to antiseizure medications

O Henning1, K Heger2, C Johannessen Landmark1,2,3

1Oslo University Hospital, Norway, National Centre for Epilepsy, Division of Clinical Neuroscience, Sandvika, Norway, 
2Oslo Metropolitan University, Program for Pharmacy, Oslo, Norway, 3Oslo University Hospital, Norway, Dept of 
Pharmacology, Oslo, Norway

Purpose: Patients with epilepsy most often use antiseizure medications (ASMs) over a long time. We have previosuly 
shown that both intentional and non-intentional adherence may be a challenge in the treatment. Thus, we wanted to 
explore the patients’ experience and perspectives on reasons for variable adherence. 
Method: An online questionnaire was open to patients through the website of the Norwegian Epilepsy Association, 
from April 1st to September 5th 2017. All responders were anonymous, and therefore approval from the Regional Ethics 
committee was not needed. One question contained open space for answers, to give the responders the opportunity 
to elaborate on reasons for variable adherence: “What is the reason why you take your medications otherwise that 
as agreed upon with your treating physician?” The answers were handled in a mixed-model way, categorized and 
discussed semi-quantitatively and through systematic text condensation. 
Results: There were 1150 responders (778women/372 men), aged 11-83 years, and 157 patients replied to this 
specific question with elaborating information based on the questionnaire various reasons were stated and described. 
The answers were categorized into 10 subgroups through systematic text condensation. One main category included 
patients who forgot to take their medication (40%). Other explanations included drug intake at another time than 
prescribed (17%), drug intake or timing not fitting into everyday routines (10%), dosage adjustments without consulting 
treating physician 8(%), fear for seizures (5%), changed sleeping pattern, intake of alcohol, resistance to medications 
and other (<5% in each category). The answers provide a nuanced picture of reasons to variable adherence. 
Conclusion: More focus on the patients’ perspectives on adherence to treatment in epilepsy highlight the need for 
improved understanding of their experiences of use of ASMs as a way forward to improve treatment, communication 
and health literacy among patients and health care workers. 
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462 
Oxcarbazepine and hyponatremia

J Čiauškaitė1, G Gelžinienė1, G Jurkevičienė1

1Lithuanian University of Health Sciences, Department of Neurology, Kaunas, Lithuania

Purpose: Hyponatremia is one of the most common adverse effects in patients treated with oxcarbazepine (OXC). 
Different risk factors for OXC-induced hyponatremia have been described (e.g., age, dosage, combination with other 
drugs, female gender). During our clinical practice, we have noticed that longer duration of treatment with OXC could 
be associated with higher risk of hyponatremia, therefore, in this study we aimed to evaluate the factors that may 
increase risk of OXC - induced hyponatremia. 
Method: Thirty-one adult patients with epilepsy who received OXC monotherapy or combination therapy were 
retrospectively included in this study. The following data were collected: demographic information (gender, age), 
clinical characteristics (OXC, sodium concentration, duration of OXC therpy, comedications). Individuals who 
had another condition that could potentially affect sodium levels (e.g., pregnancy, use of diuretics, adrenal gland 
insufficiency and hypopituitarism) were excluded. Hyponatremia was defined <136 mmol/l. 
Results: The data of 31 patients was analyzed (64.5% females [n=20]; median age 50 years with a range of 20-
77 years). The daily dose of OXC ranged from 300 to 1950 mg and its median was 1200 mg. The average serum 
concentration of OXC was 15.4 ± 6.3 µg/ml (reference range 10-35 µg/ml).OXC as monotherapy used 8 (25.8 %) 
participants. Median duration of OXC therapy was 8 years with a range from 1 to 22 years. The majority of patients 
(61.3%, n=19) developed hyponatremia. 
Binary logistic regression analysis demonstrated that each year of therapy with OXC increased hyponatremia risk 
1.403 times (OR- 1.403, 95% Cl 1.048- 1.879, p=0.023) whereas other factors (gender, age, polypharmacy, OXC 
dosage and serum concentration) did not show significant association with the development of hyponatremia. 
Conclusion: Longer duration of treatment with oxcarbazepine is associated with a higher risk of hyponatremia. 

495 
ELEVATE Study 410: perampanel as monotherapy or first adjunctive therapy in patients 
with focal-onset seizures or generalised tonic-clonic seizures: analysis by patient age

V Punia1, O Samad2, D Kumar2, LY Ngo2, M Malhotra2

1Cleveland Clinic, Cleveland, United States, 2Eisai Inc., Nutley, United States

Purpose: Here we present final efficacy and safety from ELEVATE (Study 410; NCT03288129), a multicentre, open-
label, Phase IV study of perampanel monotherapy or first adjunctive therapy in patients aged ≥4 years with focal-onset 
seizures (FOS), with/without focal to bilateral tonic-clonic seizures, or generalised tonic-clonic seizures (GTCS), by 
age (12 to <18, 18-64 and >64 years). 
Method: The study comprised Screening, Titration (≤13 weeks), Maintenance (39 weeks) and Follow-up (4 weeks) 
Periods. Patients received 2 mg/day perampanel up-titrated to 4 mg/day (dose increases [by 2 mg] based on response 
and tolerability; maximum, 12 mg/day). Primary endpoint: retention rate over 12 months; secondary endpoints: seizure 
freedom (Maintenance) and safety; exploratory endpoints: median percent reduction in seizure frequency/28 days and 
50% responder rate during Maintenance. 
Results: The Safety Analysis Set included 54 patients and the Full Analysis Set included 52 patients. Four patients 
were aged 12 to <18 years (FOS, n=1; GTCS, n=3); 44 were aged 18-64 years (FOS, n=31; GTCS, n=8; FOS+GTCS, 
n=5); and six were aged >64 years (FOS, n=6). Retention rates at 12 months were 50.0% (n=2/4) in the 12 to <18 age 
group, 65.9% (n=29/44) in the 18-64 age group and 50.0% (n=3/6) in the >64 age group. Seizure-freedom rates, 50% 
responder rates and median percent reduction in seizure frequency, respectively, were 50.0% (n=2/4), 75.0% (n=3/4) 
and 76.7% (n=4) in the 12 to <18 age group, 33.3% (n=14/42), 76.9% (n=30/39) and 75.7% (n=39) in the 18-64 age 
group, and 16.7% (n=1/6), 100.0% (n=4/4) and 94.3% (n=4) in the >64 age group. Treatment-related treatment-
emergent adverse events were reported by 63.0% of patients across age groups. 
Conclusion: ELEVATE found perampanel as monotherapy or first add-on was generally well tolerated across all age 
groups and seizure types. Improvements in seizure frequency were observed regardless of age. 
Funding: Eisai Inc. 
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506 
Cannabidiol use in a patient with multiple comorbidities

R Coa1, C Manca2, S Banni2, M Puligheddu1

1University of Cagliari, Department of Biomedical Sciences, Department of Medical Sciences and Public Health, 
Cagliari, Italy, 2University of Cagliari, Department of Biomedical Sciences, Cagliari, Italy

Purpose: Cannabidiol was approved by the FDA and EMA in 2018 and 2019 respectively and is effective for seizure 
control in patients with Dravet syndrome, Lennox-Gastaut syndrome (LGS), and Complex Tuberous Sclerosis. Its 
mechanism of action is not totally known but its metabolism leads to interaction with several antiepileptic drugs, in 
particular Clobazam. The most common adverse effects are hepatocellular damage, sedation, suicidal ideation, 
hypersensitivity. (Franco et al, Neuropharmacology 185, 2021). 
Method: We present the case of a 27-year-old patient suffering from LGS; history of tricuspid atresia with a single 
ventricle, prolonged cardiac arrest during cardiac surgery at birth, cognitive impairment, hepatopathy. He presents 
polymorphic seizures, tonic, atonic with fall, atypical absences resistant to numerous pharmacological trials (total 90 
seizures/month); EEG characteristic for LGS. Current therapy: Carbamazepine, Clobazam. 
Cannabidiol was gradually introduced and, having reached 12.5 mg/kg/day, Clobazam was gradually reduced. In 
consideration of the known hepatopathy, close monitoring of liver function indices and ultrasound was performed in 
collaboration with the hepatologist specialist. 
Results: The introduction of cannabidiol resulted in a 45% reduction in seizure frequency; no hepatic or behavioral 
adverse effects were reported. 
Conclusion: The association of cannabidiol and clobazam leads to an increased antiepileptic effect at the cost, 
however, of an increased risk of adverse effects (Baier, et al, Epilepsia, 61, 2020) that must be carefully evaluated 
and monitored in the individual patient. However, close clinical and laboratory monitoring allows the use of cannabidiol 
even in patients with multiple comorbidities. 

528 
Safety and efficacy of third-generation antiseizure medications: real-world data from a 
multicentric retrospective study

R Roberti1, E Ferlazzo2, E Le Piane3, A Labate2, U Aguglia2, A Gambardella2, E Russo1

1University Magna Greacia of Catanzaro, Science of health, Catanzaro, Italy, 2Magna Graecia University of Catanzaro, 
Department of Medical and Surgical Sciences, Catanzaro, Italy, 3“Pugliese-Ciaccio“ Hospital Organization, Department 
of Neuroscience, Catanzaro, Italy

Purpose: To assess and compare the effectiveness and tolerability of third-generation antiseizure medications 
(ASMs): brivaracetam (BRV), eslicarbazepine acetate (ESL), lacosamide (LCM) and perampanel (PER), in patients 
with treatment-resistant epilepsy (TRE). 
Method: A multicentric retrospective study collecting data from four Neurology units of Calabria Region (Italy)
between January 2019 and July 2021. All outpatients with focalTREwho started one of the four ASMs during the 
study period, with at least 6 months follow-up, have been included. For each ASM,responder rate (≥50% reduction in 
seizure frequency), seizure-free rate, dropout rate and patients withtreatment emergent adverse events (TEAEs)were 
assessed. 
Results: Data on 318 patients have been collected (52.2%, females, mean age 47.4 years [± 16.8 SD]). Mean 
duration of illness was23.3 years (± 16.8 SD), with mainly monthly (45.3%) seizures. 39.9% of patients were 
previously treated with≥ 5ASMs.Most patients were treated with LCM (37.1%), followed by ESL (21.1%), PER 
(23.3%), BRV (18.5%); 62.9% were taking ≥2 concomitant ASMs. At last follow-up available, responder rates were 
40.7% (BRV), 34.3% (ESL), 27% (PER), 25.4% (LCM); seizure free rates were 22.4% (ESL), 16.2% (PER), 11% 
(LCM), 10.2% (BRV). Overall, 11.9% of patients discontinued treatment, mainly due to lack of efficacy (21/38). Dropout 
percentages were 16.2% (PER), 15.3% (LCM), 7.5% (ESL), 5.10% (BRV). 19.8%of subjects had ≥1 TEAEs, mostly 
dizziness (31/74); TEAEs rates were 31.1% (PER), 26.3% (LCM), 11.9% (ESL), 1.7% (BRV). No statistically significant 
differences were found comparing efficacy and safety outcomes among the four treatment groups. 
Conclusion: Real-world data from patients with TRE treated with newer ASMs seem to confirm the effectiveness and 
tolerability of these medications. The small sample size and the large disproportion among the treatment groups did 
not allow statistically significant comparisons. Therefore, results from larger cohorts and real-life prospective studies 
are needed. 
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535 
ELEVATE Study 410 of perampanel as monotherapy or first adjunctive therapy in patients 
with focal-onset seizures or generalised tonic-clonic seizures: analysis by first-line 
enzyme-inducing anti-seizure medication use

P Klein1, O Samad2, D Kumar2, LY Ngo2, M Malhotra2

1Mid-Atlantic Epilepsy and Sleep Center, Bethesda, United States, 2Eisai Inc., Nutley, United States

Purpose: ELEVATE (Study 410; NCT03288129) was a multicentre, open-label, Phase IV study of perampanel 
monotherapy/first adjunctive therapy in patients with focal-onset seizures (FOS), with/without focal to bilateral tonic-
clonic seizures (FBTCS), or generalised tonic-clonic seizures (GTCS). Here we present case series of patients who 
received concomitant enzyme-inducing anti-seizure medications (EIASMs). 
Method: The study comprised Screening, Titration (≤13 weeks), Maintenance (39 weeks) and Follow-up (4 weeks) 
Periods. During Titration, patients received perampanel 2 mg/day, which was up-titrated to ≥4 mg/day (maximum, 12 
mg/day). Dose increases were weekly for those taking EIASMs. Primary endpoint: 12 month retention rate; secondary 
endpoints: seizure freedom and safety; exploratory endpoints: median percent reduction in seizure frequency/28 days 
(Maintenance Period). 
Results: Overall, 54 patients were included in the Safety Analysis Set; four (7.4%) patients received EIASMs. Of 
those, two patients discontinued (sudden unexpected death in epilepsy [SUDEP], n=1; subject choice, n=1). Patient 1 
(23 year-old male) with FOS received perampanel (last dose 2 mg/day) with concomitant oxcarbazepine and showed 
68.7% reduction in seizure frequency during the Maintenance Period. Patient 2 (26 year-old female) with FOS, with 
FBTCS, received perampanel (last dose 6 mg/day) with concomitant phenytoin and achieved seizure freedom. 
Patient 3 (13 year-old male) with FOS received perampanel (last dose 6 mg/day) with concomitant oxcarbazepine 
and achieved seizure freedom. Patient 4 (67 year-old female) with FOS, with FBTCS, received perampanel (last dose 
6 mg/day) with concomitant carbamazepine. Patient 4 did not have any seizures during pretreatment and remained 
seizure free during the study. None of the patients receiving EIASMs reported severe adverse events, except the 
event of SUDEP (unrelated) in Patient 3. 
Conclusion: ELEVATE suggests perampanel as first adjunctive therapy was efficacious and generally well tolerated 
in four patients receiving concomitant EIASMs; further investigation is warranted due to the small sample size. 
Funding: Eisai Inc. 

536 
Effect of number of concomitant anti-seizure medications at baseline on efficacy and safety 
outcomes from a mirroring clinical practice study of perampanel in adults and adolescents

A Gambardella1, G Di Gennaro2, A D‘Aniello2, AT Giallonardo3, O Mecarelli3, U Aguglia1, G Assenza4, MP Canevini5, 
G Coppola6, P Veggiotti5, V De Giorgis7, C Cerminara8, F Vigevano9, S Goldman10, A Patten10, P Mansi11, A Milan11, A 
Gentile11

1Magna Graecia University of Catanzaro, Catanzaro, Italy, 2IRCCS Neuromed, Pozzilli, Italy, 3Sapienza University, 
Rome, Italy, 4Campus Bio-Medico University, Rome, Italy, 5University of Milan, Milan, Italy, 6University of Salerno, 
Salerno, Italy, 7IRCCS Mondino Foundation, Pavia, Italy, 8Tor Vergata University of Rome, Rome, Italy, 9Bambino Gesù 
Children‘s Hospital, Rome, Italy, 10Eisai Europe Ltd., Hatfield, Hertfordshire, United Kingdom, 11Eisai s.r.l., Milan, Italy

Purpose: A Mirroring Clinical Practice Study in Italy (AMPA; NCT04257604) was a multicentre study that evaluated 
the effectiveness and safety of adjunctive perampanel in adult and adolescent patients with focal-onset seizures (FOS, 
with/without focal to bilateral tonic-clonic seizures). Here, we present results from a post hoc analysis by number of 
concomitant anti-seizure medications (ASMs) at baseline (1, 2 or ≥3). 
Method: Patients (aged ≥12 years) with insufficiently controlled seizures while receiving 1–3 ASMs were prescribed 
adjunctive perampanel per the approved indication. Seizure diaries and treatment-emergent adverse events (TEAEs) 
were verified at study visits (baseline and after 3/6/12 months of treatment). Primary endpoint: percentage change 
from baseline in seizure frequency/28 days at Month 6 (secondary endpoint, Month 12); other secondary and safety 
endpoints: 50% and 75% responder, seizure-freedom and retention rates and TEAEs over 12 months. 
Results: Overall, 234 patients received adjunctive perampanel (Safety Analysis Set). At baseline, patients received 
1 (21.6% [n=50/232]), 2 (44.4% [n=103/232]) or ≥3 (34.1% [n=79/232]) concomitant ASMs (two patients taking no 
concomitant ASMs were excluded); carbamazepine and levetiracetam were most commonly taken. Median percent 
reductions in seizure frequency were 63.3%, 50.0% and 56.5% at Month 6, and 77.9%, 63.9% and 69.2% at Month 
12 for patients receiving 1, 2 and ≥3 concomitant ASMs, respectively. 50% and 75% responder, seizure-freedom and 
retention rates, respectively, at Month 12 were 71.4%, 52.4%, 26.2% and 56.0% for patients receiving 1 concomitant 
ASM, 59.8%, 40.2%, 20.2% and 58.3% for patients receiving 2 concomitant ASMs, and 63.8%, 44.9%, 13.0% and 
57.0% for patients receiving ≥3 concomitant ASMs. TEAE incidence was 58.0%, 58.3% and 51.9% for patients 
receiving 1, 2 and ≥3 concomitant ASMs, respectively. 
Conclusion: Adjunctive perampanel was efficacious and generally well tolerated in adult and adolescent patients with 
FOS regardless of number of concomitant ASMs at baseline. 
Funding: Eisai s.r.l. 
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539 
Cumulative plasma concentration exposure, not singular concentrations, best explains the 
correlation for brivaracetam and levetiracetam to photoparoxysmal response elimination 
in patients with photosensitive epilepsy: updated exploratory results from a randomized, 
double-blind, crossover study

R Reed1, W Rosenfeld2, S Lippmann3, R Eijkemans4, D Kasteleijn-Nolst Trenite‘5
1West Virginia University, Clinical Pharmacy, Morgantown, United States, 2Comprehensive Epilepsy Center for 
Children & Adults, St. Louis, United States, 3Comprehensive Epilepsy Center for Children and Adults, St. Louis, United 
States, 4Utrecht University, Biostatistics, Utrecht, Netherlands, 5Utrecht University Medical Center, Neurosurgery & 
Epilepsy, Utrecht, Netherlands

Purpose: Brivaracetam-BRV i.v. was 61% faster (p=0.039, median=5.5 min) to elimination of EEG PPR than an 
equi-potent i.v. Levetiracetam-LEV in a previously conducted study in 9 patients with epilepsy(PwE)+photosensitivity 
(Reed,CNS Drugs 2020). Herein, we retrospectively explored the relationship of anti-seizure medications-ASM plasma 
concentrations to time to PPR elimination. 
Methods: Study design details have been stated previously (Reed etal), where Part 1=1500 mg LEV, 100 mg BRV 
post-15-min i.v. and Part 2=same ASM doses at-5-min i.v. All patients had Hx GTCS, myoclonic seizures, or both. All 
serial plasma LEV, BRV samples were stored at <-20 degrees C; plasma [BRV], [LEV] analysis via LC-MS/MS. The 
lower limit of quantification for BRV=0.1 mcg/mL (10 ng/ml), and LEV=1.0 mcg/mL; within-& between-day coefficient of 
variation (%CV), low [BRV] concentration=3.1&2.9%, respectively; LEV=8% for both. All natural log (Ln) Area-Under-
the-plasma-Concentration-time-curves (AUC, or exposure) were calculated using a linear trapezoidal method. Plasma 
correlation plots were constructed via least-squares multiple linear regression andpvalues via Excel. 
Results: Nine PwE (6F;age=27.8[18-42]yr) completed, with PPR elimination (31/32 instances). A greater BRV:LEV 
difference in PPR elimination was observed for 15-min infusion vs. 5-min, with greater variability in Part 2. At PPR 
elimination (n=16), median plasma [BRV]=250 (range=30-4,100) ng/ml; [LEV]=28.35 [range 1-86.7] mcg/mL. For Parts 
1&2 separately, then combined, very strong Pearson correlation coefficients (r) were observed when plotting time to 
PPR elimination versus LnAUC for both LEV and BRV, whereas singular Ln[BRV] or Ln[LEV] did not correlate well, 
except for [BRV] in Part 1 (see Table). 
Conclusion: Cumulative Ln plasma [BRV] and [LEV] concentration-exposure best correlates to elimination of the 
pharmacodynamic EEG biomarker of photosensitivity (PPR) in the majority of PwE. Singular Ln plasma concentrations 
do not correlate well. Frequent plasma samples are needed when evaluating ASM compounds in the ‘Photosensitivity 
Model of Epilepsy’ to calculate cumulative [ASM] exposure. 
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548 
Study 512 design: a prospective, observational, multicentre study of perampanel as first 
adjunctive therapy in routine clinical care of patients aged ≥12 years with focal-onset 
seizures or generalised tonic-clonic seizures associated with idiopathic generalised 
epilepsy

S Burd1,2, G Assenza3, S Quintas4, FJ Gil López5, J Wagner6, A Patten7, R Sáinz-Fuertes7, S Lagarde8, T Sejbaek9,10, P 
Vlasov11, V Kharkovskiy11, A Lebedeva1

1Pirogov Russian National Research Medical University, Moscow, Russian Federation, 2Federal Center of Brain 
Research and Neurotechnologies, Moscow, Russian Federation, 3Campus Bio-Medico University, Rome, Italy, 
4Centro Hospitalar Universitário Lisboa Norte, Lisbon, Portugal, 5Hospital Universitari del Sagrat Cor, Barcelona, 
Spain, 6University of Ulm and Universitäts- and Rehabilitationskliniken, Ulm, Germany, 7Eisai Europe Ltd., Hatfield, 
Hertfordshire, United Kingdom, 8AixMarseille University, Marseille, France, 9Hospital Southwest Jutland, University 
Hospital of Southern Denmark, Esbjerg, Denmark, 10University of Southern Denmark, Odense, Denmark, 11Moscow 
State University of General Medicine and Dentistry named after A.I. Evdokimov, Moscow, Russian Federation

Purpose: Patients with uncontrolled seizures while on antiseizure medication (ASM) monotherapy may require 
adjunctive therapy. Perampanel is a once-daily oral ASM authorised as an adjunctive treatment for partial-onset 
seizures (POS), with/without secondarily generalized seizures (SGS), in patients aged ≥4 years; and for primary 
generalised tonic-clonic seizures (PGTCS) in patients aged ≥7 years with idiopathic generalised epilepsy (IGE). Study 
512 (NCT04252846) is a prospective, observational, multicentre study to assess the dosage, effectiveness and safety 
of perampanel as adjunctive therapy in patients aged ≥12 years with uncontrolled POS or PGTCS in clinical care in 
Europe. Herein, we present the design of Study 512. 
Method: Enrolled patients received perampanel as the first adjunctive therapy to ASM monotherapy per the 
investigator‘s decision. Key inclusion criteria: aged ≥12 years; diagnosis of epilepsy (POS [with/without SGS] or 
PGTCS with IGE); uncontrolled seizures with ≤2 ASM monotherapies; available baseline seizure-frequency data. Key 
exclusion criteria: episode(s) of status epilepticus in ≤6 months pre-Screening; ≥2 ASMs in combination (except for 
cross-titration between ASM monotherapies); previous/current perampanel use. Patients will be assessed at baseline 
and as per routine clinical care, with study visits occurring at 6 and 12 months post-baseline. The primary outcome 
is 12-month retention rate. Secondary outcomes include: 6-month retention rate; change in seizure frequency and 
responder/seizure-freedom/seizure-worsening rates at 6 and 12 months; dosing patterns; treatment duration; and 
safety. Descriptive statistics will be used for analysis. 
Results: Study 512 enrolled approximately 300 patients (PGTCS and aged 12-<18/≥65 years, each n≥50) at 40 study 
sites across 5 countries between July 2020 and December 2021. A final enrolment update will be presented in the 
poster. 
Conclusion: Study 512 will provide prospective, observational data on the real-world use of perampanel as first 
adjunctive therapy in patients aged ≥12 years with epilepsy. 
Funding: Eisai Inc.; Eisai Ltd.; Eisai Co., Ltd. 
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549 
Effect of sex on efficacy and safety outcomes from a mirroring clinical practice study of 
perampanel in adults and adolescents

MP Canevini1, O Mecarelli2, G Di Gennaro3, A D‘Aniello3, AT Giallonardo2, U Aguglia4, G Assenza5, A Gambardella4, 
G Coppola6, P Veggiotti1, V De Giorgis7, C Cerminara8, F Vigevano9, S Goldman10, A Patten10, P Mansi11, A Milan11, A 
Gentile11

1University of Milan, Milan, Italy, 2Sapienza University, Rome, Italy, 3IRCCS Neuromed, Pozzilli, Italy, 4Magna Graecia 
University of Catanzaro, Catanzaro, Italy, 5Campus Bio-Medico University, Rome, Italy, 6University of Salerno, 
Salerno, Italy, 7IRCCS Mondino Foundation, Pavia, Italy, 8Tor Vergata University of Rome, Rome, Italy, 9Bambino Gesù 
Children‘s Hospital, Rome, Italy, 10Eisai Europe Ltd., Hatfield, Hertfordshire, United Kingdom, 11Eisai s.r.l., Milan, Italy

Purpose: A Mirroring Clinical Practice Study in Italy (AMPA; NCT04257604) was a multicentre study that evaluated 
the effectiveness and safety of adjunctive perampanel in adult and adolescent patients with focal-onset seizures 
(FOS, with/without focal to bilateral tonic-clonic seizures [FBTCS]). Here, we present results from a post-hoc analysis 
stratified by sex. 
Method: Patients (aged ≥12 years) with insufficiently controlled seizures while receiving 1–3 anti-seizure medications 
were prescribed adjunctive perampanel per the approved indication. Seizure diaries and treatment-emergent adverse 
events (TEAEs) were verified at study visits (baseline and after 3/6/12 months). The primary endpoint was median 
percent change from baseline in seizure frequency per 28 days at Month 6 (secondary endpoint, Month 12); other 
secondary endpoints: 50% and 75% responder rates, seizure-freedom rates, retention rates and monitoring of TEAEs 
up to 12 months. 
Results: In total, 234 patients received adjunctive perampanel and were included in the analysis; 48.7% (n=114/234) 
were males and 51.3% (n=120/234) were females. Median percent (95% confidence interval [CI]) change from 
baseline in seizure frequency was 55.0% (39.1%–66.7%) for males and 55.7% (42.7%–75.4%) for females at Month 
6 and 65.3% (51.0%–71.4%) for males and 74.8% (58.8%–83.5%) for females at Month 12. The 50% and 75% 
responder rates at Month 12 were 61.5% and 38.5%, respectively, for males and 65.4% and 50.0%, respectively, for 
females. Seizure-freedom rates were 19.6% and 18.1%, and the retention rates were 56.1% and 58.3%, for males 
and females, respectively. Overall TEAE incidence was 56.1% for males and 56.7% for females. Most common TEAEs 
were dizziness/vertigo (20.2%) and irritability (8.8%) in males and dizziness/vertigo (23.3%) and somnolence (10.8%) 
in females. 
Conclusion: These results suggest that adjunctive perampanel is efficacious and generally well tolerated in adult and 
adolescent patients with FOS (with/without FBTCS) regardless of sex. 
Funding: Eisai s.r.l. 

553 
Final results of Study 505, a post-marketing surveillance study of perampanel film-coated 
tablets and oral suspension in Korean patients

SK Lee1, JH Kim2, D-W Seo3, DW Kim4, M Lee5, SB Hong3, K Heo6

1Seoul National University Hospital, Seoul, Korea, Republic of, 2Korea University Guro Hospital, Seoul, Korea, 
Republic of, 3Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea, Republic of, 
4Konkuk University School of Medicine, Seoul, Korea, Republic of, 5Eisai Korea Inc., Seoul, Korea, Republic of, 
6Severance Hospital, Yonsei University College of Medicine, Seoul, Korea, Republic of

Purpose: Here, we present final results of Study 505 (NCT02722590), a post-marketing surveillance study of 
perampanel film-coated tablets and oral suspension in Korean patients with focal-onset seizures (FOS), with/without 
focal to bilateral tonic-clonic seizures (FBTCS), aged ≥4 years, or with generalised tonic-clonic seizures (GTCS) in 
patients aged ≥7 years. 
Method: Patients who met the approved indication for perampanel were eligible for inclusion: monotherapy (film-
coated tablets) for FOS, with/without FBTCS; adjunctive therapy (film-coated tablets/oral suspension) for FOS, with/
without FBTCS, or GTCS. Patients received perampanel (film-coated tablets/oral suspension) once daily and were 
monitored up to 24 weeks from the first dose or for 4 weeks after discontinuation. Patients who received ≥1 dose of 
perampanel with safety information were included in the Safety Analysis Set (SAS). Safety assessments included 
monitoring of adverse events (AEs). Efficacy was measured by the Investigator’s Clinical Global Impression of Change 
(CGI-C; seven-point scale from 1 [very much improved] to 7 [very much worse]) up to 24 weeks in patients from the 
SAS who received perampanel for ≥12 weeks (Efficacy Analysis Set). 
Results: Study 505 was completed on 9 July 2021. For film-coated tablets, 3354 patients were in the SAS and 1819 
were in the Efficacy Analysis Set. For oral suspension, five patients were in the SAS and none were in the Efficacy 
Analysis Set. Of the patients taking the film-coated tablets, 1094 (32.6%) experienced AEs, the most common being 
dizziness (12.8%). No AEs were reported in patients taking oral suspension. For patients taking film-coated tablets, 
CGI-C was minimally, much or very much improved for 1253/1819 (68.9%) patients in total and 902/1235 (73.0%) 
patients treated with perampanel for ≥24 weeks. 
Conclusion: Results from Study 505 suggest that perampanel film-coated tablets are generally well tolerated and 
effective in a routine clinical practice setting in Korea. 
Funding: Eisai Korea Inc. 
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555 
Real-life experience of brivaracetam in focal to bilateral and primary generalized tonic-
clonic seizures

A Gifreu1, M Toledo1, M Quintana1, J Abril Jaramillo2, L Redondo3, E Fonseca1, L Abraira1, D Campos1, E 
Santamarina1, J Rodríguez Uranga2

1Hospital Universitari Vall d‘Hebrón, Neurology, Epilepsy Unit, Barcelona, Spain, 2Centro de Neurología Avanzada, 
Neurology, Sevilla, Spain, 3Hospital Universitario Virgen de la Macarena, Neurology, Sevilla, Spain

Purpose: Brivaracetam (BRV) is an antiseizure medication (ASM) indicated for focal onset seizures. It has shown 
efficacy in focal to bilateral tonic-clonic seizures (FBTCS). However, its efficacy in primary generalized tonic-clonic 
seizures (GTCS) is unknown.The aim of this study is to determine real-life efficacy and safety of BRV in patients with 
FBTCS and GTCS. 
Methods: We performed a multicenter retrospective longitudinal study including adult patients with a definite epilepsy 
diagnosis that had at least one FBTCS or GTCS prior to starting BRV. Data was collected from the consecutive 
outpatient visits during a period of 3 years. All patients needed a follow-up of 3 months prior to starting BRV (baseline 
visit) and completed a minimum follow-up of 3 months after starting BRV (follow-up visit). Efficacy was based on the 
FBTCS or GTCS frequency during the 3 months prior to the final visit compared to the 3 months before baseline visit. 
Results: 123 patients were included (mean age 36.3 ± 18.0; 48% female), of which 94 had a 12-month follow-up 
period. 63.4% were FBTCS and 36.6% were GTCS. At 12 months of follow-up, monthly FBTCS and GTCS frequency 
decreased significantly (median 0 vs 0.3; p < 0.001). The responder rate (patients with a reduction of > 50% of FBTCS 
or GTCS frequency) was 83%. 73.4% were free of FBTCS or GTCS after 12 months. Retention rate was 79% at 12 
months. 29.8% of patients suffered adverse effects, the most common being drowsiness (14.9%). There was a higher 
rate of seizure freedom in patients with FBTCS than in GTCS (80.7% vs 62.2%; p < 0.05). 
Conclusion: BRV is an effective and well-tolerated ASM in patients presenting tonic-clonic seizures, so it can be a 
suitable treatment option in adult patients with both FBTCS and GTCS. 

561 
The effects of some Stachys l. and Teucrium l. species growing in Turkey in the 
pentylenetetrazol (PTZ) model of seizures

K Ileri Ozler1, N Carcak Yilmaz2, S Akat Piskin2, M Karacaoğlu1, G Saltan Iscan3

1Ankara University, Faculty of Pharmacy, Department of Pharmacognosy /Ankara University Graduate School of 
Health Sciences, Ankara, Turkey, 2Istanbul University, Faculty of Pharmacy, Department of Pharmacology, Istanbul, 
Turkey, 3Ankara University, Faculty of Pharmacy, Department of Pharmacognosy, Ankara, Turkey

Purpose: Stachys and Teucrium taxa have been traditionally used for the treatment of many disorders, including 
epilepsy. The preclinical studies on the anticonvulsive effects of these species are very limited (1-4). The aim of the 
study is to evaluate the anticonvulsive activity of some Stachys andTeucrium species with in vivo model. 
Method: The dried aerial parts of Stachys byzantina, Stachys officinalis, Stachys cretica subsp.anatolica, Teucrium 
chamaedrys subsp. chamaedrys and Teucrium montanum were extracted with the mixture of ethanol:water(70:30). 
The anticonvulsant activity of the aqueous ethanolic extracts of the species was investigated in the Pentylenetetrazol 
(PTZ) model of seizures in BALB-C albino mice. Aqueous ethanolic extracts of species (50 mg/kg (only T. montanum), 
100 mg/kg and 200 mg/kg) and isotonic saline solution as a control group were administered intraperitoneally (i.p.), 
before the induction of seizures by PTZ (80 mg/kg,i.p.) and then the overal seizure score and the latency to first 
myoclonic seizure evaluated. 
Results: The results demonstrated a significant increase in latency to PTZ-induced myoclonic seizures at the doses of 
100 mg/kg (60 ±2,62 s) and 200 mg/kg (60,17 ±2,66 s) S. byzantina extract and 50 mg/kg (59,83 ±2,4) T. montanum 
extract compared to control group (42,17 ±3,32) (p< 0.05*). Moreover, 200 mg/kg of S. byzantina extract significantly 
decreased the overall seizure score compared to the control (p< 0.05*). 
Conclusion: These results showed that especially extract of Stachys byzantina exhibited significantly effective 
anticonvulsant properties. This is the first study presenting the anticonvulsant potential of these taxa. 
Acknowledgments: This research was supported by the TUBITAK of Turkey. 
1.Popović Z et al. NISCAIR Online Periodicals Repository 2014;13(1),9-31. 
2. Abadian K et al. Journal of Applied Biotechnology Reports 2017;3(3),453-456. 
3. Ciocarlan N et al. Journal of Botany 2016;8,86-91. 
4. Iswarya V et al. International Journal of Life Sciences and Technology 2012;5(2),8. 
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Cannabidiol for refractory adult epilepsies: broadening the Lennox-Gastaut phenotype?

S Bose1, B Wysota1, S Samarasekera1

1Queen Elizabeth Hospital Birmingham, Neurology, Birmingham, United Kingdom

Purpose: Cannabidiol has been licensed in the UK for those with refractory seizures associated with Lennox Gastaut 
Syndrome (LGS). However, characterizing LGS in adults can be challenging. Patients are frequently too agitated 
to tolerate EEG monitoring. Many patients are monitored by carers whose expertise may be variable; identifying 
seizures, particularly non convulsive manifestations such as atonic head drops or sleep-related tonic seizures, is 
therefore unreliable. We sought to ascertain whether those with an LGS-type syndrome - refractory multifocal epilepsy 
with cognitive impairment and multiple seizure types arising in childhood, would benefit from Cannabidiol. These 
patients did not have the typical electroclinical phenotype for LGS. 
Method: Individual Funding Requests were made for five patients. Four had genetically defined syndromes- 
Alternating Hemiplegia of Childhood, Batten’s disease (CLN5), CHD2 related epileptic encephalopathy and Tuberous 
Sclerosis. One had Febrile Related Epilepsy Syndrome (FIRES) of unknown etiology. Patients were commenced on 
adjunctive Cannabidiol between March and December 2021. All patients were prescribed Clobazam. 
Results: Cannabidiol at a maximum dose of 5mg/kg lead to significant seizure reduction (>50%) in 3 patients. Our 
patient with Tuberous Sclerosis was the only one who did not experience a reduction in seizure intensity. 
Conclusion: Cannabidiol is potentially efficacious in adult patients with severe refractory epilepsy ‘outside’ the typical 
LGS phenotype. 

603 
Clustering of anti-seizure medication prescription sequences from US claims data

K Jalaleddini1, M Ranjbaran1, M Kusinski1, J Hixson1, F Scalzo1

1Nile AI, Sherman Oaks, United States

Purpose: Patients with epilepsy who do not successfully respond to an Anti-Seizure Medication (ASM) are typically 
prescribed with different ASM(s) until an effective/appropriate ASM(s) is found to provide an optimal balance between 
seizure reduction and severity of side-effects. This work is focused on unraveling dominant patterns of prescribed 
ASM sequences throughout a patient’s medication journey. 
Methods: We analyzed the US medical insurance claims data for a window of 5 years and identified newly diagnosed 
epilepsy patients. We included those who had a diagnosis code related to epilepsy or seizure and received their first 
ASM in the second six month of our window. We excluded those who had an ASM claim in the first six months or a 
change in their ASM in the last six months or their medication duration was less than 4 years. Finally, we assembled 
regimens of mono and poly therapies. We identified clusters of ASMs to quantify if an ASM is prescribed, at which 
part of the medication journey it is more likely to be prescribed. Thus, for each ASM, we computed a sequence of 
probabilities of being redeemed as the ith-line treatment. We parameterized the probabilities and executed a k-means 
clustering algorithm to identify representative clusters of ASMs. 
Results: This cohort consisted of 43,031 patients with a total of 2,378,349 claims from which we assembled 106,381 
regimens. We identified three clusters of ASMS: the first consisted of those that, if prescribed, were more probable to 
be prescribed at the beginning of the journey, the second at the middle of the journey and the third at the end of the 
journey. 
Conclusions: The medical claims can identify data-driven models of ASM prescription profiles and has the potential 
to identify optimal ASM sequences. 
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632 
First experience with cenobamate in children and adolescents

KL Makridis1,2,3, T Bast4, E Breuer5, C Prager1,2, B Steinhoff4, CE Elger1,2,6, T Kovacevic-Preradovic7, T Mayer7, AM 
Kaindl1,2,3

1Charité – Universitätsmedizin Berlin, Department of Pediatric Neurology, Berlin, Germany, 2Charité – 
Universitätsmedizin Berlin, Center for Chronically Sick Children, Berlin, Germany, 3Charité – Universitätsmedizin 
Berlin, Institute of Cell- and Neurobiology, Berlin, Germany, 4Diakonie Kork, Epilepsiezentrum, Kehl-Kork, Germany, 
5Ev. Krankenhaus Königin Elisabeth Herzberge, Epilepsie-Zentrum Berlin-Brandenburg, Berlin, Germany, 6Beta 
Neurologie - Kompetenzzentrum für Epilepsie, Bonn, Germany, 7Epilepsiezentrum Kleinwachau gemeinnützige 
GmbH, Radeberg, Germany

Purpose: Cenobamate (CNB), an allosteric GABAA ion channel modulator and voltage-gated sodium channel inhibitor, 
was recently approved as an anti-seizure medication (ASM) to treat adults with focal-onset epilepsy. While promising 
results exist for adults, there is no experience in its off-label use in pediatric epilepsy patients. 
Methods: We evaluated retrospectively the dosing, short-term treatment effect and side effects of CNB in 16 children 
and adolescents with epilepsy. 
Results: Here we report the off-label treatment of 16 pediatric patients with CNB. We specifically describe our 
experience with CNB dosing in children and adolescents and drug levels of other ASMs. Besides the primary endpoint 
of seizure control, we examine the specific occurrence of adverse effects. 
Conclusion: The results of this study represent a first experience with dosing and safety of CNB in pediatric epilepsy 
patients. Moreover, we further highlight a positive effect on seizure control in this epilepsy population. 

633 
Long-term post-marketing experience with Brivaracetam in epilepsy treatment: longitudinal 
multicentre study with up to 5 years of follow-up

I Beuchat1,2,3, C Zaveta2,3, F von Podewils4, G Möddel5, L Langenbruch5, S Kovac5, C Mann2,3, LM Willems2,3, J Schulz4, 
B Fiedler6, G Kurlemann7,8, S Schubert-Bast2,3, F Rosenow2,3, A Strzelczyk2,3

1University of Lausanne, Lausanne, Switzerland, 2Epilepsy Center Frankfurt Rhine-Main, Goethe-University, Frankfurt 
am Main, Germany, 3LOEWE Center for Personalized Translational Epilepsy Research (CePTER), Goethe-University, 
Frankfurt am Main, Germany, 4Epilepsy Center Greifswald, University Medicine Greifswald, Greifswald, Germany, 
5Epilepsy Center Münster-Osnabrück, Westfälische Wilhelms-University, Münster, Germany, 6University Hospital 
Münster, Münster, Germany, 7Westfälische Wilhelms-University, Münster, Germany, 8St. Bonifatius Hospital, Lingen, 
Germany

Purpose: To evaluate the long-term efficacy, retention, and tolerability of add-on brivaracetam (BRV) in clinical 
practice 
Method: A German multicenter, retrospective cohort study recruited all patients who initiated BRV between February 
and November 2016, with observation until February 2021. 
Results: Data of 262 patients (mean age 40 years, range 5-81, 129 men) were analyzed, including 227 (87%) 
diagnosed with focal epilepsy, 19 (7%) with genetic generalized epilepsy, and 16 (6%) with another or unclassified 
epilepsy syndrome. Only 26 (10%) never received levetiracetam whereas 133 (50.8%) were switched from 
levetiracetam. The length of BRV exposure ranged from 1 day to 5 years with a median retention time of 1.6 years, 
resulting in a total BRV exposure of 6829 months. The retention rate was 61.1% at 12 months with reported efficacy 
of 33.1% (79/239; 50% responder rate, 23 patients lost-to-follow-up) including 10.9% reported as seizure-free.
The retention rate was 50.8% for the entire study period. At the last follow-up, 133 patients were receiving BRV at 
a mean dose of 222 ± 104 mg (range 25-400), with 52 exceeding the upper recommended dose of 200 mg. Fewer 
concomitant antiseizure medications and switching from levetiracetam correlated with better short-term responses. 
None of the investigated parameters correlated with positive long-term outcomes. BRV was discontinued due to 
insufficient efficacy in 63 (24%) patients, in 29 (11%) for psychobehavioral adverse events, in 25 (10%) for other 
adverse events, and in 24 (9%)for other reasons. 
Conclusions: BRV showed a clinically useful 50% responder rate of 33% at 12 months and high overall retention 
above 50%, despite 90% of included patients having previous levetiracetam exposure. BRV was well tolerated; 
however, psychobehavioral adverse events occurred in one out of 10 patients. Although we identified short-term 
response and retention predictors, we could not identify predictors for long-term outcomes. 
Data already published in full 
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648 
Levetiracetam prophylaxis therapy for brain tumor-related epilepsy (BTRE) is associated 
with a higher psychiatric burden

S Consoli1, F Dono1, G Evangelista1, F Anzellotti2, M Onofrj1,3, A Di Iorio4, L Bonanni1, SL Sensi1,3,5

1University “G. D’Annunzio” of Chieti-Pescara, Department of Neuroscience, Imaging and Clinical Science, Chieti, 
Italy, 2“SS Annunziata“ Hospital, Chieti, Department of Neurology, Chieti, Italy, 3University “G. D’Annunzio” of Chieti-
Pescara, Behavioral Neurology and Molecular Neurology Units, Center for Advanced Studies and Technology - CAST, 
Chieti, Italy, 4University “G. D’Annunzio” of Chieti-Pescara, Department of Geriatrics, Chieti, Italy, 5University of 
California - Irvine, Irvine, USA, Institute for Mind Impairments and Neurological Disorders - iMIND, California, United 
States

Purpose: Brain tumor-related epilepsy (BTRE) is a condition characterized by the development of seizures in the 
context of an undergoing oncological background. Some authors indicate that the high incidence of BTRE justifies 
the use of prophylactic anti-seizure medications (ASM). Levetiracetam (LEV) is a third-generation ASM widely used in 
BTRE prophylaxis. The study aims to evaluate LEV neuropsychiatric side effects in BTRE prophylaxis. 
Method: Twenty-eight patients with brain tumors were consecutively selected from 2017 to 2019 and divided into 
two groups: patients with an ascertain diagnosis of BTRE on anti-seizure treatment (BTRE group) and patients 
with a brain tumor who never had epilepsy and were on prophylactic anti-seizure treatment (PROPHYLAXIS 
group). Demographics, clinical, neurophysiological, and neuroradiological data of patients of the two groups were 
assessed. BTRE features, including seizure type, seizure frequency, and anti-seizure therapy, were also evaluated. 
Neuropsychiatric side effects (SE) of anti-seizure treatment were monitored using the Neuropsychiatric Inventory 
Questionnaire (NPI-Q) at the baseline visit and 6-month and 12-month follow-up. 
Result: 18 patients in the BTRE group and 15 patients in the PROPHYLAXIS group were included. Compared to the 
BTRE group, the PROPHYLAXIS group showed a higher incidence and severity of neuropsychiatric symptoms as 
assessed by the NPI-Q score. According to Linear Mixed Models, a multiplicative effect for the interaction between 
group-treatment for time (p-value=0.02) was observed. For the caregiver distress score (CDS) only a Time-effect was 
observed (p=0.001) whereas no additive or multiplicative effect was found. Seizure freedom was observed in 15/17 
(88%) patients of the BTRE group. 
Conclusions: Prophylactic anti-seizure treatment with LEV is associated with increased neuropsychiatric adverse 
effects. These results stress the importance of accurate epileptological evaluations in patients with a brain tumor to 
carefully select the ones who would benefit most from anti-seizure therapy. 

678 
Efficacy and safety of adjunctive cenobamate in patients with super-refractory focal 
epilepsy

M Machío Castelló1, A Gifreu2, M Quintana2, M Toledo2, E Conde3, MdM Centeno3, M Carreño3, B G Giráldez1, JM 
Serratosa1

1Fundación Jiménez Díaz, Epilepsy Unit, Madrid, Spain, 2Vall d’Hebron University Hospital, Epilepsy Unit. Neurology 
Department, Barcelona, Spain, 3Hospital Clinic, Epilepsy Unit. Neurology Department, Barcelona, Spain

Purpose: To assess the safety and efficacy of cenobamate (CNB) as adjunctive therapy in adult patients with focal 
onset seizures participating in an early access program. 
Method: We prospectively recorded information of all adult patients with focal epilepsy who were treated with at least 
a single dose of CNB as adjunctive therapy in the early access program. Most of these patients where not eligible to 
participate in clinical trials. We analyzed adverse effects at 3 and 6 months and responder, seizure free and retention 
rates at 6 months. Baseline seizure frequency was measured during a 3-month period prior to CNB initiation. 
Results: Fifty-eight patients older than 18 years with drug-resistant focal epilepsy were included. Mean epilepsy 
duration was 28,32 years (5-66 years). Mean number of previous antiseizure medications (ASM) was 9 and mean 
number of concomitant ASM was 3,24, including sodium channel blockers in 56/58 patients and benzodiazepines 
in 30/58 patients. Mean dose at 6 months was 182,5 mg/day (range: 75-400 mg/day). Six-month >50% and >90% 
responder rates were 67.5% (25/37 patients) and 29,7% (11/37 patients) respectively and 5% (2/37 patients) were 
seizure-free. At 6 months 34/40 patients continued CNB treatment (retention rate 85%). Adverse effects (AEs) were 
experienced by 36/58 patients during the tritiation period at 3 months and by 21/39 patients at 6 months. The most 
common AEs were somnolence, unsteadiness and dizziness. One patient presented rash without systemic symptoms 
which caused drug withdrawal. Eight of the 58 patients discontinued CNB (3 due to AEs, 2 due to lack of efficacy and 
3 due to both). 
Conclusion: In our series of patients with super-refractory focal epilepsy cenobamate showed a high efficacy as 
adjunctive therapy. AEs were the typical of other ASM and lead to CNB withdrawal in 10% of the patients. 
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692 
Evaluation of suicidality safety reports in epilepsy patients treated with eslicarbazepine 
acetate

L Guedes1, K Erb-Zohar2, F Gonçalves1, D Magano1, M Sampaio1, P Calero1, H Gama1

1Bial - Portela & Ca S.A, São Mamede do Coronado, Portugal, 2dMed/Clinipace, Eschborn, Germany

Purpose: The risk of suicidality has been considered increased in epilepsy patients under treatment with anti-seizure 
medication (ASM). To evaluate the association between eslicarbazepine acetate (ESL) (Zebinix, BIAL) and suicidality, 
a review of safety reports of suicidality received by BIAL was performed. 
Method: The Master Safety Database of ESL was searched for all valid cases with event terms included in the 
Standardised MedDRA Query (SMQ) “suicide/self-injury” (broad and narrow terms). Cases were retrieved from the 
Argus SafetyTM database cumulatively from inception until 21-Apr-2021 and classified as “related to the topic of 
interest”, “not related to the topic of interest”, and “insufficient information”. 
Results: 72 valid cases of suicidality (including 2 cases of intentional overdose, and 1 case of self-injury) were 
retrieved. 43 cases were considered as ‘related to the topic of interest’, 26 cases with ‘insufficient information’ and 
3 cases ‘not related to the topic of interest’. 1 case had a probable relationship to ESL as assessed by BIAL and 
there was no case with positive rechallenge. Of the 43 retrieved cases with sufficient information, 33 cases reported 
confounding factors or alternative explanations: at least 2 concomitant ASMs (12 cases), or/and concomitant suspect 
drugs (9 cases) or/and concurrent psychiatric diseases such as depression in their medical history (24 cases). 
Conclusion: No causal relationship between therapy with ESL and an increased risk of suicidality could be 
established from the observed data, due to the low number of identified cases and the alternative explanations or 
confounding factors in most situations. 
Conflicts of interest: The study was supported by BIAL. 
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Highly purified cannabidiol for children with Lennox Gastaut syndrome with different 
aetiology: effect on seizures, EEG, behavioural and adaptive functions

E Musto1, M Quintiliani1, ML Gambardella1, I Contaldo1, C Veredice1, M Perulli1, I Turrini1, DI Battaglia1

1Fondazione Policlinico A. Gemelli IRCCS Catholic University of Sacred Heart, Pediatric Neurology, Rome, Italy

Purpose: Highly purified cannabidiol (Epidyolex) has been approved by European Medicine Agency in 2019 and by 
Agenzia italiana del farmaco in 2021 to treat patients from 2 years with Dravet and Lennox Gastaut Syndrome (LGS). 
We analyse 7 Italian patients (age range: 8-18 years, mean age: 13 years), included in a preliminary study, treated 
with Epidyolex in add-on (follow up range:12-24 months, mean follow up: 15 months). 7/7 had LGS diagnosis (based 
on seizures types, EEG pattern, cognitive dysfunction), due to different aetiology (genetic in 3/7: CHD2, CDKL5, 
GABRB3 encephalopathy; structural in 2/7: hypoxic ischemic encephalopathy, lissencephaly; unknown in 2/7). 
Methods: All patients underwent genetic and neuroimaging investigations, if not previously performed. Intellectual 
disability and behavioural abnormalities were reported in 7/7. At the baseline, seizure frequency (generalized tonic-
clonic, tonic, myoclonic seizures, spasms and atypical absences), considering 6 months before cannabidiol initiation, 
EEG, ECG, blood test results, neurological evaluation were reported. Patients continued concomitant treatment 
(clobazam in add-on for 7/7). A titration scheme was used: 5 mg/kg to 20 mg/Kg/day. CGI scales were performed 
(after 1 year). 
Results: Epidyolex was well tolerated in 6/7 (irritability and behavioural aggravation in GABRB3 patient). Efficacy 
on seizures was reported for 5/7 (seizures reduction ≥ 75% for 3/7, ≥ 50% for 2/7), for all seizures types. Reduction 
of EEG abnormalities (≥ 50%) was recorded in 3/7. Better outcome was observed in structural aetiology and CDKL5 
encephalopathy. Alertness, emotional functioning, daily life activities improved in 5/7. 5/7 decided to continue the 
treatment (in 2/7 cannabidiol was stopped for inefficacy). 
Conclusions: Even though further studies are needed to confirm effect of Epidyolex according to LGS underlying 
aetiology and to assess efficacy on social and communication skills and quality of life of patients and families, 
cannabidiol proved efficacy on seizures and behaviour and tolerability in most children of our casuistic. 
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Frequently reported AEs leading to perampanel discontinuation

G Odintsova1

1Almazov National Medical Research Centre, epileptology, Saint Petersburg, Russian Federation

Purpose: To evaluate frequently reported AEs leading to Perampanel discontinuation
Method: 31 children and 31 adults aged 7- 52y.o. with refractory epilepsy with added-on Perampanel were included in 
this study. Common and frequently reported AEs leading to Perampanel discontinuation were accounted. Descriptive 
statistics were used.

Results:

31 children with epileptic encephalopathy, refractory focal epilepsy with/without intellectual disabilities receiving 1-3 
AEDs and 31 adults with refractory focal, generalized epilepsies receiving 2-4 AEDs were included in this study. The 
mean age was 27,2y.o. Male/female ratio =1:2. Frequently reported AEs were aggression and irritability. 10 patients 
had frequently reported AEs(16%). Five patients discontinued Perampanel intake due to AEs (8%). There were 4 
cases of AEs (80%) that included aggression and/or irritability due to Perampanel and Levetiracetam interactions. . 
In 1 case- polytherapy with topiramate. Man 30y.o. with Lennox-Gastaut syndrome without seizure remission since 
onset at 4y.o. became seizure-free with hostile behaviour. Similar AE he had due to the Levetiracetam add-on with 
positive effects from antipsychotics. We used antipsychotics during the 3-month up-titration of perampanel with a 
positive result. The patient continued intake of Perampanel and Levetiracetam without AE, antipsychotics and had 
seizure freedom. Girl aged 9y.o. with polymicrogyria, epileptic encephalopathy, and intellectual disability discontinued 
perampanel up-titration due to aggression and irritability without management. Good tolerability of perampanel was 
estimated in other cases with an individualized approach to dosing, including slower up-titration and bedtime dosing.

Conclusion:

Aggression and irritability are frequent AEs for Perampanel. Perampanel and Levetiracetam interactions were 
temporary conditions. Adverse events management allowed to achieve seizure freedom in patients with refractory 
epilepsies.

757 
Spectrum EEG analysis signal to evaluate the sleep quality in pediatric patients with sleep 
disturbance and drug resistant focal epilepsy treated with adjunctive perampanel

A Russo1, T Messana1, A Boni1, V Gentile1, V Marchiani1, DM Cordelli1
1IRCCS, Istitute of Neurological Sciences of Bologna, Bologna, Italy

Purpose: Insomnia is associated with increased high EEG frequencies during NREM sleep as a sign of disruption 
of cortical networks involved in information processing (i.e., cognitive arousal). Our aim is to evaluate thesleepquality 
with the spectrum EEG analysis signal in pediatric patients with sleep disturbance and drug resistant focal epilepsy 
receiving adjunctive perampanel therapy. 
Method: We retrospectively analyzed 5 patients aged <12 with sleep disturbance (difficulty in falling asleep and 
frequent nighttime awakenings) and drug resistant focal epilepsy who received adjunctiveperampanel(dosage range: 
2-6mg).Sleepquality and daytime sleepiness were assessed with the sleep diary daytime sleepiness sleep quality was 
also analyzed with the spectrum analysis of the EEG signal: All data was analyzed at baseline (before Perampanel 
intake) and after 6 months. Patients with modifications in their baseline AEDs orsleepmedications were excluded. 
Results: PER as adjunctive antiepileptic therapy induced a reduction of partial seizures frequency from 50% to 75% 
in 3 (60%) patients and seizure freedom in 2 (40%). No adverse events were reported. All patients (100%) reported 
sleep improvement with a reduction of the daytime sleepiness on the sleep diary and all subjects (100%) showed 
a spectrum EEG analysis signal with a decrement of high frequencies during NREM sleep after 3 months of the 
perampanel intake, with maintenance of the results at 6 months. 
Conclusion: Adjunctiveperampanel treatment in pediatric patients with drug resistant epilepsy improved the sleep and 
reduced the daytime sleepiness after 3 months of the therapy, with maintenance of the results at 6 months. On the 
basis of our results, Perampanel may be a suitable AED in patients with sleep disturbance, in addiction to refractory 
focal seizures. 
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Inadequate pregabalin dosage is insufficient for optimal control of epilepsy with focal 
seizures and concomitant generalized anxiety disorder

J Jędrzejczak1, E Krzystanek2, J Paprocka3, J Chudek4, A Almgren-Rachtan5

1Centre of Postgraduate Medical Education, Department of Neurology and Epileptology, Warsaw, Poland, 2Medical 
University of Silesia, Neurology Department, Katowice, Poland, 3Medical University of Silesia, Pediatric Neurology 
Department, Katowice, Poland, 4Medical University of Silesia, Centre of Postgraduate Medical Education, Warsaw, 
Katowice, Poland, 5Europharma Rachtan Co. Ltd, Department of Pharmacovigilance, Katowice, Poland

Introduction: The effectiveness of treatment depends on the adequate dosage of medications. In clinical practice, 
drugs are often used at too low doses, which results in not achieving optimal levels of clinical improvement. 
Aim: The aim of the study was to evaluate the effects of increasing the dose of previously taken pregabalin in a group 
of patients with epilepsy and generalized anxiety disorder (GAD). 
Method: The study involved 993 patients (48 ± 15 years old, 482 women and 451 men). Patients were treated 
adequately for epilepsy with focal seizures and at the same time treated with pregabalin for concomitant GAD. On 
initial visit, the mean dose of pregabalin was 159 ± 82 mg / day. During the study period (nine months) the dose of 
pregabalin was increased every 3 months to mean327 ± 163 mg / day. ICD-10 criteria for diagnosis of GAD were 
confirmed. The severity of anxiety was assessed with GAD-7 Scale. The neuroimaging result and the last EEG were 
also assessed. The number of epileptic seizures was monitored before and after increasing the pregabalin dose. 
Results: At 9 months reduction in seizure frequency was found. Based on the intention-to-treat analysis, 30.5% (N = 
285) of the subjects obtained seizure resolution, and 58.1% (N = 542) of the subjects reduced their seizure frequency 
by at least 50%. At the beginning of the study, despite pregabalin administration, 60.7% of patients was above the 
diagnostic threshold for GAD diagnosis, after treatment 1.1% in the group of patients with simple partial seizures(63.4 
to 0.7% with complex partial seizures and 65.1 to 1 , 1% with secondary generalized seizures respectively). 
Conclusions: Almost 90% of patients with focal epilepsy with concomitant anxiety disorder benefit with adequate 
dosage of pregabalin 

819 
The long-term effects of Fenfluramine on European patients with Dravet syndrome and 
their families: a qualitative analysis

A Lothe1, MP Jensen2, R Salem2, AR Gammaitoni3, D Wilkie2, D Amtmann2

1Zogenix International Limited, Now a Part of UCB, Medical Affairs, Maidenhead, United Kingdom, 2University of 
Washington, Department of Rehabilitation Medicine, Seattle, United States, 3Zogenix Inc., Now a Part of UCB, Medical 
Affairs, Emeryville, United States

Purpose: Clinical trial data indicate that fenfluramine (FFA) provides meaningful reductions in seizure frequency and 
improvements in executive function for individuals with Dravet syndrome (DS). This study sought to assess how FFA 
treatment affects quality of life of individuals with DS and their families. 
Method: Study participants were European parents caring for a child with DS. Caregivers participated in one-on-one 
semi-structured interviews and asked (on a 7-point Likert scale) whether they noticed changes in a number of their 
child‘s seizure- and non-seizure-related quality of life domains after starting FFA treatment; they were also asked 
about benefits of FFA treatment to their own lives and for the family unit. 
Results: The study was concluded in March 2022, with 25 parent caregivers participating. Average participant age 
was 47.1yrs, and 16 (64%) of the participants were women. Average age and number of months on FFA of the 
participants‘ children with DS was 11.7yrs (range, 3.0-23.6yrs) and 22.4 months (range, 4.7-55.7), respectively. 
Caregivers reported improvements in both seizure-related (i.e., reductions in seizure activity, triggers and post-ictal 
recovery times, and improved post-seizure function) and non−seizure-related (i.e., cognition, focus, alertness, speech, 
academic performance, behavior, sleep, motor function) quality of life domains after FFA treatment. Caregivers also 
reported that they had better mood and more time for things they enjoyed, felt less overwhelmed, had better sleep 
quality, and less personal and family stress. Most (96%) caregivers said they would “very” or “quite likely” recommend 
FFA to others with DS. 
Conclusion: Parents with a child with DS reported many seizure- and non-seizure-related FFA treatment benefits 
for their child, themselves, and their family. Many reported feeling hope for the first time since the child was born or 
diagnosed with DS. 
Funding: Research reported here was supported by a contract awarded to the University of Washington by Zogenix, 
Inc. 
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In vitro mRNA expression signature of epileptogenic chemoconvulsants

N Kajevu1, A Lipponen1, N Puhakka1, R Ciszek1, T Natunen2, M Hiltunen2, A Pitkänen1

1University of Eastern Finland, AIV Institute for Molecular Sciences, Kuopio, Finland, 2University of Eastern Finland, 
Institute of Biomedicine, Kuopio, Finland

Various chemoconvulsants with different mechanisms of action induce epileptogenesis in vivo in rodents and primates. 
However, the downstream molecular pathways activated by convulsant exposure, leading to secondary epileptogenic 
pathologies are almost unknown. Our objective was to assess (a) the scope of molecular pathways regulated by 
different convulsants, (b) similarity in gene regulation between the convulsants and (c) the function and possible 
contribution of regulated genes to epileptogenic secondary pathologies. Eleven convulsant drugs (4-aminopyridine, 
amoxapine, bicuculline, chlorpromazine, donepezil, kainic acid, pentylenetetrazol, picrotoxin, pilocarpine, SNC80 
and strychinine) were investigated. After determining the highest tolerated dose, rat cortical primary cell cultures 
were exposed to convulsants for 24 h. On the 16th day in vitro, total RNA was extracted for poly-A enriched RNA 
sequencing to determine the drug-induced expression signature through analysis of differentially expressed genes 
using Gene Set Enrichment Analysis and Reactome Pathway Analysis. Sixty-one relevant pathways (p<0.05) were 
enriched by the chemoconvulsants. Of these, 37 were enriched by at least two drugs. Five drugs enriched most of the 
overlapping pathways, 4-aminopyridine (11 pathways), amoxapine (17), bicuculline (14), pentylenetetrazol (10) and 
SNC80 (10). Interestingly, donepezil did not enrich any pathways. The pathways presenting the greatest overlap were 
those responsible for transcription (5 compounds), regulation of insulin growth factor (5), post-translational protein 
phosphorylation (5), dissolution of fibrin clot (6), cell transport and signaling (9) and extracellular matrix organisation 
and degradation (8). After in vivo chemoconvulsant exposure, convulsant -induced gene regulation occurs in parallel 
with that induced by seizure activity. These data suggest that in animal models of chemoconvulsant –induced 
epileptogenesis, modulation of both the drug-induced and seizure-induced gene expression is needed to mitigate the 
development of epileptogenic brain pathologies and reduce the risk of epileptogenesis. 
Acknowledgements: This project is co-funded by the European Union H2020 IMI2-2017-13-10 (NeuroDeRisk) and 
Academy of Finland 
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24 
COVID-19 as a neurological disease in a Latin American hospital

LA Dulcey Sarmiento1, JF Castillo Blanco2, JS Theran Leon3, R Caltagirone Miceli1, JA Pineda Parada1, A Quintero 
Romero4, DM Villamizar Olarte5

1Los Andes University, Medicine, Bucaramanga, Colombia, 2Santander University, Medicine, Bucaramanga, Colombia, 
3Bucaramanga University, Medicine, Bucaramanga, Colombia, 4Metropolitan University, Medicine, Bucaramanga, 
Colombia, 5Industrial University of Santander, Medicine, Bucaramanga, Colombia

Purpose: The COVID 19 Pandemic has generated a great burden on society and health systems, within its 
conglomerate of clinical manifestations, neurological manifestations are one of the least mentioned in this regard, 
but these represent a large component of associated disability. The objective was to describe the neurological 
manifestations of patients admitted to a level III health institution during a period of 6 months.  
Methods: Descriptive observational study of a cohort of 658 patients with a diagnosis of COVID 19 admitted to 
hospital areas during the period from January to June 2021.  
Results: Based on previous studies, neurological manifestations were classified into three categories: manifestations 
of the central nervous system (CNS) (dizziness, headache, impaired consciousness, acute cerebrovascular disease, 
ataxia, and seizures), manifestations of the peripheral nervous system (PNS) (taste disturbance, smell disturbance, 
visual impairment, and neuropathic pain), and muscle manifestations (myositis and rhabdomyolysis). They were 
divided into 3 age groups under 40 years old, between 40 and 60 years old and those over 60 years old, the largest 
group of patients was made up of the male gender 74% of the total sample, also the group older than 60 years was 
the more affected by these clinical manifestations. Neurological manifestations were present in 84% of the study 
members, being those of the peripheral nervous system area more frequent, showing up in 72% of the total members 
of the study.  
Conclusion: Neurological manifestations have been rejected in COVID 19 patients, being these of the most disabling 
and limiting in terms of function indexes, the long-term consequences of these affectations are unknown for the 
moment, we recommend that the group carry out a follow-up long-term of these patients and thus evaluate the 
consequences of these alterations. 
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Sudden death in epilepsy, a cohort study of 10 years of follow-up in an institution in Latin 
America

LA Dulcey Sarmiento1, JS Theran Leon2, R Caltagirone Miceli1, HA Moreno Parra1, CE Cazorla Hernandez1, JE Castro 
Gutierrez1, DM Villamizar Olarte3

1Los Andes University, Medicine, Bucaramanga, Colombia, 2Bucaramanga University, Medicine, Bucaramanga, 
Colombia, 3Industrial University of Santander, Medicine, Bucaramanga, Colombia

Purpose: Sudden death in epilepsy (SUDEP) is the most common cause of death attributable to the disease itself. 
Almost all the information on this entity comes from studies carried out in central / northern Europe and the United 
States, with few reports from Latin America. We present the SUDEP casuistry of the Neurology Medical Unit of our 
hospital.  
Methods: We studied a historical hospital cohort, without selection of patients for their severity, with 2401 patients, 
aged ≥18 years, between January 2010 and December 2020. The causes of death were established through death 
certificates, forensic autopsies, reports of mortality in hospitals, treating physicians and witnesses to deaths. We 
calculate the incidence and proportional mortality.  
Results: We identified 8 definitive SUDEP cases (2 SUDEP-plus), one probable and one possible. Considering only 
the cases with autopsy, the incidence is 0.48 / 1,000 person-years. Of the deceased, 5 are male and 3 female. The 
mean age is 45.1 years. The main risk factors were therapeutic non-compliance, alcohol consumption and underlying 
psychiatric illness. The etiology of epilepsy was remote symptomatic or cryptogenic. It is noteworthy that none of the 
deceased was in remission according to the electroencephalographic records and controls in the medical history.  
Conclusions: We consider that the incidence and proportional mortality of SUDEP in our study are similar to those 
found in population-based studies. The risk factors for SUDEP found in our patients are consistent with those 
recognized in the literature. 

54 
Prevalence of rare and complex epilepsies among adult patients at the Kork Epilepsy 
Center

B Steinhoff1,2, T Intravooth1

1Kork Epilepsy Center, Kehl-Kork, Germany, 2University of Freiburg, Medical Faculty, Freiburg, Germany

Purpose: The European Reference Network for rare and complex epilepsies EpiCARE reflects the European effort to 
ameliorate the access to specialized centers and to support clinical studies in order to finally improve the clinical care. 
Although many patients with rare and complex epilepsy syndromes were always treated at classical epilepsy centers 
like ours many of these centers including ours are not represented by EpiCARE. We investigated how many of our 
patients suffer from rare and complex epilepsies according to the Orphanet® register. 
Method: In this non-interventional observational study all adult in- and out-patients of the Kork Epilepsy Center were 
assessed during a randomly assigned week (week 40) in 2020. We investigated whether the underlying epilepsy 
syndrome was listed in the Orphanet® register of rare and complex epilepsies. Children and adolescents as well as 
long-term residents were not included. 
Results: In total, 272 patients were collected (mean age 39,3 years, range 18 – 90 years). 128 (47%) fulfilled the 
Orphanet® criteria for rare and complex epilepsies. Almost all patients showed co-morbidities such as infantile cerebral 
paresis, hemiparesis, ataxia, intellectual impairment or behavioral disorders. The leading epilepsy syndromes were 
mesial temporal lobe epilepsy with hippocampal sclerosis (16% of all rare and complex diseases), Dravet syndrome 
and tuberous sclerosis complex (5% each). 
Conclusion: Almost 50% of all patients admitted during one week at the Kork Epilepsy Center presented with rare 
and complex epilepsy syndromes EpiCARE intends to cover. 
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Long-term prognosis of idiopathic generalized epilepsies (IGE): treatment withdrawal and 
predictors of seizure control

MM Rosselló Vadell1, AB Martínez García1, MI Barceló Artigues1, AJ Moreno Rojas1

1Hospital Universitari Son Espases, Neurology Department, Palma de Mallorca, Spain

Purpose: Idiopathic generalized epilepsies (IGE) are an electroclinical syndrome that include four syndromes 
according to the latest ILAE 2017 classification. The long-term prognosis of these syndromes and the predictors of 
seizure control are uncertain due to the scarcity and heterogeneity of the studies. The objective of this study is to 
analyze the long-term prognosis of these syndromes and describe the predictors of seizure control. 
Method: Observational and retrospective study of a cohort of patients diagnosed with IGE between 2008-2020 in 
a tertiary center. Demographic variables, pharmacological treatment, freedom from seizures and recurrence after 
withdrawal of treatment were collected. 
Results: 101 patients were studied, the majority women (56.4%); with a median evolution of epilepsy of 17 years 
(interquartile range: 7 – 31). The most frequent syndrome was JME (46.5%). 72,3% were on seizure remission at 1 
year; 38.6% at 5 years and 53,3% at 5 years for generalized tonic-clonic seizures (GTCS); but we did not observe 
significant differences between the different syndromes (p = 0.982). The factors that was significantly associated 
with no remission of seizures at 5 years was GTCS (OR 4,8; CI 1,2 – 19,1) and polytherapy (OR 8,6; CI 1,9-
39,4). Treatment withdrawal was attempted in 27.7%, with a recurrence rate of 71.4%. We did not observe differences 
in the relapse of seizures between the different syndromes. 
Conclusion: JME was the most frequent subtype. We did not observe significant differences in the rates of remission 
at 1 year and at 5 years. The factors that was associated of seizure persistence was GTCS and polytherapy. The 
majority of patients with treatment withdrawal relapsed. 

140 
Late-onset epilepsy and risk of premature death: the complex role of comorbidities

C Josephson1, A Gonzalez-Izquierdo2, J Engbers3, S Denaxas2, G Delgado-Garcia1, T Sajobi1, M Wang1, M Keezer4, S 
Wiebe1

1University of Calgary, Calgary, Canada, 2University College London, London, United Kingdom, 3Desid Labs Inc., 
Calgary, Canada, 4Universite de Montreal, Montreal, Canada

Purpose: To identify unique phenotypes and associated risks of death by applying precision medicine machine 
learning algorithms to a population-based sample of late-onset epilepsy (LOE; aged ≥65 at time of epilepsy diagnosis). 
Method: Retrospective cohort study (1998-2019) using linked electronic health, pharmacy, and UK Office of National 
Statistics data. We applied hierarchical agglomerative clustering to incident cases LOE patients using baseline 
sociodemographic and clinical features. We used an accelerated time failure model to compare hazards of death 
and tabulated causes stratified by cluster assignment as the exposure. The primary outcomes were cluster-defining 
characteristics and the hazard of all-cause death stratified by assigned cluster. 
Results: From a population-based sample of incident LOE (n=1048) and 10:1 (n=10,259) matched controls, we 
identified four unique LOE clusters primarily defined by 1) cardiovascular disease (CVD) and chronic kidney injury 
(CKI), 2) brain tumors and alcohol misuse, 3) female gender and psychiatric disease, and 4) stroke and dementia. 
There was high cluster validity, with a multi-class F1 score following stratified 5-fold cross validation of 0.82 (95%CI 
0.76-0.88). Epilepsy appeared mild across clusters, with relative defined daily antiseizure medication doses of 0.5 
(IQR 0.5-1.0). Despite this, three of four clusters (CVD/CKI, brain tumors/alcohol misuse, and stroke/dementia) were 
associated with elevated hazards of death compared to matched controls (hazard ratios [HR] 1.48 to 2.03), while 
the fourth (psychiatric) trended towards significance (HR 1.51; 95%CI 0.97-2.32; p=0.06). Causes of death were 
commonly defined by CVD and cancer, with few attributed to epilepsy/seizures as either primary or secondary causes. 
Conclusion: Unique clusters of people with LOE exist. Despite discrepant comorbid profiles, all have comparably 
elevated hazards of death compared to controls. LOE appears to exist as a biomarker for severe comorbidities and 
occult disease, indicating the need for expedient management of concomitant conditions to reduce risk of premature 
death. 
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Methods and circumstances of suicide in epilepsy: a population-based study in Sweden

S Melin1, K Wirdefeldt1, O Sveinsson1, T Andersson2, S Carlsson3, T Tomson1

1Karolinska Institute, Department of Clinical Neuroscience, Stockholm, Sweden, 2Karolinska Institute, Department of 
Clinical Neuroscience and Institute of Environmental Medicine, Stockholm, Sweden, 3Karolinska Institute, Institute of 
Environmental Medicine, Stockholm, Sweden

Purpose: In Sweden suicide is 3-4 times more common among people with epilepsy compared to the general 
population. As part of an epidemiological study of suicide in epilepsy, we here analyze circumstances and methods of 
suicide. 
Method: We created a study population including all people living in Sweden in 2006, who were recorded with a 
diagnosis of epilepsy (ICD G40) in the Swedish Patient Register between 1998 and 2005 (n= 60 952). By linkage to 
the Cause of Death Register, 226 cases of suicide were identified in the study population, occurring between 2006 
and 2011. For these cases, we reviewed all autopsy protocols to validate the cause of death and to collect information 
on the methods and circumstances surrounding death. We are now reviewing medical records to validate the epilepsy 
diagnosis.  
Results: Hitherto, we have reviewed medical records for 133 suicide cases. Most suicides (47%) occurred between 
ages 45-64 years, while only 18% of suicide cases occurred among people aged ≥65 or older. In the general Swedish 
population, people aged 65 and older account for 25% of suicides. Poisoning was the most common method (45%) 
in epilepsy, followed by hanging (21 %). In the general population hanging is the most common method (36 %). Most 
suicides in epilepsy occurred in July and more than half of the suicides occurred at home.  
Conclusion: Our preliminary results indicate that the circumstances of suicide in people with epilepsy differ somewhat 
from suicide in the general population. In people with epilepsy, the risk for suicide appears to be greatest in young 
middle age and decrease with age, in contrast to suicide in the general population, where the risk increases with age. 
Poisoning was the most common method while more violent methods were less common. 
Funding: Margarethahemmet association (operated entirely non-profit). 

288 
A case-control study developing the Scottish Epilepsy Deaths Study Score (SEDS Score) 
as a risk prediction model for epilepsy-related deaths

GK Mbizvo1, C Schnier2, CR Simpson3, RF Chin1, SE Duncan1

1University of Edinburgh, Muir Maxwell Epilepsy Centre, Centre for Clinical Brain Sciences, Edinburgh, United 
Kingdom, 2University of Edinburgh, Usher Institute, Edinburgh, United Kingdom, 3University of Wellington, School of 
Health, Wellington Faculty of Health, Wellington, New Zealand

Purpose: To develop a risk prediction model identifying those at high risk of epilepsy-related death. 
Methods: In this age- and sex-matched case-control study comparing adults (aged ≥16 years) who had epilepsy-
related death between 2009-2016 to living adults with epilepsy in Scotland, cases were captured from 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 used to capture 
clinical data. Univariable and multivariable conditional logistic regression was used to develop a risk prediction model 
consisting of four variables chosen a priori. A sum of the factors present was taken to create a risk index – the Scottish 
Epilepsy-related Deaths Study Score (SEDS Score). Odds ratios (OR) with 95% CIs were estimated. 
Results: 224 deceased cases (114 male) were compared to 224 living controls (114 male) – mean age 48 years. In 
univariable analysis, variables predicting epilepsy-related death were recent epilepsy-related emergency department 
or hospital admission (OR 5.1, CI 3.2–8.3), living in the two most deprived Scottish areas (OR 2.5, CI 1.6–4.0), 
developmental epilepsy (OR 3.1, CI 1.7–5.7), alcohol abuse (OR 4.4, CI 2.2–9.2), absent recent neurology review (OR 
3.8, CI 2.4–6.1), generalised epilepsy (OR 1.9, CI 1.2–3.0), and mental health problems (OR 1.6, CI 1.0–2.6). The 
SEDS Score model variables consisted of the first three listed above, alongside the number of comorbidities (adjusting 
variable). Compared to having a SEDS Score of Zero, those with a SEDS Score of One, Two, and Three, had 3.6x (CI 
1.9–6.8), 17.2x (CI 7.4–39.6), and 19.8x (CI 5.1–76.6) increased odds of death, respectively. 
Conclusion: The SEDS Score may be a helpful tool for identifying adults at high risk of epilepsy-related death and 
requires external validation. 
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Drug-resistant epilepsy in Casablanca-Settat region, Morocco: a cross-sectional study

EB Hajji1, S Hassoune1, B Traore1, S Bellakhdar1,2, MA Rafai1,2, A Lakhdar1,2

1Faculty of Medicine and Pharmacy, Hassan II University, Casablanca, Morocco, 2IBN ROCHD University Hospital, 
Casablanca, Morocco

Purpose: This study aims to determine the estimated prevalence of drug-resistant epilepsy (DRE) and its related 
factors, among patients with epilepsy (PWE) in Morocco. 
Method: We conducted a cross-sectional study from June to December, 2021 in patients with clinical diagnosis of 
epilepsy, according to the ILAE definition and with an antiepileptic treatment-duration >12 months, in the Neurology, 
Neurosurgery and Pediatrics departments, of different sampled hospitals for the Casablanca-Settat region. 
Sociodemographic and clinical data were collected using a questionnaire during the consultations. Separate and/
or combined multi-therapy, a seizure freedom-duration <12 months, patient compliance and adequate posology 
were the determining factors for classifying DRE. Data were analysed using SPSS software, version 21.0. Statistical 
significance was set at p <0.05 and logistic regression was performed to determine the associated factors. 
Results: In our sample of 174 PWE, main age is 34.57±18.54. The majority had a low-income status (82.2%) and 
lives in urban areas (74.7%). Illiteracy was in 47.1%. The estimated prevalence of DRE was 27.0%, with pseudo-DRE 
at 16.1% of which 8.6% were due to poor compliance and 7.5% to inadequate posology. Our analysis shows that early 
age of the inaugural seizure (p=0.010; OR=0.965), non-medical practices before treatment (p=0.008; OR=2.632), 
history of febrile seizures (p=0.041; OR=4.571), presence of anxiety-depressive syndrome (p=0.034; OR=1.070), focal 
to bilateral tonic-clonic seizures (p=0.027; OR=2.262), preictal auras occurrence (p=0.019; OR=2.256), high seizure 
frequency (yearly seizures) (p=0.000; OR=24.000), abnormal MRI (p=0.011; OR=4.952) and antiepileptic treatment-
duration (p=0.029; OR=1.030) are the main significant predictive factors for DRE. 
Conclusion: We report that DRE has a non-negligible proportion in our region. Associated factors found can mainly 
lead to drug-resistance. Adequate antiepileptic prescription and monitoring of good compliance are necessary to avoid 
misdiagnosis due to pseudo-DRE. Regarding the importance of drug-resistance prevalence, epilepsy surgery may 
contribute to improve the prognosis of these patients. 

503 
Epilepsy mortality in Wales during COVID-19

H Daniels1, AS Lacey1, D Mikadze1,1, A Akbari1, B Fonferko-Shadrach1, J Hollinghurst1, RA Lyons1, IM Sawhney1,2, MI 
Rees1,3, HR Powell1,4, MP Kerr5, WO Pickrell1,4

1Swansea University, Swansea University Medical School, Swansea, United Kingdom, 2Swansea Bay University 
Health Board, Swansea, United Kingdom, 3University of Sydney, Faculty of Medicine and Health, Sydney, Australia, 
4Swansea Bay University Health Board, Neurology, Swansea, United Kingdom, 5Cardiff University, Institute of 
Psychological Medicine and Clinical Neurosciences, Cardiff, United Kingdom

Purpose: The COVID-19 pandemic has increased mortality worldwide and those with chronic conditions may have 
been disproportionally affected. However, it is unknown whether the pandemic has changed mortality rates for people 
with epilepsy. We aimed to compare mortality rates in people with epilepsy in Wales during the pandemic with pre-
pandemic rates. 
Method: We performed a retrospective study using individual-level linked population-scale anonymised electronic 
health records. We identified deaths in people with epilepsy (DPWE), i.e. those with a diagnosis of epilepsy, and 
deaths associated with epilepsy (DAE), where epilepsy was recorded as a cause of death on death certificates. We 
compared death rates in 2020 with average rates in 2015–2019 using Poisson models to calculate death rate ratios. 
Results: There were 188 DAE and 628 DPWE in Wales in 2020 (death rates: 7.7/100,000/year and 25.7/100,000/
year). The average rates for DAE and DPWE from 2015 to 2019 were 5.8/100,000/year and 23.8/100,000/year, 
respectively. Death rate ratios (2020 compared to 2015–2019) for DAE were 1.34 (95%CI 1.14–1.57, p<0.001) and for 
DPWE were 1.08 (0.99–1.17, p=0.09). The death rate ratios for non-COVID deaths (deaths without COVID mentioned 
on death certificates) for DAE were 1.17 (0.99–1.39, p=0.06) and for DPWE were 0.96 (0.87–1.05, p=0.37). 
Conclusions: The significant increase in DAE in Wales during 2020 could be explained by the direct effect of 
COVID-19 infection. Non-COVID-19 deaths have not increased significantly but further work is needed to assess the 
longer-term impact. 
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621 
Incidence of febrile seizures post-covid vaccination in children

S Ortiz De la Rosa1, JL Ramón1

1Instituto Roosevelt, Paediatric Neurology - Epilepsy comprenhensive center, Bogotá, Colombia

Purpose: There is a rising concern among patients with epilepsy and their caregivers about the incidence of 
breakthrough seizures after COVID-19 vaccination, until now, there is insufficient data in a paediatric population 
Describe the incidence of seizures in paediatric patients with epilepsy after COVID-19 vaccination. 
Method: Follow-up a cohort of paediatric patients with epilepsy during and after COVID 19 Vaccination and describe if 
there is a higher incidence of seizures (febrile or not) with COVID Vaccine 
Results: 94 paediatric patients, 41 girls and 53 boys were followed between 1 to 5 months after receiving or declining 
COVID vaccination. 24 patients were refractory, and 70 were seizure-free. 4 patients had a history of febrile seizures. 
42 patients refused COVID vaccination due to various causes (most cases related to fear of having seizures related to 
vaccination) 
Fever incidence in our cohort was 4, all of them after second dose 
Patients with controlled epilepsy had Childhood absence epilepsy (1) Panayiotopulos syndrome (1) Jeavons 
syndrome (1) Dravet syndrome (1), CDH2 (1), Tuberous sclerosis complex (1) Prader Willi syndrome (1) Bainbridge-
Ropers syndrome (1) Juvenile myoclonic epilepsy (2) Genetic generalized epilepsies (10). The rest of the patients had 
focal epilepsies. 
The vaccines used in our study were Moderna 4, Pfizer 19 and Sinovac 27. 
Only one patient developed a status epilepticus, she has a Malformation of cortical development (MCD), cognitive 
impaired and PNES. Is not clear whether this status was, in fact, epileptic in nature or was a pseudo status epilepticus, 
as previously recorded in this patient 
Conclusion: There is no evidence of breakthrough seizures related to COVID vaccination in the paediatric population 
with epilepsy, not even in those with a previous history of febrile seizures. 

657 
Needs assessment study to improve care outcomes among neurological-neurosurgical 
patient population in Western Kenya

J Said1, J Von Gaudecker2, C Oduor1

1Moi Univeristy College of Health Sciences, Department of Medicine, Eldoret, Kenya, 2Indiana Univeristy, School of 
Nursing, Indianapolis, United States

Purpose: Hospital-based studies can help improve patient care outcomes. In Kenya, there is a dearth of such studies 
among neurological-neurosurgical patient populations. The purpose of the study was to: 1) evaluate the prevalence 
and demographics of neurological-neurosurgical patients seeking care at Moi Teaching and Referral Hospital (MTRH), 
and 2) describe the neurology training of Health Care Professionals (HCPs) at MTRH. 
Method: A 3-month period prevalence study was conducted at the MTRH inpatient and outpatient settings. Patients 
were screened daily through daily inquiries, review of admission/medical records and followed up with a patient 
survey. HCPs were surveyed face to face. 
Results: Neurology-neurosurgery patients constituted 6.7% of total inpatients and 0.22% of total outpatients at 
MTRH during the study period. A total of N=1318(adults n=833, 75% inpatients; pediatrics: n=485; 30.3% inpatients) 
neurology/ neurosurgery patients sought care. Among the adults, 26.2% were >60 years of age; male: female 
ratio was 1.56/1; inpatients travelled farther than outpatients (p≤0.0001) with significant coming from rural areas 
(77.1%;p=0.04). Among the pediatric population, overall, 46.8% were < 5 years of age; most inpatients (31.3%) were 
in the 2-5 years age group, and outpatients (46.4%) in the 5-14 years age group. Most inpatients were from rural 
areas (43.2%;p<0.0001) and outpatients from peri-urban areas (56.8%;p<0.0001). Most adult outpatients (35.1%) 
and overall, most children (71.1%) had a diagnosis of epilepsy. Other major adult diagnoses were ischemic and 
hemorrhagic stroke (22.7%), traumatic brain injury (17.4%). Other major pediatric diagnoses were meningitis (19%), 
hydrocephalus (16.3%).Of the 266 HCPs who participated in the survey (nurses: 81.6%, physician:10.9%, clinical 
officers: 7.5%), most (89.5%) reported not receiving any formal neurology training. 
Conclusion: Epilepsy was the most common neurological disease. Many other diagnoses reported have the potential 
to contribute to seizures/ epilepsy. Neurology training/education for HCPs was an important gap identified. 
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709 
Epilepsy monitoring in children in a mixed unit forthe last 8 years: characteristics and 
results

A Diaz-Gomez1, G Aznar-Laín1, A Príncipe2, M Ley-Nácher2, S González-Ortiz3, I Flores-Muxí2, R Rocamora-Zúñiga2

1Hospital del Mar, Pediatric Neurology, Barcelona, Spain, 2Hospital del Mar, Neurology, Barcelona, Spain, 3Hospital del 
Mar, Radiology, Barcelona, Spain

Purpose: To analyze the characteristics of the pediatric population monitored in the last 8 years in a mixed epilepsy 
monitoring unit (adults and children) and the results obtained. 
Method: By reviewing medical records we have collected sex and age, type and etiology of epilepsy, if it can be 
framed in any epileptic syndrome, family and personal history, treatments tested, complementary examinations 
performed (neuroimaging, genetic and metabolic tests), and attitude after monitoring. 
Results: We performed 66 monitoring in 58 patients. 
The age range is from 2 months to 17 years. 
19 of our patients are female and 39 male. 
21 of our patients had a family history of epilepsy and 47 neurological comorbidity. 
26 of the epilepsies are genetic, 19 structural, 5 genetic/structural, 1 metabolic/structural and 9 of unknown etiology. 
47 are focal and 9 are generalized. 
15 of the patients can be framed in a specific epileptic syndrome. 
The number of antiepileptic drugs tested ranges from 0 to 11. 
Neuroimaging abnormality is found in 28 patients, abnormal genetic tests in 13 and altered metabolic tests in 1. 
The purposes for monitoring are diagnostic in 32 patients, to establish differential diagnosis in 8, for follow-up in 4 and 
to made pre-surgical study in 14. 
Subsequent surgery is performed only in two patients and palliative in 1, but changes in therapeutic plan are made in 
39 patients. 
Conclusion: Our sample is heterogeneous. 
Epilepsy monitoring in children in our unit is useful in 37 of 49 patients. 

805 
Estimation of the percentage of the need for antiseizure medications in Ukraine in the 
conditions of the beginning of the war

A Dubenko1,2, V Kharytonov3, R Broz4, O Tychkivska5,6, M Naboka1, Y Martynenko7

1Institute of Neurology, Psychiatry and Narcology of NAMS of Ukraine, Department of Child Neurology and 
Paroxysmal States, Kharkiv, Ukraine, 2MC „Neuron“, Kharkiv, Ukraine, 3Pediatric Department of Kyiv Psychiatric 
Hospital #1 named IP Pavlov, Kyiv, Ukraine, 4Lviv Regional Clinical Psychoneurogical Dispensary, Lviv, Ukraine, 
5Danylo Halytskyy Lviv National Medical University, Lviv, Ukraine, 6First Lviv Territorial Medical Union: St. Nicholas 
Lviv City Children‘s Hospital, Lviv, Ukraine, 7Lviv State Regional Clinical Perinatal Center, Lviv, Ukraine

Purpose: On February 24, 2022, the troops of the Russian Federation started a full-scale war in Ukraine. As a result, 
the provision of patients with antiseizure medication (ASM) has deteriorated significantly and in some regions, where 
hostilities are most active and which have suffered significantly, has almost stopped. This caused an extremely large 
deficit in all regions of Ukraine for all ASM. 
To determine the amount of care needed for patients with epilepsy, it was necessary to quickly assess the proportion 
of each ASM among all ones. 
Method: A survey was conducted over the phone among epileptologists (pediatric and adult) for 2 days with the 
maximum possible coverage of various regions of Ukraine. Phenobarbital was not analyzed due to the impossibility of 
importing large quantities to Ukraine. 
Results: The most commonly used antiepileptic drugs in adults in Ukraine are: Carbamazepine 30%, Valproate 20%, 
Lamotrigine 15%, Levetiracetam 30%, Topiramate 5%, Oxcarbazepine 5%, the share of other ASMs drugs was less 
than 1% and was not analyzed. 
For pediatric patients – such dates. Carbamazepine 15%, Valproate (all forms) 35%, Lamotrigine (all forms) 13%, 
Levetiracetam (all forms) 20%, Topiramate 7%, Vigabatrine 3%, Clonazepam 3%, Oxcarbazepine 2%, Clobazam 2%, 
the share of other ASMs drugs was less than 1% and was not analyzed. 
ASM for emergency care (adult and pediatric patients): Benzodiazepines (all drugs, all forms) 70%, Valproate 
injectable 25%, Levetiracetam injectable 3%, Phenytoin injectable 2%. 
Conclusion: This survey provided only preliminary and approximate data on the spectrum of ASM prescription in 
Ukraine, but comparing this analysis with the population of Ukraine and the average prevalence of epilepsy in Europe 
made it possible to quickly assess the need for ASM humanitarian help for Ukraine in the begging of the war with 
Russia even taking into account the inevitable migration processes. 
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37 
Delivery outcomes in women with new-onset epilepsy in pregnancy

S Malikova1

1Azerbaijan Medical University, Neurology, Baku, Azerbaijan

Purpose: Most seizures during pregnancy occur in women who already have epilepsy. Rarely, some women may 
have their first seizure during pregnancy. In this study, we prospectively investigated delivery outcomes in women with 
new-onset epilepsy during pregnancy. 
Method: 112 pregnant women with epilepsy were prospectively evaluated at the Education – Therapeutic Clinic of the 
Azerbaijan Medical University, in the neurological and maternity departments of the Clinical Medical Center in Baku 
over a six-year period. Women were regularly followed by a neurologist and obstetrician till the end of pregnancy. To 
determine the recurrence of seizures during the pregnancy and after delivery, the women were followed up at least 
once per three months for a one year period after delivery. Delivery outcomes were compared with those of 277 
healthy women in the control group (without epilepsy and without registering chronic diseases).  
Results: Of the 112 pregnant women with epilepsy, 12 (10.7%) had their first seizures during the pregnancy: 6 in the 
1st, 4 in the 2nd, 2 in the 3rd trimester. The average age at the first seizure was 22.2±4.5 years. The risks of cesarean 
section and perinatal hypoxia in women with new-onset epilepsy were not increased  compared to women with 
epilepsy before pregnancy (Odds ratio [OR]: 2.64; 95 % confidence interval (CI) 0.54-12.93 and OR 2.18; 95% CI 
0.61-7.76, respectively), but were increased in women with new-onset epilepsy compared with controls (Odds ratio 
[OR]: 13.57; 95%  2.86-64.31 and OR: 3.61; 95 % CI: 1.06-12.27, respectively). None of the women had seizures 
during labor. 
Conclusion: In our cohort, women with new-onset epilepsy may have an increased risk of delivery by cesarean 
section and perinatal hypoxia compared to pregnant controls. The risks were not increased compared to women with 
epilepsy before pregnancy but was increased compared with healthy controls. 

38 
Valproate treatment indication in women with epilepsy who became pregnant

A Rakitin1,2, K Kurvits3, O Laius3, M Uusküla3, S Haldre1,2

1Tartu University, Department of Neurology and Neurosurgery, Tartu, Estonia, 2Tartu University Hospital, Neurology 
Clinic, Tartu, Estonia, 3Estonian State Agency of Medicines, Tartu, Estonia

Purpose: Pre-pregnancy counselling and treatment optimization is essential for women with epilepsy (WWE) planning 
pregnancy. The aim of this study was to determine whether valproate (VPA) use during pregnancy in women with 
epilepsy and other conditions was justified, according to current knowledge. 
Method: Medical documentation of women using VPA during pregnancies between 1 January 2011 and 31 December 
2018 was received from Estonian Health and Welfare Information System Center. Information about diagnoses, 
treatment decisions, VPA use during preconception period and pregnancy, as well as records of pre-pregnancy 
counseling, histories of seizure frequency and changes in treatment regimens was analyzed. Factors taken to indicate, 
that use of VPA during pregnancy was not justified were: 1) focal epilepsy with no attempt to treat the patient with a 
more appropriate medication; 2)˃2-year seizure freedom prior to pregnancy; 3) diagnosis other than epilepsy. 
Results: We identified 203 pregnancies in 141 women who became pregnant while using VPA in Estonia during the 
study period. Most [n = 109 (77%)] of the women had epilepsy diagnoses; generalized epilepsy was most common 
[n = 66 (61%)], followed by focal [n =22 (20%)] and undetermined [n = 21 (19%)] epilepsy. 19% of the women were 
treated with VPA during pregnancy due to psychiatric disease. Pre-pregnancy counseling was documented for 
only 13% (n = 19) of women who subsequently became pregnant while using VPA. According to chosen criteria 
VPA treatment was justified in only 33 (23%) cases. In 12 (9%) cases, the available information was insufficient to 
determine whether this treatment was justified, and in 96 (68%) cases it would have been possible to try to avoid VPA 
use during conception and pregnancy. 
Conclusion: Awareness of the need for pre-pregnancy counseling and treatment optimization in WWE should be 
increased among medical specialists. 
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324 
Women with epilepsy have worse pregnancy, delivery and perinatal outcomes than women 
without epilepsy: a systematic review and meta-analysis

PP Mazzone1, KM Hogg2, CJ Weir3, J Stephen4, S Bhattacharya5, RFM Chin6

1University of Edinburgh, Muir Maxwell Epilepsy Centre, Centre for Clinical Brain Sciences, Edinburgh, United 
Kingdom, 2Royal College for Children and Young People, Edinburgh, United Kingdom, 3University of Edinburgh, 
Usher Institute, Muir Maxwell Epilepsy Centre, Edinburgh, United Kingdom, 4University of Edinburgh, Usher Institute, 
Edinburgh Clinical Trials Unit, Edinburgh, United Kingdom, 5University of Aberdeen, Institute of Applied Health 
Sciences, Aberdeen, United Kingdom, 6University of Edinburgh, Muir Maxwell Epilepsy Centre, Royal College for 
Children and Young People, Edinburgh, United Kingdom

Purpose: To investigate pregnancy, delivery and perinatal outcomes of women with epilepsy (WWE) compared to 
women without epilepsy (WWoE). 
Methods: MEDLINE, EMBASE, CINAHL, and PsycINFO searches using standardised systematic review 
methodology, with no language or date restrictions, identified observational studies comparing WWE and WWoE. 
Study quality and risk of bias were assessed using the Newcastle-Ottawa Scale. Unadjusted odds ratios (OR) or 
mean differences (MD) with 95% confidence intervals (CI) are reported for the 27 statistically significant outcomes 
from 36 investigated. The I2 statistic determined statistical heterogeneity and random (I² >50%) or fixed (I² <50%) 
effects models. 
Results: Of 7,757 articles identified, 74 were included for meta-analyses. WWE had increased odds of miscarriage 
[OR 1.78 (95%CI 1.16-2.75), I²=65%], preeclampsia [1.44 (1.30-1.60), I²=50%], antepartum haemorrhage [1.38 
(1.32-1.45), I²=0%], placental abruption [1.51 (1.20-1.90), I²=43%], gestational diabetes [1.21 (1.00-1.46), I²=57%], 
fetal distress [1.05 (1.03-1.08), I²=0%], bleeding during pregnancy [1.18 (1.05-1.34), I²=46%], and intrauterine growth 
restriction [1.79 (1.72-1.86), I²=81%]. WWE had increased odds of stillbirth [1.37 (1.27-1.47), I²=36%], induced labour 
[1.41 (1.25-1.60), I²=83%], premature rupture of membranes [1.19 (0.95-1.49), I²=80%], assisted (forceps/vacuum) 
delivery [1.13 (1.02-1.26), I²=75%], caesarean section [1.50 (1.39-1.62), I²=82%], preterm birth [1.32 (1.18-1.47), 
I²=52%], and any pregnancy loss [1.40 (1.30-1.50), I²=31%]. Neonates born to WWE had increased odds of small 
for gestational age [1.40 (1.25-1.57), I²=56%], birthweight<2500 grams [1.35 (1.18-1.54), I²=53%], 5-minute Apgar<8 
[1.28 (1.01-1.63), I²=60%], congenital anomalies [1.69 (1.45-1.98), I²=79%], neonatal intensive care unit admission 
[1.88 (1.45-2.42), I²=74%], neonatal/infant death [1.86 (1.55-2.55), I²=37%], reduced body length [MD=-0.31 (0.56, 
-0.06), I²=75%], birth weight [-67.89 (-85.29, -0.49), I²=39%], and 5-minute Apgar [-0.16 (-0.26, -0.05), I²=63%]. WWE 
had increased odds of maternal death during or shortly after pregnancy [11.24 (8.66-14.59) I²=41%]. 
Conclusions: WWE have significantly worse pregnancy, delivery and perinatal outcomes compared to WWoE. These 
require consideration during pregnancy counselling. 
Funding: Muir Maxwell Epilepsy Centre. 

405 
An audit on women with epilepsy and the national epilepsy in pregnancy guideline

K Flynn1, Z Mamaeva1, S Murphy2, CP Doherty2, J Hogan1

1The Coombe Women and Infants University Hospital, Obstetrics and Gynaecology, Dublin, Ireland, 2St. James‘s 
Hospital, Neurology, Dublin, Ireland

Epilepsy is the most common neurological disorder affecting pregnancy. In 2020, MBRRACE reported a significant 
increase in maternal mortality and SUDEP in WWE. One key recommendation was that pregnant WWE are ensured 
access to specialist epilepsy care. This audit aimed to assess adherence to National Guidelines for WWE attending 
general antenatal clinics prior to the introduction of a specialist antenatal clinic for WWE. 
The audit was carried out in a tertiary maternity hospital, Dublin, Ireland. Medical records between January-December 
2020 were analyzed and compared to the standard of care recommended in the National Guidelines for management 
of Epilepsy in Pregnancy (HSE/2014). Documentation of demographics, epilepsy type, antiepileptic drugs (AEDs), 
AED levels, interaction with epilepsy specialists and presence of care-plans was assessed. Mode of delivery, 
APGARs, fetal anomalies and breastfeeding information were also recorded. 
A total of 78 women had a history of seizures in their antenatal booking summary. 21 patients were excluded from the 
audit due to lack of information in the chart and no clear diagnosis of epilepsy. Of the 57 WWE included in the audit, 
45.6% and 42.1% were diagnosed with Convulsive Seizures or Non-Convulsive seizures respectively whether part of 
a partial or generalized onset disorder. 21% of patients had a documented seizure during their pregnancy. 
42.1% of patients had interactions with an epilepsy specialist during their pregnancy. Only 47.4% had documentation 
of taking the recommended 5mg Folic acid antenatally. 1.8% had prenatal AED levels documented and 21% had AED 
levels documented during the pregnancy. The majority had no labour or postnatal care plan devised. 
This audit showed shortcomings in recommended standards of care for WWE in pregnancy. A dedicated antenatal 
clinic for WWE, which aims to streamline communication between medical specialties, patients and care providers 
while improving outcomes for WWE is due to commence Q1 2022. 
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641 
Pregnant women with epilepsy: three decades of neurological experience

R Válóczy1, Z Mészáros2, L Horváth3, K Fekete2

1University of Debrecen, Faculty of Medicine, Doctoral School of Neuroscience, Debrecen, Hungary, 2University of 
Debrecen, Faculty of Medicine, Department of Neurology, Debrecen, Hungary, 3University of Debrecen, Faculty of 
Pharmacy, Department of Pharmaceutical Survillance and Economics, Debrecen, Hungary

Purpose: Pregnant women with epilepsy (PWWE) is a special group among patients living with epilepsy. Our aim was 
to study the characteristics, treatment and outcome of pregnancies among PWWE in the East-Hungarian region. 
Method: Retrospective analysis of PWWE in the Epilepsy Database (University of Debrecen, Department of 
Neurology, Outpatient Epilepsy Ward) between 1992 and 2020. Three groups (GI-GIII) were formed based on the time 
period of pregnancy between 1992-2001, 2002-2011 and 2012-2020, respectively. Introduction and widespread use of 
safer antiseizure drugs (ASD) during pregnancy served as milestones. 
Results:There were 51, 61 and 72 pregnancies in GI, GII and GIII, respectively Altogether, 22.5% of patients had 
a positive family history for epilepsy. For the outcome of pregnancies, the ‘riskiest’ type (generalized) was the most 
frequent (61%). Altogether, 12.8% ended in spontaneous abortion. Comparing the three groups, the probability of 
abortion was higher in the first two groups, OR:2.4 [1.4;3.4] p<0.0001. The majority of patients (85%) remained 
seizure free during pregnancy. Due to familial predisposition, major malformations were detected in two foetuses. The 
proportion of live births was significantly higher in 2012-2020 (p=0.008). ASD was withdrawn in 33% of patients in GI 
and GII during foetal organogenesis. Most patients were on monotherapy (67%) in all groups. Patients were prepared 
in time and medication was switched to the actual safest ASD if possible, so GI, GII and GIII dominantly received 
carbamazepine, carbamazepine and lamotrigine, levetiracetam and lamotrigine, respectively. Based on serum levels 
and EEG findings, doses were elevated in trimester 2, if necessary. Of those not having regular check-ups (15%), 12 
took valproate, starting from childhood. They presented in trimester 2 or 3. 
Conclusion: Since the introduction of newer type ASDs, the number of pregnancies and births has been increasing. 
Our data suggest that regular epileptological care for PWWE is highly important. 

652 
The rate of and factors associated with delivery by cesarean section among women with 
epilepsy: time trend in a single-centre cohort

B Majkowska-Zwolińska1, J Jędrzejczak2

1Foundation of Epileptology, Warsaw, Poland, 2Centre of Postgraduate Medical Education, Department of Neurology 
and Epileptology, Warsaw, Poland

Purpose: Caesarean section (CS) rate in women with epilepsy (WWE) in the literature is relatively high. The reason 
for this is unclear. Since there is a gap of knowledge on this issue in Poland, we aimed to determine the rate of CS 
among WWE in an epilepsy centre in Poland, assess factors increasing the likelihood of CS, and analyze indications 
for CS. 
Method: Clinical data were collected in a longitudinal prospective database of WWE in a single center in Poland 
between 2000-2019. To calculate CS rates as a comparator, we used the number of deliveries in Mazovian hospitals 
obtained from the National Health Fund. Correlations between year and the CS rate and indications and the year were 
investigated by a linear regression model. One-way mixed models were used to identify the factors influencing the 
likelihood of CS in WWE. 
Results: The analysis included 1021 deliveries in 864 pregnant WWE. The mean rate of CS in WWE was 49%. This 
rate increased from 18.92% to 57.58% over the 20 years, with a linear increase of 1.893% annually. In the general 
population of Mazovia, the CS rate increased from 18.95% to 41.71%, with a linear increase of 1.289% annually. 
The most important factors increasing the odds of CS in WWE were the presence of generalized seizures in the third 
trimester (OR 4.421) and twin pregnancy (OR 4.108). The most frequent indication type for CS was obstetric (58.1%), 
followed by epilepsy-related (25.2%) and other indications (21.9%). Almost half of those with epilepsy as the sole 
indication for CS had no seizures during pregnancy, and nearly 70% did not have generalized seizures. 
Conclusions: These results suggest that epilepsy-related indications for CS in WWE are overused and that more 
careful pregnancy monitoring, treatment optimization, and well-defined indications for CS are needed for WWE. 
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23 
Late-Onset seizures; Stroke Treatment and life-style Intervention Trial (LOSTIT)

J Zelano1,2, P Frid3,4, J Sundström5,6, S Åsberg7

1Sahlgrenska Academy, University of Gothenburg, Neurosciene and Physiology & Wallenberg Center of Molecular and 
Translational Medicine, Gothenburg, Sweden, 2Sahlgrenska University Hospital, Neurology, Gothenburg, Sweden, 
3Lund University, Department of Clinical Sciences, Lund, Sweden, 4Skåne University Hospital, Neurology, Lund/
Malmö, Sweden, 5Uppsala University, Department of Medical Sciences, Clinical Epidemiology, Uppsala, Sweden, 
6University of New South Wales, The George Institute for Global Health, Sydney, Australia, 7Uppsala University, 
Department of Medical Sciences, Uppsala, Sweden

Purpose: A first seizure after middle age can be a warning sign of stroke, presumably because of occult 
cerebrovascular disease. Using Swedish registers, we found that 5–20% of first-seizure patients age >50 will suffer 
stroke within ten years (Zelano et al., 2017). Late-onset seizures doubles the risk of ischemic and triples that of 
hemorrhagic stroke (Larsson et al., 2020). Guidelines increasingly mention vascular workup, but do not provide 
advice on management. Statins are epidemiologically associated with lower epilepsy risk (Etminan et al., 2010), but 
whether they reduce the risk of epilepsy after a first late seizure is not known. Against this background, we developed 
a protocol for a randomized open-label trial: Late-Onset seizures: Stroke Treatment and lifestyle Intervention Trial 
(LOSTIT). 
Method: The protocol was developed by stroke and epilepsy experts. LOSTIT will assess the effect of risk factor 
intervention after a first late seizure (age >50) on stroke risk (primary outcome), or death/stroke severity/epilepsy 
(secondary outcomes). 
Results: LOSTIT will randomize patients between a) standard care and b) treatment according to current European 
guidelines for primary prevention in individuals with high vascular risk: statin, BP target of at least 140/90, and lifestyle 
advice. Follow-up will be register-based for outcomes to minimize drop-out. Clinical follow-up is performed for safety. 
Sample size calculations based on an estimated effect size of 30% indicate a need for 1356 patients per group in an 
end-point-driven study. 
Conclusion: Obtaining randomized evidence for cardiovascular prevention after a late-onset seizures will be 
challenging. A vanguard/pilot phase evaluating feasibility would be preferable. The number of patients required 
is larger and follow-up needs to be longer than in many epilepsy trials, so LOSTIT may require multinational 
collaboration. On the other hand, the low-risk intervention and potential benefit could well motivate the effort. 

244 
New-onset seizures in elderly: classification, risk factors, etiology and its impact on quality 
of life and care-giver burden

J Baishya1, N Maitan2, P Kharbanda1, A Aggarwal3, S Vyas4, P Panda5

1Postgraduate Institute of Medical Education and Research, Neurology, Chandigarh, India, 2Postgraduate Institute of 
Medical Education and Research, Internal Medicine, Chandigarh, India, 3Postgraduate Institute of Medical Education 
and Research, Neurosurgery, Chandigarh, India, 4Postgraduate Institute of Medical Education and Research, 
Radiodiagnosis, Chandigarh, India, 5Postgraduate Institute of Medical Education and Research, Cardiology, 
Chandigarh, India

Purpose: Incidence of seizures in elderly is highest and management is challenging in view of atypical presentation 
and co-morbidities. The aims of this analysis were to study classification, etiology and risk factors in new onset 
seizures in elderly (more than 60 years) and its impact on quality of life (QOL) and caregiver burden. 
Method: All elderly presenting with new-onset seizures and subjects with history of seizure with onset after the age 
of 60 years were included. QOL and caregiver burden was assessed after 8 weeks of inclusion in the study. QOL was 
assessed with WHO-QOL-old and was compared with age matched controls. Caregiver burden was assessed with 
Zarit Burden questionnaire. 
Result: 80 subjects fulfilling inclusion criteria and 80 age matched controls were recruited between July 2020 to 
December 2021. There was no difference of age (68.30±6.22 vs 69.09±6.07; p=0.39) and gender (M: F= 50:30 vs 
48:32; p=0.74). 58 (72.5%) cases had generalized seizure followed by focal in 20 (25%) and unclassified in only 2 
(2.5%). Hypertension was the commonest risk factor seen in 49 (61.3%) followed by ethanol intake in 32 (40%) and 
diabetes in 31 (38.8%). Cerebro-vascular disease was the commonest etiology [30(37.5%)] followed by infection 
(15%). 13 (16.2%) subjects died during hospital stay, 19 (23.7%) died after discharge from hospital and QOL and 
care-giver burden was assessed in remaining 48 (60%). The scores of three domains of WHO-QOL-old – Autonomy, 
Past, present and future activities and Death and Dying concerns were significantly low in cases. 62.5% care-giver 
reported mild to moderate burden. 
Conclusion: Generalized seizure is the commonest seizure type in late onset seizures. Hypertension is the 
commonest risk factor and cerebro-vascular diseases is the commonest etiology. Late onset seizures affect some 
components of QOL and is mild to moderate burden to a large number of caregivers. 
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568 
Poststroke seizures: do reperfusion therapies play a role?

A Reyhani1, I Carus1, A Akpınar1, KG Keskin1, E Gozke1

1University of Health Sciences, Fatih Sultan Mehmet Education and Research Hospital, Department of Neurology, 
Istanbul, Turkey

Purpose: Seizures are among the most important complications of ischemic stroke. New treatment modalities, such 
as systemic intravenous thrombolysis or endovascular mechanical thrombectomy can achieve reperfusion of large 
ischemic tissue. However, some studies suggested that reperfusion therapies can increase the risk of poststroke 
seizures. So we aimed to investigate the relationship between reperfusion therapies and development of poststroke 
seizures in patients with ischemic stroke. 
Method: The study was performed retrospectively by evaluating the medical records of the patients with a 
diagnosis of ischemic stroke. Reperfusion therapies were determined as intravenous thrombolysis and mechanical 
thrombectomy. Patients with poststroke seizures were identified. Poststroke seizures were classified as early-onset 
seizures and late-onset seizures. Early-onset seizures were defined as seizures that occured within fourteen days 
following the ischemic stroke and late-onset seizures were defined as seizures that developed after the fourteen days. 
Results: A total of 1033 patients with ischemic stroke were identified, of which 73 (7.1%) had seizures. Two hundred 
and twenty-one (21.3%) patients received intravenous thrombolysis and 153 (14.8%) patients underwent mechanical 
thrombectomy. Poststroke seizures were reported in 22(14.3%) patients who received mechanical thrombectomy 
(p=0.01). Fifty (68.4%) patients presented early-onset seizures and 23 (31.5%) patients developed late-onset 
seizures. Early-onset seizures were reported in 18(36%) patients among the patients who received intravenous 
thrombolysis (p=0.02). Late-onset seizures were defined in 10 (43.5%) patients who had mechanical thrombectomy 
(p=0.03). 
Conclusion: We demonstrated that performing mechanical thrombectomy can increase the occurence of poststroke 
seizures. Also, treatment with intravenous thrombolysis can increase the risk of early-onset seizures, whereas 
receiving mechanical thrombectomy can increase the risk of late-onset seizures. Many studies have shown the 
superiority of reperfusion therapies including intravenous thrombolysis and/or mechanical thrombectomy over 
standard treatments for patients with ischemic stroke. But we should be aware that reperfusion therapies can increase 
the risk of developing poststroke seizures. 

644 
Late-onset temporal lobe epilepsy of unknown etiology: neuropsychological profile, 
cerebrospinal fluid biomarkers, and connectivity EEG characteristics

F Dono1, G Evangelista1, S Consoli1, M Russo1, D Calisi1, N Merla1, R Venditti1, L Marzetti1, L Bonanni1, M Onofrj1, F 
Anzellotti1
1“G. d‘Annunzio“ University of Chieti-Pescara, Department of Neuroscience, Imaging and Clinical Science, Chieti, Italy

Background: Temporal lobe epilepsy of unknown etiology (TLE) is one of the most frequent types of focal epilepsy in 
older adults. In this context, two main groups can be identified: patients who have a long history of TLE (long-lasting 
TLE, LLTLE), and those who develop epilepsy de novo in later life (late-onset epilepsy TLE, LOTLE). Despite the bulk 
of the literature focused on dementia as a startling cause of epilepsy in the elderly as well as on cognitive performance 
in young-onset epilepsy, little is known on cognition among people with LOTLE.This study aims to investigate the 
neuropsychological profile, the cerebrospinal fluid (CSF) neurodegenerative biomarkers, and the resting-state EEG 
connectivity characteristics in LOTLE patients. 
Methods: Twenty-five patients with LOTLE and 25 sex-, age- and seizure frequency-matched patients with LLTE 
were enrolled. Patients underwent extensive neuropsychological evaluation, CSF neurodegenerative biomarkers 
assessment (Aβ42, phospho-tau, and total tau classified through A/T/(N) system), and 64-channels resting-state 
EEG. EEG signals were sectioned into 2-s epochs. Coherence, as measured by weighted phase-lag-index (PLI), 
weighted PLI (wPLI), and imaginary part of the Coherence, was employed for the functional connectivity (FC) analysis. 
Connectivity matrices for each epoch for each FC function were built and then averaged across epochs to get subject-
level connectivity matrices. 
Results: Compared to the LLTLE-group, LOTLE-group showed more impaired working memory, language, and 
attentive functions. CSF neurodegenerative biomarkers were normal in all patients except for three subjects (1.A+, 
2.A+, 3.T+). In the LOTLE-group, FC analysis showed increased whole-brain connectivity in the alpha-band, with 
significantly higher connectivity in the frontoparietal regions. 
Conclusion: Patients with LOTLE present a distinctive neuropsychological and FC profile. Our results highlight 
a possible neurodegenerative process underlying LOTLE onset. Future longitudinal studies will be necessary to 
characterize the underlying pathophysiological basis of the cognitive deficits and to assess the progression extent. 
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103 
Epilepsy management in sub-Saharan Africa and teleneurology. Tracking the Intersectoral 
Global Action Plan 2022-2031

M Leone1,2,3,4, M Tappatà5, C Cerminara6, F Sartucci7, G Didato8, V Tontini9, DI Battaglia10, L Giani11, E Lotti12, L Fusi13, 
M Puligheddu14, F Pasini15, G Tripodi16, E Merli5, VT Tolno17, J Sagno17, D Thole18, B Tchenebou19, NA Majid20, M 
Bartolo21,4, FM Corsi22, The Pierfranco and Luisa Mariani Foundation
1The Foundation of the Carlo Besta Neurological Institute, IRCCS, Neuroalgology, Milan, Italy, 2The Italian Society 
of Neurology Study Group on sub-Saharan Africa, Rome, Italy, 3The Disease Relief through Excellent and Advanced 
Means (DREAM) Program, Rome, Italy, 4Global Health Telemedicine, Rome, Italy, 5Bellaria Hospital, Neurology 
Department, Bologna, Italy, 6Tor Vergata University, Department of Neurosciences, Pediatric Neurology Unit (PNU), 
Rome, Italy, 7Fondazione Don Carlo Gnocchi ONLUS, Massa, Italy, 8U.O. Epilettologia Clinica e Sperimentale - Centro 
di Medicina del Sonno, Epilepsy Unit - Sleep Disorders Unit, Fondazione IRCCS Istituto Neurologico „Carlo Besta, 
Milan, Italy, 9Neurology Unit, Maggiore Hospital, Parma, Italy, 10Fondazione Policlinico Universitario A. Gemelli IRCCS, 
Pediatric Neurology, Dipartimento di Scienze della Salute della Donna, del Bambino e di Sanità Pubblica, Rome, 
Italy, 11Department of Neurology, Istituto Maugeri IRCCS, Milan, Italy, 12AUSL Romagna, Neurology Department, 
Rimini, Italy, 13UO Neurologia, Ospedale Sant’Anna, ASST Lariana, Como, Italy, 14Università degli Studi di Cagliari, 
Cagliari, Italy, 15Ospedale San Gerardo di Monza, Neurology Department, Monza, Italy, 16Neuropsicopatologia dell‘ 
Età Evolutiva, Azienda Osp. BMM, Reggio Calabria, Italy, 17Community of S. Egidio DREAM Program, Blantyre, 
Malawi, 18Community of S. Egidio DREAM Program, Balaka, Malawi, 19Community of S. Egidio DREAM Program, 
Bangui, Central African Republic, 20Community of S. Egidio DREAM Program, Maputo, Mozambique, 21San Giovanni 
Addolorata Hospital, Telemedicine Department, Rome, Italy, 22Salvator Mundi International Hospital Neurology, Rome, 
Italy

Purpose: The Intersectoral Global Action Plan (IGAP) 2022-2031 aims to increase access to epilepsy care in 
developing countries mainly at primary care level. In Sub-Saharan Africa (SSA) 2/3 of people with epilepsy (PWE) 
have no access to treatments; there is 1 neurologist every 2 millions inhabitants; more than 90% of PWE are managed 
by health care providers (HCP) whose education in neurology is insufficient. In SSA there are more than 26 millions of 
HIV+ people and HIV is a risk factor for epilepsy. IGAP calls to better integrate epilepsy and HIV. Teleneurology brings 
neurologists where there are none: to work properly it requires a certain education in neurology. We report on the 
impact of education and training to local HCP on teleneurology requests from primary care HIV-centres in SSA. 
Method: Global Health Telemedicine (GHT) offers free teleneurology service to developing countries. Voluntary 
European neurologists send their advices from remote to SSA HCP of the Disease Relief through Excellent and 
Advanced Means (DREAM) health program operating in 10 SSA countries. In Malawi and Central African Republic 
(CAR) DREAM follows 18770 patients: 81% are HIV+, 588 (3,1%) suffer from epilepsy. The Italian Society of 
Neurology, the C.Besta Neurologic Institute and the Mariani Foundation joined the DREAM-GHT epilepsy program in 
Malawi and CAR. In 2021 two video-electroencephalograms were installed and 6 face-to-face education and training 
courses have been delivered to local HCP: 4 in Malawi, 2 in CAR. Several sessions from remote were also offered. 
In addition to basic knowledge in neurology and epilepsy, integration with HIV was part of the education and training 
program. 
Results: In 2021 teleneurology consultations were 802 compared to 141 in 2020; >90% were for PWE. 
Conclusions: Education and training to local SSA HCP improves teleneurology. Developing IGAP in SSA requires 
enhanced and tailored education programs on epilepsy. 
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Nodding Syndrome Alliance - preliminary data on clinical management from a multi-
sectorial initiative addressing nodding syndrome and other forms of epilepsy in Western 
Equatoria, South Sudan

C Scanagatta1, JM Rovarini2, SR Jada2, F Tognon1, P Franceschi3, T Mungumwa4, F Manenti1, G Putoto1

1Doctors with Africa CUAMM, Padova, Italy, 2AMREF Health Africa, Juba, South Sudan, 3Doctors with Africa CUAMM, 
Lui, South Sudan, 4Doctors with Africa CUAMM, Maridi, South Sudan

Purpose: Nodding Syndrome (NS) is a degenerative neurological condition and form of epilepsy. Western Equatoria 
(South Sudan) presents high prevalence of NS and Other Forms of Epilepsy (OFE), from 2.3% in Lui to 5% in 
Mvolo. The age of NS onset ranges between 5 and 15 years old, complications may result in early death, due to 
social exclusion caused by stigma and lack of treatment. The initiative funded by Italian Agency for Development 
Cooperation intends to show that NS and OFE can be stabilized by regularly administering standard antiepileptic 
drugs, which are rarely available or affordable to such neglected patients. 
Method: The 3-year comprehensive intervention aims at increasing community resilience towards NS/OFE through 
identification, referral, and treatment as well as socio-economic inclusion of people with NS/OFE. The project funds 3 
epilepsy clinics (Mundri PHCC, Maridi Hospital, Lui Hospital), treating NS/OFE and complications. By December 2021, 
19 months since inception, the clinics had enrolled and followed up 3170 patients. Data extracted from the clinics’ 
registers and databases were analyzed in MS Excel. 
Results: Patients’ median age is 21, 1807 (57%) in the 15-24 age group. The 51.1% of patients (1631) are male. 
Concerning treatment, 1641 (51.8%) receive Carbamazepine, 835 (26.3%) Phenobarbital, 444 (14%) Phenytoin, 246 
(7.8%) Valproic Acid. On average, 93.9% of patients adhere to treatment, 94.2% reported a decrease in seizures. 
The quality of life was perceived as “Better” and “Much better” by 49.8% and 39.6% of patients, respectively. 555 
patients (17.5%) were recorded as probable or confirmed NS, while the majority (1488, 46.9%) with both NS and OFE. 
Accurate diagnosis remains challenging. 
Conclusion: Relevance and feasibility of promoting access to treatment for NS/OFE is confirmed. Further analyzes 
shall target community networks’ contribution to demand for and adherence to treatment, rational use of drugs, 
patients’ provenance and clinical characteristics. 

482 
The impact of the COVID-19 pandemic on people with epilepsy living in Rwanda

I Garrez1,2, F Sebera1,3,4, A Ndayisenga3,5, J Umwiringirwa3, G Umuhoza3, P Dedeken1,2,6,7, D Teuwen1,2, P Boon1,2

1Ghent University Hospital, Department of Neurology, Ghent, Belgium, 24Brain, Institute of Neuroscience, Ghent 
University, Ghent, Belgium, 3CARAES Neuro-psychiatric Hospital of Ndera, Kigali, Rwanda, 4Centre Hospitalier 
Universitaire, Kigali, Rwanda, 5King Faisal Hospital, Kigali, Rwanda, 6Heilig Hart Ziekenhuis, Lier, Belgium, 7UCB 
Pharma, Brussels, Belgium

Purpose: Understanding the impact of the COVID-19 pandemic on persons living with epilepsy (PwE) is important, 
especially in Rwanda in view of the 4.9% high prevalence of epilepsy. In low-resource settings sustainable access to 
antiseizure medication is limited, especially during lockdown. Moreover, social isolation and imposed changes in daily 
routine might induce stress, increasing seizure frequency. We measured the impact of the COVID-19 pandemic on 
access to care, psychological well-being and seizure frequency of persons living with epilepsy in Rwanda. 
Method: We conducted a cross-sectional study with a study population consisting of PwE enrolled between February-
December 2018 and between December 2020-January 2021 at the tertiary CARAES neuropsychiatric hospital 
(Kigali). Experienced researchers administered a telephone SARS-CoV-2 survey, including QOLIE-10 questions and a 
Kinyarwanda validated PHQ-9 questionnaire. 
Results: A total of 102 patients (47 female; mean age 34 years) were included. Before lockdown, 73 PwE were 
seizure-free. Seizure frequency did not change significantly during lockdown (p=0.388), with only four patients 
reporting a seizure increase. Quality-of-life during lockdown was rated ‘not good to very bad’ in 24.8% of PwE, 47.5% 
felt downhearted and 91.1% were afraid of seizures. Depression was diagnosed in 15.7%, as opposed to 5.7% before 
lockdown. Only one patient with depression reported increased seizure frequency after having been seizure-free 
before lockdown. Five patients with depression reported more intense seizures during lockdown with similar seizure 
frequency. Shortage of anti-seizure medication at home during lockdown was reported by six PwE; one reported 
increased seizure frequency. Medication type was changed in another six patients with one reporting increased 
seizure frequency after having been seizure-free before lockdown and one reporting more intense seizures during 
lockdown with similar seizure frequency. 
Conclusion: Despite lockdown, access to care for PwE in Rwanda was maintained with limited impact of lockdown on 
seizure frequency, although psychological well-being was affected. 
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Social determinants that may influence Moroccans‘ understanding and perceptions 
towards epilepsy

A Tani1, PN Adali2
1Ibn Zohr/National School of Applied Sciences, Health Sciences Laboratory, Agadir, Morocco, 2Ibn Zohr/Faculty of 
Medicine and Pharmacy, Health Sciences Laboratory, Agadir, Morocco

Sociocultural beliefs about epilepsy impede medical treatment and social acceptance of people with epilepsy. These 
barriers can lead to disability and contribute to the stigmatization of people with epilepsy. 
In this study, we raised the determinants that may influence understanding and perceptions about epilepsy. We 
conducted a cross-sectional study in which data were collected from a sample of 385 individuals in the Sous Massa 
region of southern Morocco via a questionnaire. The results of the analysis of the collected questionnaires were 
processed using IBM SPSS Statistics 20. 
According to the results of the study, 16% of the participants believe that epilepsy is a psychiatric disorder and 14% 
believe that it is synonymous with „madness“. Also, bewitchment and possession (Jinn) were among the causes raised 
by, respectively, 13% and 15% of participants. As for treatment, 17% suggested spiritual therapies. Furthermore, about 
a quarter of the participants admit that medical care and treatment allow people with epilepsy to lead a normal social 
and professional life. In addition, There was a statistically significant association (p =0,000, < 0,05) between a lower 
education level, older age, rural origin, compared to a wrong understanding of epilepsy. Also, there was a statistically 
significant association (p =0,000, < 0,05) between a lower education level, rural origin, compared to a choice of 
negative perceptions towards people with epilepsy. 
Therefore, people with epilepsy face the consequences of sociocultural misconception and stigma. Hence, the 
implementation of public awareness programs about epilepsy in urban and rural areas is necessary. 

677 
Epidemiology of true drug resistant epilepsy in an epilepsy clinic related to tertiary referral 
hospital

O Amin EL Serafy1, N Adel Kishk1, A Nawito2, E Ibrahim ELFar3, R Mohamed Shamloul1, M K. Moawad1, A Hamid 
Alsayyad1, M K. Moawad1, M EL-Sayed EL-Kotb4, E Alsayyad1

1Faculty of Medicine Kasr Alainy Cairo University, Neurology, Cairo, Egypt, 2Faculty of Medicine Kasr Alainy Cairo 
University, Neurophysiology, Cairo, Egypt, 3Faculty of Medicine Kasr Alainy Cairo University, Community, Cairo, Egypt, 
4Maadi Armed Forces Hospital, Neurology, Cairo, Egypt

Purpose: Most patients with epilepsy achieve seizure freedom with anti-seizure medications (ASMs), however 20-
40% of patients are resistant to medication. We aimed to determine the prevalence of uncontrolled seizures, the 
underlying causes and their predictive value in tertiary referring hospital. 
Method: A hospital-based cross-sectional study, conducted over two stages. A preliminary stage to identify the 
point prevalence of uncontrolled seizures and a second stage that compared the clinical, neurophysiological and 
radiological aspects of a sample of patients with uncontrolled seizures to patients with controlled epilepsy. Stepwise 
logistic regression was performed to detect possible predictors for true drug resistant epilepsy (DRE). 
Results: The point prevalence of uncontrolled epilepsy was 58.3%, among them 24.2% were true DRE. In the 
studied sample of uncontrolled patients (n= 194), 70 (36.1%) patients were true DRE while 124 (63.9%) patients 
were uncontrolled due to non-adherence to medications. Significant higher percent of patients with true DRE showed 
positive consanguinity (p= 0.002), abnormal neurological examination (p= 0.027), inter-ictal epileptic discharges 
(p=0.03) and underlying structural lesions (p=0.011) when compared to controls. The identified predictors for true DRE 
were younger age of onset (OR: 0.563), presence of neurological deficit (OR: 5.291) and use of ≥3 ASMs (OR: 1.945). 
Conclusion: The percent of uncontrolled epilepsy in our tertiary care hospital is comparable to the previous reports, 
with non-adherence being the major cause for pseudo-intractability. A set of variables that may act as predictors for 
true DRE, which when considered along with causes of non-adherence will aid in better management of patients with 
epilepsy. 
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724 
Challenges and solutions for epilepsy surgery in developing regions of sub-Saharan Africa 
and a proposal to reduce them

F Fezeu1, C Opara2,3, B Cheyap4, V Djientcheu5

1Brainglobal, Neurosurgery, Salisbury, United States, 2Western University, Medical Biophysics, London, Canada, 
3Robarts Research Institute, London, Canada, 4Centre de Santé Jesus Sauve et Guerit, Medicine, Garoua, Cameroon, 
5General Hospital of Yaounde, Neurosurgery, Yaounde, Cameroon

Purpose: To reduce disparities in access to epilepsy surgery ( ES) between high income and low income countries. 
This work aims to serve as a global call for partnership to centers of excellence in ES of Europe, America, Asia and 
Australia for collaboration in order to establish program for ES in Cameroon and other resource limited regions. 
Method: A review was performed to assess the current status of ES in LMIC as a starting point for future initiatives 
in low- and middle-income countries. The current body of literature on ES in LMIC was conducted through the United 
States National Library of Medicine Pubmed search engine. Search terms included “Epilepsy surgery”, “developing 
countries,” “low and middle income”, and other related terms. 
Results: It was found that about five billion people lack access to safe surgical care, the burden of disease amenable 
to treatment with ES remain unknown. Although many successful, long-term, international surgical collaborations are 
published, reports in the sub-field of ES are lacking. 
Conclusion: Awareness of global surgical disparities has increased dramatically while global guidelines for ES are 
currently lacking. Partnerships between centers in LMIC and HIC are making progress to better understand the burden 
of disease in LMIC and to create context-specific solutions for practice in the LMIC setting, the collaboration between 
center of excellence in ES and initiatives aiming at establishing ES in resource-limited regions could be meaningful 
strategical steps to be initiated for the wider practice of ES. Experience gained from similar collaborations is urgently 
needed. 
 

Epilepsy Surgery

32 
Role of resective surgery in the patients over 60 years old with drug-resistant epilepsy

JS Bottan1, A Suller Marti2, AG Parrent2, KW MacDougall2, RS McLachlan2, DC Diosy2, SM Mirsattari2, JG Burneo2, DA 
Steven2

1Hospital Pedro de Elizalde, Neurosurgery, Buenos Aires, Argentina, 2Western University, Clinical Neurological 
Sciences, London, Canada

Purpose: Epilepsy surgery in elderly population has been controversial. The concern for patients with long-lasting 
epilepsy as well as higher surgical risk has often rendered this group of patients as non-candidates for surgery despite 
possible benefits. Our objective was to analyze the role of resective surgery in patients over 60 years, assessing 
outcomes and safety. 
Methods: We conducted a retrospective analysis of 595 patients who underwent resective epilepsy surgery at our 
center from 1999-2019 (20 years). Thirty-one patients who were 60 years of age or older were identified. Sixty patients 
of 59 years of age or younger were randomly selected as control group. Population characteristics, presurgical 
evaluations, postoperative outcome and complications were analyzed. 
Results: No significant differences were found between both groups in terms of hemisphere dominance, side of 
surgery, lesional/non-lesional ratio and incidence of TLE over extratemporal epilepsy. Median age (p<0.0001), duration 
of epilepsy (p=0.0192), and the need for invasive recording in younger patients (p=0.0298) were statistically significant 
(Tables 1 and 2). Engel I at 6 months, 1 year and 2 years were 89.7%, 96.2% and 94.7% for the older group and 75% 
(p=0.159), 67.3% (p=0.004) and 75.8% (p=0.130) for the younger group, respectively. The subgroup of TLE exhibited 
better seizure outcomes in both groups but was higher for the older group. Neurological complication rates did not 
differ significantly between groups, however medical and other minor complications occurred more frequently in the 
older group. 
Conclusion: Epilepsy surgery in patients over age 60 had an equal or better outcome at one year than inyounger 
patients. A trend towards more lesional temporal lobe epilepsy cases was found in the older group.Although peri-
operative risk might be higher, good results can be obtained and the decision to operate should be individualized on 
patient’s inherent risk and not due to age. 
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63 
Development of epilepsy surgery in Armenia

B Sukhudyan1, A Gevorgyan1, V Jaladyan1, I Tovmasyan2, S Badalyan3,1, N Arzumanyan4, P Dimova5, K Minkin5, K 
Gabrovski5, R Tanova6, D Stoyanova5

1Arabkir MC, Neurology and Neurosurgery, Yerevan, Armenia, 2ArBeS Rehabilitation Center, Developmental 
Pediatrics, Yerevan, Armenia, 3Yerevan State Medical University after M.Heratsi, University Clinic of Neurosurgery 
and Comprehensive Stroke Center, Yerevan, Armenia, 4Yerevan State Medical University after M.Heratsi, Chair of 
Neurosurgery, Yerevan, Armenia, 5St. Ivan Rilski University Hospital, Neurosurgery, Sofia, Bulgaria, 6St. Ivan Rilski 
University Hospital, Intensive Care, Sofia, Bulgaria

Purpose: To present our experience in the development of epilepsy surgery in Armenia by mandatory pre-surgical 
work-up (32-channel video-EEG and 1.5 or 3 Tesla MRI with epilepsy protocol) done by motivated doctors with the 
help of foreign colleagues.  
Method: From 2016 to 2021 twenty six patients (14 males) aged 4-37 years (mean-17.3) were operated at “Arabkir” 
Medical Center, Armenia. Duration of epilepsy was 1-35 years (mean-13).  
Febrile seizures were reported in 10 patients (38%) and co-morbidities were present in 6 (23%): 3 (11.5%) - 
intellectual disability, 2 (5.2%) - learning disability, and 1 (2.6%) - autism. All patients underwent long-term video-EEG 
monitoring and MRI with epilepsy protocol. In 23 (88.4%) we obtained ictal EEG. In 13 (50%) PET scan was done 
(“Institute of Human Brain” in St. Petersburg). All patients had pre-surgical neuropsychological testing. Etiology of 
epilepsy was hippocampal sclerosis in 11 (42.3%), tumor in 6 patients (23%), focal cortical dysplasia in 6 (23%), 
and residual brain damage - in 3 (11.5%). Follow-up period was 2 months – 5 years (mean 2.2 years). Cases were 
discussed in video-call conferences and patients eligible for surgery were selected. Team of epilepsy specialist, 
surgeons and anesthesiologist travelled once a year to perform surgeries on site.  
Results: In 11 (42.3%) anterior temporal lobectomy was done; 6 (23%) had tumor resection; 6 (23%) -lesionectomy 
for FCD, and 3 (11.5%) - hemispherotomy. Surgery outcome was assessed by Engel Outcome Scale. Seventeen 
patients (65.3%) had IA, 3 (11.5%) - IB, 2 (7.7%) - ID, 2 (7.7%) - IIB, and 2 (7.7%) - IVB outcome. Therapy was 
discontinued in 11 cases (42.3%). For the first time in Armenia awake craniotomy, intra-operative neuromonitoring, 
Wada test and hemispherotomy were performed.  
Conclusion: We believe that our experience can serve as a model to develop epilepsy surgery in countries with 
limited resources. 

69 
Surgical treatment of neocortical non-convulsive status epilepticus

T Satow1, S Horiguchi1, M Kinoshita2, K Sato2, K Takada2

1Nagahama City Hospital, Neurosurgery, Nagahama, Japan, 2National Hospital Organization Utano National Hospital, 
Neurology, Kyoto, Japan

    Purpose: Non-convulsive status epilepticus (NCSE) is a challenging neurological emergency requiring prompt 
diagnosis and treatment. Pharmacotherapy is the first-line treatment for those patients, and only a few cases of NCSE 
who underwent surgical treatment have been reported. 
Method: Two patients diagnosed as NCSE in accordance with the modified Salzburg’s criteria were investigated. 
Case 1 was a 65-year-old right-handed male, showing decreased ADL, cognitive impairment and disinhibited behavior 
a few days after brief generalized convulsive seizure. He had been diagnosed as post-traumatic epilepsy for the 
last two years, and already taking multiple AEDs. MMSE scored 13/30. EEG showed frequent periodic epileptiform 
discharges (EDs) at the right fronto-central area. Case 2 was a 65-year-old right-handed male, who showed 
progressive decline of ADL, cognitive impairment and hemispatial neglect, after the treatment of convulsive status 
epilepticus due to the resection of metastatic brain tumor 6 months before. He was already taking multiple AEDs. 
MMSE was 22. EEG showed frequent periodic EDs at the right parietal area, adjacent to the area of resected tumor. 
Because both were refractory to multiple AEDs, surgical intervention was planned after obtaining written informed 
consent. 
Results:  
Case 1 underwent focus resection of seizure onset zone at the inferior parietal area and multiple subpial transection 
of irritative zone at the middle frontal gyrus after invasive monitoring. Postoperatively, MMSE improved to 17 without 
any additional deficits. Residual focal aware seizures were seen once a month. His paroxysmal psychiatric abnormal 
behaviors also subsided.  
Case2 underwent resection of posterior parietal area showing the most frequent EDs and MST of surrounding parietal 
cortices under ECoG. Postoperatively, he was free of seizures and MMSE improved to 29. He was discharged home 
with independent ADL. 
Conclusion: Surgical treatment of neocortical focus resection could be recommended for a selected patient with 
drug-resistant NCSE. 
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75 
Semi-invasive presurgical video-EEG-monitoring with epidural foramen ovale and peg 
electrodes – a 25-year perspective

G Miron1, C Dehnicke1, H-J Meencke1, J Onken2, M Holtkamp1

1Epilepsy-Center Berlin-Brandenburg, Institute for Diagnostics of Epilepsy, Berlin, Germany, 2Charité – 
Universitätsmedizin Berlin, Department of Neurosurgery, Berlin, Germany

Objective: To assess the diagnostic significance of semi-invasive (SI) presurgical video-EEG-monitoring (VEM) 
utilizing epidural foramen ovale (FO) and peg electrodes. 
Methods: We retrospectively analyzed clinical, electrophysiological, and imaging characteristics of 180 consecutive 
patients that underwent SI VEM between 1996 and 2021. We compared per patient the ratio of seizures with clear 
ictal onset, i.e., definite seizure onset on one side and/or in one region, to the total number of seizures recorded, 
each during scalp and SI VEM. Multivariate logistic regression was used to assess predictors of clinical and 
electrophysiological outcomes. 
Results: SI VEM allowed for immediate resection recommendation in 36 patients (20.0%) and excluded this option 
in 85 (47.2%). In 59 patients, additional invasive investigations (51 patients unilateral subdural, 8 bilateral depth) 
were needed. Eventually, resection was recommended in 72 patients (40.0%). During SI VEM, a clear ictal onset was 
identified in 137 patients, compared to 96 during scalp VEM, p= .004. Clear ictal onset ratio increased from 0.53±0.42 
on scalp to 0.71±0.39 on SI VEM, p< 0.001. Following multivariate analysis, predictors for SI VEM determination of 
clear ictal onset were temporal lobe epilepsy (OR 2.9, p= .03) and lesional imaging (OR 3.1, p= .01). Predictors of 
surgery recommendation were temporal lobe epilepsy (OR 6.8, p< .001), FO seizure onset (OR 6.1, p= .002), and 
unilateral interictal epileptic activity on SI VEM (OR 3.8, p= .02). Among 60 patients with 1-year postsurgical follow-
up, 53.3% were seizure-free (27/51 temporal and 5/9 extratemporal resection). Postsurgical seizure freedom was 
predicted by FO ictal onset (OR 5.8,p= .01). Two patients experienced intracerebral bleeding and 42 patients had 
minor complications. 
Significance: SI VEM, in selected patients, adds clinically significant electrophysiological information and allows for 
clinical decision making in the majority of cases without exposing patients to the risks of invasive procedures. 

91 
Protocol for multicenter comparison of interictal high frequency oscillations as a predictor 
of seizure freedom

V Dimakopoulos1, J Gotman2, W Stacey3, C Benar4, F Bartolomei4, N von Ellenrieder2, J Jacobs5, J Cimbalnik6, G 
Worrell7, M Sperling8, M Zijlmans9, L Imbach10, B Frauscher2, J Sarnthein1

1University Hospital Zurich, Neurosurgery, Zurich, Switzerland, 2Montreal Neurological Institute & Hospital, Mc Gill 
University, Montreal, Canada, 3University of Michigan, Neurology and Biomedical Engineering, Michigan, United 
States, 4Aix Marseille University & Timone Hospital, Epileptology and Cerebral Rythmology, Marseille, France, 5Alberta 
Children‘s Hospital University University of Calgary, Calgary, Canada, 6St. Anne’s University Hospital, Brno, Czech 
Republic, 7Mayo Clinic, Neurology, Rochester, United States, 8Jefferson University Hospitals, Neurology, Philadelphia, 
United States, 9Utrecht, and Stichting Epilepsie Instellingen Nederland, Utrecht, Netherlands, 10Schweizerisches 
Epilepsie Zentrum, Zurich, Switzerland

Purpose: In drug-resistant focal epilepsy, interictal high frequency oscillations (HFO) recorded from intracranial EEG 
(iEEG) may provide clinical information for delineating epileptogenic brain tissue. The iEEG electrode contacts that 
contain HFO are hypothesized to delineate the epileptogenic zone; their resection should then lead to postsurgical 
seizure freedom. 
Method: We test whether our prospective definition of clinically relevant HFO is in agreement with postsurgical 
seizure outcome. The algorithm is fully automated and is applied to all datasets. The aim is to assess the reliability of 
the proposed detector and analysis approach. We use automated data-independent prospective definition of clinically 
relevant HFO that has been validated in data from two independent epilepsy centers. In this study, we combine 
retrospectively collected datasets from 9 independent epilepsy centers. The analysis is blinded to clinical outcome. 
We use iEEG recordings during NREM sleep. We automatically detect HFO in the ripple and the fast ripple band. 
The HFO that we consider clinically relevant is defined as the simultaneous fast-ripple and ripple. We calculate the 
temporal consistency of each patient’s HFO rates over several data epochs. Patients with temporal consistency <50% 
are excluded from further analysis. We determine whether all electrode contacts with high HFO rate are included 
in the resection volume and whether seizure freedom was achieved at ≥2 years follow-up. We estimate the 95% 
confidence intervals for the confusion matrix of the HFO classification. 
Results: The lower limit for the number of patients that must be included before publication is N = 255. The expected 
95% confidence interval for the expected cohort size are above chance level. 
Conclusion: Applying a previously validated algorithm to a large cohort from several independent epilepsy centers 
may advance the clinical relevance and the generalizability of HFO analysis as essential next step for use of HFO in 
clinical practice. 
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99 
Responsive neurostimulation (RNS) in pediatric patients with drug-resistant focal, 
multifocal and generalized epilepsy: a single-center experience

S Swartwood1, A Espinoza1, C Wilson1, F Filloux1, R Bollo2, M Sweney1

1University of Utah, Department of Pediatric Neurology, Salt Lake City, United States, 2University of Utah, Department 
of Pediatric Neurosurgery, Salt Lake City, United States

Purpose: Responsive Neurostimulation (RNS) is used off-label for seizure management in pediatric patients with 
drug-resistant focal and multifocal epilepsy. Our study aims to determine the safety and efficacy of RNS in pediatric 
patients with focal, multifocal and generalized epilepsy.  
Method: Pediatric (<18 yr) and young adult (>18 yr) patients who underwent RNS implantation at Primary Children’s 
Hospital in Salt Lake City, Utah were retrospectively identified and evaluated for operative complications, side effects, 
seizure burden and quality of life (QOL) post-implantation. 
Results: We identified 25 patients (20 pediatric and 5 young adult), ranging from 5-21 years of age at time of RNS 
implantation, with focal (11 [44%]), multifocal (11 [44%]) and generalized (3 [12%]) epilepsy. Operative complications 
(4 [16%]) and negative side effects (5 [20%]) were minor. Of the entire cohort, 14 (70%) pediatric and 4 (80%) young 
adult patients experienced improvement in seizure burden (1 [4%] seizure free, 4 [16%] ≥90% seizure reduction, 8 
[32%] ≥50% reduction, 5 [20%] <50% reduction and 7 [28%] with no improvement). Of those with no improvement in 
seizure burden, RNS current not yet turned on in 4 (57%) patients due to recent implantation. Of the epilepsy types, 
10 of 11 (91%) with focal epilepsy, 8 of 11 (73%) with multifocal epilepsy and 1 of 3 (33%) with generalized epilepsy 
experienced seizure reduction. Anti-seizure medication (ASM) reduced in 5 (20%) patients, rescue medication usage 
reduced in 8 (32%) patients and QOL improved in 13 (52%) of patients post-RNS implantation.  
Conclusion: RNS implantation resulted in a reduction in seizure burden and improved QOL with minimal side effects 
in a majority of pediatric and young adult patients. Preliminary data from this small retrospective cohort suggests 
RNS may be an effective and safe treatment option for drug-resistant focal, multifocal and generalized epilepsy in the 
pediatric population. 

101 
Lateralizing signs in patients with Hypothalamic Hamartoma

F Scheerer1, J Jacobs-LeVan1,2, SM Metzger1, J Schönberger1,3, K Wagner3, A Schulze-Bonhage3, PC Reinacher4,5, KA 
Klotz1,3

1Medical Center – University of Freiburg, Faculty of Medicine University of Freiburg, Department of Neuropediatrics 
and Muscular Disorders, Freiburg im Breisgau, Germany, 2Hotchkiss Brain Institute and Alberta Children’s Hospital 
Research Institute, University of Calgary, Calgary, Canada, 3Epilepsy Center, Medical Center – University of Freiburg, 
Faculty of Medicine University of Freiburg, Freiburg im Breisgau, Germany, 4Medical Center – University of Freiburg, 
Faculty of Medicine University of Freiburg, Department of Stereotactic and Functional Neurosurgery, Freiburg im 
Breisgau, Germany, 5Fraunhofer Institute for Laser Technology, Aachen, Germany

Purpose: Hypothalamic Hamartoma (HH) is a pharmacoresistant epileptogenic lesion. Stereotactic radiofrequency 
thermocoagulation (SRT) is a disconnecting intervention to treat HHs. MRI is the gold standard in unilateral HHs to 
determine the intervention side; no equivalent exists for bilateral HHs. We investigated defined parameters regarding 
their lateralization value to improve the presurgical evaluation of patients with bilateral HHs. 
Method: We included 25 patients (2-55y) with uni- and bilateral HHs who underwent SRT and presurgical evaluation 
(2010-2020). We analyzed four parameters regarding their lateralization: ictal EEG, interictal epileptiform discharges 
during sleep and wakefulness (IEDs, IEDw) and semiology. The correlation between those and the HHs’ attachment 
side was calculated (Spearman’s ρ). Areas under the receiver operating characteristic (ROC) curves (AUC) and cut-
offs were calculated for the left and right IEDs to define their prognostic lateralizing value. The difference “IEDsright–
IEDsleft” was plotted in an ROC curve, determining the required preponderance of unilateral IEDs to differentiate 
between left and right HH. Binomial logistic regression predicted the HHs’ attachment side. 
Results: All parameters correlated strongly with the HHs’ attachment side (ictal EEG R=0.51, p=0.026; IEDs R=0.55, 
p=0.006; IEDw, R=0,61, p=0.005; semiology R=-0,62, p=0.001). The AUC was 0.76 for right IEDs (p=0.039) and 0.85 
for left IEDs (p=0.0074). Cut-offs were 0.34 and 0.15. The AUC for “IEDsright–IEDsleft” was 0.98 (p=0.0001), the cut-
off 0.16. In the regression model IEDs and semiology were significant coefficients and 88% of HHs were lateralized 
correctly.   
Conclusion: IEDs can be useful biomarkers to lateralize the HH. If >50% of IEDs occur unilaterally, the HH is most 
likely attached ipsilaterally. Regarding predominantly bilateral IEDs, a slight preponderance of unilateral IEDs is 
sufficient to reflect the attachment side. Furthermore, the combined analysis of IEDs and semiology predicts the HH 
lateralization. The results require confirmation through a study focusing exclusively on bilateral HH. 
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102 
Seizure patterns from temporal lobe stereoEEG recordings are associated with post-
surgical seizure outcome

V Gnatkovsky1, K Olaciregui1, H Vatter2, R Surges1

1Universitätsklinikum Bonn, Klinik und Poliklinik für Epileptologie, Bonn, Germany, 2Universitätsklinikum Bonn, Klinik 
und Poliklinik für Neurochirurgie, Bonn, Germany

Temporal lobe epilepsy (TLE) is the commonest form of difficult-to-treat focal epilepsies. In 30-40% of cases with 
complex clinical manifestation or non-lesional MRI, the seizure onset zone can be defined best with invasive 
intracranial recordings. An inherent challenge of intracranial EEG recordings, however, is the spatial sampling bias, 
underscoring the need for reliable EEG biomarkers of the seizure-onset zone. Here, we aimed at identifying specific 
ictal patterns assessed by intracranial EEG electrodes which are linked to a favourable postsurgical seizure outcome 
in TLE. 
In a retrospective study we re-evaluated stereoEEG recordings from 25 TLE patients, 20 of which were explored 
bi-temporally, and searched for stereoEEG biomarkers that correlated with post-surgical outcome. Thirteen patients 
displayed a good postsurgical seizure outcome (ILAE-Class 1-2; lesions: HS 6, other 4, non-lesional 3 ), and 12 
patients an unfavorable outcome. A total of 152 seizures were analysed.  All patients demonstrated a unilateral 
seizure onset. In 60%, seizures spread to the contralateral temporal lobe mesial structures. Seizures recorded in 
both temporal lobes showed a typical mesial temporal lobe ictal pattern. Clinically, most seizures presented with 
temporal semiology. In 11 patients focal to bilateral tonic-clonic motor seizures were observed. In all patients with 
good outcome, a particular pathological pattern (P-pattern, Gnatkovsky et al., 2019) was observed at seizure onset. 
This pattern was characterized by 10-40 s low voltage fast activity with a characteristic spectral fingerprint (chirps) 
and a short bursting phase at the end. In unfavorable post-surgical seizure outcome group, this specific P-pattern 
was absent, indicating rather an extratemporal seizure onset and more complex epileptogenic network. Intriguingly, 
patients in this group were mostly without apparent MRI lesion (HS 1, other lesions 2, non-lesional 9). 
The results of study strengthen the potential role of specific seizure patterns to distinguish primary from secondary 
temporal lobe involvement in seizure generation. 

114 
Strategies to optimize the surgical outcome of patients with drug resistant epilepsy and 
malformations of cortical development

BR Malla1, A A2, S Sinha2,2

1NIMHANS, Neurosurgery, Bangalore, India, 2NIMHANS, Bangalore, India

Purpose: There are limited studies that have evaluated the outcome of surgery for drug resistant epilepsy 
and malformations of cortical development. 
Method: Between 2011 and 2021, 470 people with drug resistant epilepsy underwent surgery at NIMHANS, 
Bangalore, India. Malformations of cortical development (MCD) as underlying substrate have been identified among 
147 people with epilepsy (PWE). Factors influencing the surgical outcome were studied. 
Results: Cohort consists of 147 patients with Mean age at onset of epilepsy 3.38 ± 3.16 (SD) years {Median 4.29 
(range; 2 days after birth to 40 years). Males constituted 66.7% of patients (n= 82). The duration of epilepsy before 
surgery had a range of 1- 32 years, with Mean of 9.47 ± 7.51 (SD) and Median of 11 years. Patients were operated at 
a Mean age of 16.85 ± 10.68 (SD) years with a Median of 14.33 years (range 2-58 years). Mean Seizure score of the 
cohort was at 8.40 (SD 1.38) with Range of 3-12 on a possible range of 0-12, i.e., 73.2% of patients had score of 3 to 
5 which falls under 1-6 seizures/week to 4-10 seizures/day. 75 patients (60.5%) had FCD, 22 (17.86%) patients had 
DNET, and 10 patients (8.13%) had Ganglioglioma as cause of their DRE. At a follow up ranging from 1-107 Months 
with a Mean of 36.26 ± 24.48 (SD) Months i.e., a mean of 3.08   2.01 years (SD) with a range of 1-8.91 years, overall 
cohort (n=118, with 5 patients lost to follow-up) had an Engel outcome class Ia, I, II, III and IV of 71.11%, 80.50%, 
9.32%, 5.93% and 4.23% respectively. 
Conclusion: Three variables influence the outcome towards favorable arm of Engel class Ia. These factors are 
histopathology of FCD with balloon cells, Glioneuronal variant of MCD i.e., DNET/GG, and finally a younger age (less 
than eighteen years) of patients at surgery. 
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128 
Efficacy of cardio-responsive vagal nerve stimulators in refractory epilepsy - a 
retrospective review

H Stephens1, C Powell2, H Coyle1, V Josan1

1Salford Royal Foundation Trust, Manchester, United Kingdom, 2University of Manchester Medical School, 
Manchester, United Kingdom

Purpose: Vagal Nerve Stimulation (VNS) devices have been used for refractory epilepsy since 1997. There is a good 
body of evidence demonstrating their efficacy in this patient group. Since 2015, novel Cardio-Responsive devices 
were introduced to practice, promising additional benefit to the original VNS devices. There is limited literature 
reviewing their efficacy. This study aims to assess if patients with refractory epilepsy receive additional benefit from 
novel cardio-responsive VNS devices compared with traditional VNS devices. 
Methods: Data was collected retrospectively from patients with epilepsy who had an existing VNS device, deemed to 
have been beneficial, which was then replaced with a new Cardio-responsive VNS. The two models being evaluated 
in this study are the SenTiva™ M1000 and AspireSR® 106. These battery changes occurred over a 4 year period from 
September 2016 to January 2021, carried out by a single surgeon. The seizure burden was compared between the 
periods before and after the battery change from traditional VNS to novel cardio-responsive VNS device.   
Results: 65 patients were included in this review. There was a significant decrease in seizure burden from a median 
monthly seizure frequency of 16.3 (IQR 4.5-39.0) to 9.0 (IQR 3.0-30.3), p =0.01. When separated by seizure type, 
there was a non-significant decrease in median monthly tonic-clonic seizures from 1.0 (0.0-5.0) to 0.0 (0.0-4.3), 
p=0.06. Prior to battery change 42% had no tonic-clonic seizures, after battery change 54% had freedom from tonic-
clonic seizures.  45% of the total cohort had ≥ 50% reduction in overall seizure frequency, contributing to a total of 
57% showing a further reduction in seizure frequency following battery change (11% showed no change, 32% showed 
an increase in seizure frequency). 
Conclusion: The results suggest that novel Cardio-responsive VNS devices further reduce seizure frequency for the 
majority of those already receiving successful treatment with traditional VNS devices. 

131 
How confident can we be when making personalised predictions of outcome after epilepsy 
surgery in children?

MH Eriksson1,2,3, M Ripart1, J Booth2, R Piper1,2, A Chari4,2, P Martin Sanfilippo1,2, M Tisdall1,2, JH Cross1,2,5, T 
Baldeweg1,2, S Adler1, K Wagstyl6
1UCL GOS Institute of Child Health, Developmental Neurosciences, London, United Kingdom, 2Great Ormond Street 
Hospital, London, United Kingdom, 3The Alan Turing Institute, London, United Kingdom, 4UCL GOS Institute of 
Child Health, London, United Kingdom, 5Young Epilepsy, Lingfield, United Kingdom, 6UCL Queen Square Institute of 
Neurology, London, United Kingdom

Purpose: Neurosurgery is a safe and effective form of treatment for select children with drug-resistant epilepsy. 
There is, however, still potential to improve the selection of surgical patients, as post-operative seizure freedom rates 
range from as low as 14% to as high as 93% (West et al., 2019). To this end, we developed a predictive model of 
seizure outcome after epilepsy surgery in children, which can support surgery candidate selection and inform family 
counselling. 
Method: We performed a retrospective cohort study of children referred for epilepsy surgery at a single, tertiary 
centre - Great Ormond Street Hospital - between 1 January 2000 and 31 December 2018. We collected demographic 
information, epilepsy characteristics, surgery details, neuroimaging findings, genetic results, histopathology diagnoses, 
1-year post-operative seizure outcome and anti-seizure medication status. We used a multilayer perceptron classifier 
to predict seizure outcome. To accurately represent the clinical experience, only pre-surgical and surgical factors were 
included as features in the model. 
Results: 873 children (461 males, 412 females) were identified as having undergone surgical resection or 
disconnection during the 19-year study period. Mean age at epilepsy onset was 2.8 years (SD=3.3 years) and mean 
age at surgery 8.9 years (SD=5.2 years). Excluding palliative procedures, 67% of patients were seizure-free (including 
no auras) and 15% of these were on no anti-seizure medication at 1-year follow-up. The classifier achieved an overall 
accuracy of 70%. Interestingly, the accuracy of the classifier varied by type of surgery performed, lobe operated on, 
and pre-operative neuroimaging findings. For example, the classifier had an accuracy of 86% for encephalitis, but only 
33% for non low-grade tumours. 
Conclusion: We present a model capable of delivering individualised predictions of post-operative seizure outcome, 
using only variables available at the time of pre-surgical evaluation. We will next investigate whether adding 
quantitative neuroimaging features improves model accuracy. 
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132 
Academic attainment following epilepsy surgery in childhood: a systematic review

C Sherlock1, C Madigan2, C Linehan1, L Keenan1, M Downes1

1University College Dublin, School of Psychology, Dublin, Ireland, 2Children‘s Health Ireland at Temple Street, Dublin, 
Ireland

Purpose: Frequent seizure activity can disrupt literacy and numeracy acquisition during important developmental 
windows. As a result, school-aged children with epilepsy are placed at significant risk of poor academic attainment. 
While the many cognitive changes that can occur following epilepsy surgery have been well-documented, the effect 
of surgical intervention on attainment is less understood. The aim of this systematic review is to identify the potential 
influence of epilepsy surgery on the core academic skills of reading, spelling and arithmetic. 
Method: Four electronic databases were searched for studies investigating academic attainment after epilepsy 
surgery in childhood over the last three decades. 1987 articles were screened for relevance. Eleven studies met 
inclusion criteria. 
Results: Results predominantly indicate that academic attainment scores are maintained at pre-operative levels 
approximately one year after epilepsy surgery. Though two cohorts did report significant declines in reading accuracy 
and/or arithmetic, these studies noted that attainment scores were maintained at pre-operative levels in the surgical 
group but continued to decline in the refractory, non-surgical group. Site and side of surgery did not influence findings 
in any of these studies. Cessation of anticonvulsant medication and older age at onset and at surgery correlated 
significantly with higher reading scores. 
Conclusions: This review suggests that attainment scores are maintained at pre-operative levels following epilepsy 
surgery. As seizures often persist in the early stages of recovery and anti-convulsant medications are maintained, 
changes to learning ability would not be anticipated immediately after surgery. Still, this review indicates that children 
in their first year post-surgery do not generally show a decline in attainment skills previously acquired. Findings 
highlight the importance of timely access to surgery in order to relieve the burden of regular seizures and reduce 
anticonvulsant medications. Further research is necessary to fully understand the implications of epilepsy surgery 
timing on long-term academic attainment. 

141 
The proportion of seizure onset zone contacts resected is not associated with outcome 
following SEEG-guided resective epilepsy surgery in children

M Khan1, A Chari2, K Seunarine2, C Eltze2, F Moeller2, JH Cross2, MZ Tahir2, MM Tisdall2
1University College London Medical School, London, United Kingdom, 2Great Ormond Street Hospital, London, United 
Kingdom

Purpose: Children undergoing SEEG-guided epilepsy surgery represent a complex cohort. We aimed to determine 
whether the proportion of putative seizure onset zone (SOZ) contacts resected is associated with seizure outcome in 
this cohort. 
Method: Patients who underwent SEEG-guided, resective epilepsy surgery over 6-years were included. The 
proportion of SOZ contacts resected was determined by co-registration of pre- and post-operative imaging. Seizure 
outcomes were classified as seizure-free (Engel class I) or not-seizure-free (Engel classes II-IV) at last follow-up. 
Patients without sufficient imaging (either pre- or post-operative) were excluded from primary analysis but were 
included in a sensitivity analysis to determine primary analysis‘ robustness. 
Results: Twenty-two eligible patients were identified (median age at surgery of 10 years, range 5-18). Fifteen 
(68.2%) were seizure-free and 7 (31.8%) not (median follow-up of 19.5 months, range 3-46). On univariate analysis, 
histopathology, classified into focal cortical dysplasia (FCD), non-diagnostic status (NDS) and hippocampal sclerosis, 
was the only significant factor associated with seizure freedom (SF)(p=0.01). On post-hoc analysis, NDS significantly 
associated with non-SF (p=0.01), and FCD with SF (p=0.046). Factors including SOZ location, type of surgery, 
SEEG indication, epilepsy duration, follow-up duration, total number of SEEG contacts and non-SOZ SEEG contacts 
resected did not significantly associate with SF. The percentage of defined SOZ contacts resected ranged from 25-
100% (median 78.3%) and was not associated with SF (p=0.89). In a binary logistic regression model, none of the 
included factors were independently associated with SF. On a sensitivity analysis of 29 patients, all univariate and 
binary logistic regression model findings from the primary analyses were confirmed. 
Conclusion: Histopathology is a significant predictor of surgical outcomes in children undergoing SEEG-guided, 
resective epilepsy surgery. The percentage of SOZ contacts resected was not associated with SF. Other factors such 
as the neurophysiological definition of SOZ contacts may therefore play an important role. 
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Epileptogenic network definition through game theory and connectivity dynamics

K Ivankovic1, A Principe2, J Montoya1, L Manubens-Gil3, M Dierssen4, R Rocamora2

1Pompeu Fabra University, Barcelona, Spain, 2IMIM - Hospital del Mar Medical Research Institute, Barcelona, Spain, 
3Southeast University-Allen Joint Center for Neuron Morphology, Nanjing, China, 4Centre for Genomic Regulation, 
Barcelona, Spain

Purpose: Presurgical workups for treating drug-resistant epilepsy (DRE) patients do not ensure favorable outcomes. 
Stereo-EEG (SEEG) is a valuable resource for defining the epileptogenic network (EN). However, SEEG quantification 
is non-standardized, largely due to the lack of consensus regarding the EN concept. No strategy so far provided 
consistent results of surgical outcome prediction. We propose a generalizable model to detect ENs through changes 
in connectivity states. The underlying hypothesis is that the EN competes with non-epileptogenic networks to control 
brain dynamics through connectivity change between regions. The competition is constant, but the maximal change is 
measured around seizures, when the EN prevails. 
Method: Connectivity measures were quantified at various intervals from interictal to ictal time. Connectivity change 
was quantified as classification performance of a machine learning algorithm applied to distinguish interval epochs. 
A game-theory rule, maximin, was used to identify the network with the greatest connectivity change. The overlap 
between the selected network and the resection was used to classify surgery outcomes. The framework was validated 
on a chronological cohort of 21 DRE patients, with the only inclusion criterion of a minimum 3-year follow-up. 
Result: Surgical outcome prediction accuracy of 93% was achieved, which is the best to our knowledge. Several time 
intervals prior and during seizure were tested. The optimal time interval for EN definition was at the transition from pre-
seizure to seizure. Interestingly, the worst time for EN definition was the seizure itself. 
Conclusions: The present ictogenesis model for localizing ENs was validated by reliable surgery outcome 
classification. The transition to seizure may serve as a potential electrophysiological biomarker of the EN. This 
computational framework allows EN topological definition, which may aid surgical decision-making. 
This project was funded by the FLAG–ERA JTC 2017 Human Brain Project, CAUSALTOMICS. 

193 
Resection of MEG and intracranial EEG bandpower abnormalities explain surgical 
outcomes in focal epilepsy

T Owen1, S Ramaraju1, V Janiukstyte1, G Hall1, Y Wang1, P Taylor1

1Newcastle University, School of Computing, Newcastle Upon Tyne, United Kingdom

Bandpower abnormalities relative to normative recordings in a cohort of epilepsy patients have been shown to relate 
to surgical outcome using intracranial EEG (iEEG) data (Taylor et al. Brain 2021 in press). However, it is unknown 
if cortical abnormalities derived from MEG also explain outcome. Using resting-state MEG recordings, we compute 
neocortical bandpower spatial maps for a cohort of normative individuals and patients living with epilepsy. We assess 
how well MEG predicts surgical outcome (ILAE1 vs ILAE2+) in isolation, and compare its predictive power to iEEG. 
Resting-state MEG and iEEG recordings for 29 epilepsy patients (temporal=13, extratemporal=16) were compared 
with normative relative bandpower maps (MEG=88, iEEG=234) to assess cortical bandpower abnormalities across 
five commonly used frequency bands. Patient and region-specific abnormalities were estimated as the maximum 
absolute z-score across all five frequency bands. Using post-operative MRI we identified resected and spared regions. 
We hypothesized resection of abnormalities in seizure-free patients. 
For MEG, resected regions in seizure free patients were more abnormal than those spared. Distinguishability 
measures discriminated surgical outcome groups reasonably well across the whole cohort (AUC=0.667, p=0.082), 
and particularly well in extratemporal patients (AUC=0.782, p=0.045). In extratemporal patients MEG abnormalities 
outperformed iEEG abnormalities at discriminating outcome groups (AUC=0.700 p=0.117). 
Our results demonstrate that resting-state MEG and iEEG bandpower abnormalities may predict surgical outcome 
groups well, with each modality providing potentially complementary information. This suggests that the harmonisation 
of MEG and iEEG data could be useful for localising epileptogenic tissue in patients who are candidates for surgical 
resection. 
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Long-term outcome following selective amygdalo-hippocampectomy in temporal lobe 
epilepsy: piriform cortex resection reveals superior seizure control rates

V Borger1, M Bahna1, M Hamed1, A Racz2, T Baumgartner2, A-L Potthoff1, I Ilic1, A Becker3, F Mormann2, R Surges2, H 
Vatter1, M Schneider1

1University Hospital Bonn, Department of Neurosurgery, Bonn, Germany, 2University Hospital Bonn, Department of 
Epileptology, Bonn, Germany, 3University Hospital Bonn, Department of Neuropathology, Section for Translational 
Epilepsy Research, Bonn, Germany

Purpose: Transsylvian selective amygdalo-hippocampectomy (tsSAHE) is a valid surgical treatment option for drug-
resistant mesial temporal lobe epilepsy (mTLE). In a recently published study, we showed that resection of at least 
27% of piriform cortex strongly correlated with seizure freedom one year following tsSAHE. However, the impact of 
piriform cortex resection on long-term seizure outcome is currently unknown. The aim of this study was to evaluate the 
impact of piriform cortex resection on long-term seizure outcome after tsSAHE. 
Methods: Long-term follow-up (FU) was defined as at least two years postoperatively. Between 2012 and 2017, 
64 patients with mTLE who had undergone tsSAHE at our center with a completed dataset for long-term FU were 
included in the analysis. Seizure outcome at the last available follow-up was assessed according to the International 
League against Epilepsy (ILAE). Patients were stratified according to favorable (ILAE class 1) and unfavorable 
(ILAE class 2-6) seizure outcome and resected proportions of hippocampus, amygdala and piriform cortex were 
volumetrically assessed. 
Results: In the whole cohort, the mean FU duration was 3.75 years (yrs) (standard deviation ± 1.61 yrs). Patients with 
favorable long-term seizure outcome revealed a significantly larger proportion of resected piriform cortex compared to 
patients with unfavorable seizure outcome (median resected proportion was 46% (IQR 31-57) versus (vs.) 16% (IQR 
6-38), p=0.001). Among those patients with at least 27% resected proportion of piriform cortex, there were significantly 
more patients with seizure freedom at the last FU compared to the patients with less than 27% resected proportion of 
piriform cortex (83% vs. 39%, p=0.0007). 
Conclusions: Our results show a strong impact of the extent of piriform cortex resection on long-term seizure 
outcome following tsSAHE in mTLE. The authors suggest the piriform cortex to constitute a key target volume in 
tsSAHE to achieve seizure freedom in the long-term. 

204 
Epileptogenic tubers are associated with more homogeneous calcium content: a combined 
quantitative susceptibility mapping (QSM) and stereoelectroencephalography (SEEG) pilot 
study

A Chari1,2, J Sedlacik3, K Seunarine1,2, R Piper1,2, P Hales3, K Shmueli4, K Mankad3, U Löbel3, C Eltze5, F Moeller6, R 
Scott5, M Tisdall1,2, H Cross5,2, D Carmichael7
1Great Ormond Street Hospital, Neurosurgery, London, United Kingdom, 2University College London, Institute of Child 
Health, London, United Kingdom, 3Great Ormond Street Hospital, Radiology, London, United Kingdom, 4University 
College London, Faculty of Engineering Science, London, United Kingdom, 5Great Ormond Street Hospital, Neurology, 
London, United Kingdom, 6Great Ormond Street Hospital, Neurophysiology, London, United Kingdom, 7King‘s College 
London, Biomedical Engineering, London, United Kingdom

Purpose: Prior studies have found an association between calcification and epileptogenicity of tubers in tuberous 
sclerosis complex (TSC). Quantitative susceptibility mapping (QSM) is a novel tool which can quantify the magnetic 
susceptibility of tissue. In this explorative pilot study, we assess the utility of QSM in identifying putative epileptogenic 
tubers in TSC using stereoelectroencephalography (SEEG) data as ground truth. 
Methods: We studied TSC patients undergoing SEEG who had multi-echo gradient-echo sequences available. 
QSM and R2* values were extracted for all tubers, based on manually drawn 3D regions of interest using 3D T1 
and T2-FLAIR sequences. Characteristics of the distribution of QSM and R2* values from implanted tubers were 
compared using binary logistic generalised estimating equation (GEE) models designed to identify ictal (involved in 
seizure onset) and interictal (persistent interictal epileptiform activity) tubers. These models were then applied to the 
unimplanted tubers to identify potential ictal and interictal tubers that were not sampled by SEEG. 
Results: A total of 146 tubers were identified in 10 patients, 76 of which were sampled using SEEG. The GEE models 
identified that higher kurtosis of the QSM values within each tuber was associated with epileptogenicity (p=0.04 for the 
ictal model and p=0.005 for the interictal model). Both models had poor sensitivity (35.0% and 44.1% respectively) but 
high specificity (94.6% and 78.6% respectively). When the models were applied to the unimplanted tubers, there was 
a linear association between the number of unresected ictal tubers and post-operative Engel outcome, although this 
was not statistically significant (p=0.16). 
Conclusion: There was increased kurtosis of QSM values in epileptogenic tubers, indicating increased homogeneity 
of calcium content. This study provides an important proof of principle that quantification and assessment of tuber 
calcium content through QSM may be a useful biomarker in the identification of putative epileptogenic tubers in TSC. 
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205 
The MAST Trial: prospective evaluation of a machine learning algorithm for the planning of 
SEEG trajectories

A Chari1,2, S Adler2, K Wagstyl3, K Seunarine1,2, Z Tahir1, F Moeller4, R Thornton5, S Boyd4, K Das4, G Cooray4, F 
D‘Arco6, T Baldeweg2, C Eltze7, H Cross7,2, M Tisdall1,2

1Great Ormond Street Hospital, Neurosurgery, London, United Kingdom, 2University College London, Institute of Child 
Health, London, United Kingdom, 3University College London, Wellcome Centre for Human Neuroimaging, London, 
United Kingdom, 4Great Ormond Street Hospital, Neurophysiology, London, United Kingdom, 5Cambridge University 
Hospitals, Neurophysiology, Cambridge, United Kingdom, 6Great Ormond Street Hospital, Radiology, London, United 
Kingdom, 7Great Ormond Street Hospital, Neurology, London, United Kingdom

Purpose: Despite a plethora of machine learning algorithms that have been developed in the field of epilepsy, few 
have undergone prospective clinical evaluation with a view to being integrated into routine clinical practice. Here, we 
report results of a prospective evaluation a lesion detection algorithm designed to detect focal cortical dysplasia (FCD) 
in children undergoing stereoelectroencephalography (SEEG) at a single centre. 
Methods: This prospective single arm interventional (IDEAL phase 1/2a) study of 20 patients. Children undergoing 
SEEG at a single centre were enrolled in the study. Following routine SEEG planning, clinical MRI scans were run 
through the MELD lesion detection algorithm to identify putative lesion clusters, which were merged with the planned 
electrode trajectories. If the top 3 MELD-identified lesion clusters were not already sampled, up to 3 additional SEEG 
electrodes were added. The primary outcome measure was the proportion of patients that had additional electrode 
contacts in the SEEG-defined seizure onset zone. Secondary outcomes included safety and efficacy end points. 
Results: To date, 15 patients (median age 12.6, 7 females) have been recruited to the study, in whom a SOZ has 
been identified in 8 (53%). A total of 51 lesion clusters have been identified (range 0-11), of which 17 have fulfilled 
criteria for implantation. A total of 12 additional electrodes have been implanted in 7 patients. One (7%) has fulfilled 
the primary outcome measure whilst one other patient has had the SOZ identified within a cluster that was already 
implanted as part of the routine SEEG plan. There have been no safety issues.  
Conclusion: We demonstrate early-stage prospective clinical validation of a machine learning lesion detection 
algorithm in aiding the identification of the seizure onset zone in children undergoing SEEG. Further multi-centre 
validation will build the rationale for incorporating such technology into routine clinical use. 

275 
Stereo-electroencephalography-guided radiofrequency thermocoagulation in patients with 
MRI-negative focal epilepsy

L Panadés-de Oliveira1,2, A Barguilla1, C Pérez-Enríquez1,2, A Principe1,2,3, R Rocamora1,2,3

1Hospital del Mar, Epilepsy Monitoring Unit, Department of Neurology, Barcelona, Spain, 2Hospital del Mar Medical 
Research Institute (IMIM), Epilepsy Neuroscience Research Group, Barcelona, Spain, 3Pompeu Fabra University, 
Biomedical Engineering, Faculty of Health and Life Sciences, Barcelona, Spain

Purpose: Coupled to stereo-electroencephalography, radiofrequency thermocoagulation (SEEG-RFTC) represents a 
therapeutic alternative for patients with refractory focal epilepsy, with highly variable outcome results across studies. 
Nonlesional MRI has been described as a predictor of unfavorable response. This work aims to describe the outcomes 
of SEEG-RFTC, focusing on patients with MRI-negative epilepsy. 
Method: We conducted a retrospective observational study including 31 patients who were affected with MRI-
negative focal epilepsy and submitted to SEEG-RFTC. Primary outcome was freedom from disabling seizures at 
last follow-up. Reduction in seizure frequency (a reduction of more than 50% was classified as RFTC-response) and 
neuropsychological outcomes were also evaluated. Potential factors influencing post-RFTC outcome were considered 
comparing different variables between responders and non-responders. 
Results: The mean follow-up period was 27.2 months (range 6-69) and twenty-three patients (74.2%) completed a 
minimum follow-up period of one year. Fourteen patients (45.2%) were responders, showing eight of them seizure-
freedom (25.8% of the whole cohort). All seizure-free patients at 6-month visit maintained their status during the long-
term follow-up. One case had a permanent complication not directly related to thermolesions. Most patients showed 
no significant change in cognitive profile. Electrically elicited seizures (EES) were observed in all seizure-free patients 
and were more frequent in responders (p=0.038). 
Conclusion: SEEG-RFTC may lead to a good response also in patients with MRI-negative focal epilepsies; in our 
cohort, a quarter of the patients were seizure-free and almost one-half were responders at last follow-up. Although 
these results are still far from those achieved through conventional resective surgery, a non-negligible proportion of 
patients may benefit from this one-stage and much less invasive approach. Although factors associated with seizure 
outcome remain still to be elucidated, in our study EES were significantly more frequent among responders, and 
achieving a 6-month period of seizure freedom seems to predict a long-term good response. 
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338 
Normative brain mapping of interictal intracranial EEG to localise epileptogenic tissue

P Taylor1, C Papasavvas1, T Owen1, G Schroeder1, F Hutchings1, F Chowdhury2, B Diehl2, J Duncan2, A McEvoy2, A 
Miserocchi2, J de Tisi2, S Vos2, M Walker2, Y Wang1

1Newcastle University, Newcastle upon Tyne, United Kingdom, 2UCL, London, United Kingdom

The identification of abnormal electrographic activity is important in a wide range of neurological disorders, including 
epilepsy for localising epileptogenic tissue. However, this identification may be challenging during non-seizure 
(interictal) periods, especially if abnormalities are subtle compared to the repertoire of possible healthy brain 
dynamics. Here, we investigate if such interictal abnormalities become more salient by quantitatively accounting 
for the range of healthy brain dynamics in a location-specific manner. To this end, we constructed a normative map 
of brain dynamics, in terms of relative band power, from interictal intracranial recordings from 234 subjects (21,598 
electrode contacts). We then compared interictal recordings from 62 patients with epilepsy to the normative map to 
identify abnormal regions. We hypothesised that if the most abnormal regions were spared by surgery, then patients 
would be more likely to experience continued seizures post-operatively. We first confirmed that the spatial variations 
of band power in the normative map across brain regions were consistent with healthy variations reported in the 
literature. Second, when accounting for the normative variations, regions which were spared by surgery were more 
abnormal than those resected only in patients with persistent post-operative seizures (t=-3.6, p=0.0003), confirming 
our hypothesis. Third, we found that this effect discriminated patient outcomes (AUC=0.75 p=0.0003). Normative 
mapping is a well-established practice in neuroscientific research. Our study suggests that this approach is feasible 
to detect interictal abnormalities in intracranial EEG, and of potential clinical value to identify pathological tissue 
in epilepsy. Finally, we make our normative intracranial map publicly available to facilitate future investigations in 
epilepsy and beyond. 

369 
A retrospective review of the pathology of epilepsy surgeries at a tertiary referral centre in 
Ireland

M Doyle1,2,3, E Tallon1, L McElligott1, P Moloney1,2,3, H El Naggar1,2, R Kilbride1, P Widdess-Walsh1,2, G Cavalleri2,4, N 
Delanty1,2,4

1Beaumont Hospital, Neurology/Epilepsy, Dublin, Ireland, 2Royal College of Surgeons in Ireland, FutureNeuro SFI 
Research Centre, Dublin, Ireland, 3Royal College of Surgeons in Ireland, StAR MD Programme (Blackrock Clinic), 
Dublin, Ireland, 4Royal College of Surgeons in Ireland, School of Pharmacy and Biomolecular Sciences, Dublin, 
Ireland

Purpose: About 33% of epilepsy patients have seizures that cannot be controlled with medication. For selected 
patients, resection of epileptogenic brain has a better chance of controlling drug-resistant seizures than further 
medication trials. As part of patient care, an electronic patient record (EPR) is maintained on all patients treated at 
Beaumont Hospital (Ireland) with epilepsy. It was noted that the pathology of epilepsy surgeries was often not readily 
available on the EPR. 
Methods: We conducted a retrospective review in our epilepsy clinic using the EPR to determine the frequency with 
which the pathology of epilepsy surgeries were documented, with the aim of ultimately improving documentation. In 
cases where pathology was not documented, patient charts and pathology lab reports were analysed. Cases of focal 
cortical dysplasia (FCD), in particular, were phenotyped to determine which cases were still refractory post-surgery 
(with a particular focus on Type II for consideration for treatment with everolimus). 
Results: 280 cases have been analysed to date. 107/280 (38.2%) had the pathology of epilepsy surgery documented, 
while 173/280 (61.8%) were not. There were 75 (27%) cases of tumour-related pathology, 12 (4%) vascular 
malformations, 26 (9%) hippocampal sclerosis, 70 (25%) gliosis, 64 (23%) normal or inconclusive pathology, while 
there were 32 (11%) cases of malformations of cortical development (MCD). This includes 23 (8%) cases of FCD 
(Types I, II, III), 15 (5%) of which were Type II. 7/15 were patients with ongoing, refractory epilepsy. 
Conclusion: The pathology of epilepsy surgery is an important factor in the success of surgery. However, 
documentation levels in this review were below 50% (less than half). The FCD cohort thus far represents 8.2% of the 
pathology identified. This is comparable to the reported 9% in the literature. Further research on the use of everolimus 
as an adjunctive therapy in these patients is ongoing. 
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399 
SEEG-guided radiofrequency thermocoagulation in refractory focal epilepsy

A Balatskaya1, A Marinez2, N Pedyash3, O Bronov2, M Odeniazova1, A Zuev3

1Federal State Budgetary Institution ‚National Medical and Surgical Center named after N.I. Pirogov‘ of the Ministry 
of Healthcare of the Russian Federation, Neurology, Moscow, Russian Federation, 2Federal State Budgetary 
Institution ‚National Medical and Surgical Center named after N.I. Pirogov‘ of the Ministry of Healthcare of the Russian 
Federation, Neuroradiology, Moscow, Russian Federation, 3Federal State Budgetary Institution ‚National Medical 
and Surgical Center named after N.I. Pirogov‘ of the Ministry of Healthcare of the Russian Federation, Neurosurgery, 
Moscow, Russian Federation

Purpose: RFTC is a minimally invasive ablative option for refractory focal epilepsy. Our aim was assess effectiveness 
and safe of SEEG-guided radiofrequency thermocoagulation in refractory focal epilepsy.
Methods: A retrospective chart review was conducted of all patients who underwent stereo EEG- guided RF-TC at 
our center. Total number of patients with follow-up more than 6 months were 49.
Results: The mean age of onset was 24,2 years and the mean age at SEEG was 35,2 years. MRI lesions were not 
identified in 65 % of the series. 56.5% of the patients were seizure free at 1 month. The mean duration of improvement 
was 4.8 months. 4 patients were seizure free for >12. 4 patients had functional deficits post-procedures, transient in 3 
patients and prolonged in one of whom. 3/4 were anticipated following the results of cortical stimulation. Multivariate 
analysis found 2 independent criteria linked to RFTC efficiency one month after RFTC: frequency of the seizures 
before RFTC and number of contacts used.
Conclusion: RFTC is a safe method providing important predictive information for surgical resection. An improvement 
in seizure frequency, often transient, is seen in 2/3 of our patients. RFTC could be useful as a palliative technique for 
patients with an epileptogenic zone overlapping with eloquent areas, with minimal risk of complications.

414 
Lesion-focused stereotactic radiofrequency thermocoagulation for bottom of sulcus focal 
cortical dysplasia: Case series and call for prospective registry study

T Wehner1, Y Parpaley2, J Voges3, J Wellmer1

1Ruhr-Universität Bochum, Ruhr-Epileptology, Bochum, Germany, 2Ruhr-Universität Bochum, Department of 
Neurosurgery, Bochum, Germany, 3Otto-von-Goericke Universität Magdeburg, Stereotactic Neurosurgery, Magdeburg, 
Germany

Purpose: Minimally invasive surgical treatment options are increasingly used in epilepsy surgery. We describe our 
experience with lesion-focused stereotactic radiofrequency thermocoagulation (L-RFTC) for bottom of sulcus focal 
cortical dysplasia (BOS-FCD) since 2012, and propose a multicenter prospective registry study to compare this 
method to open resections. 
Method: Retrospective case series of 13 patients (6 women, median age 32 years) treated with L-RFTC from 2012 
to 2019. Patients were offered both L-RFTC and open resection of small BOS-FCD after comprehensive noninvasive 
and intracranial (n=7) presurgical epilepsy evaluation suggested that the BOS-FCD was the epileptogenic zone. 
Planning of the L-RFTC was done based on 3D-FLAIR-MRI in order to achieve complete destruction of the BOS-FCD 
through a series of coagulations using up to 7 trajectories. 
Results: Locations of BOS-FCD were superior frontal in 4, central in 3, insular in 2, parietal in 2, and orbitofrontal and 
temporooccipital in one patient each. In 10 cases, the BOS-FCD was located in or adjacent to eloquent cortex. One 
patient underwent further open resection for unchanged seizure frequency six months after L-RFTC. Seizure outcome 
at 12 months was Engel I in 11 and Engel II in 2; at 24 months Engel I in 8, Engel II in 2, and not available in 3. Last 
observed outcome after 34 months (mean) / 26 months (median) was Engel Ia in 7, Engel Ib in 3, Engel 2 in 2, and 
Engel 3 in 1. There was one postprocedural ischemia adjacent to the coagulation cavity, resulting in permanent left 
hand sensory impairment and subtle gait ataxia. 
Conclusion: L-RFTC is a minimally invasive treatment option that can be an alternative to an open resection in 
selected patients with small BOS-FCD. We propose a multicenter prospective registry study to investigate whether this 
method can be applied in a broader setting. 
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422 
Use of laser interstitial thermal therapy for pediatric TSC-associated epilepsy with multiple 
tubers

M Tomschik1, B Pimpel2, J Herta1, J Wais1, F Winter1, C Dorfer1, M Feucht2, K Rössler1

1Medical University of Vienna, Department of Neurosurgery, Vienna, Austria, 2Medical University of Vienna, 
Department of Pediatric and Adolescent Medicine, Vienna, Austria

Purpose: Tuberous sclerosis (TSC) causes seizures in ~85% of patients. Drug resistance, multiple seizure types, 
discordant findings in video-EEG studies, and multiple tubers are common occurrences in these patients, which have 
limited the use of resective epilepsy surgery due to its invasiveness. We therefore investigated the value of MR-guided 
LITT following stereotactic intracranial EEG (sEEG) in this patient population. 
Methods: We started an algorithm of sEEG followed by LITT using the Medtronic Visualase system in January 2021 
and recorded patient and procedural data in a prospectively kept database. SEEG-electrodes and laser fibers were 
implanted in a surgical suite equipped with intraoperative MRI using a frameless stereotactic approach with and 
without robotic guidance. 
Results: In the first year after implementing this algorithm, we treated 7 pediatric patients with 8 LITT procedures. All 
patients had multiple tubers (range 9 to >30) and no single dominant tuber could be defined using prolonged video 
scalp-EEG. For sEEG we implanted a median of 10 electrodes (range 8-14) per patient. All patients showed interictal 
epileptiform activity on multiple electrodes, but ictal activity was more confined in most cases. Six procedures used 
two laser fibers and two procedures only one. A mean energy of 4610.6 joule (SD±1836.7 joule) per fiber was used 
to create a mean ablation volume of 12.1 cm3(SD±6.9 cm3) per patient. One patient showed transient increase of a 
preexisting hemiparesis, which resolved under corticosteroid treatment; otherwise, there were no complications. LITT 
led to a decrease of seizure frequency in all patients and the patients’ caregivers noted developmental improvements. 
Conclusion: LITT following sEEG is a valuable tool for TSC-associated epilepsy, especially in patients not considered 
good candidates for a resective surgery. Even though long-term outcome data is still missing, the success seen so far 
warrants continuation and further investigation of this treatment algorithm. 

427 
Start of laser ablation (LiTT) in Spain: initial report of two reference centers

R Rocamora1, M Carreño2, J Capellades1, I Delgado1, A Principe1, E Conde-Blanco2, N Infante1, P Roldán2, J Rumià2, 
G Conesa1

1Hospital del Mar, Barcelona, Spain, 2Hospital Clínic de Barcelona, Barcelona, Spain

Purpose: The laser ablation technique (LiTT) offers new opportunities in epilepsy surgery. Performing MRI-controlled 
destruction of tissue with control of temperature and limits is not offered by other techniques such as RF-CT. We 
report the preliminary experience with LiTT in adult patients of two national and European reference centers (EPICare) 
in Spain. 
Method: 18 procedures have been performed in 16 adult patients: 4 hypothalamic hamartomas (HH), 4 hippocampal 
sclerosis (HS), 1 complex periventricular heterotopia (PVH), 3 incomplete resection remnants, 1 posterior quadrant 
cystic lesion in neurofibromatosis type 1 (NF1), 1 low-grade neuroglial tumor, 1 tuberous sclerosis complex (TSC) 
and 1 sulcus bottom dysplasia (FCD). Specific protocols were developed for each pathology. The implantations were 
performed using a robot and the ablations were performed in the Neuroradiology Department. The indication was 
made in a multidisciplinary meeting. 
Results: In all 18 ablations there was 1 complication (hemianopia) and all patients were discharged 48-72 hours 
after the procedure. A suboptimal catheter trajectory was detected in 4 out of 15 ablations. Analyzed by pathology, 
the patient with low-grade neuroglial tumor, 3 out of 4 patients with HS and 1 patient with FCD are seizure free 
(Engel I). 2 patients with HH have presented a seizure reduction of 80% (Engel II). The patient with HPV presented 
an initial seizure reduction of 80% but relapsed posteriorly (Engel III). Only 1 out of 3 patients with surgical remnants 
was seizure-free (Engel I). Out of 10 cognitive evaluations, 3 improved, 5 were unchanged and 2 worsenings were 
detected. 
Conclusion: LiTT is a safe procedure with good tolerability and suitable for use in complex cases, but also in TLE 
when the cognitive outcome is a concern. LiTT requires high hospital resources. Results are excellent in some 
indications but poor in others. The main complications arise from suboptimal catheter trajectories. 
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450 
Be Aware: the safety of temporarily pausing propofol to enable intraoperative 
electrocorticography during epilepsy surgery under general anesthesia

D Sun1, M van ’t Klooster1, E Ringeling1, E Schaft1, P Van Rijen1, F Leijten1, M Demuru1, P Robe1, T Kappen2, R Hoff2, 
M Zijlmans1,3, The RESPect group
1University Medical Center Utrecht, Neurology and Neurosurgery, Utrecht, Netherlands, 2University Medical Center 
Utrecht, Anesthesiology, Utrecht, Netherlands, 3Stichting Epilepsie Instellingen Nederland, Heemstede, Netherlands

Purpose: The administration of propofol could be paused during epilepsy surgery under general anesthesia to 
improve intraoperative electrocorticography signals. We evaluated the safety of this procedure regarding the depth of 
sedation and the risks of awareness. 
Method: We retrospectively included surgeries in which the propofol administration was paused to record 
electrocorticography. Clinical reports were screened for signs of awareness. We used intraoperative motor movements 
and the change of vital signs during surgery as indicators of the depth of sedation. We calculated the change of mean 
arterial blood pressure (MAP) and heart rate (HR) during the propofol pause compared to the baseline. The baseline 
was defined as the mean MAP or HR ten minutes before the propofol pause. MAP and HR increase of more than 
15% were considered clinically relevant. We investigated whether clinical factors such as the ASA physical status 
classification (ASA class) predicted clinically relevant MAP and HR increase using the logistic regression model and 
expressed the predictive value in odds ratio with 95% confidence interval (OR, 95% CI). 
Results: We included 352 surgeries in which propofol was paused 742 times. The average duration of the pauses 
was 9 ± 5 minutes. Five patients moved during the pause. One of them had relevant MAP and HR increase. Four 
patients had relevant MAP and HR increase without motor movements. No patients reported awareness. Increased 
duration of the propofol pause and ASA class III predicted clinically relevant MAP and HR increase (respectively: 
OR=1.12, 95%CI[1.05 – 1.19], OR=3.85, 95%CI[1.05 – 14.17]). 
Conclusion: Adequate depth of general anesthesia could be maintained when the administration of propofol was 
paused during epilepsy surgery. The benefits of optimal epilepsy surgery outweighed the limited potential risks of this 
approach. Temporarily pausing the administration of propofol could be considered safe when using MAP and HR as 
proxies for potential arousals. 

467 
Preoperative anxiety predicts postoperative satisfaction in epilepsy surgery

C Cook1, S Baxendale2

1UCLH NHS Trust, London, United Kingdom, 2UCL Queen Square Institute of Neurology, Department of Clinical & 
Experimental Epilepsy, London, United Kingdom

Purpose: Patient reported outcome measures (PROMS’s) are an important metric in the assessment of outcomes 
following any elective treatment. The Epilepsy Surgery Satisfaction Questionnaire (ESSQ-19) is a validated measure 
of patient satisfaction that yields a global satisfaction score and scores in four further sub domains; seizure control, 
psychosocial function, surgical complications and recovery from surgery. Post operative factors such asseizure 
freedom and reductions in anti-seizure medicationshave been associated with increased satisfaction ratings on 
these indices following surgery, however, the influence of preoperative factors has not yet been explored. This study 
examined preoperative psychiatric predictors of ESSQ-19 scores. 
Methods: All patients who underwent epilepsy surgery at our centerin the decade between January 2010 and 2020 
and who were at least one year out from surgery were invited to complete the ESSQ-19 (n=284). 
Results: Responses were received from 29% of the sample. Non responders did not differ from responders in age, 
type of surgery, sex or seizure outcome, but had a lower verbal intellectual function. Reported satisfaction rates 
were high in each ESSQ-19 domain (Seizure control, mean = 83.9; Psychosocial function, mean = 72.4; Surgical 
Complications, mean = 86.4; Recovery from surgery, mean = 77.4; Overall satisfaction, mean =80.8) and broadly 
comparable to those reported in the original validation sample. Preoperative levels of anxiety predicted postoperative 
satisfaction with recovery from surgery and psychosocial outcomes, with higher levels of anxiety associated with 
higher levels of dissatisfaction in both sub domains. 
Conclusions: Satisfaction with some aspects of postoperative outcome is not just dependent upon postoperative 
factors but can be predicted from preoperative levels of anxiety. Clinicians offering preoperative counselling and 
preparation with respect to patients’ expectations of surgical outcome should be cognizant of the possible impact of 
anxiety on postoperative satisfaction, particularly with respect to psychosocial function. 
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483 
Clinical utility of semi-automatic electric source imaging of interictal discharges powered 
by Epilog in presurgical evaluation and surgical treatment decision making

J Hyppönen1, H Eronen2,3, A Saarela2,3, E Mervaala1,3, R Kälviäinen2,3, L Jutila2,3

1Kuopio University Hospital, Full Member of ERN EpiCARE, Department of Clinical Neurophysiology, Kuopio, Finland, 
2Kuopio University Hospital, Full Member of ERN EpiCARE, Department of Neurology, Kuopio Epilepsy Center, 
Neurocenter, Kuopio, Finland, 3University of Eastern Finland, Institute of Clinical Medicine, School of Medicine, Faculty 
of Health Sciences, Kuopio, Finland

Purpose: EEG source imaging (ESI) has an additive value in about one-third of the patients with drug resistant focal 
epilepsy (Foged M et al. Clin Neurophysiol 2020;131:324-329). We aimed to evaluate clinical utility of the automated 
ESI analyses results during presurgical work-up. 
Methods: Thirty consecutive presurgical patients (mean age of 33.8 years (range 3.8-56.6)) with focal onset epilepsy 
during 2021 were included. The video-EEG recorded at the Kuopio University Hospital was analyzed using Epilog 
NV services (Gent, Belgium). Automatically detected spike clusters were evaluated and the source localization at the 
half-rising phase of the peak of the averaged spikes was used for the ESI localization on the lobar level. The reports 
of the epilepsy surgery team meetings, which included summary of the clinical, antiseizure medication, genetic, MRI, 
MEG and FDG-PET data, were used for the assessment of the clinical utility of the ESI results in the decision making 
process during presurgical evaluation. We present the preliminary results. 
Results: Epilepsy duration was 17.8 ±12.7 years. MRI abnormalities were detected in 22/30 patients and FDG-
PET hypometabolism – in 19/27 patients. In the automated ESI analyses no spikes or no true epileptic spikes were 
detected in four patients (13%). The largest spike clusters (average 1998 spikes/cluster) were localized to temporal 
(16), frontal (7) lobes or insula (3). Overall, two patients refused to continue with presurgical evaluation. Preliminary 
decision of the multidisciplinary team: seven surgical resections, three vagal/DBS stimulator implantations, for eight no 
surgical treatment, for ten the clinical decision is still pending. 
Conclusions: Automated spike detection analyses and source localization performed using commercial Epilog 
platform identified true epileptic spikes in 26/30 consecutive presurgical patients thus leaning the process of interictal 
analyses of the video-EEG monitoring. The detailed evaluation of the clinical utility of the identified ESIs for presurgical 
evaluation and decision-making will be presented. 

484 
The spatial relationship between the MRI lesion and intraoperative electrocorticography in 
focal epilepsy surgery

S Straumann1,2, E Schaft1, HJ Noordmans3, JW Dankbaar4, W Otte5, J Van Steenis6, P Smits1, W Zweiphenning1, P 
Van Eijsden1, T Gebbink1, L Mariani2, M Van ‚t Klooster1, M Zijlmans1,7

1University Medical Center Utrecht, Department of Neurology and Neurosurgery, Utrecht, Netherlands, 2University 
Hospital Basel, Department of Neurosurgery, Basel, Switzerland, 3University Medical Center Utrecht, Department 
of Medical Technology and Clinical Physics, Utrecht, Netherlands, 4University Medical Center Utrecht, Department 
of Radiology, Utrecht, Netherlands, 5University Medical Center Utrecht, Department of Child Neurology, Utrecht, 
Netherlands, 6University of Twente, Faculty of Science and Technology, Enschede, Netherlands, 7Stichting Epilepsie 
Instellingen Nederland (SEIN), Heemstede, Netherlands

Purpose: MRI and intraoperative electrocorticography are often used in tandem to delineate epileptogenic tissue 
in focal epilepsy surgery. The aim of this study was to find the spatial relationship between MRI lesions and 
electrographic discharges on electrocorticography, e.g., spikes (<80Hz) and ripples (80-250Hz). 
Method: We retrospectively included 33 pediatric and adult patients with lesional neocortical epilepsy who underwent 
electrocorticography-tailored surgery (14 female, median age=13.4 years, range=0.6-47.0 years). Mesiotemporal 
lesions were excluded.We used univariate linear regression to find correlations between spike/ripple rates on an 
electrode and its distance from the MRI lesion. We tested distances to three different points of the lesion. A simple 
slopes moderator analysis was used to investigate whether and how the underlying pathology type and lesion volume 
influenced any existing correlations. 
Results: We found spike and ripple rates to be spatially most strongly linked to the edge of the MRI lesion. The 
underlying pathology type markedly influenced the spatial relationship between event rates and the MRI lesion 
(pspikes<0.0001,pripples<0.0001), while lesion volume did not (pspikes=0.64,pripples=0.89). A higher spike rate was 
associated with a shorter distance to the lesion for cavernomas (B=-1.37,p<0.0001,η2=0.22), focal cortical dysplasias 
(B=-0.25,p<0.0001,η2=0.05), and pleomorphic xanthoastrocytomas (B=-0.18,p=0.01,η2=0.09). For focal cortical 
dysplasias, a higher ripple rate was also associated with a shorter distance (B=-0.35,p<0.0001,η2=0.05). Conversely, 
low-grade gliomas showed a positive correlation; the further an electrode was away from the lesion, the higher the 
rate of spikes (B=0.65,p<0.0001,η2=0.37) and ripples (B=2.67,p<0.0001,η2=0.22) recorded on it. 
Conclusion: Pathophysiological processes specific to certain pathology types seem to determine the spatial link 
between the MRI lesion and event rates in electrocorticography. This should be considered when interpreting 
electrocorticography results intraoperatively. This study also supports previous findings that non-tumorous lesions 
intrinsically generate spikes and ripples, while low-grade tumours preferentially cause epileptogenicity in the 
peritumoral tissue. 
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492 
Retrospective study of single pulse electrical stimulation (SPES) as a clinical tool during 
intracranial presurgical evaluation for drug resistant epilepsy

I Stavropoulos1,2, G Alarcon3, R Selway4, T Hope2, DR Lee5, N Gupta5, V Sanchez-Sanchez6, D Jimenez Jimenez2,7, F 
Kazi3, A Valentin1,2

1King‘s College Hospital, Department of Clinical Neurophysiology, London, United Kingdom, 2King‘s College London, 
Department of Basic and Clinical Neuroscience, IoPPN, London, United Kingdom, 3Hamad Clinical Corporation, 
Department of Clinical Neurology, Doha, Qatar, 4King‘s College Hospital, Department of Neurosurgery, London, United 
Kingdom, 5King‘s College London, Medical School, London, United Kingdom, 6Virgen Macarena Hospital, Neurology 
Department, Seville, Spain, 7UCL Queen Square Institute of Neurology, Department of Clinical and Experimental 
Epilepsy, London, United Kingdom

Introduction: Cortical responses to single pulse electrical stimulation (SPES) have been used as part of the pre-
surgical assessment workup during intracranial telemetry, to assess cortical hyperexcitability and connectivity between 
different brain areas. 
Methods: We retrospectively studied 358 patients from 1999-2019 who had undergone SPES during presurgical 
intracranial telemetry at King’s College Hospital. To evaluate the clinical value of SPES, we studied surgical outcomes 
of 107 patients who underwent resective surgery with a follow-up of >12 months. We classified outcome into patients 
with temporal and extratemporal resections. Patients with previous cortical resection were excluded from this analysis.
Engel I-II was considered as favourable surgical outcome. 
Results: Seventy-seven patients had temporal resection. Among the 55 with favourable outcome (71% out of the 
total with temporal resections), 36 (65%) had a complete resection and 10 (18%) had partial resection of the areas of 
SPES abnormalities. Nine (16%) did not show abnormal responses to SPES. Among the 22 patients with unfavourable 
outcome, seven (32%) had complete resection of the areas of SPES abnormalities, 10 (45%) had partial resection, 
and five (23%) did not show SPES abnormal responses. 
Thirty patients were operated over extratemporal regions. Among the 13 patients with favourable outcome (43% of 
the total with extratemporal resections), five (38 %) had a complete resection and three (23%) had a partial resection 
of the SPES abnormal areas. Five (38%) did not show abnormal responses to SPES. Among the 17 patients with 
unfavourable outcome, one (6%) had a complete resection of the SPES abnormalities and 11 (65 %) had not resected 
SPES abnormalities. Five (29%), did not show SPES abnormal responses. 
Conclusion: Complete resection of areas with SPES responses showed a correlation with favourable surgical 
outcome. SPES could be considered as an additional useful investigation during the presurgical assessment workout 
in patients undergoing intracranial recordings. 

544 
Epilepsy surgery in Latvia: results of the first 5 years of prospective database

J Strautmanis1, BY Wehbe2, D Ozolins2

1Children‘s Clinical University Hospital, Epilepsy and Sleep Medicine Centre, Riga, Latvia, 2Children‘s Clinical 
University Hospital, Department of Neurology and Neurosurgery, Riga, Latvia

Purpose: Epilepsy surgery can be extremely effective treatment in selected refractory epilepsy patient group. Studies 
have shown wide range (14-91%) of seizure freedom at different centers after resective procedures. Seizure freedom 
rates depend on several factors including experience and skills of the team. It is very important to follow results at 
local level to compare them with international data. 
Method: Epilepsy surgery was introduced in Children’s Clinical University Hospital at Jan 2017. Prospective database 
(REDCap) of presurgical investigation, surgery and follow up program was made. Statistics: RStudio 1.3.1093. 
Results: Epilepsy surgery was performed in 28 patients (age 0.4-34.0, mean 11.6 y, 24 children, 4 adults), 13 
(46%) were temporal, 9 (32%) frontal, 3 (11%) temporo-occipital, 1 (3.6%) temporo-parietal, 1 (3.6%) parieto-
occipital, 1 (3.6%) hemispherotomy; 13 (46%) were lesionectomies, 9 (32%) anterior temporal lobectomies, 2 (7.1%) 
lesionectomies plus cortectomies, 2 (7.1%) extended temporal lobectomies, 1 (3.6%) Delalande hemispherotomy, 
1 (3.6%) lobectomy. By radiological etiology 18 (64.3 %) were MCDs (9 FCDs, 5 TSC), 5 (17.9%) gliosis/scarring, 
4 (14.3%) low grade tumors, 2 (7.1%) had hippocampal sclerosis. Epileptic encephalopathies were diagnosed in 4 
(14.3%) children. 
Follow up time was 0.25-5 years (mean 1.5), 17 (61%) were seizure free (ILAE class 1 and 2) with 59% (95% CI: 43-
81%) survival probability after 5 years. Repeated surgery was required for 5 (17.8%) patients. 
Adverse events were recorded in 6 (21.4%) patients (isolated or in combination: 2 brain edema, 3 cerebral infarction, 2 
hemi/monoparesis, 1 diplopia, 1 dysphagia). Permanent unexpected neurological deficit experienced 1 (3.6%) patient. 
No statistically significant predictors of favorable outcome can be found at this point. 
Conclusion: Larger patient group and longer follow up period is required to compare data with international datasets. 
Selected cases show that it is extremely important to have fast access to epilepsy surgery in every country. 
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557 
The hybrid 18F-FDG PET/MRI in pre-surgical evaluation of focal pediatric epilepsy: a 
multicentric study

C Luisi1,2, G Carfì-Pavia1, L de Palma1, M Guariento2, S Sartori2,3, I D‘Errico4, R Scotto-Opipari4, M Martucci4, C 
Boniver3, N Specchio1, D Cecchin5

1Bambino Gesù Children‘s Hospital IRCCS, Neuroscience and Neurorehabilitation Department, Rome, Italy, 
2University of Padua, Department of Neurosciences, Padua, Italy, 3University Hospital of Padua, Department of 
Women‘s and Children‘s Health, Padua, Italy, 4University Hospital of Padua, Neuroradiology Unit, Department of 
Radiology, Padua, Italy, 5University Hospital of Padua, Nuclear Medicine Unit, Department of Medicine - DIMED, 
Padua, Italy

Purpose: To evaluate the role of hybrid 18F-FDG PET/MRI in the study of pediatric patients potentially candidate to 
epilepsy surgery. 
Method: Multicentric retrospective study on pediatric patients with focal epilepsy, evaluated for epilepsy surgery 
from January 2017 to October 2021 (OPBG, Rome - Hospital of Padua). All patients underwent 18F-FDG PET/MRI. 
EEG was performed during radiotracer injection. Neuroradiological data were analysed based on the hypothesized 
epileptogenic zone (EZ). Phase1: blinded evaluation of 3T MRI data. Phase2: analysis of PET/MRI data. Phase3: 
agreement between neuroimaging results and hypothesized EZ was verified. EEG and metabolic changes were 
visually scored. 
Results: 80 patients, mean age 9.5 years (0.7-18.4), disease duration 4.33 years (0.1-18.3). Hypothesized EZ: 
frontal (35%), temporal (27%), fronto-temporal (14%), other (24%). 21% of periprocedural EEG showed frequent 
abnormalities. Phase1: 36/80 MRI positive. Phase2: PET/MRI +/+ (47/80), PET/MRI +/- (22/80), PET/MRI -/+ (1/80), 
PET/MRI -/- (10/80). Phase3: agreement with the electroclinical hypothesis in 92% of positive cases from Phase1 
(33/36), in 94% from Phase2 (65/69). Metabolic changes: 40% larger than lesion, 16% multilobar, 11% involving 
subcortical structures; 6% hypermetabolism. PET/MRI identified EZ in 86% of cases, 12 more lesions if compared with 
Phase1 (59% vs 45%). 26 patients underwent surgical resection, 4 termocoagulation (70% Engel IA, mean FU 1,46 
years); the others are not eligible or waiting for surgery. 
Conclusion: The 18 F-FDG PET/MRI analysis of data revealed an improved diagnostic capability in identifying 
EZ concordant with the electro-clinical hypothesis, if compared with the blinded 3T MRI, and with the 3T MRI co-
evaluated with PET. Few similar studies have been reported in pediatric cohorts (Oldan JD et al. Seizure 2018;61:128-
134; Paldino et al. Pediatr Radiol 2017;47(11):1500-1507; Guo K et al., Eur Radiol 2021;31(9):6974-6982). Our study 
supports the role of hybrid 18 F-FDG PET/MRI in pre-surgical evaluation of pediatric patients with focal epilepsy. 

560 
Implantation and reimplantation of intracranial EEG electrodes in patients considering 
epilepsy surgery

C Eelbode1, L Spinelli1, M Corniola2, S Momjian2, M Seeck1, K Schaller2, P Mégevand1,3

1Geneva University Hospitals, Neurology, Geneva, Switzerland, 2Geneva University Hospitals, Neurosurgery, Geneva, 
Switzerland, 3University of Geneva, Clinical Neuroscience, Geneva, Switzerland

In patients with drug-resistant epilepsy who are considering surgical therapy, intracranial EEG (iEEG) helps delineate 
the putative epileptogenic zone. In a minority of patients, however, iEEG fails to identify seizure onsets. In such cases, 
it might be worthwhile to reconsider the original hypotheses regarding the location of the seizure onset zone and to 
reimplant more iEEG electrodes to sample additional cerebral regions. The consequences of such a strategy for the 
patient are unknown. 
In this retrospective, single-center case-control study, we identified ten patients in whom the initial set of implanted 
iEEG electrodes did not allow delineating the seizure onset zone precisely enough to offer resective surgery, and 
in whom additional iEEG electrodes were implanted in a second operation within the same hospital stay (leaving in 
place most or all of the initially implanted electrodes). These cases were matched to controls who did not undergo 
reimplantation with respect to duration of epilepsy, temporal vs. extra-temporal lobe epilepsy, and presence or 
absence of a putative epileptogenic lesion on the MRI. Seven cases and eight controls went on to resective surgery. 
No intracranial infection occurred in either cases or controls. One control suffered an intracranial hemorrhage. 3 cases 
and 2 controls suffered from a post-operative neurological or neuropsychological deficit (difference not statistically 
significant). Most importantly, we found no difference in post-operative seizure control between cases and controls 
(mean ILAE score difference 0.2, p=0.75). Compared to an ILAE score of 5 (i.e. stable seizure frequency in the 
absence of resective surgery), our cases showed significant improvement (mean ILAE score difference -1.3, p=0.013). 
Despite our small sample size, our study suggests that reimplantation of iEEG electrodes can offer the possibility of 
epilepsy surgery to patients in whom the initial iEEG investigation was inconclusive, without compromising on the risk 
of complications or on seizure control. 



Posters by categoryPlatform sessions by session

565 
Twenty-five years of epilepsy surgery at a Central European Center – trends in intervention 
delay and outcomes

V Všianský1, M Brázdil1, I Rektor1, I Doležalová1, J Kočvarová1, O Strýček1, E Brichtová2, J Chrastina2, J Hemza2, O 
Horák3, P Mužlayová3, M Pail1
1Brno Epilepsy Center, St. Anne‘s University Hospital, Department of Neurology, Brno, Czech Republic, 2Brno Epilepsy 
Center, St. Anne‘s University Hospital, Department of Neurosurgery, Brno, Czech Republic, 3Brno Epilepsy Center, 
Brno University Hospital, Department of Child Neurology, Brno, Czech Republic

Purpose: This study aimed to analyze changes in the outcomes, intervention delay, and disease characteristics in 
patients referred to Brno Epilepsy Center for epilepsy surgery over the last twenty-five years. 
Method: A total of 605 patients with pharmacoresistant epilepsy who underwent intracranial epilepsy surgery or 
VNS implantation were enrolled in the study. Three periods were compared statistically (1995-2000, 2001-2010, and 
2011-2020). Engel class I was considered a successful outcome for intracranial surgery, McHugh class I or II for VNS 
implantation. 
Results: In total, 384 patients underwent intracranial surgery and 221 patients a VNS implantation. In the three 
analyzed time periods, the duration of epilepsy before referral to the center has not decreased (17, 18.2, and 18.1 
years for 1995-2000, 2001-2010, and 2011-2020 respectively, p = 0.72), however, the duration of the diagnostic 
process before intervention in the center itself dropped significantly in the last decade (from 2.6 years to 1.4 years, p < 
0.001). The proportion of successful outcomes for both intracranial (61%, 69%, 59%, p = 0.15) and VNS implantation 
procedures (56%, 70%, 63%, p = 0.31) remained unchanged among the selected time periods. In the 2011-2020 
period, the percentage of extratemporal epilepsies and pathologies other than hippocampal sclerosis markedly 
increased (from 31% to 51% and 47% to 68%, p < 0.001 and p = 0.02 respectively). 
Conclusion: Since 1995, the duration of intractable epilepsy before referral to the Brno Epilepsy Center has not been 
significantly shortened, there is however a clear increase in the speed of the diagnostic evaluation prior to surgery. 
Although the outcomes have not changed, the amount of more complex cases being evaluated and treated surgically 
in the last years has risen sharply. Similar trends have already been observed in other well-established centers 
worldwide and offer an interesting foray into the future of epilepsy surgery. 

567 
Improving the localization of radiofrequency thermocoagulation using interictal stereo-EEG 
features in intractable focal epilepsy

M Pail1, J Cimbalnik2, I Doležalová1, J Kočvarová3, O Strýček1, D Hrabovský4, J Chrastina4, M Brázdil1
1St. Anne’s University Hospital and Medical Faculty of Masaryk University, Brno Epilepsy Center, Department of 
Neurology, Brno, Czech Republic, 2International Clinical Research Center, St. Anne’s University Hospital, Brno, Czech 
Republic, 3St. Anne’s University Hospital, Brno Epilepsy Center, Department of Neurology, Brno, Czech Republic, 
4St. Anne’s University Hospital and Medical Faculty of Masaryk University, Brno Epilepsy Center, Department of 
Neurosurgery, Brno, Czech Republic

Purpose: The aim of the study was to evaluate particular EEG features in relation to the effectiveness of 
radiofrequency thermocoagulation (RFTC) within the presumed epileptogenic zone using implanted diagnostic 
intracerebral electrodes in patients with drug-resistant epilepsy. 
Method: As part of the study, we analyzed the data of a group of 21 patients who underwent RFTC since 2017 using 
stereotactically implanted electrodes. In addition to general clinical characteristics, we studied specific EEG features 
(high-frequency oscillations (HFO) and entropy) in individual electrode contacts used for RFTC. Finally, we performed 
a statistical analysis of these EEG features in seizure-free patients compared to patients with persistent epileptic 
seizures. The follow-up was at least twelve months after RFCT. 
Results: The average number of contacts between which RFTC was performed was 6 (range 2-22). After RTFC, two 
patients were seizure free, 50–90% reduction in seizure frequency was observed in 7 patients and less than 50% in 3 
patients. Therefore, the RFTC did not change the frequency of seizures in 9 patients. The frequency and occurrence 
of HFO was not critical in determining the suitability of thermocoagulation for a particular contact. Nevertheless, 
regarding an entropy, in the band 1-20 Hz and 250-600 Hz, the relative entropy was significantly higher, in the band 
20-250 Hz significantly lower in the contacts used for RFTC in patients with good postoperative outcome. 
Conclusion: The presented results of this pilot study are comparable with previously published data. At least a 50% 
seizure reduction was achieved in 42.9 % of patients (two complete responder). In the future, the analysis of the EEG 
characteristics of individual electrode contacts could specify the selection of contacts suitable for RFTC. 
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571 
Partial disconnection surgery as an effective alternative in the treatment of refractory 
epilepsy: about two cases

A Juiz Fernandez1, E Ortegon Aguilar2, A Prieto Gonzalez3, P Fuentes Pita4, JA Castiñeira Mourenza5, E Pardellas 
Santiago6, FJ Lopez Gonzalez1, X Rodriguez Osorio1

1Hospital Clinico Universitario, Refractory Epilepsy Unit - Neurology, Santiago de Compostela, Spain, 2Hospital 
Clinico Universitario, Neurology, Santiago de Compostela, Spain, 3Hospital Clinico Universitario, Refractory 
Epilepsy Unit - Neurosurgery, Santiago de Compostela, Spain, 4Hospital Clinico Universitario, Neuropediatrics, 
Santiago de Compsotela, Spain, 5Hospital Clinico Universitario, Refractory Epilepsy Unit - Neuroradiology, Santiago 
de Compostela, Spain, 6Hospital Clinico Universitario, Refractory Epilepsy Unit - Neurophysiology, Santiago de 
Compostela, Spain

Purpose: Disconnection surgery is a surgical alternative por patients who develop drug-resistant epilepsy. They have 
been successfully used to treat a wide range of pathologies, including hemimegalencephaly, Sturge-Weber syndrome 
and porencephalic cyst, among others. 
When epilepsy is symptomatic of extensive or multilobar lesions, a wide resection surgery would imply greater 
morbidity and mortality and a worse functional prognosis. Resection surgery may be discarted due to anatomical or 
functional risks. Partial disconnection techniques in order to limit the recurrence of seizures may offer an option to 
treat these patients. 
Methods: We describe two patients with drug-resistant epilepsy evaluated in our referral center for epilepsy surgery 
and who underwent partial disconnection surgery after presurgical evaluation. 
Results: The first patient is a 13-year-old boy. He was diagnosed with Lennox-Gastaut syndrome with a structural 
cause secondary to extensiveright temporo-occipital focal cortical dysplasia type I. Video EEG monitoring confirmed 
the existence of epileptic seizures with right temporal focal onset. After presurgical evaluation with epileptic zone 
located in the right temporal lobe, right temporoparietooccipital disconnection surgery was performed in 2017. 
The second patient is a 47 year-old man. He presented with refractory epilepsy and MRI showedleft temporo-parieto-
occipital nodular heterotopia and ipsilateral mesial temporal sclerosis. VideoEEG monitoring revealed left temporal 
mesial focal onset seizures. Given the presence of ipsilateral temporobasal venous angioma with increased bleeding 
risk in case of a typical temporal lobe resection, left temporal disconnection surgery was performed by suprapetrous 
craniotomy in 2018. 
Both patients suffered from no complications after surgery wihout seizure recurrence since then (Engel I). 
Conclusions: Partial disconnection surgeries are a safe and effective alternative for selected patients in whom 
resection surgery is not possible. It is essential to carry out a pre-surgical evaluation to consider all possible options 
even when direct surgery does not appears to be a treatment option. 
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579 
Development and validation of the 5-SENSE score to predict focality of the seizure-onset 
zone as assessed by stereoelectroencephalography

A Astner-Rohracher1, G Zimmermann2, T Avigdor3, C Abdallah3, N Barot4, M Brazdil5, I Dolezalova5, J Gotman3, JA 
Hall6, K Ikeda7, P Kahane8, G Kalss1, V Kokkinos9, M Leitinger1, I Mindruta10, L Minotti8, MM Mizera11, I Oane10, M 
Richardson9, SU Schuele11, E Trinka1, A Urban4, B Whatley7, F Dubeau3, B Frauscher3

1Christian Doppler University Hospital, Centre for Cognitive Neuroscience Paracelsus Medical University Hospital, 
Neurology, Salzburg, Austria, 2Paracelsus Medical University, Team Biostatistics and Big Medical Data, IDA Lab 
Salzburg, Salzburg, Austria, 3Montreal Neurological Institute and Hospital, McGill University, Neurology, Montreal, 
Canada, 4University of Pittsburgh, Neurology, Pittsburgh, United States, 5Faculty of Medicine, Masaryk University 
and St. Anne´s University Hospital, Neurology, Brno, Czech Republic, 6Montreal Neurological Institute and Hospital, 
McGill University, Neurosurgery, Montreal, Canada, 7Dalhousie University and Hospital, Neurology, Halifax, Canada, 
8CHU Grenoble-Alpes, Univ. Grenoble Alpes, Grenoble Institut Neurosciences, Neurology, Grenoble, France, 
9Massachusetts General Hospital, Neurosurgery, Boston, United States, 10“Carol Davila” University of Medicine and 
Pharmacy, Neurology, Bucharest, Romania, 11Northwestern University, Neurology, Chicago, United States

Purpose: Stereo-electroencephalography (SEEG) has become the gold standard in case of inconclusive non-invasive 
pre-surgical epilepsy work-up. However, up to 40% of patients are subsequently not offered surgery, as the seizure-
onset zone (SOZ) is less focal than expected or cannot be identified. To predict focality of the SOZ in SEEG, we 
developed and validated a 5-point score (“5-SENSE-score”). 
Methods: Monocentric cohort study for score development (Montreal Neurological Institute; 02/2002-10/2018) 
followed by multicenter validation (05/2002-12/2019) in nine tertiary epilepsy centers.Selection criteria were ≥2 
seizures in EEG and availability of complete neuropsychological and neuroimaging datasets. Based on SEEG, 
patients were grouped as focal and non-focal SOZ. We reviewed demographic, clinical, EEG, neuroimaging, and 
neuropsychology data. A multiple logistic regression model for developing a score to predict SEEG focality was 
created and validated in an independent sample. 
Results: We analyzed 128 patients(57 women; median age, 31 years [range 13-58]) for score development and 
207 patients(97 women, median age 32, years [range 16-70]) for validation. The score comprised the following five 
predictive variables: focal lesion on Structural MRI (S of SENSE), absence of bilateral independent spikes in scalp 
EEG (E), localizing Neuropsychological deficit (N), strongly localizing Semiology (S), and regional ictal scalp EEG 
onset (E). The “5-SENSE-score” had an optimal mean probability cutoff for identifying a focal SOZ of 37.6 [SD=3.5]. 
Area-under-the-curve, specificity, and sensitivity were 0.83, 76.3% (95% CI: 66.7-85.8), and 83.3% (95% CI: 72.3–
94.1). Validationshowed 76.0% (95% CI: 67.5-84) specificity and 52.3% sensitivity (95% CI: 43.0-61.5). 
Conclusion: High specificity in score development and validation confirms that the “5-SENSE-score” predicts patients 
where SEEG is unlikely to identify a focal SOZ. It is a simple and useful tool assisting clinicians to reduce unnecessary 
invasive diagnostic burden on patients and overutilization of limited healthcare resources. 
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592 
Increase the accuracy of invasive epilepsy treatment by using multimodality brain imaging

A Colon1, O Schijns2, R van Hoof3, L Wagner1, P Ossenblok4,5

1Academic Center for Epileptology Kempenhaeghe/Maastricht UMC+, EMU, Heeze, Netherlands, 2Academic Center 
for Epileptology Kempenhaeghe/Maastricht UMC+, Neurosurgery, Maastricht, Netherlands, 3Academic Center for 
Epileptology Kempenhaeghe/Maastricht UMC+, KF, Heeze, Netherlands, 4Eindhoven University of Technology, 
Mathematics and Computer Science, Eindhoven, Netherlands, 5Clinical Neuro-Science Projects, Amsterdam, 
Netherlands

Purpose: Despite extensive presurgical work up of epilepsy surgery candidates not all treatment procedures are 
successful. In case of treatment failure re-analysis can help to identify reasons why procedures failed. Use of 
multimodality brain imaging tools allows to combine initial and re-analysis results, thus providing a clearer image of the 
underlying networks aiding the decision-making process towards a more accurate invasive treatment. 
Methods: Multimodality imaging software was developed to bring the brain imaging and functional neurophysiological 
datasets acquired during presurgical work up of a patient in the same co-ordinate system. Integration with 3D-mapping 
of depth electrode or stereo-EEG (SEEG) recordings translates the invasive neurophysiology recordings into the same 
3D-space. By combining pre- and post-resection brain images and the results of both SEEG recordings the clinicians 
were able to evaluate the initial treatment strategy against the re-analysis imaging results what improved the decision 
making towards reoperation. 
Results: Shown are the results to illustrate how the integration of non-invasive imaging with 3D-mapping of depth 
electrode EEG recordings may guide the re-evaluation of candidates for surgical treatment. Compared to the first 
implantation, showing an epileptogenic network with a single epileptogenic zone, the combination of both datasets 
showed that following the first SEEG implantation and subsequent resection 1) in case of reoperation the original 
resection has to be enlarged 2) part of the original network now has to be treated as an independent epileptogenic 
focus. 
Conclusion: Applications are designed to provide clinician with an easy-to-use tool for combined visualization of non-
invasive and invasive images acquired during the work-up of epilepsy surgery candidates. The software applications 
made it possible to combine data of all intracranial and non-invasive brain imaging of two different presurgical 
work ups in the same patient and appears to be a valuable tool in the re-analysis of surgical candidates aimed at 
reoperation. 

624 
Surgical treatment of multifocal extratemporal epilepsy

K Kostiuk1, V Buniakin1, V Cheburakhin1, M Shevelev1, Y Medvedev1, M Kostiuk2, A Popov1, V Musulevska1, M 
Bandrivskyi1
1Romodanov Neurosurgery Institute, Functional Neurosurgery and Neuromodulation, Kyiv, Ukraine, 2Romodanov 
Neurosurgery Institute, Vascular Neurosurgery, Kyiv, Ukraine

Purpose: For last decade have been observing the progress in management ofmultifocal epilepsy. Introduction of 
modern diagnostic and neurosurgical technologists allow to make resective and disconnecting interventions with 
minimal damage of brain and high efficiency. 
Methods:  55 patients with multifocal drug-resistant epilepsy underwent surgical treatment. Among them were 43 
(78%) children and 12 (12%) adults. Callosotomy performed in34(62%) cases, functional peri-insular hemispherotomy 
(FH) - in 15 (27%) and 6 (11%) patients underwentmultilobar resections (MLR). Postoperative follow-up ranged from 6 
months to 11 years (mean – 5.8 years). 
Results: Multiple epileptiform focuses or diffuse lesion and electric discharges within one hemisphere observed in 
21 (38%) cases, bilateral structure lesions - in 30 (55%) cases; MRI-negative epilepsy with bilateral discharges – in 4 
(7%) patients. 
After surgery 24 (44%) patients became seizures free (Engel Class IA): 13 - afterFH, 6 - afterMLRand 5 - after 
callosotomy. 
9 (16%) patients had rare short auras or focal seizures (Engel Class II), in 21 (38%) cases seizure frequency reduced 
less than on 75% or didn’t change significantly. Drop-attacks stopped in 26 of 30 (87%) children who have had them 
before callosotomy. 
Operative complications occurred in 2 (3,6%) children after FH. One child dead in three weeks after surgery because 
of cardiac arrest and developinghypoxic-ischemic encephalopathy. One child (1.8%) developed hydrocephalus 
neededventriculoperitoneal shunt placement. 
Conclusion: Best results were achieved after FH and MLR (90% patients became seizures free), while after 
callosotomy seizures stopped only in 5 (15%) cases. FH is recommended for unihemispheric epilepsy for children 
who do not have severe psychiatric disturbances and cognitive decline. While callosotomy is reserved for patients, 
suffering from severe epilepsy who are not good candidates for resective surgery. The blocking of bilateral 
epileptogenic activity by callosotomy allows to stop or significantly reduce myoclonic seizures and drop-attacks and 
improve patient’s quality of life. 
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651 
Resective epilepsy surgery: experiences from a multidisciplinary epilepsy team in Egypt

AA Morsy1, NA Kishk2, MK Moawad2, M Rizkallah3, M Baghdadi3, AM Nawito4, R Magdy2, H Rizk2, A Shaban Othman2, 
AM Fouad2, H Nafea5, E Alsayyad2

1Zagazig University, Neurosurgery Department, Zagazig, Egypt, 2Cairo University School of Medicine, Neurology, 
Cairo, Egypt, 3Tanta University, Faculty of Medicine, Radiodiagnosis, Tanta, Egypt, 4Cairo University School of 
Medicine, Clinical Neurophysiolody Unit, Cairo, Egypt, 5Cairo University School of Medicine, Clinical Neurophysiology 
Unit, Cairo, Egypt

Purpose: Resective epilepsy surgery is currently a standard treatment option for focal drug-resistant epilepsy (fDRE). 
However, surgery is underutilized in limited resources countries (LRC) mainly due to the lack of advanced equipment 
e.g. invasive monitoring. Nevertheless using available resources to the maximum within a multidisciplinary presurgical 
evaluation team may present the possibility of resective epilepsy surgery for selected patients with fDRE aiming at 
achieving seizure freedom and discontinuation of anti seizure medications. 
We present our experience in initiating a multidisciplinary team (MDT) for resective epilepsy surgery with limited 
resources in Egypt and review the postoperative outcomes. 
Methods: Fifty Patients with fDRE who underwent resective epilepsy surgery within a period of 2 years were 
reviewed, followed up for at least 12 months, and evaluated for their postoperative outcome. The pre-operative 
comprehensive assessment included clinical, neurophysiological, neuropsychological, and radiological evaluation, 
which was performed by a MDT. Intraoperative brain mapping techniques included awake craniotomy and direct 
stimulation techniques, neurophysiological monitoring, and electrocorticography were carried out. Operative 
complications, neurological deficits, and extent of resection were evaluated. Engel class I–IV classification was the 
primary outcome measure of epilepsy surgery. 
Result: They were 27 male and 23 female patients, with a mean age 16.3 years. Twenty-two patients had temporal 
lobe pathology, while 28 had extra-temporal. There were no major anesthetic complications. Postoperative immediate 
neurological deficits occurred in 4 (8%) patients and only one (2%) patient had a permanent deficit. The success 
rate as Engel class I was achieved in 38 patients(76%). While, 12% and 8% of patients showed Engel class II and III 
respectively, while two (4%) patients showed no worthwhile improvement as Engel class VI. 
Conclusion: Despite the limited resource setting, favorable outcomes could be achieved by resective surgery in 
patients with fDRE after careful presurgical multidisciplinary selection, using the available resources. 

654 
Extent of resection in long term epilepsy associated tumours

A Chalil1, D Steven1, S DeRibaupierre1

1Western University, Neurosciences, London, Canada

Introduction & Background: Seizure is a common presentation of gliomas and occur in 50% of all gliomas, and up 
to 88% in low-grade gliomas. Tumours such as dysembryoplastic neuroepithelial tumours (DNET) and gangliogliomas 
are commonly associated with epilepsy, and can account for up to 18% of all epilepsy surgery in adults. The extent 
of surgical resection is the main predictor of post-operative surgical freedom. However, even within patients who 
undergo a total tumour resection, some continue to have uncontrollable seizures, since the focus of epilepsy may lie in 
peritumoural tissue. 
Methods: This is a retrospective analysis of patients with temporal low grade gliomas including ganagliogliomas 
DNET, and PXA treated at Western University in the last 20 years. The aim of this study is to determine the effect 
of the extent of resection in temporal low grade gliomas in adults, specifically gangliogliomas, dysembroyplastic 
neuroepithelial tumours (DNET), and pleomorphic xanthoastrocytomas (PXA), on post-operative seizure control.The 
main comparison is the extent of surgical resection divided into four groups: lesionectomy, lesionectomy + mesial 
structure resection, anterior temporal lobectomy, or anterior temporal lobectomy + mesial structures resection. 
Results: Primary outcomes included pre and post-operative seizure frequency to calculate the Engle surgical 
outcome9. Secondary outcomes include time to first seizure, tumour recurrence, survival, and post-operative cognitive 
side effects. 
Conclusion: This study aims to define a resection strategy for optimal seizure control in patients with temporal low 
grade lesions. Due to the effect of temporal lobe gliomas on peritumoural brain, extended surgical resection, i.e. 
lesionectomy, anterior temporal lobectomy, and amygdalohippocampectomy produces the best long term seizure 
control in patients with temporal low grade tumours. Additionally, prolonging time between diagnosis and surgery can 
correlate negatively with post-operative seizure control, especially in patients who had not undergone an extended 
resection 
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673 
Outcome of vagal nerve stimulation for intractable epilepsy: the study from Korean 
National Hospital Registry

S-Y Lee1, J-K Kim2, SA Choi3, H-J Moon4, JH Phi5
1Kangwon National University School of Medicine, Neurology, Chuncheon, Korea, Republic of, 2Kangwon National 
University, Medical Bigdata Convergence, Chuncheon, Korea, Republic of, 3Ewha Womans University College 
of Medicine, Pediatrics, Seoul, Korea, Republic of, 4Soonchunhyang University College of Medicine, Neurology, 
Bucheon, Korea, Republic of, 5Seoul National University College of Medicine, Neurosurgery, Seoul, Korea, Republic of

Purpose: For fifteen years since vagal nerve stimulation (VNS) is supported by national health insurance in 2005, 999 
cases of VNS implantation were performed in Korea. This study aimed to assess the outcome and prognostic factors 
of VNS for intractable epilepsy. 
Method: We included the people with epilepsy who underwent VNS and had been treated in national hospitals 
between January 2005 and December 2018. 189 patients from 10 hospitals were recruited. Baseline clinical 
characteristics, seizure frequency and number of anti-seizure medication (ASM) measured every three months for 
one year before and after surgery, and surgical complications were collected from medical records. Health resource 
utilization for one year before and after surgery was assessed from health insurance data. 
Results: In comparison between pre- and post-surgery one year, 50% or more seizure reduction was achieved in 
53 (28.0%) patients, while seizure frequency increased twice or more in 8 (4.2%) patients. Seizure-free for one year 
or more was achieved in 11 (5.8%) patients. Seizure frequency significantly decreased in 50 (26.5%) and increased 
in 7 (3.7%) (Interrupted time series analysis). Number of ASM prescribed one year after surgery was median, 5 
[IQR 4 to 6], same as just before surgery. Number of admission or ER visit associated with status epilepticus were 
median 1.0 [IQR 1.0 to 3.5] before surgery and median 1.0 [IQR 1.0 to 2.8] after surgery. Pre and post-surgery 
epilepsy related medical cost was median 3,330 dollars and 3,220 dollars without significant difference. Factors 
associated with favorable outcome were not identified except focal spike with secondary bilateral synchrony in 
electroencephalography (odds ratio=2.3 [95% confidence interval 1.1 to 4.9]). 
Conclusion: The efficacy of VNS for intractable epilepsy varied depending on individuals. However, VNS was 
significantly beneficial in some patients. Focal spike with secondary bilateral synchrony is a factor predicting good 
response to VNS. 

690 
Machine learning algorithm for surgical treatment outcome prediction in pediatric patients 
with epilepsy

M Mercier1, C Pepi1, L De Palma1, G Pirani2, F Abatematteo2, G Carfì Pavia1, L Piscitello1, A De Benedictis1, CE 
Marras1, F Vigevano1, N Specchio1

1Bambino Gesu‘ Children‘s Research Hospital, Rome, Italy, 2La Sapienza University, Rome, Italy

The use of automated tool predicting outcomes of epilepsy surgery are becoming more used. We implemented, 
trained and tested a predictive model based on Machine Learning (ML) algorithm predicting surgical outcome in a 
pediatric cohort. We extract and analyze different type of complex and non-linear features of SEEG signals. This 
technique is evaluated with different performance measures: accuracy, sensitivity, and precision for each surgical 
outcome (seizure free vs non-seizure free). 
49 pediatric patients underwent SEEG implantation in our institute between 2009 and 2019 with a minimum post-
surgical follow-up of 2 years. 
Matlab software was used to design and train the network in a feedforward backpropagation. 
Power Spectrum, Coherence, Bi-spectrum, Entropy, Lyapunov and Hjorth features of SEEG data, (128 channels), 
were used to quantify the EEG. Nine architectures of Artificial Neural Network (ANNs),with different number of Hidden 
Layers (HL, 1-3) and Neurons (N, max 30),were used to predict postoperative outcome in the 8 patients. We used 
two combinations of features: all predictors vs those selected with statistical regression method. To evaluate system 
accuracy, each postoperative outcome predicted values were compared with actual outcomes. 
The SEEG parameters and the ANN with 2 HL and 15 N in the first HL predicted two class of surgical outcomes with a 
mean accuracy of 70%. 
The prediction accuracy decreased to 62% when only statistically significance SEEG features were used 
Predictor statistical analysis used to evaluate the most important predictors of the outcome didn’t show improvement 
of result. 
As a complex non-linear mathematical model, our ANN system is an interconnected data mining tool which 
prospectively analyzes relationships between electrophysiological variables. 
These results demonstrate an efficient utilization of ML to predict clinical outcomesproviding an improvement in 
predictive performance over classical statistical methods.Our findings suggest that this tool may be easily used during 
a presurgical consultation. 
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691 
Seizure-free outcome and safety of repeated epilepsy surgery for persistent or recurrent 
seizures

M Kunz1, P Karschnia1, I Borggräfe2, S Noachtar3, J-C Tonn1, C Vollmar3

1LMU University Hospital Munich, Dept. of Neurosurgery, Munich, Germany, 2LMU University Hospital Munich, Dept. of 
Pediatrics, Munich, Germany, 3LMU University Hospital Munich, Dept. of Neurology, Munich, Germany

Purpose: Reoperation may be an option for selected patients with unsatisfactory seizure control after the first epilepsy 
surgery, yet reports in the literature are limited. We describe seizure-free outcome and safety of repeated epilepsy 
surgery in our tertiary referral center. 
Method: Thirty-eight patients with focal refractory epilepsy, who underwent repeated epilepsy surgeries and had a 
minimum follow-up time after reoperation of six months, were included. Systematic reevaluation including MRI and 
non-invasive (n=38) and invasive video-EEG-monitoring (n=25, 66%) was performed. FDG-PET was acquired in 20 
patients (53%), ictal SPECT in 17 /45%). Multimodal three-dimensional resection maps were created for individual 
patients to allow personalized reoperation. Awake craniotomy with intraoperative language monitoring was performed 
in ten patients (26%). 
Results: Median time from first operation to reoperation was 74 months (range: 5-324). Median age at reoperation 
was 35 years (range: 1-74), median follow-up was 32 months (range: 7-142). Repeated MRI after the first epilepsy 
surgery showed an epileptogenic lesion in 24 patients (63%). The reoperation was temporal in 18 patients (47%), 
extra-temporal in nine (24%), and multilobar in eleven (29%). The reoperation was left-hemispheric in 24 patients 
(63%), close to eloquent cortex in 19 (50%), and distant from the initial resection in nine (24%). Following reoperation, 
27 patients (71%) became seizure-free (Engel class I), while eleven (29%) continued having seizures. Neither 
demographic nor clinical factors were associated with seizure-free outcome. Perioperative complications occurred in 
four patients (11%), with no fatalities. 
Conclusion:  Reoperation for refractory focal epilepsy is an effective and safe option in patients with persistent or 
recurrent seizures after initial epilepsy surgery. A thorough presurgical reevaluation is essential for favorable outcome. 

716 
The long-term distribution of seizures in a mouse model of focal cortical dysplasia type II

M Řehořová1, J Kudláček1, J Chvojka1,2, P Búran3, B Heřmanovská3, T Ravi3, O Novák3, N Procházková1, M Balaštík3, 
J Otáhal3, P Jiruška1

1Second Faculty of Medicine Charles University, Department of Physiology, Prague, Czech Republic, 2Czech Technical 
University, Faculty of Electrical Engineering, Prague, Czech Republic, 3Institute of Physiology of the Czech Academy 
of Sciences, Prague, Czech Republic

Purpose: Studies in animal models of epilepsy and humans with epilepsy demonstrated long-term fluctuations or 
cyclicity in seizure risk. It is now believed that long-term rhythms represent a crucial component of ictogenesis. The 
goal of this study was to explore the long-term distribution of seizures in a model of focal cortical dysplasia (FCD). 
Method: FCD was induced usingin utero electroporation of plasmid containing mTOR with p.Leu2427Pro mutation. 
Animals were implanted with epidural electrodes and video-EEG monitored for >2 weeks. Recorded data were 
analyzed visually. Seizure severity was scored according to the modified Racine scale. A seizure cluster was defined 
as a group of >5 seizures followed by a seizure-free period. 
Results: All animals (n=5) displayed long-term fluctuations in seizure probability. Three exhibited seizure 
accumulation into the clusters. One mouse exhibited five clusters of 5-7 seizures with an inter-seizure interval of 
6.4±0.6 minutes. The clusters were separated by 5 hours to 5 days. The other two mice had more extended clusters 
containing 12±4 seizures with an inter-seizure interval of 4.4±0.9 hours and inter-cluster periods of 1 to 4 days. The 
seizure duration of 51±2 s was consistent across animals. We discovered gradual prolongation of the seizure duration 
and progressively increasing severity of the seizures along with the cluster progression (p=0.0078, signed-rank test). 
Conclusion: Our data demonstrate that a murine model of FCD is associated with seizure clustering similarly to other 
epilepsy models and human patients. We described the internal dynamics of the clusters, namely the gradual increase 
of seizure duration and severity. These data could contribute to a better understanding of seizure predisposition. 
Supported by grants from the Czech Health Research Council of the Ministry of Health of the Czech Republic (NU21-
08-00533, NU21-04-00601), Czech Science Foundation (20-25298S, 21-17564S), and Primus project of the Charles 
University (PRIMUS/19/MED/003). 
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726 
Focal neuronal lipofuscinosis causing medically refractory frontal lobe epilepsy: paediatric 
case report of an ultrarare histology in epilepsy surgery

P Gadgil1, A Kumar1, S Iyer1, A Kayal1, M Munshi2, D Sanghvi2, H Kale2, H Khandare3, R Mhatre4, S Rao4, A 
Mahadevan4

1Kokilaben Dhirubhai Ambani Hospital and Research Institute, Centre for Neurosciences, Mumbai, India, 2Kokilaben 
Dhirubhai Ambani Hospital and Research Institute, Centre for Radiology, Mumbai, India, 3Kokilaben Dhirubhai 
Ambani Hospital and Research Institute, Nuclear Medicine, Mumbai, India, 4National Institute of Mental Health and 
Neurosciences, Neuropathology, Bangalore, India

Purpose: There are only 7 reported cases in literature of focal neuronal lipofuscinosis (FNL) in epilepsy surgery 
specimens- all affecting frontal lobe2. We describe the 2nd paediatric case overall. This case is the only one with clinical 
exome sequencing (CES) done preoperatively- reported normal. 
Method: We report clinical and 2 stage presurgical evaluation details of a 12 year old, right handed girl with medically 
refractory epilepsy. Focal seizures started at 10 years of age. The semiology was stereotypical- aura of heaviness in 
right upper limb, behavioural arrest, head/trunk version to right and an unusual smile with rare right upper limb clonic 
jerking and/or a fall. No postictal upper limb weakness noted. Past medical history was insignificant. Her grandfather 
had epilepsy. 1st stage presurgical evaluation was strongly suggestive of left prefrontal localisation (dominant lobe) but 
was MRI negative. Stereo EEG implantation in left frontal lobe showed distinct epileptogenic abnormality over the left 
middle frontal gyrus (LMFG). 
Results: Tailored resection of LMFG was done- guided by intraoperative monitoring and neuronavigation. Patient 
developed transient expressive aphasia. She is now seizure free for 2 years postoperatively. Histopathology and 
immunohistochemistry of surgical specimen showed dysmorphic neurons with accumulation of lipofuschin. 
Conclusion: FNL is an ultra rare, histologically identified etiology of medically refractory frontal lobe epilepsy. 
Lipofuschin is proposed to be result of autophagy in dysfunctional neurons- mediated by genes which control 
autophagy and vesicle trafficking1. Cases in literature experienced seizures for mean of 16.6 years (range 8-25) 
preceding surgery. The distinct features of shorter duration of preceding seizures (2 years in this child) and normal 
CES have the potential to further the understanding of pathogenesis of FNL. 
References: 
1. Liu et al Ann Neurol 2016;80:882–895 
2. Mhatre et al Epilepsy Behav Rep. 2020; 14: 100369 

727 
Epileptogenic low grade gliomas: treatment results

T Havryliv1, A Smolanka1, V Smolanka1

1Uzhhorod National University, Uzhhorod, Ukraine

Purpose: Seizures are the most common presenting symptom of newly diagnosed low-grade gliomas (LGG) and 
significantly impair quality of life. Achieving freedom from seizures is one of the main goals of surgical treatment. 
Methods: A retrospective analysis of 135 surgical interventions on epileptogenic LGG that were performed at the 
Municipal Non-profit Enterprise “Regional Clinic Center Of Neurosurgery And Neurology” Transcarpathian Regional 
Council during the last 9 years (January 2013 to January 2022). Patients with post-operative follow-up more than one 
year were assessed according to Engel scale. 
Results: Seizures were the presenting symptom in 71% of patients with LGG. Astrocytomas were the most frequent 
histological type of LGG (74%). There were 75% Engel class I, 20% in class II, 2.5% in class III, 2.5% in class IV 
patients. Engel class I was in 71% of patients with total tumor removal and in 65% of patients with subtotal/partial 
removal. No significant differences in seizure outcome were observed between astrocytic versus oligodendroglial 
tumors. 
Conclusions: Seizure control is one of the most important considerations in planning surgery for low-grade brain 
tumors. Surgical treatment, particularly gross tumor resection, contributes strongly to seizure freedom. 
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729 
Mood disturbances before and after resective surgery in pediatric epilepsy: preliminary 
findings

C Correale1, C Falamesca1, I Tondo1, M Mercier2, A De Benedictis3, L De Palma2, T Grimaldi Capitello1, F Vigevano4, N 
Specchio2, S Cappelletti1
1Bambino Gesù Children Hospital IRRCS, Clinical Psychology Unit, Rome, Italy, 2Bambino Gesù Children Hospital 
IRRCS, Rare and Complex Epilepsy Unit, Rome, Italy, 3Bambino Gesù Children Hospital IRRCS, Functional 
Neurosurgery Unit, Rome, Italy, 4Bambino Gesù Children Hospital IRRCS, Neurosciences Department, Rome, Italy

Purpose: Depression and anxiety are two of the most common psychiatric manifestations in children with intractable 
epilepsy. ILAE standards and indications stated that presurgical evaluating protocols should include formal measures 
of mood assessment. In our study, we have evaluated pre-post mood levels in a sample of children undergoing 
resective surgery. 
Method: 126 patients undergoing resective surgery between 2019-2021 at the Bambino Gesù Children Hospital were 
assessed during scheduled evaluation and counseling clinics. Of these, only 66 were suitable for mood assessment 
due to age (≥ 11 years old), then 29 patients were excluded because of missing pre-operative data or non-assessable 
(QI< 75) and 13 didn’t complete follow-up examination. We screened mood disturbances by using the Patient Health 
Questionnaire (PHQ-9) and the Generalized Anxiety Disorders (GAD-7) Questionnaires. We performed pre-surgical 
examination (T0) and post-operative evaluation (T1) after approximately 1 year and/or according to tailored clinical 
needs. 
Results: We found moderate-to-elevate percentages of anxiety depressive symptoms both before and after surgery 
in our sample (n= 24, M:14, F:10; MAge: 16.5 yrs). In detail: depressive symptoms (mild to severe) were present in 
37.5% of the sample both in T0 and T1, while anxious disorders (mild to severe) were present in 45.8% of the sample 
in T0 and in 41.7% in T1. Comorbidity was present in 25% of the sample in T0 and in 33.33% in T1. Despite the 
anxious symptomatology decreased over time, it was not statistically significant (paired t-test, P = 0.528). 
Conclusions: Preliminary data showed 1-year mood stability in a sample of children with intractable epilepsy after 
resective surgery. Referring to the literature evidence of high risk for mood disorders, this result may represent an 
encouraging outcome. Proactive management of surgical resection in pediatric epilepsy should be promoted and 
complemented with standardized screening tools also for psychiatric comorbidities and PTSD. 

736 
Hemispherotomy is the most efficient surgical procedure for drug-resistant hemispheric 
epilepsy in children

P Dimova1, K Minkin1, K Gabrovski1
1University Hospital “St. Ivan Rilski”, Neurosurgery, Sofia, Bulgaria

Purpose: The aim of our study is to present the first series of children with drug-resistant hemispheric epilepsy 
treated with hemispherotomy in Bulgaria. We reviewed the indications and results from this aggressive neurosurgical 
operation. 
Method: Our retrospectively analyzed cohort includes eight consecutive children operated on during 10-year period 
(2011-2020). We have used lateral (peri-insular) technique in 7 children, and vertical (parasagittal) technique in one 
child. 
Results: The most frequent hemispheric lesion in our series was a large porencephalic cyst associated with gliosis 
due to hypoxic-ischemic injury (4 children). The other hemispheric pathologies were Sturge-Weber syndrome (2 
children), Rasmussen encephalitis (1 child) and hemimegalencephaly (1 child). Complete seizure control was 
achieved in all 8 children. Anti-seizure medication was stopped in 4 children. There was no worsening of the 
preoperative neurological deficit. The only complication in a child with Sturge-Weber syndrome was a postoperative 
communicating hydrocephalus after peri-insular hemispherotomy, and was successfully treated with lumbo-peritoneal 
anastomosis. 
Conclusion: Hemispherotomies are the most successful operations for drug-resistant hemispheric epilepsies in 
children. Nowadays, after 15 years of experience, the epilepsy surgery in Bulgaria includes the whole spectrum of 
surgical interventions - from minimally invasive procedures such as vagus nerve stimulation to the most complex and 
extensive surgeries such as hemispherotomy. 
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742 
Introducing of prospective quality of life assessment in pediatric epilepsy surgery patients: 
a pilot study

A Belohlavkova1, J Kohout2, D Bursikova Brabcova3,4, M Ebel1, P Krsek1

1Charles University, Second Faculty of Medicine, Motol University Hospital, Motol Epilepsy Center, Department of 
Paediatric Neurology, Prague, Czech Republic, 2University of West Bohemia, Faculty of Education, Department of 
Physics, Pilsen, Czech Republic, 3University of South Bohemia, Faculty of Education, Department of Pedagogy and 
Psychology, Ceske Budejovice, Czech Republic, 4University of West Bohemia, Faculty of Education, Department of 
Psychology, Pilsen, Czech Republic

Purpose: This study aimed to introduce a systematic monitoring of the health related quality of life (HRQoL) in 
children undergoing resective epilepsy surgery in Motol Epilepsy Center, Prague. In long term we aim to analyze 
effects of epilepsy surgery on various aspects of HRQoL. 
Method: We have recruited children with focal intractable epilepsy evaluated in Motol Epilepsy Center as potential 
candidates of of resective or disconnective epilepsy surgery. The recruitment started in May 2019. The inclusion 
criteria were: 1) age between 11 and 18 years, 2) IQ above 70 points. To evaluate the HRQOL we used QOLIE-AD-48 
(Health-Related Quality of Life Measure for Children with Epilepsy). The Czech version of QOLIE-AD-48 consisting 
of six domains (Epilepsy impact, Memory, Physical functioning, Stigma, School behavior, Health perceptions) was 
standardized in our previous study. The questionnaire was administered to all patients during the diagnostic work-
up and in operated patients 6, respectively 12 months after the surgery. For preliminary results we analyzed data 
available until February 2022. 
Results:: We obtained presurgical evaluation of quality of life from 29 children. Surgery was not indicated in 4 cases, 
in 2 cases the diagnostic process was incomplete and in 4 the final follow-up was less than 6 months after surgery. 
Retests were available in 19 operated patients (in 17 cases after 6 months, in 16 cases after 12 months, in 11 cases 
both). We observed significant improvement in Health perception domain (p=0.003, resp. p<0.001) and Stigma 
domain (p=0.049, p=0.013), both 6 and 12 months after epilepsy surgery. In Epilepsy impact domain we observed 
significant improvement only after 6 months after surgery (p=0.030). 
Conclusion: Systematic monitoring enables advanced analysis of impact of epilepsy surgery on quality of life in 
pediatric patients. 

748 
Fever during depth electrode prolonged extra-operatory recordings: how common is it and 
what does it mean?

C Caldeiras1, C Chamadoira2, M Rito2, H Rocha1, R Rego1

1Centro Hospitalar Universitário de São João, Neurology, Porto, Portugal, 2Centro Hospitalar Universitário de São 
João, Neurosurgery, Porto, Portugal

Purpose: Depth electrodes are a valuable tool in the investigation of focal refractory epilepsies with infrequent 
complications. Non-infectious fever has been reported in context of intracranial electrode implantation, however, its 
true incidence and significance have not yet been explored in detail; we purposed to address these issues in this 
work. 
Methods: Retrospective observational study on patients that underwent intracranial EEG recordings with depth 
electrodes at a Portuguese epilepsy referral centre (November 2017 to December 2021). Data collection included 
sociodemographic and epilepsy characteristics, electrode trajectories, paraclinical records and three daily tympanic 
temperature (TT) readings. Patients with simultaneous subdural electrodes were excluded. Fever was defined as 
TT≥38ºC and subfebrile as TT 37.5-37.9ºC. 
Results: Thirty-one subjects were included [median age 42-yo (IQR 30-53), 17 female (55%)]. Most patients had 
temporal mesial (n=9, 29%) or multilobar (n=9, 29%) epilepsy. The median maximal TT was 37.6ºC (37.4-38.1). Ten 
individuals developed fever (32%) and 13 were subfebrile (42%); within a median time from implantation of 1 day 
(IQR 1-3). Twenty-five patients (81%) had at least one intraventricular electrode contact; such subjects had a higher 
risk of fever (10/25 vs. 0/6; p=0,141), without correlation with the number of intraventricular contacts (p=0.608). Fever 
was not related to the presence of haemorrhage (p=0.296), oedema (p>.990) or air (p>.990) on brain-CT. There were 
five clinically relevant events: subdural hematoma, cystitis, intestinal pseudo-obstruction, and thalamic infarction (n=1 
each); these were not associated with fever development (p=0,577). There were no CNS infections nor permanent 
neurological deficits. 
Conclusion: In our experience, up to a third of patients performing intracranial recordings with depth electrodes 
had fever, and none had a documented infection. The risk of fever was higher if there were intraventricular electrode 
contacts.Fever should always alert to the risk of infectious complications, but in this setting it is often benign and self-
limited. 
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784 
Defining spike propagation onset with electric source imaging predicts surgical outcome in 
children with drug-resistant epilepsy

MAG Matarrese1,2,3, A Loppini1,4, MS Perry2, E Tamilia5, JR Madsen5, PL Pearl5, S Filippi1, C Papadelis2,3,6

1Università Campus Bio-Medico di Roma, Department of Engineering, Rome, Italy, 2Cook Children‘s Health Care 
System, Neuroscience Research, Fort Worth, United States, 3University of Texas at Arlington, Department of 
Bioengineering, Arlington, United States, 4Istituto Italiano di Tecnologia (IIT), Center for Life Nano- & Neuro-Science, 
Rome, Italy, 5Boston Children‘s Hospital, Boston, United States, 6Texas Christian University, School of Medicine, Forth 
Wort, United States

Purpose: Spikes are the leading epilepsy biomarkers in intracranial EEG (iEEG), but they suffer from low specificity in 
identifying the epileptogenic zone, the brain area that is indispensable for the generation of seizures. Previous studies 
have shown that spikes propagate in time across large brain areas and that the onset of this propagation is more 
epileptogenic than areas of spread. Yet, the iEEG may miss the complete spatiotemporal evolution of this propagation 
due to its limited spatial resolution. Here, we use electric source imaging to delineate the spatiotemporal propagation 
of spikes and evaluate its predictive value in epilepsy surgery. 
Method: We analyzed iEEG data from 30 children (16 with Engel 1) with DRE who underwent resective surgery with 
available surgical outcome at least one year after surgery. For each patient, we reconstructed the spike propagation 
evolution via an in-house algorithm based on the dynamic Statistical Parametric Mapping inverse solution. On the 
patient’s MRI volume, we then defined onset and spread zone, and quantified the overlap of these regions with 
resection volume (ORES), and their mean distance from resection (dRES). 
Results: We observed spike propagation in all patients with a median duration of 93 ms [IQR: 29-180 ms]. The onset 
was more focal compared to the spread zone (p=0.006; 4.6 vs. 17.4 cm3). Higher ORES and shorter dRES were seen 
for the onset than the spread in good outcome patients (ORES: p=0.003, 97 vs. 61%; dRES: p<0.001, 4.6 vs 9.8 mm). 
Resecting >90% of the onset but not of the spread area was able to predict the postsurgical outcome (onset: p<0.001, 
PPV=93%, NPV=61%; spread:p=0.11, PPV=88%, NPV=49%). 
Conclusion: Mapping spike propagation onset with electric source imaging allows prediction of surgical outcome in 
children with DRE. Such a biomarker’s development may result in more accurate and less time-demanding presurgical 
evaluation. 

790 
Seizure outcomes in persons with autism spectrum disorder undergoing epilepsy surgery: 
a systematic review

C-S Kwon1, V Subramaniam2, J Goldstein3

1Columbia University, Neurology, Epidemiology, Neurosurgery, New York, United States, 2Icahn School of Medicine at 
Mount Sinai, Neurosurgery, New York, United States, 3Icahn School of Medicine at Mount Sinai, Neurology, New York, 
United States

Purpose: Autism spectrum disorder (ASD) and epilepsy commonly co-occur. Resective and non-resective surgeries 
can be effective treatments for patients with drug resistant epilepsy. However, past research in patients with ASD 
and epilepsy has yielded mixed results in regard to seizure outcomes following epilepsy surgery. We performed a 
systematic review focused on outcomes of epilepsy surgery in patients with ASD. 
Methods: We adhered to the PRISMA standards. Using relevant search terms, MEDLINE, Embase, and PsycInfo 
were queried from inception to December 2021. Studies were included if they reported seizure frequency following 
epilepsy surgery in persons with ASD. 
Results: 593 abstracts were identified, out of which 78 were selected for full text review. Thirty-seven studies reporting 
on 292 patients were included. 126 patients underwent resective surgery, 146 underwent neuromodulation (139 VNS, 
6 RNS, 1 DBS), and 19 underwent other palliative procedures (15 corpus callosotomy, 4 multiple subpial transection). 
Outcomes were stratified into four categories based on a combination of Engel classification and percentage seizure 
reduction at latest follow-up. The distribution of seizure outcomes for all procedures was as follows: 27.74% Engel I or 
seizure free, 17.12% Engel II or >75% seizure reduction, 21.23% Engel III or 50-74% seizure reduction, 33.56% Engel 
IV or <50% seizure reduction. Resections resulted in more favorable outcomes compared to VNS neuromodulation 
(50.79% Engel I vs. 7.91% Engel I, p = 0.028). 
Conclusions: Based on past work, there is potential for properly selected patients with ASD and epilepsy to 
experience a significant reduction in seizure frequency or seizure freedom following resective and non-resective 
epilepsy surgery. While there is a need for more large prospective studies, our review suggests that ASD patients may 
benefit from surgical treatment. 
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791 
Five nomograms and a scale to predict the outcome of epilepsy surgery – an external 
validation and head-to-head comparison study

L Hadady1, P Klivényi1, D Fabó2,1, S Beniczky3,4

1University of Szeged, Department of Neurology, Szeged, Hungary, 2National Institute of Clinical Neurosciences, 
Department of Neurology, Budapest, Hungary, 3Danish Epilepsy Center, Department of Neurophysiology, Dianalund, 
Denmark, 4Aarhus University, Department of Clinical Medicine, Aarhus, Denmark

Purpose: The aim of current study was to externally validate and to compare four different epilepsy surgery outcome 
prediction systems, three nomograms and the Epilepsy Surgery Grading Scale (ESGS). 
Methods: 211 patients with therapy-resistant focal epilepsy, undergoing surgical evaluation were retrospectively 
enrolled (presurgical group). Relevant data was extracted from the patients’ charts. Individual predictions were 
calculated using the nomograms, and patients were classified into the three scales according to the ESGS. 
Progression to surgery, and postsurgical seizure freedom and Engel score were assessed. 
Results: 139 patients underwent epilepsy surgery following the evaluation. The models for complete seizures freedom 
had a c-statistics of 0.56 at two years with clinical features only, 0.57 including the scalp EEG findings, and 0.62 at 
five years. For an Engel score of 1 the c-statistics was 0.60 and 0.63 at two and five years, respectively. With ESGS, 
we observed significant difference between grades 1-2, and 1-3 (p < 0.001 and p < 0.001 respectively), and a trend 
to significance between grades 2-3 (p = 0.064) in the presurgical group. In the surgical group there was a significant 
difference between grade 1-2 (p = 0.007) but we did not observe a statistically significant difference between grades 
1-3, and 2-3. When, in contrary to the original nomogram, limiting the presence of focal-to-bilateral tonic-clonic 
seizures (FBTCS) to the one year before the surgery, we acquired generally better fitting calibration curves and higher 
c-statistics (mean improvement was 0.0346, highest improvement 0.116). 
Conclusion: Our findings present similar concordance statistics for the nomograms as the original publications, 
improved by limiting FBTCS to the one last year before surgery. We present the first external validation for the 
nomogram, which includes both clinical features and scalp EEG findings in the evaluation (the improvement is 0.01). 
We confirm the usefulness of the ESGS. 
 

Genetics

62 
Predictive indices for the efficacy of genetic panels in pediatric epilepsy

G Heimer1,2, S Glazer Levavi1, M Tzadok1,2, O Bar Yosef1,2, B Ben Zeev1,2

1Sackler Faculty of Medicine, Tel Aviv University, Tel Aviv, Israel, 2Safra Children‘s Hospital at Sheba Medical Center, 
Pediatric Neurology, Ramat Gan, Israel

Purpose: Genetic panels are frequently used in the diagnostic workup of epilepsy patients. However, their yield of 
definitive diagnosis is relatively low, and the results can include variants of uncertain significance (VUS) necessitating 
follow-up tests. Our aim was to identify the clinical characteristics associated with high likelihood of reaching a 
definitive genetic diagnosis by these panels in order to increase their efficacy.  
Methods: We performed a retrospective cohort study, of 201 epilepsy patients in the Safra Children‘s Hospital at 
Sheba Medical Center, between June 2018 and August 2021, for which the „Invitae“ epilepsy genetic panel test was 
performed. The clinical characteristics evaluated for their predictive value were: epilepsy type and severity, seizures-
onset age, history of first-degree relative with seizures or epilepsy and coexistence of dysmorphism or autism/
intellectual disability (ID). Comparison between patients in whom a definitive genetic diagnosis was made to those in 
which it was not, with regards to these clinical variables, was performed using chi-squared test. Logistic regression 
was applied to create a multivariate model. 
Results: A definitive genetic diagnosis was found in 33/201 (16.4%) patients for whom the panel was performed, 
among those, SCN1A was the most common gene (5/33, 15%) and the median seizures-onset age 9 was months. 
The clinical characteristics that were significantly associated with obtaining a definitive genetic diagnosis were: 
existence of dysmorphism (13/33, 39.3%, p=0.0001), febrile seizures or generalized epilepsy febrile seizures plus 
(10/26, 38.4%, p=0.003) and seizure-onset<12 months (17/57, 29.8%, p=0.0001). Co-existence of autism/ID reached 
near-significance (19/87, 21.8%, p=0.07).   
Conclusions: The efficiency of genetic epilepsy panels used without stringent clinical criteria is relatively low. We 
suggest it can be raised considerably by recommending them only under certain clinical indications. This could reduce 
the burden on families and health-systems due to VUS and might lead to their subsidization under specific phenotypic 
labels. 
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124 
Outcomes in people with developmental and epileptic encephalopathies surviving into 
adulthood: what happens?

A Vakrinou1,2, L Agro1,2, R Demurtas1,2, W Xiong1,2, C Puvirajasinghe1,3, G Battaglia1,2, K Silvennoinen1,2, S Zagaglia1,2, 
GERC Genomics England Research Consortium4,5, WD Jones1,3, S Balestrini1,2,6, SM Sisodiya1,2

1UCL Queen Square Institute of Neurology, Department of Clinical and Experimental Epilepsy, London, United 
Kingdom, 2Chalfont Centre for Epilepsy, Gerrard Cross, United Kingdom, 3Great Ormond Street Hospital, North East 
Thames Regional Genetics Service, London, United Kingdom, 4Genomics England, London, United Kingdom, 5William 
Harvey Research Institute / Queen Mary University of London, London, United Kingdom, 6Meyer Children Hospital, 
Neurology Unit and Neurogenetics Laboratories, Florence, Italy

Purpose: Developmental and epileptic encephalopathies (DEE) are amongst the most severe epilepsy syndromes. 
Typically, DEEs present in childhood, with evolving refractory seizures, developmental delay, and multiple 
comorbidities. Despite their high premature mortality, there are many individuals who survive into adulthood. 
Nevertheless, long-term evolution of DEEs in adults remains largely unknown. Here we explore the long-term outcome 
of adults with DEEs with respect to seizure control, comorbidities and functional outcomes. Additionally, we investigate 
which of the DEEs can still be considered epileptic encephalopathies, indicating the potential influence that this may 
have on treatment strategies. 
Method: Adults with DEE diagnosis at some point in their history were included in this retrospective single-centre 
observational study. Molecular genetic results were obtained through gene panels, whole exome sequencing (WES) 
and whole genome sequencing (WGS) from clinical and research environments, including the UK 100,000 Genomes 
Project. Research results were confirmed by accredited clinical genetics laboratories. Genetic diagnosis was 
established using accepted classification criteria, following discussion at multidisciplinary meetings. Medical records 
were reviewed for information on disease progression in several domains. 
Results: A total of 110 adults with genetic diagnosis of DEE were included; mean age 33 years (range:17-71), 
including some of the oldest described so far for specific genes. Overall, 36 genes were involved. Progressive decline 
in motor skills (n=42, 38.1%) and swallowing function (n=26, 23.6%) was most commonly seen, with cognitive (n=8, 
7.3%) and behavioural worsening (n=2, 1.8%), being less frequent. Improvement in cognitive function was seen in 
three patients (2.7%) following improved seizure control. In 48/80 (60%) cases with available electroencephalographic 
data, there was evidence of encephalopathy. 
Conclusions: These preliminary results show that there is progression in several domains over time, with ongoing 
encephalopathy evident in the majority of the known DEEs. In some, optimising seizure control can lead to improved 
outcomes. 
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135 
Comparison of variant effects in SCN-gene paralogs predict function across sodium 
channelopathies

T Feng1,2, T Brünger3, E Perez-Palma4, H Heyne5,6,7, E Matthews8, C Semsarian9,10,11, JD Symonds1,2, SM Zuberi1,2, D 
Lal12,13, S Schorge14, A Brunklaus1,2

1The Paediatric Neurosciences Research Group, Royal Hospital for Children, Glasgow, United Kingdom, 2University 
of Glasgow, Glasgow, United Kingdom, 3University of Cologne, Cologne Centre for Genomics, Cologne, Germany, 
4Universidad del Desarrollo, Centro de Genética y Genómica, Santiago, Chile, 5Hasso Plattner Institute, Genomic 
and Personalised Medicine, New York, United States, 6Mount Sinai School of Medicine, New York, United States, 
7Institute for Molecular Medicine Finland, Helsinki, Finland, 8St George‘s University Hospitals NHS, Atkinson Morley 
Neuromuscular Centre, London, United Kingdom, 9Agnes Ginges Centre for Molecular Cardiology at Centenary 
Institute, Sydney, Australia, 10Sydney Medical School Faculty of Medicine and Health, The University of Sydney, 
Sydney, Australia, 11Royal Prince Alfred Hospital, Department of Cardiology, Sydney, Australia, 12Epilepsy Center, 
Neurological Institute, Cleveland Clinic, Cleveland, United States, 13Stanley Center for Psychiatric Genetics, Broad 
Institute of MIT and Harvard, Cambridge, United States, 14University College London, Department of Neuroscience, 
Physiology and Pharmacology, London, United Kingdom

Purpose: Variants in the voltage-gated sodium channel family (SCNs) lead to epilepsy, neurodevelopmental 
disorders, cardiac arrhythmias, skeletal muscle channelopathies and peripheral neuropathies. Variant effect can guide 
therapeutic strategy but requires laborious electrophysiological study. Given the evolutionarily conserved nature of 
sodium channel genes, we investigated whether similarities in biophysical properties between different SCN-gene 
paralogs can predict function and inform precision treatment. 
Methods: We performed a systematic literature search identifying functionally assessed variants within all genes in 
the SCN-family until 28 April 2021. We included missense variants that had been electrophysiologically characterised 
in whole-cell patch-clamp recordings. We performed an alignment of linear protein sequences of all sodium channel 
genes and correlated variants by their overall functional effect. 
Results: Of 951 identified records, 437 variants met our inclusion criteria. 141 variants were epilepsy-associated 
(SCN1/2/3/8A), 79 had a neuromuscular phenotype (SCN4/9/10/11A), 149 had a cardiac phenotype (SCN5/10A) and 
68 (16%) were considered benign. We detected 38 pairs of missense variants with an identical disease-associated 
variant in a different SCN-gene. Missense variants in each pair (35/38 = 92%) produced similar functional effects. 
Pathogenic missense variants clustered in specific functional domains, whereas population variants were more 
frequent across non conserved domains (odds ratio = 16.4; 95% CI = 9.9 to 29.1; P<0.001). Pore-loop regions were 
frequently associated with loss-of-function variants, inactivation sites were associated with gain-of-function (odds ratio 
= 42.05, 95% CI = 14.5 to 122.4; P<0.001) and variants in voltage-sensing regions comprised a range of gain- and 
loss-of-function effects. 
Conclusion: Our findings suggest that functional characterisation of variants in one SCN-gene can predict channel 
function across different SCN-genes where experimental data are not available. The collected data represent the 
first GoF versus LoF topological map of SCN proteins indicating shared patterns of biophysical effects aiding variant 
analysis and guiding precision therapy. 
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178 
Epilepsy and GATOR1 variants – expanding the clinical spectrum

FN van ‚t Hof1,2, B Regan3, K Esnault3, S Baulac4, M Hildebrand3, S Mandelstam5, L Licchetta6, F Bisulli6, C Marini7, 
P Tinuper8, V Conti7, JM Serratosa9, M Connolly10, K Platzer11, P Zacher12, S Redler13, V Strehlow11, RS Møller14, G 
Rubboli14, M Bayat15, L Lagae16, S Weckhuysen17, L Sadleir18, G Lesca19, K Gorman20,21, D Lederer22, M Jennesson23, M 
Loizon24, J Jung24, E Panagiotakaki24, J Toulouse24, B Ricard-Mousnier25, P Kahane26, A Arzimanoglou24, L Mazzola27, H 
Stamberger17, KA Meyers10, R Guerrini28, A de Saint Martin29, E Hirsch29, IE Scheffer30,31

1Stichting Epilepsie Instellingen Nederland (SEIN), Heemstede, Netherlands, 2University Medical Center Utrecht, 
Utrecht, Netherlands, 3University of Melbourne, Austin Health, Heidelberg, Australia, 4Sorbonne Université, Paris, 
France, 5Royal Children‘s Hospital, Melbourne, Australia, 6IRCCS Istituto delle Scienze Neurologiche di Bologna, 
Bologna, Italy, 7Meyer Children‘s Hospital, Florence, Italy, 8University of Bologna, Bologna, Italy, 9Fundación Jiménez 
Díaz, Madrid, Spain, 10British Columbia‘s Children Hospital, Vancouver, Canada, 11University of Leipzig Medical 
Center, Leipzig, Germany, 12Epilepsy Center Kleinwachau, Kleinwachau, Germany, 13Heinrich-Heine-University, 
Dusseldorf, Germany, 14Danish Epilepsy Center Dianalund, Dianalund, Denmark, 15University Hospital of Aarhus, 
Aarhus, Denmark, 16KU Leuven, Leuven, Belgium, 17University of Antwerp, Antwerp, Belgium, 18University of Otago, 
Wellington, New Zealand, 19Lyon University Hospital, Lyon, France, 20Children‘s Health Ireland at Temple Street, 
Dublin, Ireland, 21University College Dublin, Dublin, Ireland, 22Institut de Pathologie et de Génétique, Gosselies, 
Belgium, 23CHU de Reims, Reims, France, 24CHU de Lyon HCL, Lyon, France, 25CHU d’Angers, Angers, France, 
26CHU de Grenoble, Grenoble, France, 27CHU de Saint-Etienne - Hôpital Nord, Saint-Etienne, France, 28RCCS 
Stella Maris, Pisa, Italy, 29Strasbourg University Hospital, Strasbourg, France, 30University of Melbourne, Heidelberg, 
Australia, 31University of Melbourne, Royal Children’s Hospital, Florey Institute, Murdoch Children‘s Research Institute, 
Melbourne, Australia

Purpose: We aimed to expand the genotypic and phenotypic spectrum of pathogenic variants in the GATOR1 
complex genes: DEPDC5, NPRL2 and NPRL3. 
Method: We analysed the phenotypes and genotypes of 99 new patients with GATOR1 pathogenic variants, together 
with additional phenotypic information for 89 previously published patients, recruited through international collaborative 
networks. Variants included were protein-truncating or (likely) pathogenic according to in silico prediction tools. 
Results: 188 patients were recruited with pathogenic variants in DEPDC5 (n=145), NPRL2 (n=14) and NPRL3 (n=29), 
including 43 novel variants. Focal epilepsy occurred in 166/188 (88%) patients. Sleep-related hypermotor epilepsy 
occurred in 49/188 (26%), frontal lobe epilepsy in 33/188 (18%) and temporal lobe epilepsy in 30/188 (16%). Multifocal 
epilepsy occurred in 6/188 (3%). Age of seizure onset ranged from day of birth to 64 years (median 4 years). 72/188 
(38%) patients were seizure-free, while 83/188 (44%) had at least monthly seizures. Developmental delay/intellectual 
disability was present in 46/188 (24%), preceding seizure onset in 7 patients. Regression occurred in 14/188 (7%). 
Psychiatric comorbidities occurred in 41/188 (22%), including autism spectrum disorder in 19/188 (10%). MRI showed 
focal cortical dysplasia in 24/188 (13%) of patients and other types of cortical malformations in 15/188 (8%). Of the 
four most frequently used anti-seizure medications, discontinuation rates were lower for carbamazepine (57/129, 44%) 
and lamotrigine (23/55, 42%) than for valproic acid (64/99, 65%) and levetiracetam (48/76, 63%). 
Conclusion: Epilepsies due to mutations in the genes encoding the GATOR1 complex typically present as unifocal 
epilepsy, predominantly arising in the frontal and temporal lobes, but multifocal epilepsy is also found. Psychiatric 
comorbidities and developmental delay are common. Developmental delay may be present before seizure onset. Early 
recognition of malformations is critical as surgical treatment may be an option for patients with drug-resistant epilepsy. 
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Mutation landscape in 155 children with developmental and epileptic encephalopathies

C Korff1, E Hammar1, D Ville2, S Lebon3, B Royer-Bertrand3, F Giuliano3, G Lesca2, A Superti-Furga3, M Abramowicz1

1University Hospitals, Geneva, Switzerland, 2University Hospital, Lyon, France, 3University Hospital, Lausanne, 
Switzerland

Purpose: Developmental and Epileptic Encephalopathies (DEEs) describe children with early-onset epilepsy and 
global delay attributable to both the underlying cause and/or uncontrolled epileptic activity. The diagnostic yield of 
genetic investigations in DEEs is high, and depends on phenotype homogeneity of the selected patient, sequence 
and depth of genetic investigations, technical skills, and expertise in variant interpretation and genetic data reanalysis. 
We analyzed a retrospective cohort of children with DEE recruited over a one-year period at three highly-specialized 
paediatric neurology centres with similar genetic investigation practices, following a clinical selection process. 
Method: Clinical information was retrieved from local databases and patient files over a 15-month period. Inclusion 
criteria were: <18 years at disease onset, severely impaired neurodevelopment, difficult-to-treat epilepsy. Children with 
brain malformations explaining epilepsy were excluded. All patients from one centre were blindly cross-selected by the 
two other centres using exclusively clinical criteria. Whole-exome sequencing, bioinformatic analysis of selected gene 
panels and/or array CGH were performed in all. Variants were classified according to the 2015 ACMG criteria. 
Results: 155 patients were included. A causal variant was found in 103 (66.5%), with comparable results from the 
recruitment 3 sites. The diagnostic yield was highest (79/110 children, 71.8%) when seizures had started < 1 year, and 
decreased with age (17/30 children aged 1-3 years, 56.7%; 7/15 children > 3 years, 46.7%). Eight genes accounted 
for 58.9% of diagnostics in the entire group, and for 88% in children < 1 year. 
Conclusion: The strict criteria used for patient selection, and the cross-validation process between centres allowed 
high phenotypic homogeneity. To our knowledge, our diagnostic yield is the highest reported so far in a cohort of 
children with DEE. Our results suggest that genetic testing should be particularity considered in children whose 
symptoms start before 3 years. 

234 
Genetic polymorphisms of dopamine receptors are not related with depression in temporal 
lobe epilepsy caused by hippocampal sclerosis

S Vincentiis1, JA Alcantara1, P Rzezak1, DS Kerr1, WF Gattaz1, H van der Linden Jr2, B dos Santos1, F Arruda2, T 
Chaim-Avancini1, MH Serpa1, F Fernandes1, RA Moreno1, GF Busatto1, R Alessi1, R Demarque1, KD Valente1

1Institute of Psychiatry, Clinics Hospital, University of Sao Paulo Medical School, Sao Paulo, Brazil, 2Goiania 
Neurological Institute, Goiania, Brazil

Depression is the most prevalent psychiatric disorder in patients with temporal lobe epilepsy caused by hippocampal 
sclerosis (TLE-HS). Mechanisms of epilepsy and depression include abnormalities in the dopamine (DA) pathway. 
We aimed to determine the possible association between the most expressed D2-like receptors in the limbic system‘s 
polymorphisms and major depressive disorder (MDD) in patients with TLE-HS. Our secondary aim was to evaluate the 
possible association between these variants and seizure susceptibility in TLE-HS.   
We assessed 119 patients with TLE-HS, with and without psychiatric disorders (PD), 146 patients with MDD, and 
113 controls. We excluded patients with other epileptic syndromes, dual pathology, or absence of a structural lesion. 
We genotyped the DRD2 rs1800497 and D4 rs1800955 by RT-PCR and D4 VNTR by PCR amplification using the 
capillary electrophoresis system. Categorical variables were compared between groups by the two-tailed chi-square 
test and Fisher‘s exact test, whereas numerical variables were analyzed by the Kruskal-Wallis test. Type I error was 
set at 5%, and adjustment for multiple testing was carried out by Holm-Bonferroni Sequential Correction. 
Results:  
rs1800497: There was no difference between the TLE-HS and control (p=1.000);  
TLE-HS and MDD group (p=0.342);  
MDD and control (p=1.000) and TLE-HS with MDD and MDD without epilepsy (p=1.000). 
rs1800955: There was no difference between the TLE-HS and control (p=1.000);  
TLE-HS and MDD group (p=0.618);  
MDD and control (p=0.618) and TLE-HS with MDD and MDD without epilepsy (p=1.000).  
D4 VNTR: There was no difference between the TLE-HS and control (p=1.000);  
TLE-HS and MDD group (p=1.000);  
MDD and control (p=1.000) and TLE-HS with MDD and MDD without epilepsy (p=1.000). 
The polymorphisms related to DA transmission were not related to the susceptibility to develop TLE-HS or the 
presence of MDD in patients with TLE-HS. Further studies with larger series are necessary to corroborate these 
findings. 
FAPESP,CAPES,CNPq supported this work. 
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Diagnostic yield of targeted monogenic epilepsies genes panel sequencing: report of our 
experience in Lyon, France

P Monin1, A Labalme1, N Chatron1,2, C Goujon1, H Guilbert1, M Luino1, P-A Rollat-Farnier1, C Bardel1, T Simonet1, 
D Ville3, E Panagiotakaki4, J De-Regnauld-De-Bellescize4, A Arzimanoglou4, V Des-Portes-De-La-Fosse3, M Till1, D 
Sanlaville1,2, G Lesca1,2

1Hospices Civils de Lyon, Medical Genetics Department, Bron, France, 2Claude Bernard Lyon 1 University, Institut 
Neuromyogène, CNRS UMR 5310 – INSERM U 1217, Lyon, France, 3Hospices Civils de Lyon, Femme-Mère-Enfant 
Hospital, Neuropediatrics Department, Bron, France, 4Hospices Civils de Lyon, Femme-Mère-Enfant Hospital, 
Department of Clinical Epileptology, Sleep Disorders and Child Functional Neurology, Bron, France

Purpose: Epilepsies are frequent as a group of pathologies since they affect about 1% of the population, mostly 
children. In addition to a broad phenotypic spectrum, the genetic heterogeneity is considerable in these pathologies, 
with a large number of genes identified these last years thanks to next generation sequencing development. We 
aimed to assess the utility of targeted gene panel testing of known genes involved in monogenic epilepsies. 
Methods: We retrospectively analyzed the diagnostic yield of targeted gene panel sequencing of 115 genes 
in patients with epilepsy of unknown etiology, familial or sporadic, and whose clinical and electrophysiological 
characteristics were extensively reviewed, including therapeutic efficacy. 
Results: In our cohort of 558 patients (286 females and 272 males), from 50 French centers, with a median age of 6 
years and 5 months, the overall diagnostic yield was 32.3% (180/558). We identified 186 disease-causing variants, 
including 10 small CNVs (8 deletions and 2 duplications), and 4 validated mosaic variants. Most of these variants 
occurred de novo (72/104). Genetic heterogeneity was indeed significant (58 genes involved in our cohort). However, 
a few genes were more recurrently involved, such as KCNQ2 (n=16), GRIN2A (n=12), SCN1A(n=12), ATP1A3 (n=11), 
KCNT1 (n=10), and PRRT2 (n=10). Early epilepsies led to a significantly higher diagnostic rate, reaching 41.4% 
in patients whose epilepsies began before 3 months of age (63/152). The diagnostic yield was particularly high for 
epileptic encephalopathies, including CSWS encephalopathies, and for Doose and Dravet syndromes. Five prenatal 
diagnoses were performed in our center after these molecular diagnoses, and several patients benefited from effective 
therapeutic adaptations. 
Conclusions: Targeted gene panel sequencing is a useful diagnostic tool for epileptologists and epileptic patients. 
Molecular diagnosis is essential for genetic counseling, and the prognosis of these patients may be improved by 
earlier selection of appropriate treatments based the molecular results. 

264 
Progressive myoclonus epilepsy: a new variant mutation in the neuroserpin gene

VM Pérez Navarro1, MO Lozano Caballero1, P Herrero Bastida1, G García Egea1, PL Arnaldos Illán1, L Ibañez 
Gabarrón1, D Tortosa Conesa1

1Hospital Universitario Virgen de la Arrixaca, Neurology, El Palmar, Murcia, Spain

Purpose: Report a new variant of the neuroserpin gen causing progressive myoclonus epilepsy (PME) 
Method: A 39-year-old Spanish female who presented 8 years prior with generalized tonic-clonic seizures. 
Neuroimaging and electroencephalographic monitorization were normal in the beginning. Seizures persisted 
despite treatment with Levetiracetam, so Lamotrigine was initiated. Generalized seizures were controlled then, but 
she developed myoclonic jerks, reason why Lamotrigine was suspended. She was partially controlled with a drug 
combination. However, she persisted with frequent myoclonic jerks (specially induced by movement and sensitive 
stimulus), myoclonic tremor, instability with frequent falls and cognitive impairment, that progressively worsened 
through the years. To sum up, she presented a syndrome compatible with a PME. 
Results: A complete study was performed to reach the diagnosis, including autoimmune etiology, infectious diseases, 
paraneoplastic syndromes, and axillary skin biopsy to rule out Lafora Disease, with no relevant findings. A new 
neuroimaging showed brain atrophy with predominant frontoparietal affectation. Finally, a whole exome sequency was 
perfomed, discovering a new heterozygous variant of the neuroserping gen: NM_001122752.1 (SERPINI1):c140T>C 
p.(Leu47Pro). This variant was absent in her parents’ genome sequency, predicted as deleterious and classified as 
likely pathogenic. 
Conclusion: Mutations in the neuroserpin gene results in a syndrome known as familial encephalopathy with 
neuroserpin inclusion bodies (FENIB). FENIB usually presents with early cognitive impairment, but there are case 
reports of PME as clinical presentation (Takao, M. et al. J. Neuropathol 2000;59: 1070-1086), as in our case. The 
variant we report is not described in the literature or genetics database. Nevertheless, a close change, p.(Ser49Pro) 
was previously described causing FENIB (Davis, RL. et al. Nature 2001; 401: 376:379). Concerning its localization 
in the gene and being absent in her parents, this variant is classified as likely pathogenic, becoming the first case 
described of FENIB presenting as PME with the reported variant. 
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Beyond monogenic: widespread genomic influences on the phenotype in Dravet syndrome

LM Clayton1,2, H Helena Martins Custodio1,2, R Ravishankara1,2, S Pagni1,2, K Silvennoinen1,2, S Balestrini1,2,3, JD 
Mills1,2,4, SM Sisodiya1,2

1UCL Queen Square Institute of Neurology, Clinical and Experimental Epilepsy, London, United Kingdom, 2Chalfont 
Centre for Epilepsy, Bucks, United Kingdom, 3Children‘s Hospital A. Meyer, Florence, Italy, 4Amsterdam UMC, 
University of Amsterdam, Amsterdam, Netherlands

Purpose: Dravet Syndrome (DS), associated with variants in SCN1A, is one of the most common monogenic 
epilepsies. Whilst DS encompasses a distinct core phenotype, there is marked phenotypic heterogeneity, which is not 
fully explained by differences betweenSCN1Avariants, or other clinical factors. 
We explored whether variation across the rest of the genome may contribute to phenotypic diversity withinSCN1A-
related DS. 
Methods: 34 adults with SCN1A-related DS underwent whole genome sequencing. Genomic and phenotypic data 
were interrogated for the following: 1) Rare variants in additional epilepsy-related genes; 2) polygenic risk scores 
(PRS) for intelligence and longevity, compared against 919 epilepsy controls, and 1,187 healthy controls; 3) the impact 
of minor allele homozygosity at rs7587026, which is associated with increasedSCN1Aexpression. 
Results: Variants acrossDEPDC5, CHD2, SCN8A, IQSEC2were considered to offer independent molecular 
diagnoses, alongside theSCN1Avariant, resulting in composite phenotypes in four individuals, including one individual 
with aDEPDC5variant and focal cortical dysplasia. 
PRS for intelligence was significantly lower in DS than epilepsy (p-value=0.0017, Tukey’s test) and healthy controls 
(p-value=0.004, Tukey’s test). PRS for longevity was significantly higher in DS than epilepsy (p-value=0.011, Tukey’s 
test), and healthy controls (p-value=0.031, Tukey’s test). 
Minor allele homozygosity at rs7587026 was identified in two individuals with nullSCN1Avariants. Both had mild 
phenotypes, including seizure freedom in one, which we propose may be explained by increased expression of the 
normalSCN1Aallele. 
Conclusion: Whilst a pathogenic variant inSCN1Ais the major contributor in DS, it does not act alone. Additional 
molecular diagnoses, and genome-wide common variation (as highlighted by the significantly lower PRS for 
intelligence), contribute to the overall DS phenotype. There is also evidence that genomic resilience (significantly 
elevated PRS for longevity) amongst adult DS “survivors” may offer protection against premature mortality in DS. 

328 
Insular epilepsy related to KCNT1 missense variants: report of two cases investigated by 
SEEG

J Bourgeois-Vionnet1, G Lesca2,3, J Isnard1,4, S Boulogne1,4, L Valton5, H Catenoix1,4, C Marcon-Mohsen1, N Chatron2,3, 
M Guenot6, S Rheims1,4,7, A Montavont1,4,8

1Hospices Civils de Lyon and University of Lyon, Department of Functional Neurology and Epileptology, Lyon, France, 
2Hospices Civils de Lyon, Department of Genetics, Lyon, France, 3Univ Lyon, UCBL1, INMG, CNRS UMR 5310, 
INSERM U 1217, Lyon, France, 4Lyon’s Neuroscience Research Center, INSERM U 1028 / CNRS UMR 5292, Lyon, 
France, 5University Hospital of Toulouse, Department of Neurology, Toulouse, France, 6Hospices Civils de Lyon and 
University of Lyon, Department of Functional Neurosurgery, Lyon, France, 7Epilepsy Institute, Lyon, France, 8Hospices 
Civils de Lyon and University of Lyon, Department of Epilepsy, Sleep and Pediatric Neurophysiology, Lyon, France

Purpose: The spectrum of genetic epilepsies is rapidly expanding. Mutations in KCNT1 gene are associated with a 
broad spectrum of epilepsy and neurodevelopmental disorders such as malignant migrating focal seizures of infancy 
(MMFSI) and autosomal-dominant nocturnal frontal lobe epilepsy. Here we report clinical and intra-cerebral EEG 
data of two patients who underwent pre-surgical evaluation for focal insulo-opercular drug-resistant epilepsy related 
toKCNT1 missense variants. 
Case report: Neither of the two patients had intellectual disability, behavioral disorder or psychomotor regression. 
Seizures were particularly frequent (more than 20 seizures per night) and occured almost exclusively during sleep. 
They manifested by a choking sensation and throat noises sometimes followed by hyperkinetic manifestations. The 
second patient also reported hypersialorrhea, nausea and anarthria. This ictal semiology evoked an insulo-opercular 
origin, ictal discharge was difficult to see given the artifacts in scalp-EEG. MRI were normal in both patients. Due to 
a good response to thermocoagulation, the first patient benefited from three SEEG: the first one showed a right focal 
discharge in the posterior insulo-opercular region while the others revealed bilateral ictal discharges in the anterior 
and posterior insulo-opercular region. The second patient benefited from one SEEG that revealed bilateral ictal 
discharge in the anterior and middle part of the insulo-opercular cortex. We did not record discharges within the other 
cerebral structures explored in the two patients such as the frontal, parietal or temporal lobe. Because of the various 
seizure patterns that evoked a multifocal epilepsy on the intracranial recordings, we suspected the involvement 
ofKCNT1. A 150-gene panel showed the presence of a pathogenic missense variant in each patient (p.Arg928Cys and 
p.Arg933His). 
Conclusion: KCNT1 missense variants may be associated with epilepsy of focal appearance and should be sought in 
patients presenting with multifocal insulo-opercular discharges in SEEG. 
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Two additional cases of developmental and epileptic encephalopathies related to SZT2 
pathogenic variants

P Monin1, D Ville2, N Chatron1,3, G Lesca1,3

1Hospices Civils de Lyon, Medical Genetics Department, Bron, France, 2Hospices Civils de Lyon, Femme-Mère-Enfant 
Hospital, Neuropediatrics Department, Bron, France, 3Claude Bernard Lyon 1 University, Institut Neuromyogène, 
CNRS UMR 5310 – INSERM U1217, Lyon, France

Epileptic encephalopathies (EE) and developmental encephalopathies are pathologies with a broad phenotypic 
spectrum and a high genetic heterogeneity. SZT2 pathogenic variants have been reported in patients presenting with 
mild and isolated intellectual disability (ID), whereas others presented with severe early onset EE, most often with 
drug-resistant focal seizures, or less frequently with migrating partial seizures. SZT2 encodes a KICSTOR complex’ 
subunit involved in mTOR signaling pathway regulation. The degree of ID varies according to the size of the residual 
functional protein. Moreover, the reported cases share common morphological features such as macrocephaly, high 
forehead, ptosis and downslanted palpebral fissures. We report 2 additional cases presenting with developmental 
encephalopathy related to SZT2 pathogenic variants. 
They are two children born from healthy unrelated parents. The older daughter showed severe neonatal hypotonia and 
was unable to sit without support at the age of 27 months. She also showed oro-facial and hands stereotypies, absent 
language, macrocephaly, high forehead, and medio-frontal angioma. EEG performed because of episodes of rigidity 
of the 4 limbs was normal. Brain MRI showed cerebellar atrophy. Chromosomal micro-array (CMA) was normal, as 
well as metabolic analyses, excluding the hypothesis of CDG syndrome. Thus, trio whole genome sequencing was 
performed with the hypothesis of mTOR signaling pathway anomaly. 
Her brother was born with macrocephaly. He presented drug-resistant temporal partial seizures at 5 months of age, 
with EEG pattern of migrating partial seizures. Brain MRI was normal. CMA and metabolic analyses were normal. 
Because of this severe early-onset epilepsy, we performed targeted sequencing of a panel of 115 known genes 
involved in monogenic epilepsies. 
We identified 2 new pathogenic compound heterozygous variants in SZT2 in both children. 
The phenotypes of our patients are consistent with the previous published data and these observations confirm the 
phenotypic variability of SZT2 pathogenic variants, including intrafamilial variability. 

446 
Genotype and phenotypic features of POU3F3-related disorders

A Rossi1,2, L Snijders Blok3,4,5, RS Møller1,6, G Rubboli1,7, A Bayat1,6, POU3F3 Research Study Group
1Danish Epilepsy Center, Department of Epilepsy Genetics and Personalized Medicine, Dianalund, Denmark, 
2University of Pavia, Pediatric Clinic, Fondazione IRCCS Policlinico San Matteo, Pavia, Italy, 3Radboud University 
Medical Center, Human Genetics Department, Nijmegen, Netherlands, 4Max Planck Institute for Psycholinguistics, 
Language and Genetics Department, Nijmegen, Netherlands, 5Radboud University, Donders Institute for Brain, 
Cognition and Behaviour, Nijmegen, Netherlands, 6University of Southern Denmark, Department of Regional Health 
Research, Faculty of Health Sciences, Odense, Denmark, 7University of Copenhagen, Department of Clinical 
Medicine, Faculty of Medical and Health Sciences, Copenhagen, Denmark

Purpose: Snijders Blok-Fisher syndrome is a rare neurodevelopmental disorder caused by heterozygous variants 
inPOU3F3. We investigated the genotype and the phenotype of a novel cohort of POUF3F patients; in addition, we 
reviewed previously published cases to provide an overview of the current knowledge on the clinic-genetic features of 
this rare condition. 
Method: We collected previously unpublished patients with (likely) pathogenic variants inPOU3F3.Data of previously 
published subjects were retrieved from the literature; the authors of the papers were contacted for further information’s 
when necessary. 
Results: We identified 30 patients (17 males) with a POU3F3-related disorder; 10 were novel and unrelated. 
Median age was 7.8 years (range: 1.9-41 years). Twentynine/thirty (96.7%) patients had a mild to profound 
neurodevelopmental delay mostly affecting speech and cognition and to a lesser degree motor skills. Behavioral 
or psychiatric comorbidities were present in 24/29 (82.8%); autism spectrum disorder were the most prevalent 
(12/24; 50%). Early-onset and pharmaco-resistant epilepsy was present in 5/30 (16.7%) patients; both seizures and 
epilepsies were generalized; seizure types included myoclonic jerks, absences, tonic and atonic seizures, and bilateral 
tonic-clonic seizures. Syndromic classification was possible in 3 patients: one suffered from epilepsy with myoclonic-
atonic seizures, two from Lennox-Gastaut syndrome; the fourth and the fifth patients presented with a developmental 
and epileptic encephalopathy (DEE) with myoclonic seizures, drop-attacks, absences, tonic and tonic-clonic seizures. 
All POU3F3 variants occurredde novoand encompassed 28 different variants: 17 nonsense/frameshifts, 10 missense 
and 1 inframe deletion; p.Glu414* and p.Arg362Leu variants were recurrent. Epilepsy was associated with Arg362Leu 
(2 patients), Glu269* (1 patient), Gln357Arg (1 patient) and Gln340Leu (1 patient). 
Conclusion: We outline the genotypic/phenotypic features of POU3F3-related neurodevelopmental disorders, a rare 
condition that can encompass early-onset drug-resistant epilepsy with generalized seizures. We suggest that POU3F3 
should be considered an additional causative gene of DEEs. 
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Linking whole exome sequencing with electronic health care record – a proof of concept 
epilepsy genomics linkage study

B Fonferko-Shadrach1, A Lacey2, K Jones2, S-K Chung1,3, WO Pickrell1,4, M Rees1,3

1Swansea University Medical School, Institute of Life Science 1, Swansea, United Kingdom, 2Swansea University 
Medical School, Data Science Building, Swansea, United Kingdom, 3University of Sydney, Faculty of Medicine & 
Health, Sydney, Australia, 4Swansea Bay University Health Board, Port Talbot, United Kingdom

Purpose: To develop a novel capability pathway to link genetic data with routinely collected data for people with 
epilepsy. To analyse the influence of rare, deleterious genetic variants on the risk of anti-seizure polytherapy and 
unscheduled hospital admissions for epilepsyas a proof of concept. 
Method: We linked VCFs fromwhole exome sequencing data with routinely collected primary and secondary care data 
for people with epilepsy within the Secure Anonymised Information Linkage databank. The study period was January 
1, 2000 to January 1, 2019. The study population were adults who had consented to participate in the Swansea 
Neurology Biobank (SNB) and had DNA sequencing carried out as part of theSNB Epi25 collaboration. 
We calculated the total number and cumulative burden of rare and predicted deleterious genetic variants (Combined 
Annotation Dependent Depletion [CADD] score) and the total of rare and deleterious variants in epilepsy and drug 
metabolism genes.We compared these measures with the following outcomes: (1) anti-seizure medication polytherapy 
versus monotherapy (2) unscheduled hospital admissions versus no unscheduled hospital admissions. 
Results: We linked genetic data for 107 individuals with epilepsy (52% female) to electronic health records. 26% 
had unscheduled hospital admissions and 70% were prescribed anti-seizure medication polytherapy.There was no 
significant difference between the outcome groups in terms of the exome-wide and gene-based burden of rare and 
deleterious genetic variants. 
Conclusion: We successfully demonstrated a proof of concept by uploading, annotating, and linking VCFdata to 
anonymised health care records, establishing a pathway that can be followed by other studies, using perhaps different 
health indicators. We did not detect a genetic influence on real-world epilepsy outcomes, but the study was limited by 
a small sample size that can be solved with further collaboration and larger exome datasets. 

488 
Eating difficulties and gastrostomy in adults with Dravet syndrome: a single-centre 
experience

LM Clayton1,2, S Balestrini1,2,3, SM Sisodiya1,2

1UCL Queen Square Institute of Neurology, Clinical and Experimental Epilepsy, London, United Kingdom, 2Chalfont 
Centre for Epilepsy, Bucks, United Kingdom, 3Children‘s Hospital A. Meyer, Florence, Italy

Purpose: Dravet Syndrome (DS) is characterised by fever-sensitive, drug-resistant epilepsy and intellectual disability. 
Non-seizure-related comorbidities are common and have a negative impact on quality of life for the person with DS 
and their caregivers. 
Difficulties with eating (including anorexia, weight loss and oral motor problems), are frequently reported in surveys of 
children with DS. In adults with DS, dysphagia is reported as a late feature, at times necessitating gastrostomy. 
We aimed to determine the extent of eating difficulties, and frequency of gastrostomy, amongst adults with DS in a 
single UK centre. 
Methods: Medical records of adults with DS attending epilepsy clinics at the National Hospital for Neurology and 
Neurosurgery were reviewed for issues surrounding eating. 
Results: 53 adults with DS and pathogenicSCN1A variants were identified; mean age 32.4 years (+/-12.6), 57% 
female. 31/53 (58%) reported at least one eating difficulty (47% anorexia, 40% weight loss, 13% medication 
compliance, 9% dysphagia, 8% other). 11/53 (21%) individuals required gastrostomy. The most common issues 
leading to gastrostomy were anorexia (91%), weight loss (82%) and poor medication compliance (45%). Mean 
age at gastrostomy was 31.1 years (SD+/-16.0, range:17-59). There was no difference in age, gender, mutation 
type, or number of antiepileptic medications taken in those with gastrostomy compared to those without. There was 
a significant association between gastrostomy and use of stiripentol (p=0.025, Fisher‘s exact test), but no other 
antiepileptic medication. 
Conclusion: Eating difficulties are common in adults with DS. 21% of people with DS at our centre required 
gastrostomy in adulthood. The factors contributing to eating difficulties and the need for gastrostomy are currently 
unknown, and are likely multifactorial, including medication side effects and the underlying disease biology. 
Feeding difficulties should be proactively sought during clinical review of people with DS, and the potential need for 
gastrostomy should be discussed with caregivers. 
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572 
Epilepsy and neurodevelopmental disorder associated with TAOK1 gene: a relationship to 
take into account

A Juiz Fernandez1, E Ortegon Aguilar2, F Barros Angueira3, C Gomez Lado4, E Pardellas Santiago5, FJ Lopez 
Gonzalez1, X Rodriguez Osorio1

1Hospital Clinico Universitario, Refractory Epilepsy Unit - Neurology, Santiago de Compostela, Spain, 2Hospital Clinico 
Universitario, Neurology, Santiago de Compostela, Spain, 3Hospital Clinico Universitario, Galician Public Foundation 
for Genomic Medicine, Santiago de Compostela, Spain, 4Hospital Clinico Universitario, Neuropediatrics, Santiago 
de Compostela, Spain, 5Hospital Clinico Universitario, Refractory Epilepsy Unit - Neurophysiology, Santiago de 
Compostela, Spain

Purpose: The new massive sequencing techniques have represented an important advance in the detection of 
genetic alterations that underlie many neurodevelopmental disorders with unknown cause. In recent years, the list of 
recognizable syndromes has expanded rapidly. 
The protein kinase thousand and one amino-acid kinase 1 (TAOK1) has recently been involved in neurodevelopment. 
Specific mutations in the TAOK1 gene are related to alterations in neuronal maturation and cortical neuronal migration, 
which today we recognize as a potential cause of epilepsy. 
Likewise, mutations in TAOK1 are related to a characteristic clinical spectrum consisting of mental retardation, 
behavioral alterations, dysmorphic features, hypotonia and joint hypermobility. 
Methods: We describe the characteristics of a patient with a developmental encephalopathy with associated epilepsy 
and a mutation in the TAOK1 gene. 
Results: This is a 19-year-old woman, born by caesarean section, who was diagnosed with autism spectrum disorder 
at the age of 28 months. 
She started with epilepsy 7 years ago on a daily basis and cluster episodes, despite three anti-seizure drugs (PER, 
LEV and LMT). Brain MRI did not show significant findings. A continuous VideoEEG monitoring was performed. Her 
seizures presented with brief disconnection from the environment, eye-lid and oral clonic movements, head turning to 
the right and hypertonia of the right hemibody. Interictal EEG showed epileptiform activity composed of bilateral slow 
spike-wave complexes predominantly on the left hemisphere. Ictal EEG showed generalized fast activity followed 
by spike and wave complexes. An exome study reveals the variant NM_020791.2(TAOK1):c.136C>T (p.Arg46*), in 
heterozygosis in the TAOK1 gene. Both parent underwent genetic evaluation being the mother negative (father is 
pending). 
Conclusion: We present a new case of alteration in the TAOK1 gene in a patient with a neurodevelopmental disorder 
and the presence of refractory epilepsy that could be related to alterations in cortical maturation regarding this gene 
mutation. 

601 
Abnormal sensory motor cortex and thalamo-cortical networks in familial adult myoclonic 
epilepsy type 2

A Coppola1, P Striano2, L Bilo1, L Tomasevic3, M Esposito4, F Manganelli1, R Dubbioso1

1Federico II University, Dpt of Neuroscience, Odontostomatology and Reproductive Sciences, Napoli, Italy, 2University 
of Genoa, Department of Neurosciences, Rehabilitation, Ophthalmology, Genetics, Maternal and Child Health 
(DiNOGMI),, Genoa, Italy, 3Copenhagen University, Denmark, Danish Research Centre for Magnetic Resonance 
(DRCMR), Copenhagen, Denmark, 4Ospedale Cardarelli, Napoli, Italy

Purpose: Familial Adult Myoclonic Epilepsy (FAME)is a genetic condition characterized by cortical tremor, myoclonus 
and epilepsy, underlined by sensory motor cortex hyperexcitability. Besides pericentral cortical structures, the 
impairment of subcortical networks might play a pathogenetic role, via the thalamo-cortical pathway. The mechanisms 
underlying cortical-subcortical circuits dysfunction, as well as their impact on clinical manifestations, are unknown. The 
main aims of our study were to study the cortical sensory motor as well as thalamo-cortical networks in genetically 
confirmed FAME2 patients and to establish reliable neurophysiological biomarkers for the diagnosis. 
Methods: In 26 FAME2 subjects, harbouring the intronic ATTTC repeat expansion in the STARD7 gene, 17 
Juvenile Myoclonic Epilepsy(JME) patients and 22 healthy controls(HC), we evaluated the facilitatory and inhibitory 
circuits within the primary motor cortex (M1) using single and paired-pulse transcranial magnetic stimulation (TMS) 
paradigms. We also probed the excitability of the somatosensory (S1) cortex as well as the thalamo-S1 connection by 
using ad hoc somatosensory evoked potential (SEP) protocols. 
Results: FAME2 patients displayed increased facilitation and decreased inhibition within the sensory motor cortex 
compared with JME patients(all p< 0.05) and HC(all p< 0.05). SEP protocols displayed a significant reduction of 
early high-frequency oscillations and less inhibition at paired-pulse protocol, suggesting a concomitant failure of 
thalamo-S1 circuits. Disease onset and duration, and myoclonus severity did not correlate neither with sensory motor 
hyperexcitability nor thalamo-cortical measures (all p> 0.05). Patients with a longer disease duration had a more 
severe myoclonus (r= 0.467, p= 0.02) associated to a lower frequency (r= -0.607,p= 0.001) and higher power of 
tremor (r= 0.479,p= 0.02). 
Conclusions: sensory motor cortical and thalamo-cortical circuits are involved in the pathophysiology of FAME2 even 
if these alterations are not associated with clinical severity. TMS-based measurements display an higher accuracy 
than SEP parameters to reliably distinguish FAME2 from JME and HC. 
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10 years of CGH for epilepsy indication at the University Hospital of Lyon (France) - 
diagnostic yield, identified CNVs and strategy in the genome sequencing era

E Gouy1, N Chatron1, C Schluth-Bolard1, M Till1, D Sanlaville1, G Lesca1

1Lyon University Hospital, Medical Genetics, Bron, France

Purpose: The advent of CGH in the early 2010s was a revolution in the diagnosis of epilepsy. Increasingly accessible 
genome sequencing is certainly the next step. The possibility of detecting CNVs by this approach led us to quantify the 
diagnostic contribution of CGH for epilepsy since its start in this indication at the University Hospital of Lyon in 2011 to 
consider the future diagnostic strategy. 
Method: We included all postnatal CGH data (180k chip), performed between 2011 and 2021 for epilepsy (syndromic 
or not). We analysed the CNVs identified to calculate the diagnostic yield (before and after reinterpretation), 
characterise the CNVs (copy number, size, genes) and the risk of incidental data. The evaluation of gene content is 
based on the 139 genes of the routinely used national epilepsy panel 
Results: Of the 9180 postnatal CGH performed during the study period, 927 were performed for epilepsy. 12.6% 
patients (112) were carriers of ≥ 1 of 131 CNVs interpreted as (probably) pathogenic (94 losses 37 gains). 67% of 
these (probably) pathogenic CNVs > 1Mb, 16% are 400k-1Mb and 16.8% are < 400 kb. 54 (41%) CNVs at least 
partially cover the panel. This corresponds to 46 patients (41%) for whom the panel would have provided at least 
a partial diagnosis. Of the 139 panel genes, 46 (33%) are represented ≥ 1 in the CNVs found. 8% of diagnosis are 
„incidental“. Excluding incidental, yield after reinterpretation is 8.6% (77 patients): consistent with the literature (5-13%) 
Conclusion: Our study highlights the CNV involvement in this heterogeneous indication. We will present the identified 
CNVs (including gene content). Thus, until the genome is as accessible (cost and time), CGH remains relevant for 
syndromic epilepsy. By adding genomic region captures at recurrent CNVs to the panel, the updated version will be 
even more efficient for isolated epilepsies. 

655 
A rare cause of recurrent FIRES

MC Cioclu1, E Procopio2, G Turchi3, N Orlandi1, J Rossi4, N Biagioli1, AE Vaudano3, R Guerrini5, S Meletti1,3, G 
Giovannini3,1,4

1University of Modena and Reggio Emilia, Department of Biomedical, Metabolic and Neural Sciences, Modena, 
Italy, 2Meyer Children‘s University Hospital, Metabolic and Neuromuscular Unit, Florence, Italy, 3University Hospital 
of Modena and Reggio Emilia, Neurology Unit, Modena, Italy, 4University of Modena and Reggio Emilia, Clinical 
and Experimental Medicine PhD Program, Modena, Italy, 5Children‘s Hospital A. Meyer-University of Florence, Italy, 
Neuroscience Department, Florence, Italy

Purpose: We aim to report the clinical picture and the diagnostic findings in a patient with a rare cause of recurrent 
status epilepticus following febrile illnesses. The patient presented, following systemic viral infections, three episodes 
characterized by confusion, behavioural alterations and seizures requiring intensive care admission. Between these 
episodes the patient recovered completely without developing epilepsy. 
Method: The patient underwent an extensive diagnostic work-up, including microbiological and autoimmune tests on 
blood and cerebrospinal fluid, neuroimaging, EEG-monitoring, muscle biopsy and neurometabolic tests, an epilepsy 
gene panel and whole exome sequencing (WES). Family segregation studies were also performed. 
Results: On all three occasions, the patient presented, following a febrile viral infection, a clinical picture 
characterized by psychomotor agitation alternating with excessive sleepiness, without focal neurological signs; 
soon after, the patient developed a focal motor status epilepticus, that required admission to the intensive care unit. 
The patient was first treated with Acyclovir followed by steroid treatment and intravenous immunoglobulins with full 
recovery following each episode. All the diagnostic tests were negative except for WES that unravelled a homozygous 
pathogenic variant of the FADD gene, encoding for a protein involved in the apoptosis of immune cells and in the 
innate immune response. 
Conclusion: FIRES (Febrile Infection-related Epilepsy Syndrome) is a rare condition, in most cases cryptogenic. 
Pathogenic variants in FADD gene have so far been described in seven other patients with a clinical picture similar 
to that of our patient but generally more severe. We therefore report a rare genetic aetiology of recurrent FIRES-like 
episodes. 
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A novel SCN1A missense mutation in familial Dravet syndrome

R Ribosa-Nogué1, A Sierra-Marcos1, E Coca2, E Turón2, B Rodríguez-Santiago3,4,5, S Boronat2

1Epilepsy Unit, Neurology Department, Hospital de la Santa Creu i Sant Pau, Barcelona, Spain, 2Pediatric Neurology 
Department, Hospital de la Santa Creu i Sant Pau, Barcelona, Spain, 3Genetics Department and Sant Pau Biomedical 
Research Institute, Hospital de la Santa Creu i Sant Pau, Barcelona, Spain, 4Centro de Investigación Biomédica 
en Red de Enfermedades Raras (CIBERER, U705), Instituto de Salud Carlos III, Madrid, Spain, 5Genetics and 
Microbiology Department, Universitat Autònoma de Barcelona, Bellaterra, Spain

Purpose: To describe a familial Dravet syndrome associated with a missenseSCN1A mutation in exon 20, previously 
described as a de novo mutation. 
Method: Clinical characterisation and results of genetic testing are presented. 
Results: Three sisters were diagnosed of Dravet syndrome between 38-44 years old. Their father and at least three 
paternal cousins and a daughter of one of them suffered from epilepsy. All relatives from the father’s side (including 
the father) had behavioural problems. 
The father had epileptic seizures during lifespan, although well controlled with valproate. He was diagnosed of 
Alzheimer’s disease when he was 64 years old and died 6 years later. Neuropathological hallmarks of the disease 
were confirmed in brain tissue. 
All three sisters had from mild to moderate intellectual disability. Epileptic onset was at 6 months of age, triggered 
by fever. Two of them underwent callosotomy at 12 and 18 years old, improving seizure control. However, the sister 
with the greatest disability was not intervened, suffered drug resistant epilepsy and died of hypercapnic respiratory 
insufficiency at the age of 42. The remaining sisters have mild ataxia, parkinsonism and limb dystonia. They are 
seizure free for the last four years, with great benefit of topiramate. EEG in November 2021 showed intermittent 
bitemporal theta slowing, without epileptiform activity. 
Genetic testing was performed in the three sisters in 2012, showing a missense mutation inSCN1A p.Gly1332Glu 
(c.3995G>A) in exon 20. This mutation has been previously associated with de novo SMEI (severe myoclonic epilepsy 
of infancy). 
Conclusions: To our knowledge, this is the first time that a mutation in SCN1A p.Gly1332Glu (c.3995G>A) in exon 
20 is associated with familial Dravet syndrome. Although confirmed genetic diagnosis has only been possible in three 
sisters, we hypothesize that other relatives may have the same mutation with mild phenotypic expression. 

680 
Epileptic spasms due to CAMK2 gene mutations: description of two cases

A De Dominicis1,2, M Trivisano3, A Ferretti3, A Terracciano1, MC Digilio4, A Novelli1, F Vigevano3, N Specchio3

1Laboratory of Medical Genetics, Translational Cytogenomics Research Unit, Bambino Gesù Children Hospital, 
IRCCS, Rome, Italy, 2Laboratory of Medical Genetics, Tor Vergata Hospital, Rome, Italy, 3Rare and Complex Epilepsy 
Unit, Department of Neuroscience, Bambino Gesu’ Children’s Hospital, IRCCS, Rome, Italy, 4Genetics and Rare 
Diseases Research Division, Ospedale Pediatrico Bambino Gesù, IRCCS, Rome, Italy

Purpose: CAMK2 is a Ca2+/calmodulin-dependent serine/threonine protein kinase involved in the regulation of 
synaptic plasticity and ionotropic glutamate receptors activity. This enzyme is composed by distinct subunits, encoded 
by separate genes (1). Mutations in subunits alpha (CAMK2A) and beta (CAMK2B) are associated to autosomal 
dominant mental retardation (OMIM #617798 and #617799). Aim of this study is to report the electro-clinical features 
of two patients with epilepsy, carrying pathogenic mutations in CAMK2 genes. 
Methods: We retrospectively reviewed the medical charts of two patients carrying a heterozygous de novo pathogenic 
mutation in CAMK2A (c. 857C>A; p.Thr286Asn) andCAMK2B (c.416C>T,p.Pro139Leu). We collected clinical, genetic, 
EEG, neuropsychological, and radiological findings of both patients. 
Result: Patient withCAMK2A mutation is a 6 years old girl, with a severe developmental delay. Epilepsy onset was 
at 5 months, with tonic seizures and epileptic spasms, resistant to anti-seizure medications. EEG showed poor 
background activity with multifocal epileptiform abnormalities. She still has generalized hypertonic seizures, multiple 
per day, hypotonic tetraparesis and dyskinesia. Brain MRI showed microcephaly and cerebellar atrophy. 
Patient withCAMK2B mutation is a 4 years old boy, with severe developmental delay. Epilepsy onset was at 7 months, 
with focal seizures followed by epileptic spasms, which were treated with vigabatrin, with remission of spasms but 
persistence of focal seizures. EEG showed poor background activity with multifocal epileptiform abnormalities, mainly 
over posterior regions. He did not reach the autonomous walking nor language. He has poor visual attention, motor 
stereotypes and impulsive biting behavior. Brain MRI was normal. 
Conclusion: In Literature, only 29 patients carrying CAMK2 mutations have been reported so far (2,3). Epilepsy is not 
described in all patients and only one patient had epileptic spasms. Description of these two patients suggests that 
epilepsy, and particularly epileptic spams, might be a more frequent feature than expected in this disease. 
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Cortical visual impairment in CDKL5 deficiency disorder

M Quintiliani1, D Ricci2, M Petrianni2, S Leone2, L Orazi2, F Amore2, ML Gambardella1, I Contaldo1, C Veredice1, M 
Perulli3, E Musto3, EM Mercuri1,3, DI Battaglia1,3

1Fondazione Policlinico Universitario Agostino Gemelli, IRCCS, Rome, Italy, 2National Centre of Services and 
Research for the Prevention of Blindness and Rehabilitation of Low Vision Patients, IAPB Italia Onlus, Rome, Italy, 
3Università Cattolica del Sacro Cuore, Rome, Italy

Purpose: CDKL5 deficiency disorder (CDD) is a developmental encephalopathy caused by pathogenic variants in 
the gene cyclin-dependent kinase-like 5. Cerebral visual impairment (CVI) is frequent in patients with CDD and it is 
recognized as a specific feature of the pathology, and it is probably in correlation with neurodevelopmental outcome 
and epilepsy severity, The aim of our study was to evaluate clinical and electrophysiological profile of CVI in patients 
with CDD, to correlate various aspects of visual function to neurodevelopmental and epileptic features. 
Methods: The study included all patients with CDD from the Italian National Pathology Registry. All patients 
underwent neurological examination, a disease-specific functional assessment, structured clinical evaluation of visual 
functions, including pattern reversal visual evoked potential (VEP), and a detailed monitoring of epileptic features, 
including video-EEG. 
Results: All the 11 patients recorded in the CDKL5 national registry, 10 females and one male, age range of 1.5 to 
24 years (mean 9, SD 7.7, median 6.5), were enrolled. Visual function is impaired in all patients; in particular, visual 
fields, visual acuity, contrast sensitivity, and stereopsis were consistently abnormal whereas other aspects, such as 
fixing and tracking, were relatively preserved. Pattern reversal VEP was abnormal in nearly 80% of our patients. No 
correlation was found among CVI severity, age, level of psychomotor development, EEG abnormalities, and pathology 
stages even if an overall less abnormal EEG pattern was more often associated with better visual results. 
Conclusion: In conclusion, CVI can be considered as a major feature of CDD with a diffuse involvement in several 
behavioral and electrophysiological aspects. Larger cohorts will help to better clarify the possible prognostic role of 
EEG severity in predicting both visual and developmental abnormalities. 

706 
The clinical utility of genetic testing on patients with developmental and epileptic 
encephalopathies

A Saarela1,2, O Timonen2, H Eronen1,2, L Jutila1, J Kirjavainen1, R Kälviäinen1,2

1Kuopio University Hospital, Full Member of ERN EpiCARE, Kuopio, Finland, 2University of Eastern Finland, Kuopio, 
Finland

Purpose: The purpose of this study is to investigate the clinical utility of genetic testing in patients with developmental 
and epileptic encephalopathies (DEE). 
Method: All patients with epilepsy diagnosis treated at Kuopio Epilepsy Center are offered the possibility to participate 
to a study ”Biomarkers of Epilepsy”. Among participants we identified 303 patients with developmental and epileptic 
encephalopathies (DEE). 36 of these patients had an identified etiology after routine clinical examination (including 
acquired structural causes, previous central nervous system infections and autoimmune epilepsies) and 267 had an 
unknown etiology before genetic evaluation. 
If the etiology was unknown Whole Exome Sequencing (WES) including investigation on deletions and duplications 
was performed. 
Results: We have at the moment analysed results of 182/267 DEE patients with unknown etiology. Likely causative 
genetic mutations or chromosomal changes were recognized on 62 % (112/182) of patients. Pathogenic mutations on 
single genes were discovered in 42 % (76/182) and chromosomal changes (including copy number variants) in 14 % 
(25/182) of patients. Most common causes were tuberous sclerosis (8%) and SCN1A mutations (6%). 6 % (11/182) of 
patients had more than one mutation probably affecting their phenotype. In addition, variants of unknown significance 
on previously recognized epilepsy genes were discovered in 15 % (34/182). 
We also discovered possible causative mutations on candidate genes not yet linked with epilepsy in 4 % (8/182) of 
patients. 
In 18 % (32/182) of the patients, the genetic results influenced the treatment choices. 
Conclusion: We could verify genetic etiology on 62 % of the DEE patients. Most of these etiologies are pathogenic 
mutations on single genes rationalizing the use of WES early in the diagnostic process. Recognizing genetic causes 
has relevance for choosing the right therapy in many patients and the era of precision medicine seems to become 
closer as the targeted treatments are arising. 
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708 
Movement disorders as a part of the SCN8A-phenotypic spectrum

M Aluffi Valletti1,2, F Furia3,2, A Pisati2,1, M Trivasano4, JD Ortigoza5, K Johanessen2,3, O Martínez-Múgica Barbosa6, B 
Begoña de Azua7, AG Ribes8, BS Jepsen9, P Striano1, K Olofsson9, RS Møller2,3, E Gardella2,3

1University of Genova, Genova, Italy, 2Danish Epilepsy Centre Filadelfia, Department of Clinical Neurophysiology 
& Department of Clinical Genetics and Precision Medicine, Dianalund, Denmark, 3University of Southern Denmark, 
Odense, Denmark, 4Bambino Gesù Children‘s Hospital, IRCCS, Rome, Italy, 5Movement Disorders Unit, Pediatric 
Neurology Department, Hospital Sant Joan de Déu, Barcelona, Spain, 6Donostia University Hospital, Department of 
Pediatric Neurology, Basque Country, Spain, 7Servicio de Pediatría, Hospital Son Llàtzer, Mallorca, Spain, 8Cruces 
University Hospital, Department of Pediatric Neurology, Pediatric Service, Barakaldo-Bizkaia, Spain, 9Department of 
Child Neurology, Danish Epilepsy Centre Filadelfia, Dainalund, Denmark

Purpose: TheSCN8A phenotype encompasses a variety of neurodevelopmental disorders including epilepsy, 
intellectual and motor disability, and autism. Movement disorders are not rarely associated with this broader 
phenotypic spectrum. We aim to describe the prevalence and characteristics of SCN8A-related movement disorders, 
underling their impact on patients´ life. 
Method: We performed a literature review, selecting subjects with SCN8A-diseases and extrapyramidal symptoms. 
We also collected detailed data from families and their referring physicians through a structured questionnaire and by 
rating scales for dyskinesia (INAS), ataxia (SARA), dystonia (UDRS), and myoclonus (UMRS). 
Results: In total,124/645 (19%) patients (133 papers) in ages ranging from 0-45 years, were reported with movement 
disorders. Ataxia was the predominant sign (68/124, 54.8%), followed by dystonia (32/124, 25.8%), dyskinesia 
(31/124, 25%), and myoclonus (17/124, 13.7%). A combination of the four disorders was seen in 22/124 (18%) 
subjects. 
Neurological examination showed hypotonia in 53/124 (43%), spasticity in 21/124 (17%), and tremor in 14/124 (11%). 
ID was reported in 51.6%, epilepsy in 90% and ASD in 12% of the subjects. 
Rating scales and questionnaires were returned from 25 patients. Motor disability was a common finding (77%) 
leading to poor self-sufficiency. Ataxia had the highest score on the rating scale (SARA>30/40) and was associated 
with severe developmental delay. Dystonia and dyskinesia were less invalidating and were related to moderate-to-
severe ID. Myoclonus might be subtle and likely underestimated; often it was associated with cortical blindness. 
Interpretation: Ataxia, dystonia, dyskinesia, and myoclonus are frequently diagnosed in SCN8A-epilepsy patients. An 
overlap between epilepsy, cognitive-motor disability, and movement disorders is common often resulting in a slightly 
worst quality of life. 
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711 
The efficacy of Levetiracetam in SCN8A-epilepsy

A Pisati1,2, E Musto2,3, M Aluffi Valletti1,2, F Furia2,4, JD Ortigoza Escobar5, M Milh6, MP Fitzgerald7,8, M Trivisano9, K 
Johanessen2,4, EM Goldberg8,7, M De Wachter10, A-S Schoonjans10, N Villeneuve6, O Martínez-Múgica Barbosa11, 
S Ortiz Madinaveitia12, B de Azua13, F Veiga de Góes14, AF Pinto Duarte15, K Štěrbová16,17, M Montomoli18,19, A 
Aledo Serrano20, MM Vaccarezza21, MM Mancardi22, D Cuntz23, A Riva24, P Striano24,25, BS Jepsen26, F Vigevano9, I 
Helbig7,8,27, B Ceulemans10,28, N Specchio9, R Guerrini18, K Olofsson26, D Lederer29, RS Møller2,4, E Gardella2,4

1University of Genova, Genova, Italy, 2Danish Epilepsy Centre Filadelfia, Department of Clinical Genetics and 
Precision Medicine, Dianalund, Denmark, 3University of Roma, Rome, Italy, 4University of Southern Denmark, Odense, 
Denmark, 5Hospital Sant Joan de Dèu, Pediatric Neurology Department, Barcelona, Spain, 6Aix Marseille University, 
Service de Neurologie Pédiatrique, Marseille, France, 7Children’s Hospital of Philadelphia, Division of Neurology, 
Philadelphia, United States, 8Children‘s Hospital of Philadelphia, The Epilepsy NeuroGenetics Initiative, Philadelphia, 
United States, 9Bambino Gesù Children’s Hospital, Rome, Italy, 10Antwerp University Hospital, Department of Pediatric 
Neurology, Edegem, Belgium, 11Donsotia University Hospital, Department of Pediatric Neurology, Basque Country, 
Spain, 12Hospital Santa Barbara, Department of Pediatrics, Soria, Spain, 13Hospital Son Llàtzer, Servicio de Pediatría, 
Mallorca, Spain, 14Fernandes Figueira Institute-Fiocruz, Rio de Janeiro, Brazil, 15Prefeitura Municipal de Petrópolis, 
Rio de Janeiro, Brazil, 16Second Faculty of Medicine, Charles University, Department of Paediatric Neurology, Prague, 
Czech Republic, 17Motol Hospital, Prague, Czech Republic, 18A. Meyer Children‘s Hospital, Paediatric Neurology Unit 
and Laboratories, Florence, Italy, 19University of Florence, Florence, Italy, 20Hospital Ruber Internacional, Epilepsy 
Program - Department of Neurology, Madrid, Spain, 21Hospital Italiano de Buenos Aires, Servicio de Neurologia 
Infantil, Departamento de Pediatria, Buenos Aires, Argentina, 22IRCCS Gaslini, Unit of Child Neuropsychiatry, Genova, 
Italy, 23CHU Montpellier, Neurologie Pédiatrique, Montpellier, France, 24IRCCS Gaslini, Pediatric Neurology Unit, 
Genoa, Italy, 25University of Genoa, Department of Neurosciences, Rehabilitation, Ophthalmology, Genetics, Maternal 
and Child Health (DiNOGMI), Genoa, Italy, 26Danish Epilepsy Centre Filadelfia, Department of Pediatric Neurology, 
Dianalund, Denmark, 27Children’s Hospital of Philadelphia, Department of Biomedical and Health Informatics (DBHi), 
Philadelphia, United States, 28University of Antwerp, Edegem, Belgium, 29Institut de Pathologie et Génétique, Centre 
de Génétique Humaine, Gosselies, Belgium

Purpose: In pursuit of precision medicine, there is a need for recommendations for effective therapy. For SCN8A-
epilepsy, the most common effective drugs are sodium channel blockers (SCBs), while Levetiracetam (LEV) has a 
controversial effect. We aim to further investigate the efficacy of LEV in SCN8A-epilepsy. 
Method: We made a systematic literature review ofSCN8A-epilepsies treated with LEV and reviewed all the data 
included in our database. From a total cohort of 645 subjects, we selected the ones having taken LEV. We elaborated 
two specific questionnaires, one for clinicians and one for families, collecting further demographic and genetic data, as 
well as the electro-clinical data at baseline and during LEV treatment. 
Results: We enrolled 193 subjects, with a median age of 5.7 years (range: 0,5 months-66 years). Details about 
LEV response were available for 151 subjects. LEV did not have an effect in 101/151 (67%), and seizure worsening 
was reported in 28/151 (18%). A few patients achieved either <50%-of-seizure-reduction (5/151, 3%), >50%-of-
seizure-reduction (7/151, 5%), or seizure freedom (10/151, 7%), mostly among subjects with a mild phenotype, with 
generalized epilepsy and with SCN8A-LoF (loss-of-function) variants. 
62 questionnaires have been returned, confirming a high prevalence of subjects with no response to LEV (37/62, 
60%) or seizure worsening (13/62, 20%). Mental retardation was associated with poor response and associated with 
more side effects and earlier discontinuation of LEV therapy. Regarding LEV tolerability, 20/62 (32%) subjects reported 
adverse effects,13/62 (21%) had to stop the treatment also because of the side effects. 
Conclusion: We highlight that, in most cases, LEV had no effect or worsened seizures in subjects withSCN8A-
epilepsy, compared with other anti-seizure medications, both SCBs and non-SCNBs. Further studies may lead to a 
better understanding of the mechanisms of the effect of LEV in sodium channelopathies. 
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789 
The p.Glu787Lys variant in the GRIA3gene causes developmental and epileptic 
encephalopathy mimicking structural epilepsy in a female patient

A Martinez-Esteve Melnikova1, J Pijuan2,3, J Aparicio1, A Ramírez1, A Altisent-Huguet2, A Vilanova-Adell3, A 
Arzimanoglou1,4, J Armstrong5, F Palau2,3,5,6,7, J Hoenicka2,3, V San Antonio-Arce1,8

1Epilepsy Department, Member of the ERN EpiCARE, Sant Joan de D´eu Hospital, Barcelona, Spain, Barcelona, 
Spain, 2Laboratory of Neurogenetics and Molecular Medicine – IPER, Sant Joan de D´eu Research Institute, 
Barcelona, Spain, Barcelona, Spain, 3Rare Diseases Network Biomedical Research Center (CIBERER), Barcelona, 
Spain, Barcelona, Spain, 4Department of Paediatric Clinical Epileptology, Sleep Disorders and Functional Neurology, 
Member of the ERN EpiCARE, University Hospitals of Lyon (HCL), Lyon, France, Lyon, France, 5Department of 
Genetic Medicine – IPER, Sant Joan de D´eu Hospital, Barcelona, Spain, Barcelona, Spain, 6Clinic Institute of 
Medicine and Dermatology (ICMiD), Hospital Clinic de Barcelona, Spain, Barcelona, Spain, 7Division of Pediatrics, 
Faculty of Medicine and Health Sciences, University of Barcelona, Barcelona, Spain, Barcelona, Spain, 8Freiburg 
Epilepsy Center, University of Freiburg Medical Center, Member of the ERN EpiCARE, And Faculty of Medicine, 
University of Freiburg, Germany, Freiburg, Germany

Purpose: The purpose of this article was to describe a new case of X-linked DEE in a female patient associated with 
a de novomissense mutation (c.2359G>A; p. Glu787Lys) in the GRIA3gene, characterized by a phenotype different 
to those so far described and partly suggestive of focal epilepsy of a structural cause. We investigated the functional 
effects of p.Glu787Lys in iGluR3 protein in fibroblasts. Additionally, we intended to discuss our patient’s electro-clinical 
presentation and investigate a possible pathophysiological mechanism leading to the disorder. 
Method: First, we determined whether the patient’s genetic variant (c.2359G>A; GRIA3) was affecting the Flop or Flip 
alternative segments splicing in exon 14. Second, as iGluR3 is a glutamatergic receptor, we investigated fibroblasts’ 
response to glutamate treatment. 
Results: We found significantly lower iGluR3 expression in the patient’s fibroblasts than in controls and different 
responses to glutamate treatment. 
Conclusion: These results showed that p.Glu787Lys decreases the levels of GRIA3Flop mRNA, consequently 
affecting the expression levels of a subunit 3 of the glutamate AMPA receptor. 

814 
Whole-exome sequencing of ovarian teratoma in NMDAR-antibody encephalitis

Y Jang1, G Lee1, SK Lee1, K Chu1, C Lee1, JK Won1, S-T Lee1, HS Lee1

1Seoul National University Hospital, Seoul, Korea, Republic of

Objective: N-methyl-D-aspartate receptor (NMDAR)-antibody encephalitis is the most common form of autoimmune 
encephalitis, about 40% of which is caused by ovarian teratoma. However, it is unknown why only a small population 
of ovarian teratoma causes the autoimmunity while the majority of the teratoma don’t. This study aimed to investigate 
any driver mutations specific to the NMDAR-associated teratoma to reveal the autoimmunity mechanism. 
Method: We included 17 ovarian teratomas derived from 15 patients with NMDAR-antibody encephalitis and 18 
control ovarian teratoma from 30 patients without encephalitis. All the samples were genotyped by the SureSelect V6-
Post Exome Capture kit (Agilent, CA, USA). The exome data were analyzed with R version 4.06 (Vienna, Austria) and 
the MUTALISK program (National cancer center, Goyang-si, Korea). 
Result: The two groups with and without NMDAR-antibody encephalitis had a mean age of 23.9 and 24.4 years, 
respectively. The average teratoma size was smaller in the group with encephalitis (3.0±2.1 cm vs 10.9±2.1, 
respectively). With the criteria lower than 1% of allele frequency with 1000 genome phase 3 (1000Gp3) and the 
Exome Aggregation Consortium (ExAC), 34 exomes were passed in our samples. Of these, no exome showed 
significantly different mutations between the groups of teratoma with and without NMDAR-antibody encephalitis. From 
the MUTALISK analysis, there was no significant difference in the mutation pattern signature in exomes between the 
two groups. 
Discussion: This study shows that there is no difference in the mutation profile in protein-coding genes between 
the ovarian teratoma causing NMDAR-antibody encephalitis and the control teratoma. This result implies that post-
transcriptional immune pathogeneses are involved in the autoimmune recognition of ovarian teratoma with NMDAR-
antibody encephalitis. 
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826 
Effects of the ketogenic diet and modified Atkins diet in patients with STXBP1-related 
encephalopathy

SH Kim1, H-C Kang1, JS Lee1, HD Kim1

1Yonsei University, Pediatrics, Seoul, Korea, Republic of

Purpose: To review efficacy of ketogenic diet in patients with STXBP1 mutations. 
Methods: We investigated the effects of a ketogenic diet (KD) and modified Atkins diet (MAD) in patients with 
STXBP1-related epilepsies. This study included 12 patients who had STXBP1 encephalopathy and drug-resistant 
epilepsy. All patients were treated with KD or MAD between January 1, 2005, and June 30, 2021 at Severance 
Children’s Hospital. 
Results: The median age at the initiation of the diet was 4.5 months (interquartile range, IQR: 3.0–9.3). The median 
age at seizure onset was 1.5 months (IQR, 0–3). Median duration of the KD or MAD was 6.5 months (IQR: 2.8–13.3). 
Nine (75%) patients had Ohtahara syndrome, two (16.7%) had West syndrome, and one (8.3%) had Lennox-Gastaut 
syndrome. Three (25%) patients achieved complete seizure freedom with the KD or MAD, and remained seizure-free 
for 2, 3, and 7 years each. Electroencephalographic findings improved in all three patients. All three remained seizure-
free even after the diatary therapy was discontinued. One patient (8.3%) in the seizure-free group could discontinue 
the antiseizure drugs. 
Conclusions: KD and MAD can be an effective treatment option for patients with drug-resistant epilepsy related to 
STXBP1 gene mutations. 
 

Neuroimaging

45 
First seizure. Using EEG to distinguish epilepsy vs non-epilepsy patients after a first event

J Heyse1, E Menetre2, M Seeck2, P van Mierlo1

1Ghent University, Ghent, Belgium, 2University of Geneva, Geneva, Switzerland

Purpose: Electroencephalography (EEG) plays a central role in diagnosis and management of epilepsy. In this work 
we want to investigate how epilepsy is presented in EEG early on by evaluating how advanced EEG features differ 
between epilepsy and non-epilepsy patients after a first event. 
Method: The group analysis is performed on a retrospective EEG dataset of640patients from Geneva University 
Hospital. All EEGs were taken after first admission of the patients to the hospital following a first event. Patients 
were grouped based on follow-up in having epilepsy (n=367) or not (n=264). The non-epilepsy group included vagal 
syncope, provoked seizures, brain tumors etc. After pre-processing, several EEG metrics were computed including 
spectral band powers, functional connectivity based on phase locking value (PLV) and amplitude envelope correlation 
(AEC), and graph measures (node degree and global efficiency). To reduce local variability, the metric values of the 
individual electrodes are averaged over groups in the front left (FL), front right (FR), back left (BL) and back right (BR) 
regions.The differences at group level were assessed using an ANOVA F-test, corrected for multiple comparisons by 
controlling the False Discovery Rate ata=0.01. 
Results: We found a statistically significant increase in delta power (p<1e-05) and decrease in beta power (p<1e-04) 
in epilepsy patients compared to non-epilepsy patients. A significant increase in AEC and the related global efficiency 
was identified in patient with epilepsy compared to those without (p<1e-04). For all measures, the differences were 
consistent across all regions. For the PLV we did not find any significant difference between groups. 
Conclusion: In this work we show that there exist group differences for EEG-based metrics between epilepsy and 
non-epilepsy patients. With these results we hope to gain a better understanding of the general mechanisms of 
epilepsy and how it’s presented in resting state EEG. 



Posters by categoryPlatform sessions by session

83 
Radiomics-based magnetic resonance imaging analysis potentially differentiate patients 
with juvenile myoclonic epilepsy from healthy controls

KM Kim1, H Hwang1, B Sohn2, K Park2,3, SS Ahn2, W Lee1, MK Chu1, K Heo1, S-K Lee2

1Yonsei University College of Medicine / Severance Hospital, Department of Neurology, Seoul, Korea, Republic of, 
2Yonsei University College of Medicine / Severance Hospital, Department of Radiology, Seoul, Korea, Republic of, 
3Pohang University of Science and Technology, Department of Mechanical Engineering, Pohang, Korea, Republic of

Purpose: Recently, advanced imaging analysis methods revealed microstructural and functional brain abnormalities 
in patients with juvenile myoclonic epilepsy (JME) (Cao B et al. Epilepsy Res. 2013; 106:370-7). Radiomics is capable 
of obtaining information such as intensity distributions, spatial relationships, textural heterogeneity, and shape 
descriptors (Aerts HJ et al. Nat Commun. 2014; 5:4006). This study aimed to build and validate radiomics prediction 
models that could discern patients with JME from healthy controls (HCs). 
Method: A total of 129 subjects (97 JME patients and 32 HCs) were assigned to a training (n=90) or a test-validation 
set (n=39) group. Diagnosis of JME was performed based on clinical and EEG features. Radiomics features were 
extracted from 20 regions of interest from T1-weighted MRI images. Several machine learning models were trained 
with the patients’ radiomics features during training sets, and they were validated with test-validation sets. 
Result: The seven tested radiomics models – light gradient boosting machine, support vector classifier, random 
forest, logistic regression, extreme gradient boosting, gradient boosting machine, decision tree – showed an area 
under the curve (AUC) of 0.82, 0.81, 0.78, 0.78, 0.77, 0.76, 0.67, respectively. The best-performing model, the light 
gradient boosting machine, demonstrated an accuracy, precision, recall, and F1 score of 0.79, 0.82, 0.93, and 0.87, 
respectively. Radiomics features including the putamen and cerebral peduncle ranked as the most important for 
suggesting JME. 
Conclusion: Radiomics models with multiple regions of interest in routine brain MRI could be an auxiliary tool in 
discerning patients with JME from HCs. 

134 
Automated characterisation and lateralisation of hippocampal sclerosis from MRI in 
children with epilepsy

M Ripart1, J DeKraker2, MH Eriksson1, R Piper1, A R Khan3, T Baldeweg1, S Adler1, K Wagstyl4
1UCL Great Ormond Street Institute of Child Health, University College London, London, United Kingdom, 2Montreal 
Neurological Institute, McGill University, Montreal, Canada, 3University of Western Ontario, Department of Medical 
Biophysics, London, Canada, 4Wellcome Centre for Human Neuroimaging, University College London, London, United 
Kingdom

Purpose: Recent studies have demonstrated lateralisation of hippocampal sclerosis (HS) in adults using surface-
based automated methods on presurgical MRI (Caldairou et al., 2021). To date, no such tools have been developed 
for children. In this study, we characterised the morphological abnormalities of the hippocampus in children with HS, 
and utilised these features to carry out automated lateralisation of the abnormality. 
Method: This study was performed on 23 children from Great Ormond Street Hospital with histologically confirmed 
HS and 20 healthy children. The open-sourceHippUnfold software (DeKraker et al., 2021), was used to segment 
and unfold hippocampi into surface-meshes from T1w MRI images. Multiple surface-based features — cortical 
thickness, gyrifications, intrinsic curvature, T1w and FLAIR intensity — were also extracted. Features were smoothed, 
normalized by controls and asymmetry were computed to quantify differences between left and right hippocampi. 
Areas under the curve (AUC) and paired student t-tests on feature distributions were used to compare the ipsilateral 
hippocampus to the contralateral healthy hippocampus in children with HS. Hippocampal features were used to 
train a Multilayer Perceptron (MLP) classifier (hidden layer size = (5,10), activation = ‘relu’) to lateralise HS. MLP 
performances were evaluated using stratified 10-fold cross-validation. 
Results: Ipsilateral hippocampi were characterised by significantly smaller thickness, smaller gyrification, higher 
intrinsic curvature and FLAIR hypointensity compared to contralateral hippocampi (AUCs > 0.98; p-values < 0.0001), 
but no difference in T1 intensity. Using these features the MLP classifier was able to lateralise HS with 95% overall 
accuracy. 
Conclusion: Analysis of hippocampi in children with HS identified that the presurgical MRI features — density of 
gyrification, thickness, intrinsic curvature, and FLAIR intensity — significantly differed between abnormal hippocampi 
and contralateral hippocampi. These features enabled highly accurate lateralisation of the abnormality and could be 
used to automate the lateralisation in surgical candidates with suspected HS. 
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181 
The effect of interictal spikes on the brain regions involved in sudden unexpected death in 
epilepsy: a pilot study

S Scolastico1, F Talami2, A Ballerini2, E Micalizzi2, S Meletti2, AE Vaudano2

1University of Modena and Reggio Emilia, Department of Biomedical, Metabolic and Neural Sciences, Modena, Italy, 
2University of Modena and Reggio Emilia, Modena, Italy

Purpose: The aim of the present study is to investigate the effect of interictal epileptiform discharges (IEDs) on 
the functional connectivity (FC) between cortical and subcortical brain regions known to be involved in the SUDEP 
(Sudden Unexpected Death in Epilepsy) and the rest of the brain.   
Methods: From the entire dataset of epilepsy patients investigated with EEG-coregistered to fMRI (EEG-fMRI), one 
patient affected by focal drug-resistant epilepsy was classified as “Probable SUDEP” (Nashef et al. 2012). This case 
was matched with 2 high-risk and 2 low-risk patients for SUDEP according to age at the scan, sex, and epilepsy 
syndrome (La et al. 2019). Seven Region of Interest (ROIs) were selected based on previous published data (Anterior 
Cingulate Cortex, Insula, Brainstem, Thalamus, Amygdala, Putamen). The IED-related functional connectivity between 
the selected ROIs and the rest of the brain was investigated through a Psychophysiological Interaction (PPI) analysis 
and, in order to compare the resulting PPI-related maps, a Fixed Effect approach was applied. 
Results: Both SUDEP case and high-risk patients showed increased spike-related FC between the Brainstem, 
Thalamus, left Amygdala, Insula, Putamen, ACC, and the inferior parietal lobule, inferior frontal gyrus, and middle 
frontal gyrus, all lateralized to the right side. On the contrary, common patterns of reduced IED-related FC between the 
Brainstem, Insula, Putamen, ACC, and the bilateral superior and medial frontal gyrus emerged. 
Conclusions: The results demonstrated that in the SUDEP case and high-risk patients, IEDs modulate the 
connectivity of brain networks implicated in the maintenance of consciousness and in the regulation of the 
cardiovascular system, both elements well known to be involved in the pathogenesis of SUDEP.  Our data support 
the hypothesis that a facilitating environment for SUDEP to happen can result from interictal activity not only from 
seizure’s occurrence. 

183 
The role of the amygdala in ictal central apnea: new insights from brain MRI structural 
morphometry and long-term video EEG monitoring

E Micalizzi1, A Ballerini1, G Giovannini2,1, G Turchi2, M Malagoli2, L Giunta2, AE Vaudano2,1, S Meletti2,1

1University of Modena and Reggio Emilia, Modena, Italy, 2Ospedale Civile di Baggiovara (OCB), Azienda Ospedaliero-
Universitaria, Modena, Italy

Purpose: Ictal central apnea (ICA) has been recently considered a potential localizing sign in temporal lobe epilepsy 
and a hint of amygdala involvement in the epileptogenic network. Advanced neuroimaging techniques may be used to 
find valuable biomarkers for ictal apnea occurrence. 
Method: To describe the electroclinical characteristics of temporal lobe seizures with ICA, data from video EEG Long-
Term Monitoring with extensive polygraphic recordings were collected among a population of 49 patients with seizures 
recorded from April 2020 to October 2021. To evaluate possible structural morphometric differences in relation to 
the occurrence of ICA, 3T brain MRI scans were post-processed with FreeSurfer to extract cortical thickness and 
subcortical volumes in three groups of subjects (7 patients with temporal lobe seizures with ICA and 10 patients with 
temporal lobe seizures without ICA, and 30 healthy controls). 
Results: 7 patients (4 males; aged 20-55 years) had apnea-related seizures. Among these patients, 21 seizures 
were recorded, and ictal apnea was observed in 80.9 % of seizures. Oxygen desaturation occurred in 5/7 with a 
nadir ranging from 92 to 74 %. The morphometric analyses revealed a significant increase in volume of the amygdala 
ipsilateral to the epileptic focus, and more specifically of the basolateral complex, in the patients with ICA compared to 
healthy controls (p=.000) and patients without ICA (p=.023). 
Conclusion: Our findings, while confirming the key role of the amygdala in temporal lobe epilepsy, offer new insights 
on subtle structural modifications of the amygdala and its subnuclei as possible morphological biomarkers of ICA. 
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298 
Clinical benefit of the HARNESS‐MRI protocol for focal epilepsy: a monocenter prospective 
study

AE Vaudano1, A Ballerini2, F Zucchini3, S Scolastico2, F Talami2, G Giovannini1, G Turchi1, E Micalizzi2, S Vallone3, M 
Genovese3, A Todeschini3, F Cavalleri3, M Malagoli3, S Meletti2
1Neurology Unit, OCB Hospital, AOU Modena, Modena, Italy, 2University of Modena and Reggio Emilia, Department 
of Biomedical, Metabolic and Neural Sciences, Modena, Italy, 3Neuroradiology Unit, OCB Hospital, AOU Modena, 
Modena, Italy

Purpose: To evaluate in a real clinical scenario the sensibility and specificity of the ILAE-recommended “Harmonized 
neuroimaging of epilepsy structural sequences”- HARNESS protocol (Bernasconi et al., 2019) in patients with focal 
epilepsies. 
Method: We prospectively enrolled patients who underwent a structural brain HARNESS-MRI protocol for diagnostic 
purposes between March 2020 and June 2021. Inclusion criteria were: 
a) electro-clinical diagnosis of focal epilepsy;  
b) a previous MRI scan performed not respecting the HARNESS protocol (pre-HARNESS);  
c) MRI visual inspection obtained by the same trained experts. Radiological reports were reviewed and compared 
between HARNESS and pre-HARNESS considering the following items:  
(i) number of positive and negative MRI;  
(ii) distribution of the MRI-positive scans according to type of epileptogenic lesions classified in  
1. Focal Cortical Dysplasia (FCD);  
2. Hippocampal Sclerosis;  
3. Other malformations of cortical development  
(i.e. polymicrogyria);  
4. Dual pathology.Brain tumors were excluded.  
Statistical analysis was performed using a non-parametric within-subject analysis. Diagnostic accuracy, sensibility, and 
specificity of the HARNESS-MRI protocol were estimated. 
Results: 70 adult focal epilepsy patients were enrolled. The pre-HARNESS protocol revealed 42 (60%) MRI-negative 
and 28 (40%) MRI positive. The HARNESS protocol showed 30 MRI negative (43%) and 40 MRI positive (57%). In 
12 out of 42 pre-HARNESS MRI-negative patients, the negativity was not confirmed, and a potentially epileptogenic 
lesion was detected (p =.003). The most common unrecognized diagnosis was FCD (p =.008). Estimated accuracy of 
the HARNESS-MRI protocol was 81%, the sensibility 96%, and the specificity 71%. 
Conclusions: This is the first study that evaluate prospectively the real-world impact of the HARNESS protocol on the 
diagnosis of focal epilepsy. We show that the adoption of a standardized and optimized MRI protocol allows to identify 
a higher number of potentially epileptogenic lesions thus impacting concretely on the clinical management of focal 
epilepsy patients. 

327 
Relationship between visuoperceptual functions and parietal structural abnormalities in 
temporal lobe epilepsy

E Fonseca1, S Sarria2, D Pareto2, M Turon1, M Quintana1, E Santamarina1, L Abraira1, C Tortajada2, À Rovira2, M 
Toledo1

1Vall d‘Hebron University Hospital, Epilepsy Unit. Neurology Department., Barcelona, Spain, 2Vall d‘Hebron University 
Hospital, Neuroradiology Section, Radiology Department, Barcelona, Spain

Purpose: Progressive gray matter (GM) volume reductions beyond the epileptogenic area have been described in 
temporal lobe epilepsy (TLE). There is less evidence regarding correlations between GM and white matter (WM) 
volume differences and multi-domain cognitive performance in this setting. We aimed to investigate extratemporal GM 
and WM changes and their correlation with visuospatial performance in TLE patients.  
Method: Cross-sectional study comparing global and regional brain volume data from 34 TLE patients and 30 healthy 
controls. 3D T1-weighted sequences were obtained on a 3.0 T magnet and the brain parcellation was performed 
with Freesurfer. Data were analyzed using age and sex-adjusted linear regression models. Global and regional 
brain volumes and cortical thickness in patients were correlated with standardized visual memory, visuoperceptual, 
visuospatial, and visuoconstructive parameters obtained in a per-protocol neuropsychological assessment.  
Results: TLE patients had smaller volume fractions of the deep GM structures, putamen and accumbens. Patients 
had worse scores in visual memory, attention, processing speed, and executive functions. Correlations were found 
between:  
1) visual memory and precuneus and inferior parietal cortical thickness;  
2) visuoperceptual performance and precuneus and supramarginal WM volumes;  
3) visuospatial skills and precuneus, postcentral, and inferior and superior parietal WM volumes;  
4) visuoconstructive performance and inferior parietal WM volume.  
Conclusion: Brain volume loss is widespread in TLE. Volumetric reductions in parietal lobe structures were 
associated with visuoperceptual cognitive performance. 
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360 
Increased vulnerability of brain networks in focal epilepsy is driven by local topology 
reorganization

D Ciolac1,2, SA Groppa2, V Chiosa2, Y Winter1, A Vataman2, M Muthuraman1, G Gonzalez-Escamilla1, S Groppa1

1University Medical Center of the Johannes Gutenberg University Mainz, Mainz, Germany, 2State University of 
Medicine and Pharmacy “Nicolae Testemițanu”, Chisinau, Moldova, Republic of

Purpose: The advent of high resolution brain imaging and advanced computational tools has evidenced that the 
occurrence of seizures is dependent on local organization of brain networks. However, little is known about how 
network reorganization increases the vulnerability for paroxysmal events. Here, we evaluate the network vulnerability 
to induced ‘virtual lesions’ in patients with focal epilepsy by using a generative model. 
Methods: Structural 3T T1 MRI data of 40 patients (30±6 years; 17 male) with focal epilepsy (FE; 31 with temporal, 9 
with extratemporal) and 35 healthy subjects (HS; 23±5 years; 14 male) were processed by using FreeSurfer. Extracted 
cortical thickness at 68 regions served for the reconstruction of morphometric networks. The graph theoretical 
framework was applied to analyze the vulnerability of networks to random and targeted attacks. Network topology 
organization was quantified by means of clustering, local efficiency, and path length. 
Results: In contrast to HS, morphometric networks of FE patients were characterized by comparable vulnerability (all 
p>0.05, corrected) to random attacks (i.e. random removal of brain regions) but by a higher vulnerability (all p<0.05, 
corrected) to targeted attacks (i.e. removal of brain regions according to their importance for network organization). 
Regions important for network organization (i.e. hubs) were less in number and located in different brain regions in 
FE patients (left superior temporal and right paracentral gyri) compared to HS (left anterior cingulate, right superior 
temporal, and right supramarginal gyri). The local topological organization of morphometric networks in FE patients 
was marked by increased segregability – higher clustering coefficient (t=2.23, p=0.02) and local efficiency (t=2.41, 
p=0.01), whereas at the global level by decreased integrability – higher path length (t=1.90, p=0.04), when compared 
to HS. 
Conclusion: Increased vulnerability of morphometric networks in FE patients may stem from the reorganized network 
topology and serve as a mechanism facilitating seizure occurrence. 

421 
[11C]metoclopramide PET-MR for the in vivo exploration of P-glycoprotein function at the 
blood-brain barrier in patients with drug-resistant and drug-sensitive epilepsy

M El Biali1, K Bamminger2, L Nics2, S Rasul2, S Mairinger2,1, O Langer2,1, L Breuil3, V Bouilleret4, N Tournier3, B Martin1, 
E Pataraia5

1Medical University of Vienna, Department of Clinical Pharmacology, Vienna, Austria, 2Medical University of Vienna, 
Division of Nuclear Medicine, Department of Biomedical Imaging and Image-guided Therapy, Vienna, Austria, 
3Université Paris-Saclay, Laboratoire d’Imagerie Biomédicale Multimodale (BioMaps), CEA, CNRS, Inserm, Service 
Hospitalier Frédéric Joliot, Orsay, France, 4Université Paris-Saclay, Unité de Neurophysiologie et d’Epileptologie 
(UNCE), Le Kremlin Bicêtre, France, 5Medical University of Vienna, Department of Neurology, Vienna, Austria

Purpose: Overactivity of the ABC transporter P-glycoprotein (P-gp) in the seizure origin of patients with drug-
resistant temporal lobe epilepsy has been demonstrated in positron emission tomography (PET) studies using the 
radiotracer (R)-[11C]verapamil (Feldmann M et al. The Lancet Neurology 2013; 12(8): 777-85.). (R)-[11C]verapamil 
has several shortcomings, such as a complex study setup, which requires two subsequent PET scans before and 
after pharmacological inhibition of P-gp to show P-gp overactivity. The novel radiotracer [11C]metoclopramide is a 
weak P-gp substrate. Previous studies in healthy volunteers have revealed the suitability of [11C]metoclopramide PET 
to investigate P-gp related changes at the blood-brain barrier, including overactivity. This innovative study setup in 
epilepsy patients could help distinguish drug-resistant from drug-sensitive foci in lesional and non-lesional epilepsies. 
Method: Researchers in the Paris-Saclay University and the Medical University of Viennaplan to perform a single [11C]
metoclopramide PET-MR in 80 focal epilepsy patients and in 20 healthy volunteers, in order to assess and compare 
the P-gp function in epilepsy onset zone with healthy brain tissue. The study was approved by the local Ethics 
Committees. 
Results: Ten healthy volunteers and five patients with focal epilepsy (one seizure free focal epilepsy, one drug 
resistant focal epilepsy with multiregional seizure onset zones, one drug resistant nonlesional focal epilepsy, and two 
with drug resistant epilepsy with epileptogenic structural lesion) underwent so far a single [11C]metoclopramide PET-
MR. None of the participants experienced any side effects. An analysis of preliminary data is underway. 
Conclusion: We performed for the first time[11C]metoclopramide PET-MR in epilepsy patients and our preliminary 
results confirm the feasibility and the safety of [11C]metoclopramide PET-MR in patients with epilepsy. Clinically 
relevant results will hopefully arise from the inclusion of a larger cohort of patients. 
Acknowledgment: Funded by a joined grant from FWF (grant number I 4470) and ANR (ANR-19-CE17-0027). 
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425 
Integration of high-resolution ultra-high-field 7T magnetic resonance imaging into clinical 
care of epilepsy patients: first results

P Radojewski1, M Seeck2, S Vulliémoz2, K Schindler3, R Wiest1

1Bern University Hospital, Inselspital, University of Bern, Support Center for Advanced Neuroimaging, Institute of 
Diagnostic and Interventional Neuroradiology, Bern, Switzerland, 2University Hospital and Medical School of Geneva, 
Department of Neurology, Geneva, Switzerland, 3Bern University Hospital, Inselspital, University of Bern, Department 
of Neurology, Bern, Switzerland

Purpose: Recently, ultra-high-field MR imaging at 7 Tesla has received CE mark and FDA clearance. Several pre-
clinical studies demonstrated improved diagnostic yield over 3T-MRI in depiction and characterization of epileptogenic 
lesions. The goals of this study were to establish a clinically applicable epilepsy imaging protocol at 7T-MRI and to 
evaluate the new imaging protocol in clinical workflow. 
Method: We analysed radiological reports of patients with known epilepsy who received 7T-MRI with the new epilepsy 
protocol and who previously received 3T-MRI according to the ILAE recommendations. (7). 7T-MRI was performed 
using MAGNETOM Terra (Siemens Healthcare, Germany) and the CE-marked single channel transmit and 32-channel 
receive head coil (Nova Medical, USA). The 7T-imaging protocol comprised T1 MP2RAGE (3D isotropic, 0.6mm), 
T2 TSE (transversal, 1.5mm), T2 TSE (transversal, 0.7mm), T2 TSE (perpendicular to the long and short axis of the 
hippocampus, 0.7mm), FLAIR SPACE (3D isotropic, 0.7mm), SWI (transversal, 1.2mm); The duration was 42 minutes. 
Results: Forty-five patients with refractory epilepsy received 7T-MRI (23 female, 51%; median age 28, age range 
10 – 5). No side effects or interruptions were reported. Based on the radiological assessment of 3T MRI epileptogenic 
lesions were detected in 23/45 patients (51%). Based on 7T-MRI epileptogenic lesions were detected in 34/45 patients 
(76%). The diagnosis at referral was revised based on 7T-MRI in 15/45 patients (33%). In 14 pts (31%) newly detected 
structural epileptogenic lesions were reported (abnormal glial proliferation and/or abnormal cortical organization in 12 
and migrational abnormalities in 2 cases). In one case the previously suspected MCD was interpreted as normal brain 
structure. The scan was confirmatory in 14 of 45 and constantly negative (non-lesional) in 16 of 45 patients. 
Conclusion: Our first clinical experience suggests improved diagnostic sensitivity of 7T-MRI compared to clinical 
3T-MRI and is in line with the previous reports derived from research-focused settings. 

460 
Diffusion kurtosis parameters show a higher difference between focal cortical dysplasia 
and healthy tissue than standard diffusion parameters

D Kala1,2,3, J Svoboda3, Y Prysiazhniuk3,4, N Profantová4, A Kalina4,2, J Šanda4,2, P Marusič4,2, M Kynčl4,2, J Otáhal3
1Faculty of Electrical Engineering, Czech Technical University in Prague, Prague, Czech Republic, 2University Hospital 
Motol, Prague, Czech Republic, 3Institute of Physiology Czech Academy of Sciences, Prague, Czech Republic, 
4Second Faculty of Medicine, Charles University in Prague, Prague, Czech Republic

Purpose: The goal of this study was to compare standard gaussian with non-gaussian diffusion parameters of the 
brain tissue in patients with focal cortical dysplasia (FCD) and elucidate differences in separability of healthy and FCD 
tissue based on those two sets of parameters. 
Method: Diffusion MRI with at least 20 directions and two non-zero b values (1000 and 3000) was measured 
in 10 patients with diagnosed FCD. FCD lesion was manually outlined in structural MRI by a skilled radiologist. 
Diffusion MRI data were preprocessed using a combination of FSL and MRtrix tools. Parameters of both gaussian 
(fraction anisotropy and mean diffusivity) and non-gaussian (mean kurtosis and kurtosis anisotropy) diffusion were 
calculated by Diffusion Kurtosis Estimator software. Histograms of calculated parameters inside FCD lesion and in 
the corresponding contralateral region were calculated and compared using chi-square histogram distance. Higher 
histogram distance indicates higher variations between healthy and FCD tissue in the corresponding parameter. 
Results: In all patients, non-gaussian diffusion parameters in the comparison with the gaussian ones had significantly 
higher histogram distances. Mean kurtosis has in average five times higher histogram distance than mean diffusivity 
and kurtosis anisotropy 3.5 times higher than fraction anisotropy. 
Conclusion: In this study, a higher difference between FCD and healthy brain tissue was observed in the case of 
non-gaussian diffusion parameters (kurtosis) of the brain tissue than standard gaussian ones. This suggests possible 
higher sensitivity of kurtosis parameters for further detection or segmentation of FCD tissue. 
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465 
EEG markers for long-term, ambulatory monitoring of absences

SR Gefferie1,2,3, P Ossenblok1, A Sargsyan4, M Meijberg1, MD Bourez-Swart1, RD Thijs2,3

1Stichting Epilepsie Instellingen Nederland (SEIN), Department of Clinical Neurophysiology, Zwolle, Netherlands, 
2Stichting Epilepsie Instellingen Nederland (SEIN), Department of Clinical Neurophysiology, Heemstede, Netherlands, 
3Leiden University Medical Centre, Department of Neurology, Leiden, Netherlands, 4Kaoskey Pty Ltd, Sydney, 
Australia

Purpose: Cognitive impact of absences in childhood absence epilepsy (CAE) is currently probed by long-term video-
EEG monitoring with simultaneous neuropsychological testing, being time-consuming and a burden for the children 
and their families. Our goal is to evaluate novel absence detection methods suitable for home-based EEG recordings, 
to ultimately determine cognitive seizure burden and to evaluate treatment response. 
Methods: We recorded four absences in three children with CAE using cEEGrids (http://ceegrid.com/). ASSYST 
was used to identify the number and duration of spike-and-wave discharge (SWD) trains in two out of three patients 
(Casillas-Espinosa PM et al. Epilepsia 2019;60:783-791.). The bi-hemispheric synchrony of the onset of the SWDs 
in the 0.5-4 Hz frequency band, obtained by computing the mean phase coherence (MPC) of homologues signals 
(Mormann et al. Physica D: Nonlinear Phenomena 2000;144:358-369.) was additionally evaluated. 
Results: ASSYST detected all three SWD trains, in the bilateral pair of cEEGrid channels exhibiting the least artifacts, 
without false positives (FPs) or false negatives (FNs). Similarly, a substantial MPC increase, i.e. a post-onset deviation 
of more than two times the SD, indicated the SWDs without FPs, but one FN in a recording with excessive artifacts. 
We are still in the process of patient selection and collecting more absences. 
Conclusion: The mobile EEG set-up using the cEEGrids containing a limited number of electrodes (10 behind each 
ear), combined with ASSYST, allows detection of SWD trains. The substantial MPC increase up till a maximum 
indicates that in all cEEGrid signals synchronous behavior arises approximately 500ms after the onset of the SWDs. 
A next step is to study whether the bi-hemispheric synchrony can be used as measure to identify those SWD trains 
which are related to impaired consciousness. 

473 
Understanding BOLD signal variability in paediatric epilepsy

DR Pur1, R Eagleson2, S de Ribaupierre3

1Schulich School of Medicine and Dentistry, Western University, London, Canada, 2Western University, Department of 
Electrical and Computer Engineering, London, Canada, 3Western University, Clinical Neurological Sciences, Schulich 
School of Medicine and Dentistry, London, Canada

Purpose: Greater variability of neuronal signalling, measured as the standard deviation of the blood oxygen 
dependent signal (BOLDSD), relates to information processing capacity. Conversely, aberrant BOLDSDmay underlie 
certain neurodevelopmental disorders. Here, resting-state functional magnetic resonance imaging (rs-fMRI) was used 
to determine differences in BOLDSD between children with and without epilepsy. We hypothesized that changes in 
neural processing due to epilepsy lead to measurable variations in BOLDSD patterns, and that these could serve as 
biomarkers of regional functional integrity. 
Methods: We studied 24 controls (12 females, mean age 8.52 ± 1.35 years) and 18 patients (10 females, mean age 
11.5 ± 3.4 years) with medically refractory epilepsy that underwent imaging for preoperative planning. In addition to 
T1-weighted scans, rs-fMRIs were acquired while the children were watching a 5-minute animated movie. Standard 
preprocessing steps (FSL v6.0, FMRIB) were followed. For each subject, the functional data was divided in 8 blocks, 
and the standard deviation of the normalized mean of the blocks was used to obtain BOLDSD values for each brain 
region (n = 90) as defined by AAL atlas. Whole-brain two sample t-tests were used for group comparisons and 
significance was set at p <0.05 FDR-corrected. 
Results: Children with epilepsy showed significantly lower BOLDSD in left inferior and middle temporal gyri (p < 0.001), 
right caudate nucleus (p < 0.01), cuneus (p < 0.001), and fusiform gyrus (p < 0.001), and significantly increased 
BOLDSDbilaterally in inferior occipital gyri (p < 0.0001). There were no significant differences when comparing whole-
brain BOLDSD values. 
Conclusions: Neuroplastic changes in epilepsy may depend on an optimal amount of internal neural variability driven 
by the identified key regions. Certain temporal and occipital regions may underlie neural processing differences in 
children with epilepsy. Further studies may correlate these findings with behavioural testing. 
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475 
Dynamic segregation and integration during interictal epileptic discharges revealed by 
connectome spectrum analyses

I Rigoni1, J Rué-Queralt2,3, K Glomb4, MG Preti5,6,7, S Tourbier2, N Roehri1, L Spinelli1, M Seeck1, D Van De Ville6,7, P 
Hagmann2, S Vulliémoz1

1University Hospitals and Faculty of Medicine of Geneva, University of Geneva, EEG and Epilepsy Unit, Department 
of Clinical neurosciences, Geneva, Switzerland, 2Lausanne University Hospital and University of Lausanne (CHUV-
UNIL), Connectomics Lab, Department of Radiology, Lausanne, Switzerland, 3University of Fribourg, Perceptual 
Networks Group, Dept. of Psychology, Fribourg, Switzerland, 4Lausanne University Hospital and University of 
Lausanne (CHUV-UNIL), Connectomics Lab, Dept. of Radiology, Lausanne, Switzerland, 5CIBM Center for Biomedical 
Imaging, Lausanne, Switzerland, 6Institute of Bioengineering, Ecole Polytechnique Fédérale De Lausanne (EPFL), 
Geneva, Switzerland, 7University of Geneva, Department of Radiology and Medical Informatics, Geneva, Switzerland

Purpose: Brain networks are characterized by complex interactions of segregation and integration that can be 
altered in epilepsy. Here we measured the dynamic interplay between segregation and integration regimes during 
interictal epileptic discharge (IEDs) in patients with temporal lobe epilepsy (TLE) using graph signal processing, a 
decomposition of the EEG signal on the structural connectome (SC). 
Methods: High-density EEG was recorded in 11 TLE patients. IEDs were marked and aligned at the center of epochs 
of 1 second. The activity of 118 brain regions was estimated using an individual headmodel and distributed inverse 
solution. Using a template SC, the source signals were graph-signal processed: they were decomposed as the sum 
of SC graph Laplacian eigenvectors, or ‘network structural harmonics’. For each subject, the energy spectrum of 
the transformed signal was split in two: the low-frequency harmonics (LF, long-range interactions reflecting network 
integration) and the high-frequency ones (HF, short-range interactions reflecting segregation). The first were used to 
reconstruct the part of the ROI traces mostly coupled to the underlying structure (Xc), while the latter the decoupled 
one (Xd). Xc and Xd norms were calculated over all brain regions and the dynamics of their energy distribution along 
the IED were compared with a cluster-based permutation test across patients. 
Results: Two significant clusters were identified, corresponding to the IED onset and its first peak. Between the start 
and the midrise time-point, the content of HF harmonics was significantly bigger than LF (p<.05). Around the IED peak 
instead, the energy of the coupled signal was the predominant one (p<.05). 
Conclusions: Our results suggest a temporal succession of segregation and integration regimes during IED. The 
initially increased segregation could reflect the spatially confined nature of the IED onset, while the later increased 
integration could reflect propagation as an effective information transfer to the epileptic network. 

518 
Detecting electrical discharges using MRI: insights to the neuronal current Imaging 
sequence and results in patients with first unprovoked epileptic seizure

B Jin1,2, M Capiglioni2, C Kiefer2, R Wiest2

1Inselspital, University of Berne, Department of Neurology, Bern, Switzerland, 2Inselspital, University of Berne, 
Department of Neuroradiology, Bern, Switzerland

The fundaments of the diagnosis of a first unwitnessed epileptic seizure rely on the evaluation of a patient’s history. 
However, history is sometimes conflicting and frequently not available. Hence, objective biomarkers to prove, that a 
patient suffered a seizure, are of highest practical relevance. Standard EEGs, especially in the ambulatory setting, 
lack interictal epileptiform discharges, therefore a negative EEG does not exclude an epileptic seizure nor epilepsy. 
In the previous years, many investigations have been made to investigate, if high frequency oscillations (HFO) can 
be used to localize the seizure onset zone. Could detecting HFOs also help to determine, if a patient had an epileptic 
seizure? And if they are present, do they predict the risk for subsequent seizures? HFOs are only detectable using 
intracranial electrodes, and therefore not available in patients after a first possible seizure. MRI is a noninvasive 
diagnostic instrument with widespread clinical availability. The stimulus-induced rotary saturation method can 
potentially detect HFOs in deeper brain structures with the high spatial resolution of the MRI. Its contrast is based 
on the resonance effects between the magnetization locked by a spin locking pulse and an oscillating magnetic field 
induced by neuronal activity. The effect has repeatedly be shown in phantom experiments. We are evaluating the 
potential of this novel imaging techniques in a prospectively collected cohort of first seizure patients (the SWISS 
FIRST study) with patients undergoing diagnostics after a potential first epileptic seizure and in patients undergoing 
phase II evaluations due to refractory epilepsy. 
Preliminary results with patients from the Swiss First cohort indicate a sensitivity of 51.4% using the NCI sequence, 
compared to a sensitivity of 5.4% of interictal EEG. 
Whether a NCI signal can predict the outcome of a patient, the seizure recurrence rate, will be assessed after an 
observation period of two years. 
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542 
Delphos 2.0: detecting and tracking the fine temporal dynamics of oscillations in 
intracerebral EEG

N Roehri1, A Jegou2, S Medina Villalon2, F Bartolomei2, CG Bénar2

1EEG and Epilepsy Unit, University Hospitals and Faculty of Medicine of Geneva, University of Geneva, Geneva, 
Switzerland, 2Aix Marseille Univ, Inserm, INS, Institut de Neurosciences des Systèmes, Marseille, France

Purpose: Delphos, which stands for Detector of Electrophysiological Oscillations and Spikes, has been designed to 
detect both epileptic spikes and oscillations in intracranial EEG. It is based on analytic wavelet transform and robust 
time-frequency normalisation. This program has been shown to be precise and sensitive, and relevant for clinical 
application. Here, we present the recent improvements of the software. 
Methods: First, wavelet ridge, which corresponds to the local maxima along the frequency axis of a given oscillation, 
permits to track the frequency modulation of the oscillations. These ridges are used to estimate the duration, number 
of periods and frequency of the oscillations. This technique has been compared to original Delphos (1.0) on the HFO 
detector benchmark from Roehri et al. 2017 Plos ONE. Moreover, we added a sanity check using the Kullback-Leibler 
divergence to control whether the time-frequency normalisation was done correctly. Finally, we made an open-access 
plugin of Delphos callable within the AnyWave software and an independent program callable with command line. 
Results: The results of the benchmark showed increase sensitivity over Delphos 1.0 as Delphos 1.0 misses some 
frequency-modulated oscillations. Importantly, the increase in sensitivity is not achieved at the expense if the precision 
as the precision of the new algorithm is similar to the original one. Secondly, we showed examples were the sanity 
check based on the Kullback-Leibler divergence highlights frequency bands where the normalisation did not perform 
correctly because of the presence of power line artefact or semi-continuous oscillations. Finally, we illustrated 
implementation of Delphos in AnyWave and how the detections are labelled over the SEEG traces. 
Conclusion: With these improvements and the release of an open-access version of Delphos (available at: 
https://meg.univ-amu.fr/wiki/AnyWave:Plug-ins), we wish to push forward the clinical application of oscillations 
characterisation in epilepsy and sleep research. 

551 
How anterior temporal lobe resection affects reading networks in patients with temporal 
lobe epilepsy – Insights of a reading functional MRI study

M Schwarz1, K-H Nenning2, V Schmidbauer3, P Pruckner1, G Geisl4, K Trimmel1, G Kasprian3, M Koepp5, G Langs2, J 
Duncan5, S Bonelli1
1Medical University of Vienna, Department of Neurology, Vienna, Austria, 2Medical University of Vienna, Computational 
Imaging Research Lab, Department of Biomedical Imaging and Image-Guided Therapy, Vienna, Austria, 3Medical 
University of Vienna, Department of Biomedical Imaging and Image-Guided Therapy, Vienna, Austria, 4Medical 
University of Vienna, Department of Neurosurgery, Vienna, Austria, 5UCL Queen Square Institute of Neurology, 
Department of Clinical and Experimental Epilepsy, London, United Kingdom

Purpose: In patients with drug-resistant temporal lobe epilepsy (TLE) anterior temporal lobe resection (ATLR) should 
be considered as an alternative treatment option. A significant postoperative complication is language impairment. 
Reading involves various aspects of language function. We studied the neural correlates of reading in TLE patients 
before and after ATLR using functional MRI (fMRI). 
Method: Forty-four patients with TLE due to hippocampal sclerosis (24 left) and 18 healthy controls were included 
in this study. All patients performed a reading fMRI task preoperatively and 4 months following ATLR. Preprocessing 
and activation analysis were performed with statistical parametric mapping. Connectivity analysis was performed with 
network-based statistic. 
Results: Preoperatively, in left TLE (lTLE) left lateralized activations were seen in the middle temporal gyrus (MTG) 
and the inferior frontal gyrus (IFG). In right TLE (rTLE), bilateral activations were observed in the MTG, and only left-
sided activations were detected in the left IFG. Postoperatively, bilateral activations were seen in the MTG in lTLE. 
Only left-sided activations in the MTG, STG and IFG were detected in rTLE following ATLR. 
In lTLE, connectivity analysis revealed widespread decreased frontotemporal connectivity within the ipsilateral and to 
the contralateral hemisphere preoperatively compared to postoperatively. In rTLE, we observed decreased ipsilateral 
and contralateral connectivity as well but to a lesser extent. Postoperatively compared to preoperatively an increase in 
connectivity, mainly ipsilateral, was detected in lTLE whereas in rTLE these results were not significant. 
Conclusion: Preoperatively, left and right TLE patients recruited predominantly left frontal and temporal areas when 
reading sentences. Postoperatively, reading also involved homotopic areas within the right hemisphere in lTLE, 
highlighting the importance of contralateral language networks supporting reading function. Furthermore, connectivity 
analysis revealed increased connectivity within the ipsilateral fronto-temporal language network following left ATLR 
suggesting a normalization of language networks as soon as the epileptogenic focus is removed. 
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570 
Functional reorganization of language networks after temporal lobe resection

K-H Nenning1, P Thompson2, M Yogarajah2, A McEvoy2, M Schwarz1, K Trimmel1, G Kasprian1, M Koepp2, G Langs1, J 
Duncan2, S Bonelli1
1Medical University of Vienna, Vienna, Austria, 2University College London, London, United Kingdom

Purpose: In patients with intractable temporal lobe epilepsy (TLE), anterior temporal lobe resection (ATLR) is a viable 
treatment option to control seizures. However, ATLR may impair language function. In this work, we utilized functional 
magnetic resonance imaging (fMRI) to evaluate the functional language connectome in TLE patients before and after 
left or right ATLR. We examined whether functional connectivity may predict language decline following ATLR. 
Method: We studied 44 patients with unilateral medial TLE due to unilateral hippocampal sclerosis (24 left) and 18 
healthy controls on a 3T MRI scanner. All subjects performed language fMRI (verbal fluency) and neuropsychological 
testing (verbal fluency, naming) preoperatively and again four months after ATLR. Connectome analysis was based 
on 50 cortical language-related and 4 hippocampal regions of interest (ROIs). Network-based statistics was used 
to analyze differences in connectivity, compare pre- and postoperative data for left and right TLE individually, and 
perform regression analysis between the preoperative language connectome and neuropsychological test results. 
Results: For both left and right TLE, a significantly reduced connectivity structure (p < 0.0001) was observed after 
ATLR. Left TLE showed primarily impaired connectivity for the left and right inferior frontal cortex (IFC) and both 
temporal lobes, while right TLE showed alterations particularly for the right IFC. Left TLE showed increased fronto-
temporal connectivity within left and right hemisphere and within the right IFC. Right TLE showed a widespread 
increase in connectivity especially for the right IFC to ipsi- and contralateral regions. In left TLE, greater posterior 
hippocampal connectivity was related to better naming ability, and a higher integration of contralateral language ROIs 
was significantly related to less postoperative decline in naming. 
Conclusion: The critical role of the left hippocampus during language tasks is emphasized by widespread disruptions 
primarily observed in left TLE. Postoperative reorganization hints at multiple systems supporting language function. 

593 
Brain morphometry from post-contrast MRI to analyze data from first-seizure patients 
acquired with clinical protocols

M Rebsamen1, R McKinley1, B Jin1, M Reyes2, R Wiest1, C Rummel1
1Support Center for Advanced Neuroimaging (SCAN), University Institute of Diagnostic and Interventional 
Neuroradiology, University of Bern, Inselspital, Bern University Hospital, Bern, Switzerland, 2ARTORG Center for 
Biomedical Research, University of Bern, Bern, Switzerland

Purpose: Brain morphometry is usually derived from high-resolution, native T1-weighted (T1w) MRI. However, such 
dedicated protocols are sometimes missing in imaging data from patients acquired in clinical routine, but instead, a 
T1w image with a contrast agent is available. Existing morphometry tools like FreeSurfer yield unreliable results when 
applied to post-contrast images or might even fail completely. Consequently, these acquisitions are often excluded 
from morphometry studies, which reduces the sample size. We hypothesize that deep learning-based morphometry 
methods can extract morphometric measures also from post-contrast images. 
Method: We have extended DL+DiReCT, an in-house developed morphometry tool using deep-learning (DL), to cope 
with post-contrast MRI. Training data were enriched with imaging data where both native and post-contrast images 
from the same session were available. Both images were coregistered and morphometry derived from the native 
image with FreeSurfer was used as ground truth for the post-contrast image. Global and regional cortical thickness 
derived from native and post-contrast images were contrasted to results from FreeSurfer. The method was trained 
on non-epileptic patients and subsequently applied to a single-center subgroup of first-seizure patients enrolled in a 
prospective study (The Swiss-First study). 
Results: In the non-epileptic patients, correlation coefficients of global mean cortical thickness between native and 
post-contrast images were significantly higher with DL+DiReCT (r=0.91) than with FreeSurfer (r=0.75). On preliminary 
data from first-seizure patients, 76 had both a native and post-contrast MRI where the high correlation could be 
confirmed (r=0.90). From additional 49 patients of the study only post-contrast MRI were available which would 
otherwise not be accessible for morphometric analysis. Using the proposed method, the study sample size could be 
increased by 56%. 
Conclusion: Brain morphometry can be derived reliably from post-contrast images using DL-based morphometry 
tools, allowing the inclusion of routinely acquired incomplete datasets for analysis and potential future diagnostic 
morphometry tools. 
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631 
Anatomical and functional alterations in juvenile myoclonic epilepsy: voxel-based 
morphometry and resting-state fMRI study

E Ur Özçelik1,2, U Ay3, E Kurt3, NG Sirin1, N Bebek1, T Demiralp4, B Baykan1

1Istanbul University, Istanbul Faculty of Medicine, Departments of Neurology and Clinical Neurophysiology, Istanbul, 
Turkey, 2Istanbul Health and Technology University, Department of Occupational Therapy, Neurological Sciences, 
İstanbul, Turkey, 3Istanbul University, Hulusi Behçet Life Sciences Research Laboratory, Neuroimaging Unit, Istanbul, 
Turkey, 4Istanbul University, Istanbul Faculty of Medicine, Department of Physiology, Istanbul, Turkey

Purpose:We aimed to investigate the structural and functional brain abnormalities in juvenile myoclonic epilepsy 
(JME) patients with photosensitivity. 
Method:Thirty JME patients, 15 of (50%) who were photosensitive (JME-PS) and 32 healthy controls (HC) were 
involved in the study. The high-resolution T1-weighted MRI data were acquired for voxel-based morphometry 
(VBM) analysis, and resting-state functional MRI data were acquired for functional connectivity (FC) analysis. The 
regions that showed significant differences in VBM analyses, were used as regions of interest in FC analysis for the 
comparisons between the whole JME group, which consist of PS and non-photosensitive (NPS) JME subgroups, and 
HCs. Cluster-level significance was set at family-wise error (FWE) corrected p < 0.05. 
Results: The left postcentral gyrus showed decreased connectivity in the right dominant bilateral middle cingulate 
gyrus, the right dominant bilateral supplementary motor area, and right superior frontal gyrus whereas left cerebellum 
crus 1 showed decreased connectivity in right cerebellum lobule IX and dorsal pons in JME-PS compared to the HCs 
(pFWE-corr= 0.0014, pFWE-corr= 0.0436,respectively).The left middle temporal gyrus showed decreased connectivity 
with the left dominant bilateral superior frontal gyrus in JME-PS compared to JME-NPS (pFWE-corr= 0.0016). Left 
precentral gyrus showed; i) increased connectivity with left superior frontal gyrus in JME-NPS compared to HCs 
(pFWE-corr=0.0015), ii) decreased connectivity with right dominant bilateral calcarine fissure and occipital pole in 
JME-PS compared to JME-NPS (pFWE-corr=0.0103). 
Conclusion: This study revealed structural abnormalities of the cerebellum, temporal gyrus, and parietal lobe 
besides the frontal areas and abnormalities in the FC of these areas with key structures for the pathogenesis of 
photosensitivity. Our results reinforce the existence of functional-anatomic ictogenic networks in JME and the concept 
of ‘system epilepsies’. 

687 
Network characterization of the prefrontal cortex in children with intractable epilepsy

R-M Ragguett1, R Eagleson1,2,3, S de Ribaupierre1,4,3

1Western University, School of Biomedical Engineering, London, Canada, 2Western University, Department of 
Electrical and Computer Engineering, London, Canada, 3Western University, Brain and Mind Institute, London, 
Canada, 4Western University, Department of Clinical Neurological Sciences, London, Canada

Purpose: Children with intractable epilepsy often display executive dysfunction independent of their epileptic onset 
zone. In addition to poor performance on executive functioning (EF) assessments compared to healthy children, 
neuronal dysregulation has also been observed. These studies have revealed that children with epilepsy show 
non-typical patterns of neuronal activation relative to controls in areas involved with EF (Gutierrez-Colina AM. Brain 
Imaging Behav. 2021). Given the known importance of the prefrontal cortex (PFC) in EF, the current study aims 
to characterize the activation of various regions within the PFC in children with intractable epilepsy, compared to 
controls. 
Method: Pediatric patients with intractable epilepsy, and age/sex matched healthy controls, underwent structural and 
resting-state functional MRI. Functional connectivity of various brain regions in the PFC were characterized using 
graph analysis. Independent sample t-tests were performed to assess differences in network metrics between healthy 
controls and patients. 
Results: Ten patients and ten controls completed the study (12 females, age M=9.93 years, SD=3.64 years). 
Participation of the left inferior frontal gyrus was reduced in patients with epilepsy compared to controls (p= 0.0188). 
Predominantly significant differences between patients and controls were found for the clustering coefficient where 
various bilateral regions including the precentral gyrus, inferior frontal gyrus (both p< 0.01) and superior frontal gyrus 
(p< 0.05), were significantly lower for patients with epilepsy compared to controls. 
Conclusion: This study revealed a decreased clustering coefficient in prefrontal areas associated with EF for patients 
with epilepsy compared to controls. The impact of the clustering coefficient has met with varied interpretations in the 
literature, wherein individual differences in EF have been associated with both increased and decreased clustering 
coefficients (For a review, see Reineberg AE. Hum Brain Mapp. 2016). To fully elucidate the impact on patients, EF 
assessments should be considered as per the current analysis. 
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704 
Assessing and predicting visual outcomes after anterior temporal lobectomy and selective 
amygdohippocampectomy – a quantitative comparison of clinical and tractography data

P Pruckner1, K-H Nenning2, SM Yildirim2, M Schwarz1, J Koren3, C Baumgartner3, A Reitner4, E Pataraia1, K Rössler5, 
C Dorfer5, G Kasprian2, S Bonelli1
1Medical University of Vienna, Neurology, Vienna, Austria, 2Medical University of Vienna, Biomedical Imaging and 
Image-guided Therapy, Vienna, Austria, 3Clinic Hietzing, Neurological Center Rosenhügel, Vienna, Austria, 4Medical 
University of Vienna, Ophthalmology and Optometry, Vienna, Austria, 5Medical University of Vienna, Neurosurgery, 
Vienna, Austria

Purpose: Anterior temporal lobectomy (ATL) and selective amygdalohippocampectomy (SAHE) are effective 
treatment strategies for intractable temporal lobe epilepsy but may result in a contralateral superior visual field deficit 
(VFD). VFDs following epilepsy surgery are caused by intraoperative damage the optic radiation (OR). This imaging 
study aimed to predict and compare visual outcomes using diffusion based connectomes. 
Methods: We studied 62 TLE patients who underwent ATL (n=32) or SAHE (n=30). Incidence rates of VFDs (n=44) 
and quantitative perimetry outcomes (n=43) were compared between treatment groups. Whole Brain Connectomes 
were calculated using MRTrix3 and tracts were extracted from standardized atlas regions. Results were warped 
onto postoperative T1w images and OR damages determined by measuring the volume overlap with the resection 
zone. Volumetric tract damages were correlated to perimetry results (n=36). Furthermore, Fixel-Based-Analysis was 
performed(n=36) to assess group differences in terms of microstructural changes within the OR. 
Results: Altogether, 56% of all patients had postoperative VFDs (78.9% after ATL, 36.36% after SAHE, p=0.011). 
VFDs and OR damage tend to be more severe within the ATL group as compared to SAHE patients (mean defect 
-3.99 db vs. -1.36 db, p=0.007; OR damage 69.2 mm3vs. 3.8 mm3, p=0.002). OR damages were able to predict 
postoperative VFDs with a sensitivity of 86% and a specificity of 78%; these rates did not differ between treatment 
groups. A linear-regression model with OR damage as dependent variable showed significant correlation with vision 
decline and could explain 47% of variance (R²=0.47, p=0.0001). Fixel-Based-Analysis visualized a trend towards more 
widespread white matter changes within the ATL group. 
Conclusions: Patients undergoing ATL are at higher risk for postoperative VFDs than those undergoing SAHE. 
Furthermore, VFDs tend to be more severe after ATL than after SAHE. Diffusion based tractography of the OR is a 
feasible method to reliably predict this morbidity in both treatment groups. 

722 
The cost-effectiveness of the HARNESS MRI protocol in focal drug-resistant epilepsy in a 
limited-resources country: an Egyptian study

NA Kishk1, R Shamloul1, M K. Moawad1, M Baghdadi2, M Rizkallah2, A M. Nawito3, M Edrees1, R Magdy1, E Alsayyad1, 
A S. Othman1, A M Fouad1, H Rizk1

1Cairo University School of Medicine, Neurology, Cairo, Egypt, 2Tanta University, Faculty of Medicine, Radiodiagnosis, 
Tanta, Egypt, 3Cairo University School of Medicne, Clinical Neurophysiolody Unit, Cairo, Egypt

Purpose: ILAE recommended the harmonized neuroimaging of epilepsy structural sequences (HARNESS-MRI) to 
improve lesion detection in patients with focal DRE. The application of this protocol is still limited in low-resources 
countries (LRC) mainly due to high costs. We highlight our experience in applying such protocol in the management of 
patients with focal DRE. 
Methods: Two hundred and thirty patients diagnosed with focal DRE at the Cairo University epilepsy clinic underwent 
conventional MRI (C-MRI) and HARNESS-MRI. Electro-clinical data were collected. After the radiology report, MRI 
was reviewed in the epilepsy surgery multi-disciplinary meeting (MDM). We compared findings of C-MRI, HARNESS-
MRI versus HARNESS MRI reviewing during MDM. Cost-Benefit, as well as Incremental Cost-Effectiveness Ratio 
(ICER) between c-MRI and HARNESS MRI protocol regarding lesion detection, was calculated. 
Results: Two hundred and thirty patients with focal DRE were included. The mean age was 20 years, 148 patients 
were male. Epileptogenic lesions detected by c-MRI & HARNESS MRI before and after MDM were 40, 106 & 
131 lesions, respectively; with p-value <0.001. Sixty-nine percent of the lesions detected by HARNESS-MRI were 
missed on C-MRI. The most common lesions missed on C-MRI were mesial temporal sclerosis (MTS) and cortical 
developmental malformations (CDM). 37 MTS and 32 CDM were detected after MDM, compared to only 6 and 3 
respectively, detected on c-MRI with a p < 0.001. Analysis of AVERAGE cost per each lesion detected revealed that 
using C-MRI, it coasted 268 $ per lesion, compared to only 193 $ per lesion in HARNESS-MRI. 
Conclusion: The application of H-MRI being cost-effective is highly recommended even in limited-resource countries, 
for better management of patients with focal DRE. 
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830 
Automatic and manual segmentation of the piriform cortex: method development and 
application to patients with mesial temporal lobe epilepsy

D Steinbart1,2, SN Yaakub2,3, M Steinbrenner1, LS Guldin2, M Holtkamp1, S Keller4,5, B Weber6,7, T Rüber7, R 
Heckemann8, M Ilyas-Feldmann1, A Hammers2, Alzheimer’s Disease Neuroimaging Initiative
1Charité- Universitätsmedizin Berlin, Epilepsy-Center Berlin-Brandenburg, Department of Neurology, Berlin, Germany, 
2King‘s College London & Guy‘s and St Thomas‘ PET Centre, School of Biomedical Engineering and Imaging 
Sciences, St Thomas‘ Hospital, London, United Kingdom, 3University of Plymouth, School of Psychology, Faculty of 
Health, Plymouth, United Kingdom, 4University of Liverpool, Department of Pharmacology and Therapeutics, Institute 
of Systems, Molecular and Integrative Biology, Liverpool, United Kingdom, 5The Walton Centre NHS Foundation 
Trust, Department of Neuroradiology, Liverpool, United Kingdom, 6University of Bonn, Center for Economics and 
Neuroscience, Bonn, Germany, 7University Hospital Bonn, Institute of Experimental Epileptology and Cognition 
Research, Bonn, Germany, 8University of Gothenburg, Department of Medical Radiation Sciences, Gothenburg, 
Sweden

Purpose: The piriform cortex (PC) is located at the junction of the temporal and frontal lobes and is involved 
physiologically in olfaction and memory. In mesial temporal lobe epilepsy (mTLE) the PC is regarded as a key 
node within the epileptogenic network. Its study at scale is held back by the absence of automatic methods for its 
segmentation on MRI. We developed a method enabling automatic segmentation of the PC in patients with mTLE. 
Method: First, we validated a manual segmentation protocol for PC volumes in healthy controls. We then integrated 
those manually derived images into the Hammers Atlas Database (www.brain-development.org) and used an 
extensively validated method (MAPER) (Heckemann et al. Neuroimage 2010;51(1):221-227.) for automatic 
segmentation of the PC. We validated the use of automated PC volumetry against manual segmentations in MRIs of 
30 healthy controls and in MRIs of 20 patients with unilateral mTLE and hippocampal sclerosis. Subsequently, PC was 
segmented automatically in a large mTLE patient cohort (n = 116). 
Results: The manual segmentation protocol yielded PC volumes of 485 ± 78 mm3 on the right and 461 ± 106 mm3 on 
the left in healthy controls. Intrarater reliability was good with Jaccard overlaps (intersection/union) of ~0.7. Interrater 
overlap was 0.53 - 0.58. Automatic and manual segmentations overlapped with a Jaccard of ~0.5 and a mean 
absolute volume difference of ~22 mm3 in healthy controls and ~0.40/ ~28 mm3 in mTLE. Considering the lateralisation 
of hippocampal sclerosis in patients with mTLE, the ipsilateral PC was 7% smaller than the contralateral PC (489 mm3 
± 74 mm3 vs. 523 mm3 ± 65 mm3, p < 0.001). 
Conclusion: PC atrophy lateralised to the side of hippocampal sclerosis in mTLE patients, supporting its involvement 
in epilepsy. Automated piriform cortex volumetry can now be applied at scale in healthy controls as well as in 
pathology. 
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Neuropsychology

49 
Cognitive features of adult focal epilepsy with unknown etiology revealed by the Montreal 
Cognitive Assessment

N Hasegawa1, H Annaka2

1National Hospital Organization, Nishiniigata Chuo Hospital Epilepsy Center, Department of Psychiatry, Niigata, Japan, 
2National Hospital Organization, Nishiniigata Chuo Hospital Epilepsy Center, Department of Rehabilitation, Niigata, 
Japan

Purpose: Focal epilepsy with unknown etiology is common in adult epilepsy in clinical practice but cognitive features 
of these epilepsy are poorly understood. The current study aimed to clarify cognitive features of focal epilepsy with 
unknown etiology. 
Method: Adult patients (≥ 18 years old) with focal epilepsy without intellectual disability or any neurological or 
psychiatric disorders were enrolled in this study. We applied the Montreal Cognitive Assessment (MoCA-J) to evaluate 
cognitive performance. 
We investigated associations between clinical features of epilepsy and MoCA-J scores using multiple regression 
analyses. 
Results: Overall, 125 patients participated in this study. Longer active seizure period (β= −0.332, P < 0.001) and 
electroencephalography (EEG) findings of left temporal focal epileptic discharge (β = −0.213, P = 0.012) were 
associated with lower total MoCA-J scores. In subdomains, several clinical factors (seizure active period, age at last 
seizure, and number of anti-seizure medicines) were associated with MoCA-J sub-items (attention, delayed recall, 
and language). Similar to the total score, longer seizure active period (β = −0.32, P < 0.001) and EEG findings of 
left temporal focal epileptic discharge (β = −0.227, P = 0.01) were associated with lower visuospatial and executive 
function scores. In contrast, EEG findings of left non-temporal focal epileptic discharge were associated with higher 
visuospatial and executive function scores (β = 0.174, P = 0.047). 
Conclusion: Some clinical features (seizure active period, age at last seizure, and number of anti-seizure 
medicines) are associated with cognitive impairments. The causal relationships between these factors require further 
investigation. Our results revealed that epileptic activity in the left temporal lobe is associated with broad cognitive 
impairment. In contrast, epileptic activity in the left neocortex other than temporal lobe had less influence on the right 
hemisphere, which plays a major role in visuospatial function. 

122 
Strategy for inducing sleep in pediatric EEG recording: sleep deprivation and 
administration of melatonin with H1-antihistamine

H Woo1, JS Kim1, WS Kim1,2

1Chungbuk National University Hospital, Department of Pediatrics, Cheongju, Korea, Republic of, 2Chungbuk National 
University, College of Medicine, Department of Pediatrics, Cheongju, Korea, Republic of

Purpose: Achieving stable sleep during EEG recording in children is important because it increases the yield of EEG 
abnormalities by reducing the amount of artifacts. We aimed to evaluate the efficacy of a combination method of sleep 
deprivation and use of melatonin with H1-antihistamine as an alternative sedative method instead of chloral hydrate 
for recording sleep EEG in children.  
Method: Children who were able to cooperate the combination method were included. Parents were requested 
to deprive sleep their children the day before taking EEG (keep awake for at least 2 hours prior to the start of the 
recording in under aged 1 year; put their children to bed 2 hours after regular sleeping time and awaken at their usual 
time in the morning in 1-3 years age; reduce their total sleep time by 6 hours in 3-7 years age and by 4 hours in over 
aged 7 years group). Oral melatonin and H1-antihistamine 30 minutes before the recording were administrated. We 
defined adequate sleep as the appearance of sleep spindles and inadequate sleep as the need for additional chloral 
hydrate.  
Result: A total of 189 patients were included retrospectively and the median age was 11.1 years (range 0.2-
17.9). Among them, 130 patients (68.8%) took anticonvulsants and 47 patients (24.9%) had any neuropsychiatric 
comorbidities. Successful rate of new sedation strategy was 84.1% without any adverse events. However, 30 patients 
(15.9%) received additional chloral hydrate and adverse events were reported in 23.5%, including irritability and 
prolonged drowsiness after sedation. The adequate sleep group showed successful sleep induction in children of all 
ages and even in patients with neuropsychiatric problems.  
Conclusion: The combination of sleep deprivation and administration of melatonin with H1-antihistamine successfully 
induces sleep and is safe when recording EEG. 
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174 
Supporting attention in children with epilepsy (SPACE): pilot of a psychoeducational 
intervention for children with epilepsy and difficulties with attention

K Svanström1, T Hallböök1,2, J Rezanova1, I Olsson1,2, C Carlen1, C Reilly1,2

1Queen Silvia Children’s Hospital, Sahlgrenska University Hospital, Gothenburg, Gothenburg, Sweden, 2Dept. of 
Paediatrics, Institute of Clinical Sciences, Sahlgrenska Academy, University of Gothenburg, Gothenburg, Sweden

Purpose: Children with epilepsy are at risk for impairing symptoms of ADHD especially difficulties with attention. 
There is limited evidence regarding the use of psychological interventions for children with epilepsy and attention 
difficulties.  We developed and piloted a novel psychoeducational intervention for children with epilepsy and difficulties 
with attention.  
Methods: Eligible children with epilepsy (8-13 years) and difficulties with attention underwent comprehensive 
psychological assessment and took part in the SPACE intervention a recently developed 6-week psychoeducational 
intervention. The first three sessions of SPACE took place in groups of 3-5 children and two psychologists. The final 
three sessions involved one psychologist meeting the child and parent. The child’s teacher joined for one of the final 
three sessions. The first group of participants participated in the intervention in person.  Subsequent groups took part 
online due to COVID-19 related restrictions. Measures of ADHD -inattention symptoms (parent and teacher), executive 
functioning (child, parent and teacher) and epilepsy specific and general Health Related Quality of Life (HRQOL) (child 
and parent) were administered before and three months after completing the intervention.   
Results: Twenty-seven children with epilepsy expressed an interest in participating. Sixteen children met eligibility 
criteria and participated in a single arm pilot of the intervention. Pre- and post-intervention data was available for 15 of 
the 16 children. Improvement in function was noted on all measures but only reached statistical significance for child 
ratings of executive functioning (p=0.030) and HRQOL (p=0.043), and parent rated child HRQOL (p<0.001).    
Conclusion: Psychoeducational interventions for children with epilepsy and difficulties with attention can lead to 
improved executive functioning and HRQOL. They may be a useful first-line intervention for children with epilepsy at 
risk for, or diagnosed with ADHD and/or be used in combination with pharmacological treatment with children with 
epilepsy and ADHD. However, more robustly designed studies are needed. 

441 
Physical activity and cognition in epilepsy

G Tedrus1, V Leandro-Merhi2, S Marotto3

1Pontifícia Universidade Católica de Campinas, Postgraduate Program in Health Sciences, Campínas, Brazil, 
2Pontifícia Universidade de Campinas, Postgraduate Program in Health Sciences, Campínas, Brazil, 3Pontifícia 
Universidade Católica de Campinas, School of Medicine, Campinas, Brazil

Objective: To assess whether regular physical activity (PA) is related to clinical and cognitive variables and quality of 
life (QoL) in adult people with epilepsy (PWEs). 
Methods: The Habitual Physical Activity Questionnaire (HPAQ) was related to clinical and cognitive variables, as well 
as to the Satisfaction Scale for Physical Activity (SSPA) and the QOLIE–31 scores of this sample of PWEs, with a 
significance level ofp<0.05. 
Results: A total of 60 PWEs were included, with a mean age of 42.4±13.6 years, 50% of whom were female, 38 cases 
with temporal lobe epilepsy with hippocampal sclerosis, and 22 cases with other epilepsies. Longer seizures were 
correlated with lower levels of PA in leisure time (Pearson correlation, r= -0.276; p=0.036). The HPAQ total score was 
correlated with the total score (r=0.351; p=0.006), with satisfaction with the practice of walking during leisure time 
(r=0.334; p=0.009), and with satisfaction with the practice of moderate/vigorous physical activity (r=0.278; p=0.032) 
from the SSPA. The HPAQ occupational PA was correlated with perception (r=0.300; p=0.021), memory (r=0.381; 
p=0.003), the Semantic Verbal Fluency Test (SVF) (r=0.427; p=0.001), and the MMSE (r=0.327; p=0.012). The total 
HPAQ score was correlated with the SVF (r=0.336; p=0.009) and the MMSE (r=0.254;p=0.049). No correlation was 
found between the QOLIE–31, the HPAQ, and the SSPA. 
Conclusion: The longer duration of epilepsy contributed to the lower levels of PA. Greater satisfaction with the 
practice of PA was related to higher levels of PA. A better cognitive performance was significantly related to regular 
PA. There was no relationship between QoL and the practice or satisfaction with the practice of PA, suggesting the 
involvement of different psychosocial aspects. 
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452 
Effectiveness of learning a list of words with an emotional load compared to neutral words 
in patients with temporal lobe epilepsy

A Bala1, A Olejnik1, A Rysz2, A Marchel2
1University of Warsaw, Faculty of Psychology, Warsaw, Poland, 2Medical University of Warsaw, Department of 
Neurosurgery, Warsaw, Poland

Purpose: There is a large body of research reporting the relation between emotions and memory. More efficient 
remembering can refer to emotionally arousing pictures or events, but also to individual words with an affective 
tone. The described effects are related to the functional neuroanatomy of the temporal lobe, e.g. hippocampus and 
amygdala. The aim of the study was to evaluate the effectiveness and profile of remembering affective words in 
people with MTLE epilepsy. 
Method: The study involved 41 patients with MTLE epilepsy (20 right-sided and 21 left-sided) and 40 healthy, 
demographically matched volunteers. The stimulus material consisted of 18 words to remember (6 neutral, 6 positive 
and 6 negative) presented in a random order. Affective words were taken from the Nencki Affective Word List. Patients 
had 5 attempts to learn a word list, and then were asked to recall them from memory after a 20-minute break. The 
patients also completed BDI-II questionnaire of depression, MoCA general cognitive functioning scale and the SIE-T 
emotional recognition test. 
Results: In the group of healthy people, a significantly higher level of remembering affective words, both positive (p 
<0.05) and negative (p <0.001), was obtained. This effect has not been observed in patients with epilepsy. Regardless 
of the type of words, people with epilepsy scored lower than healthy subjects. The number of remembered negative 
words correlated with BDI-II scores in both groups. Overall cognitive performance (MoCA) correlated with the overall 
memory score, but only in the MTLE group. The SIE-T results correlated with the number of memorized affective 
words in the group of people with epilepsy. 
Conclusion: Anomalies concerning the work of the limbic system in people with MTLE cause a different reactivity to 
the emotional load of words than in healthy people. More research is needed to better understand this phenomenon. 

453 
Attention impairments in temporal lobe epilepsy - the profile of patients functioning and 
analysis of clinical variables impact

A Olejnik1, A Bala1, A Rysz2, A Marchel2
1University of Warsaw, Faculty of Psychology, Warsaw, Poland, 2Medical University of Warsaw, Department of 
Neurosurgery, Warsaw, Poland

Purpose: In recent years, the attention and executive functions in patients with temporal lobe epilepsy (TLE) have 
been studied, taking into account the effects of epilepsy on the entire brain network. Most of the previous studies on 
attention impairment concern the pediatric population, therefore the aim of this study was to obtain information on the 
functioning of adult patients in this area. 
Method: Twenty-five patients with TLE and twenty-five demographically matched healthy volunteers were tested with 
a set of neuropsychological tests to assess general cognitive functioning (MoCA) and attention: CTT, Symbol Span – 
subtest of WMS-IV, Visual Elevator - subtest of TEA. 
Results: TLE patients achieved significantly lower scores in the MoCA test (p = 0.000) compared with controls. They 
also needed significantly more time (p = 0.000) in the second part of CTT. Moreover, statistically significant differences 
were also found in the Symbol Span scores (p = 0.002) and Visual Elevator accuracy scores (p = 0.009). A negative 
correlation was found between the time of suffering from epilepsy and the results of Symbol Span (p = 0.015) and 
Visual Elevator (p = 0.047). Additionally, age of onset of epilepsy positively correlated with the number of errors in the 
second part of CTT (p = 0.009). In contrast, the average number of seizures had no clear effect on the tests results. 
Patients were also compared taking into account the lateralization of the epileptic focus. It turned out that people with 
a focus in the right hemisphere presented a lower performance of the Symbol Span task (p = 0.035) and had a longer 
working time on Visual Elevator test (p = 0.012). 
Conclusions: Patients with TLE exhibit wide ranges of attention deficits. That may affect other cognitive functions and 
the patients‘ daily overall functioning and also explain the difficulties they may be experiencing. 
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569 
Cognitive function and the longitudinal hippocampal axis in mesial temporal lobe epilepsy

W Theodore1, L Sepeta1, D Panjeti-Moore1, E Akinsoji1, C Shearer1, L Reppert1, A Hamidullah-Thiam1

1NINDS / NIH, Bethesda, United States

Purpose: Memory processing may differ along the hippocampus (HF) long axis.We tested the hypothesis that delayed 
visual memory deficits are associated with posterior, and delayed verbal with anterior HF atrophy in patients with 
mesial temporal lobe epilepsy. 
Methods: Twenty-two adults completed Wechsler Memory Scale-II (Logical Memory, Verbal Paired Associates, 
Faces, Family Pictures) .and three tesla magnetic resonance imaging.We used FreeSurfer version 6.0 to calculate HF 
volumes corrected using estimated total intracranial volume (eTIV), separated into head, body, and tail, and repeated 
measures Analysis of Variance to examine effects of hippocampal subdivision, side and seizure focus lateralization, 
with linear regression to test hippocampal subdivision volume effect on memory. 
Results: There was a three-way interaction between seizure focus, HF side, hippocampal subdivision. Pairwise 
comparisons demonstrated smaller left hippocampal head for left compared to right foci patients. Right HF head, body, 
and tail were significantly smaller for right relative to left focus patients. For both groups respectively, head and tail 
were smaller ipsilaterally. A left hippocampal model (head, body, and tail volumes) predicted performance on Logical 
Memory, specifically for left tail. Left hippocampal volumes did not predict memory ability for Verbal Paired Associate, 
Faces, or Family Pictures.A right hippocampal model predicted memory ability for family pictures and verbal paired 
associates at a trend level. No right hippocampal volumes predicted outcomes on logical memory and faces. 
Conclusions: We found material-specific right-left differences in memory processing, but limited relationships 
between segment volumes along the anterior-posterior access and memory, perhaps related to atrophy affecting all 
hippocampal segments ipsilateral to seizure foci.For some tests, there was a significant correlation with verbal and 
visual memory with left and right HF side respectively.Left anterior HF significantly correlated with visual memory.Our 
study suggests that while there may be functional differences along the HF longitudinal axis, left-right distinctions may 
be fluid. 
 

Neurostimulation

15 
Transcranial focal cortex stimulation (FCS) using the EASEE System to treat 
pharmacoresistant focal epilepsy: anti-seizure efficacy in two prospective clinical trials

A Schulze-Bonhage1, Y Winter2, M Hirsch1, E Kaufmann3, J Kegele4, S Knake5, M Rademacher6, K Vonck7, S Groppa2

1University Medical Center - University of Freiburg, Epileptology, Freiburg, Germany, 2University of Mainz, Neurology, 
Mainz, Germany, 3Ludwig Maximilian University Munich, Neurology, München, Germany, 4University of Tübingen, 
Neurology, Tübingen, Germany, 5University of Marburg, Neurology, Marburg, Germany, 6University of Bonn, Germany, 
Epileptology, Bonn, Germany, 7University of Ghent, Neurology, Ghent, Belgium

Purpose: New neuromodulatory approaches  are needed for patients with pharmacoresistant focal epilepsy. Here, we 
report results of a meta-analysis of two prospective, first-in-man, single-arm trials (EASEE II and PIMIDES I) on the 
clinical efficacy of  transcranial focal cortex stimulation (FCS) with the EASEE System. 
Method: 33 patients (18 male, age 18-75 y, mean age 34.6 y) were included in the two trials. Patients were implanted 
with a subgaleal Laplace-like electrode, individually placed over the region of the epileptogenic focus (temporal: 15, 
frontal: 9, other: 9), and connected to a pulse generator placed in the pectoral region. Stimulation was started in an 
unblinded fashion one month after implantation, with a combination of intermittent 100 Hz high frequency stimulation 
(HFS) and 20min/day DC-like stimulation (DCS). Patients participating in the PIMIDES I trial could additionally trigger 
HFS stimulation when ictal symptoms or signs were perceived. The meta-analysis evaluated the efficacy of stimulation 
as intraindividual effects on monthly seizure frequency, using a mixed-effects Poisson regression model. 
Results: Stimulation was activated in 32 patients and performed for at least six months. The seizure frequency 
showed a significant decrease to 53% of the counted seizures in month 6 compared to baseline (p<0.001). The overall 
mean seizure frequency, evaluated on a group level, fell from 33.7/month to 17.3/month, corresponding to a 53.13 % 
responder rate after 6 months of stimulation (95 % CI: 34.74 - 70.91 %). Implantation-related adverse events were 
mild and transient and mostly consisted of local pain at the implantation site. In the stimulation period, there were no 
serious adverse events considered related to the neurostimulation. 
Conclusion: Data from this meta-analysis of two unblinded, prospective trials with the EASEE System suggest that 
transcranial electrical stimulation of the epileptic focus is an effective and well tolerated novel treatment approach for 
patients with pharmacoresistant focal epilepsy. 
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111 
Results of Vagal Nerve Stimulation in a cohort of difficult to treat epilepsy occurring in rare 
disease

D Grioni1, D Dunca1, L Fiori2, A Landi3, A Trezza2

1Villa Santa Maria, Tavernerio, Italy, 2San Gerardo Hospital, Neurosurgery Clinic, Monza, Italy, 3University of Padova, 
Department of Neurosciences, Padova, Italy

Purpose: The aim of our work is describe the outcome of difficult to treat epilepsy in a cohort of pediatric patients 
affected by rare disease treated with Vagal Nerve Stimulation.  
Method: Retrospective inclusion criteria were: a diagnosis of genetic rare disease suspected or confirmed by genetic 
tests, the occurrence of difficult to treat epilepsy defined as the failure of almost two anti-epileptic drugs, the lack of 
major malformation of cortical development (only normal or minimal alteration in MRI studies) and a follow-up > 1 year. 
Results: Among 65 patients implanted between 2007 and 2021, we collected 12 patients (5 female, 7 male) affected 
by rare disease implanted at the mean age of 8 years (1-14 years), having a history of difficult to treat focal or 
generalized epilepsy before the implant ranging from 6 months until 8 years and a mean follow up after the implant of 
6 years (2-12 years). 
Currently 3 out of 11 patients are seizures free, 2 out of 11 patient are in McHugh 1A scoring, 6 are in 2A and one is 
unchanged (class V). Regarding the patients currently seizures free, one presented with atypical absences (SRPX2 
gene), one with focal seizures evolving in drop attacks (16p11.2 deletion) and one with long lasting hypotonic 
lateralized seizures (unknown syndrome). The unchanged patient  (unknown syndrome) didn’t benefit from VNS but 
the reintroduction of CBZ after the implant decreased > 50% the frequency of the seizures. 
Conclusions: VNS could be an option for difficult to treat epilepsy in rare disease without major malformation of 
cortical development. Because the lack of evidence of the appropriateness of  resective surgery in these conditions, 
VNS could be the first option after the failure of 2 or 3 appropriate trials with anti epileptic drugs. 

125 
Insular function in blood pressure and systemic vascular resistance regulation

A Sanchez-Larsen1,2, A Principe2, M Ley2, R Rocamora2

1Complejo Hospitalario Universitario de Albacete, Department of Neurology, Albacete, Spain, 2Hospital del Mar, 
Epilepsy Monitoring Unit, Department of Neurology, Barcelona, Spain

Purpose: The insula is a brain area involved in the integration of viscerosensory afferences and the modulation 
of autonomic responses. Its role in vascular regulation is not well defined, and its characterization would help in 
the semiological localization of the epileptogenic zone and could be of great relevance in the understanding and 
prevention of sudden unexpected death in epilepsy (SUDEP). This study aims to analyze the blood pressure (BP) 
and systemic vascular resistance (SVR) changes after functional activation of different insular regions through direct 
electrical stimulation (E-stim). 
Method: An observational, prospective study was conducted, including epileptic patients admitted for stereo-
electroencephalographic recording. Patients with deep electrodes implanted in the insular cortex in whom high-
frequency E-stim were performed were included. Patients with anatomical or electrophysiological insular abnormalities 
and those in whom E-stim produced epileptic discharges or subjective symptoms were excluded from the analyses. 
BP and SVR were recorded beat-to-beat and their variations after insular E-stim were analyzed and compared with 
control E-stim of cortical non-eloquent brain regions and sham stimulations. 
Results: Fourteen patients were included, 5 implanted in the right insula and 9 in the left one. 115 E-stim were 
performed in the insular cortex (56 in the right insula and 59 in the left), 46 in control electrodes, and 12 sham 
stimulations. E-stim of the right insula induced a mild increase in BP and SVR (only significant in posterior right 
insula), whereas stimulation of the left insula produced a mild decrease in BP with no changes in SVR. The greater 
responses occurred in both posterior insulas. Control and sham stimulations did not induce BP or SVR changes. 
Conclusion: These results suggest an interhemispheric difference in insular vascular regulatory function, with a right 
sympathetic and a left parasympathetic functional predominance. Seizure-related vascular fluctuations may have a 
role in the pathogenesis of SUDEP. 
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129 
Vagus nerve stimulation in a real-life setting: indications, results and the search for 
beneficial profiles in a Brazilian cohort

I D’Andrea1, D Bezerra2, H Prado1, L Pinto3, L De Paola4, A Oliveira5, F Arruda6, T Romão1, V Lessa1

1Instituto Estadual do Cérebro Paulo Niemeyer, Epilepsy Department, Rio de Janeiro, Brazil, 2Centro Universitario 
ABC, Neuroscience Department, Santo André, Brazil, 3São Paulo University - USP, Epilepsy Department, São Paulo, 
Brazil, 4EPICENTRO, Curitiba, Brazil, 5NATE (Núcleo Avançado de Tratamento das Epilepsias) do Hospital Felício 
Rocho, Belo Horizonte, Brazil, 6Departamento de Neurofisiologia e do Centro de Tratamento de Epilepsia do Instituto 
de Neurologia de Goiânia., Goiânia, Brazil

Purpose: Vagus nerve stimulation (VNS) therapy is an established treatment for pharmacoresistant patients that 
reduces  seizure frequency by at least 50% in about half of patients, but the characteristics of the patients with the 
best response have not yet been identified. Thus, it is important to try to identify the profile of patients who would have 
the best response in order to guide early indication and better patient selection.  
Methods: Retrospective study evaluating vagus nerve stimulation (VNS) as adjuvant therapy for drug resistant 
patients with epilepsy from six epilepsy centers in Brazil. Data from 192 patients were analised,  ages between three 
and 69 years old and all patients had at least six months of theraphy to be included.  
Results: The seizure control outcomes were classified acoording to modified Engel classification and in general, the 
response rate (>50% seizure reduction) after VNS implantation was 65.6% with nine patients (4.7%) become seizure 
free. The univariate and multivariate analysises have shown an association of response to treatment with female 
gender (OR: 2.60; p=0.008), focal interictal epileptiform discharges on EEG (OR: 2.28; p=0.050), focal seizure patern 
(OR: 2.25, p=0.055) and previous neurosurgery (OR: 0.41, p=0.019). 
Conclusion: VNS theraphy in this brazilian series of children and adults with drug resistant epilepsy showed 66.5% 
of response to treatment (crisis reduction >50%), independently of age. Predictive factors for better response to VNS 
therapy in this population were female gender, no previous neurosurgery, focal interictal epileptiform activity, and focal 
seizure pattern. VNS therapy should be considered both in adults and in children with drug-resistant epilepsy. 

207 
Vagal nerve stimulation mediated perturbation alters EEG connectivity in epileptic patients: 
a graph theory connectivity study

G Assenza1, J Lanzone2, M Boscarino1, L Ricci1, C Vico1, F Narducci1, B Sancetta1, T Tufo3, V Di Lazzaro1, M Tombini1
1Campus Bio-Medico University of Rome, Neurology, Neurophysiology and Neurobiology Unit, Rome, Italy, 2IRCCS 
Salvatore Maugeri Foundation, Institute of Milan, Neurorehabilitation Department, Milan, Italy, 3Fondazione Polcinico 
Gemelli, Functional Neurosurgery, Rome, Italy

Purpose: Vagal Nerve Stimulation (VNS) is an effective treatment for patients with Drug Resistant (DR) epilepsy that 
are not eligible for surgery. Albeit the effectiveness of VNS has been thoroughly corroborated, little is known about 
how VNS works. Our aim is to leverage the quantitative Electroencephalography (qEEG) to study how the brain reacts 
to VNSs perturbation. 
Method: Eighteen patients (n=18) affected by DR epilepsy were longitudinally enrolled in our study. High definition 
EEG (64 channels) was recorded during VNS stimulation, an EEG channel placed on the VNS generator allowed to 
detect periods of stimulation (VNS-ON), periods preceding the stimulation (VNS-OFF) and following the stimulation 
(post-VNS). We used qEEG analysis to assess changes in spectral activity and network connectivity (weighted 
phase lag index, wPLI) that characterize these conditions. Graph theory metrics were used to calculate differences in 
network distribution in the studied spectral bands. 
Results: No differences were found in spectral activity between ON, OFF and post-VNS conditions. Graph theory 
instead showed consistent changes in network organization expresses by Small World Index (SWI), Betweenness 
Centrality (BtwC) and Global Eficciency (gE). These differences are most significant in the slow EEG bands (Delta 0,5-
3 Hz, Theta 4-7 Hz) and could imply that VNS acts on the diffusion of epileptic network. 
Conclusion: VNS has a significant effect, by perturbating brain network activity as assessed by qEEG connectivity. 
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229 
Optimal vagus nerve stimulation and titration for patients with drug-resistant epilepsy

R Verner1, L Kann2, F Fahoum3,4, M Tzadok5,4, M Boffini1, C Gordon2, R El Tahry6,7

1LivaNova PLC, Clinical and Medical Affairs, London, United Kingdom, 2LivaNova PLC, Statistics and Data 
Management, London, United Kingdom, 3Tel Aviv Sourasky Medical Center, Neurological Institute, Tel Aviv, Israel, 4Tel 
Aviv University, Faculty of Medicine, Tel Aviv, Israel, 5Edmond and Lily Safra Children‘s Hospital, Pediatric Neurology 
Institute, Ramat Gan, Israel, 6Cliniques Universitaires Saint-Luc, Neurology, Center for Refractory Epilepsy, Brussels, 
Belgium, 7Université Catholique de Louvain, Institute of Neuroscience (IoNS), Brussels, Belgium

Purpose: Titration of VNS requires selection of amplitude, frequency, pulse width, and duty cycle settings and has 
been fundamentally empiric. However, successive clinical studies and clinical experience over the past 25 years can 
be utilized for modeling and assess trends of clinical effectiveness for certain stimulation parameters.   
Method: A de-identified database has been compiled for patients implanted with a VNS Therapy System® prior to 
2018. A subset of these subjects (n=1,178) have detailed programming history information available during the first 
12 months after VNS implantation and were selected for analysis. A generalized linear mixed model (GLMM) was 
developed to assess the programming settings associated with patient response, defined as a 50% reduction from 
baseline in seizure frequency. Time to the VNS output current associated with patient response and the time to patient 
response were evaluated via Cox regression. 
Results: The GLMM associated an output current of 1.63mA with the highest rate of patient response. The nearest 
available programmable settings for output current in current VNS Systems are 1.5mA, 1.625mA, and 1.75 mA, and 
this finding aligns with current manufacturer guidance on dosing. In a subset of patients that achieved this dose prior 
to being lost follow-up (n=995), a small proportion of patients (n=105, %=10.5) were titrated to this VNS intensity 
within 3 months of VNS System implantation. Most patients (n=793, %=79.6) were titrated over 6 or more months to 
reach a similar level. Titration within 3 months was associated with a significantly increased likelihood of response and 
faster time-to-response than titration that occurred over 6 or more months. 
Conclusion: Using GLMM, VNS output current near 1.625 mA is associated with the highest patient response to VNS 
for drug-resistant epilepsy. Titration to this VNS intensity within 3 months was associated with faster time-to-response 
than titration completed over 6 or more months. 

265 
CORE-VNS: a prospective outcomes registry of people with drug-resistant epilepsy treated 
with vagus nerve stimulation therapy - full cohort demographics

F Fahoum1, M Boffini2, A Sen3, R El Tahry4, TJ O‘Brien5, K Keough6, J Boggs7, H Goldberg-Stern8, R Verner2, L Lee2, G 
Giannicola2, W Van Grunderbeek2, P Kwan9

1Tel Aviv Sourasky Medical Center and Tel Aviv University, Tel Aviv, Israel, 2Clinical and Medical Affairs, LivaNova 
PLC (or a subsidiary), London, United Kingdom, 3Oxford NIHR Biomedical Research Centre, John Radcliffe Hospital, 
Oxford, United Kingdom, 4Cliniques Universitaires Saint-Luc UCL, Brussels, Belgium, 5The Alfred Hospital and 
Monash University, Melbourne, Australia, 6Child Neurology Consultants of Austin, Austin, United States, 7Wake Forest 
University, Winston-Salem, United States, 8Schneider Children’s Medical Center, Petah Tiqva, Israel, 9The Royal 
Melbourne Hospital and Monash University, Melbourne, Australia

Purpose: The Comprehensive Outcomes Registry in subjects with Epilepsy treated with Vagus Nerve Stimulation 
(VNS) Therapy® (CORE-VNS; NCT03529045) will document the impact of VNS Therapy in the treatment of people 
with drug resistant epilepsy. Here, we report the baseline characteristics of patients enrolled. 
Method: CORE-VNS is a prospective, multicenter, global observational study. Recruitment was open from 2018 to 
June 2021 at 61 sites in 15 countries. Participants are monitored for up to 60 months after VNS implantation. Baseline 
information collected includes age, duration of epilepsy before VNS implantation (for first implantations), epilepsy type, 
aetiology, and syndromic diagnoses. History of treatments, previous epilepsy surgery and number of failed antiseizure 
medications (ASMs), were also recorded. During follow up visits at 3, 6, 12, 24, 48, 36 and 60 months, we assess 
clinical outcomes including seizure frequency, maximum seizure-free duration, seizure and post-ictal severity, quality 
of life, quality of sleep, use of ASMs/rescue medications and healthcare utilisation. 
Results: A total of 822 individuals (49.1% female) have been enrolled, 792 of whom were implanted with a VNS 
Therapy System. 531 (64.6%) individuals were recruited prior to first implantation and 263 (32.0%) before re-
implantation. Median age at recruitment was 24.0 years (range 1- 75), with 309 (37.6%) younger than 18 years and 
176 (21.4%) below 12 years. The median number of failed ASMs was 6.0 (range 2-20) and 145 (17.6%) subjects had 
undergone previous epilepsy surgery. In 41.0% of those recruited the underlying aetiology was unknown followed by 
structural (33.1%), genetic (17.0%) and infectious (6.3%) aetiologies. 
Conclusion: The number and diversity of participants included in the CORE-VNS registry will allow analysis of real-
world data on efficacy and safety of the most recent VNS generators. The findings can guide physicians, people with 
epilepsy, regulators and payers regarding the use of VNS Therapy in drug resistant epilepsy. 
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297 
Vagus nerve stimulation-evoked pupillary responses in epileptic patients: dose-
dependency and control stimulation study

S Vespa1, L Stumpp1, G Liberati1, S Ferrao Santos1,2, J Delbeke1, A Nonclercq3, A Mouraux1, R El Tahry1,2

1UCLouvain, Institute of Neuroscience, Brussels, Belgium, 2Saint Luc University Hospital, Department of Neurology, 
Brussels, Belgium, 3Université Libre de Bruxelles, Brussels, Belgium

Purpose: Acute VNS elicits a phasic increase in Locus Coeruleus (LC) firing1, which has been linked to VNS 
mechanisms of action. VNS-evoked pupil dilation was demonstrated in rats as a possible dose-dependent biomarker2. 
However, in humans, it remains unclear to what extent such responses may depend on the attentional/somatosensory 
component of the stimulation. 
Methods: Pupil size was recorded upon 4 stimulation conditions: VNS at routine current output (mid), routine+0.25mA 
(high) and routine–0.50mA (low), plus onecontrol stimulation, i.e. a cutaneous electrical stimulation administered over 
the left clavicle at intensities rated as mid-VNS. Trains of 11 s length were delivered in blocks of 6, and repeated for 3 
series with pseudorandomized order. Trials were epoched from -8 s to +22 s around stimulation onset. Pupil size was 
measured as percent change relative to baseline. We measured peak dilation latencies, and extracted scalar values 
for: i) early peak dilation (between 0 and +2.5s); ii) mean pupil-dilation-response (mean PDR, mean value between 
+2.5s and 7.5s). Mann-Whitney U-tests were applied for comparison between conditions. 
Results: We report preliminary results from 6 VNS-implanted patients. Control stimulation elicited a peak dilation with 
shorter latency (1.78 s) compared to mid- and high-VNS (4.39 s and 4.52 s, respectively). Control stimulation induced 
a significantly greater early peak dilation compared to mid-VNS (p<0.01) and low-VNS (p<0.05). No differences across 
VNS intensities where found in the early peak. By contrast, significantly greater mean PDR was elicited by high-VNS 
(+4.6%) compared to mid-VNS (+1.6%, p<0.05) and low-VNS (+1.2%, p<0.01). 
Conclusions: We could reliably record dose-dependent VNS-evoked pupillary responses in epileptic patients. VNS 
might induce LC activation at a later stage compared to attentional early activation, which influences the early part 
(<2.5 s) of pupillary responses. Mean PDR was found to be graded with the administered VNS intensity. 

303 
MRI-assessed locus coeruleus integrity linked to responsiveness to vagus nerve 
stimulation in patients with drug-resistant epilepsy

A Berger1,2,3, V Danthine1, S Vespa1, M Dumoulin1, L Stumpp1, E Beckers4,3, G Duchêne5, L Dricot1, G Vandewalle3, R 
El Tahry1,6

1Université Catholique de Louvain, Institute of Neuroscience (IoNS), Clinical Neuroscience, Brussels, Belgium, 
2Synergia Medical SA, Mont-Saint-Guibert, Belgium, 3University of Liège, GIGA-Cyclotron Research Center-In 
vivo Imaging, Liège, Belgium, 4Maastricht University, Alzheimer Centre Limburg, School for Mental Health and 
Neuroscience, Faculty of Health, Medicine and Life Sciences, Maastricht, Netherlands, 5MR Applications, General 
Electric Healthcare, Diegem, Belgium, 6Cliniques Universitaires Saint-Luc, Center for Refractory Epilepsy, Department 
of Neurology, Brussels, Belgium

Purpose: Vagus Nerve Stimulation (VNS) is an adjunctive treatment for patients suffering from inoperable drug-
resistant epilepsy (DRE). Norepinephrine (NE) is a neurotransmitter that has been associated with the clinical 
effects of VNS by preventing seizure development and by inducing long-term plastic changes that could restore a 
normal function of the brain circuitry. The Locus Coeruleus (LC) constitutes the main source of NE in the brain and 
is characterized by widely diffused projections to both cortical and subcortical structures. However, the biological 
requisites to become responder (i.e. ≥ 50% reduction in the frequency of seizures) to VNS are still unknown. 
Methods: Using a Magnetization Transfer-weighted Turbo-FLash (MT-TFL) Magnetic Resonance Imaging (MRI) 
sequence to visualize the LC in-vivo, this study aimed at comparing its integrity between responders (R) and non-
responders (NR) to VNS. As part of the preliminary results, 12 subjects were scanned (9 R, 3 NR). Two subjects (1 R 
and 1 NR) were discarded due to an excessive motion during the acquisitions leading to a bad visualization of the LC. 
Based on MT-TFL images, LC masks were manually drawn for each patient and the mean intensity in the LC mask 
was extracted and compared to a reference region to compute the LC contrast. 
Results: A non-parametric Wilcoxon Mann-Whitney U-test was conducted to evaluate whether the LC contrast differs 
significantly between the two populations. The results reveal a significant lower LC contrast in NR (p=0.044). 
Conclusion: Our preliminary results suggest that inter-individual differences in the integrity of the LC-NE system exist 
between R and NR and may partially explain the variability in responsiveness to VNS. Assessing LC integrity in-vivo in 
patients with DRE using a MT-TFL sequence could help to predict responsiveness prior to the implantation of a device 
and avoid unnecessary surgeries in NR to VNS. 
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313 
Personalized multichannel transcranial direct current electrical stimulation guided by SEEG 
in drug resistant focal epilepsies

M Daoud1, R Salvador2, N El-Youssef3, E Garnier1, MC Biagi2, A Fierain3, S Medina-Villalon1, F Wendling4, C Benar1, G 
Ruffini2, F Bartolomei1
1Institut de Neurosciences des Systèmes, INSERM/AMU, Epileptology Department, Marseille, France, 2Neuroelectrics 
Barcelona, Barcelona, Spain, 3INSERM/AMU, Epileptology Department, Marseille, France, 4Laboratoire Traitement du 
Signal et de l‘Image, INSERM, Université de Rennes 1, Rennes, France

Purpose: Transcranial direct electrical stimulation (tDCS) is an alternative nonpharmacological treatment for patients 
suffering from refractory epilepsy. This non-invasive technique is applied to decrease cortical activity with two 
(conventional tDCS) or several electrodes (multifocal tDCS). We investigated effects of personalized multisession, 
SEEG-targeted multifocal tDCS on seizure frequency (SF) and scalp functional connectivity (Fc) as measured by EEG 
in patients with drug-resistant epilepsy.   
Method: Ten patients suffering from focal refractory epilepsy were recruited to study therapeutic and 
neurophysiological effects of long-term multifocal tDCS treatment (Starstim, Neuroelectrics). Therapy consisted of 
three cycles (six months) where each stimulation cycle corresponded to five consecutive days where each patient 
received two daily multifocal personalized tDCS sessions of 20 minutes (2x20 min tDCS at 2 mA separated by 20 min 
off). The montages were personalized to target epileptogenic area of each patient as defined by SEEG recordings. SF 
after the treatment was compared with baseline. Fc changes were analysed using EEG recordings performed before 
and after each stimulation cycle.   
Results: After the last tDCS session, five patients experienced a SF decrease of 50% or more compared with 
baseline (Responders, average SF decrease of 74%). We estimated Fc changes between cycles and across 
responder (R) and non-responder (NR) patients. Responders presented a decrease in Fc (p<0.05) at the third session 
in alpha and beta frequency bands compared to NR. 
Conclusion: We validated the therapeutic usefulness of personalized multifocal tDCS targeting epileptic areas 
identified by SEEG.  Moreover, we demonstrated that a decrease in SF is associated to a significant decrease of Fc 
after three stimulation cycles. Such results suggest that tDCS-induced functional plasticity changes may underlie the 
clinical outcome differences between R and NR. 

378 
Multicenter long-term evaluation of safety and efficacy aspects of anterior thalamic deep 
brain stimulation

E Kaufmann1, J Peltola2, A Colon3, B Bóné4, C Bentes5, V Coenen6, A Gil-Nagel7, A Goncalves-Ferreira8, K Lehtimaki9, 
P Ryvlin10, R Taylor11, T Brionne12, F Gielen12, S Song12, P Boon13

1Ludwig Maximilians University, Department of Neurology, Munich, Germany, 2Tampere University and Tampere 
University Hospital Tampere, Department of Neurology, Tampere, Finland, 3ACE Kempenhaeghe/Maastricht UMC, 
Kempenhaeghe/Maastricht, Netherlands, 4Medical School, University of Pécs, Pécs, Hungary, 5Santa Maria Hospital 
- North Lisbon Hospitalar Centre, Lisbon, Portugal, 6Universitätsklinikum Freiburg, Freiburg, Germany, 7Epilepsy 
Program Hospital Ruber Internacional Madrid, Madrid, Spain, 8Hospital Santa Maria Centro Hospitalar Lisboa 
Norte, Lisbon, Portugal, 9Tampere University Hospital and Tampere University, Tampere, Finland, 10Cliniques centre 
hospitalier universitaire vaudois (CHUV), Lausanne, Switzerland, 11Institute of Health and Well Being, Glasgow, 
United Kingdom, 12Medtronic Internal Trading Sàrl Clinical Department Tolochenaz, Tolochenaz, Switzerland, 13Ghent 
University Hospital - Ghent University, Ghent, Belgium

Purpose: The international multicentre Medtronic Registry for Epilepsy (MORE) aimed to evaluate the clinical routine 
application of deep brain stimulation of the anterior nucleus of the thalamus (ANT-DBS) with special regard to safety, 
efficacy, and outcome modifiers. 
Method: In the registry, 179 adult epilepsy patients with ANT-DBS therapy were followed up for safety, efficacy, and 
battery longevity. The follow-up ended after a maximum of five years or upon closure of the study observation phase in 
September 2019. Thus, not all patients had the option to complete the 5-year follow-up (FU). 
Results: The median length of exposure to DBS therapy was 3.5 years, with 105, 63, and 49 patients reaching 
their 3-year, 4-year, and 5-year FU visits. The monthly seizure frequency gradually decreased, achieving a median 
reduction of -56% at 5-year FU (p<0.0001), with most pronounced effects on focal to bilateral tonic-clonic seizures 
(-77%, p=0.0084). At last FU, 41% had a seizure frequency reduction ≥50% and thus classified as responders.Better 
seizure outcomes were observed in patients without previous resective epilepsy surgery and in patients with unifocal 
epilepsy. Adverse events included deterioration in epilepsy or seizure frequency, severity, or seizure type (31%), 
memory impairment (16%), and depression (15%) as well as 5 deaths (none ANT-DBS related). Most AEs (80%) 
occurred within the first 2 years after implantation. Battery depletion (Activa PC) occurred on average after 45 months. 
Conclusion: The registry provides further evidence for the safe and effective application of ANT-DBS in clinical 
routine practice. While clinical benefits increased over time, side effects occurred mainly during the first 2 years. The 
identified outcome modifiers might help to optimize patient selection and management, but require further validation. 



Posters by categoryPlatform sessions by session

382 
Ictal and interictal features of local field potentials recorded from the anterior thalamic 
nucleus of epilepsy patients performing deep brain stimulation with the PerceptTM PC 
system

E Lopes1, C Caldeiras2, M Rito3, C Chamadoira3, Â Santos4, JPS Cunha1, R Rego4

1INESC TEC and Faculty of Engineering of University of Porto, Porto, Portugal, 2Centro Hospitalar Universitário São 
João, Neurology Department, Porto, Portugal, 3Centro Hospitalar Universitário São João, Neurosurgery Department, 
Porto, Portugal, 4Centro Hospitalar Universitário São João, Neurophysiology Unit and Neurology Department, Porto, 
Portugal

Purpose: Deep Brain Stimulation of the Anterior Nucleus of Thalamus (ANT-DBS) is an effective treatment in focal 
refractory epilepsy. However, around 26% of patients are non-responders. The analysis of ANT-Local Field Potentials 
(LFPs) may help to optimize the stimulation in these patients, by correlating temporal dynamics of LFPs with ictal 
semiology and video-electroencephalography (vEEG). 
Method: Two patients with refractory focal epilepsy performed prolonged simultaneous vEEG and ANT-DBS 
recordings, during a 5-day period, approximately one month after bilateral ANT-DBS implantation with the PerceptTM 
PC neurostimulator. Timestamps for sleep staging, interictal spiking and ictal patterns were performed on EEG 
data. LFPs were recorded in multiple available modes during both ictal and interictal periods. vEEG and Percept PC 
systems were first synchronized using either head tapping over the scalp (producing signal artefacts in LFPs and 
EEG, also visible in video; video timestamps were used to compute the delay between systems) or computing the 
delay between stimulation artefacts visible in both EEG and LFPs. 
Results: Seizures and long interictal periods were recorded in frequency and power domain for both patients. 
We found that seizures tended to occur at higher LFP power values and a detecting threshold could be proposed 
for patient 1. For patient 2, a seizure was also recorded in the time-domain and we found that ANT LFPs spiking 
preceded scalp changes in ~20 seconds (concordant with hemisphere of onset). A potential multifrequency seizure 
biomarker was also identified. Interictal epileptiform discharges were seen on time-domain LFP channels. Sleep-wake 
cycles were detectable in power-domain LFP, in which changes preceded standard visual EEG staging of sleep. 
Conclusions: LFP recordings with PerceptTM PC neurostimulator provide valuable interictal and ictal data, which may 
allow early seizure detection and help setup a closed-loop adaptive system. 

415 
Tracking cortical excitability dynamics with transcranial magnetic stimulation in focal 
epilepsy

RM Helling1, S Shmuely1,2, PR Bauer3, EA Tolner4,5, GH Visser1, RD Thijs1,4

1Stichting Epilepsie Instellingen Nederland, Heemstede, Netherlands, 2UCL Institute of Neurology, NIHR University 
College London Hospitals Biomedical Research Centre, London, United Kingdom, 3University Medical Center 
Freiburg, Department of Psychosomatic Medicine and Psychotherapy, Freiburg, Germany, 4Leiden University Medical 
Centre, Department of Neurology, Leiden, Netherlands, 5Leiden University Medical Centre, Department of Human 
Genetics, Leiden, Netherlands

Purpose: The lack of reliable biomarkers constrain epilepsy management. We assessed the potential of repeated 
transcranial magnetic stimulation with electromyography (TMS-EMG) to track dynamical changes in cortical excitability 
on a within-subject basis. 
Method: We recruited people with refractory focal epilepsy who underwent video-EEG monitoring and drug tapering 
as part of the presurgical evaluation. We performed daily TMS-EMG measurements with additional postictal 
assessments 1-6 hours following seizures to assess resting motor threshold (rMT), and motor evoked potentials 
with single- and paired-pulse protocols. Anti-seizure medication regimens were recorded for the day before each 
measurement and expressed in proportion to the dosage before tapering. Additional measurements were performed in 
healthy controls to evaluate day-to-day rMT variability. 
Results: We performed 77 (58 baseline, 19 postictal) measurements in sixteen people with focal epilepsy and 35 in 
seven healthy controls. Controls showed minimal day-to-day rMT variation. Withdrawal of anti-seizure medications 
was associated with a lower rMT without affecting motor evoked potentials of single- and paired-pulse TMS-EMG 
paradigms. Postictal measurements following focal to bilateral tonic-clonic seizures demonstrated unaltered rMT and 
increased short-interval intracortical inhibition, while measurements following focal seizures with impaired awareness 
showed decreased rMT’s and reduced short and long interval intracortical inhibition. 
Conclusion: Serial within-subject rMT measurements yielded reproducible, stable results in healthy controls. Anti-
seizure medication tapering and seizures had distinct effects on TMS-EMG excitability indices in people with epilepsy. 
Drug tapering decreased resting motor threshold, indicating increased overall corticospinal excitability, whereas 
seizures affected intracortical inhibition with contrasting effects between seizure types. 
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418 
Effectiveness of personalized microburst vagus nerve stimulation (mVNS) in patients with 
bilateral onset tonic clonic seizures (BTCS)

K Vonck1, W Van Grunderbeek2, A Mertens1, P Boon3, M Dibué4, Microburst Study Group
1Ghent University, 4Brain, Neurology, Gent, Belgium, 2LivaNova PLC, Clinical Affairs Neuromodulation, London, United 
Kingdom, 3Ghent University, Technical University Eindhoven, 4Brain, Neurology, Gent, Belgium, 4Livanova PLC, 
Medical Affairs Neuromodulation, London, United Kingdom

Purpose: VNS is a safe, effective and widely adopted anti-epileptic treatment. Stimulation parameter optimization 
and personalized therapy may further improve efficacy. We investigated the safety and effectiveness of the newly 
developed mVNS using fMRI. 
Methods: Twelve patients (6M/6F) with BTCS were included in a prospective multicenter trial (Microburst Study 
NCT03446664) and underwent fMRI during a series of varying stimulation parameters, including mVNS (short 
stimulation intervals with high frequency stimulations up to 350 Hz). Stimulation parameters inducing the most 
significant changes in thalamic BOLD-signal were used to treat patients. Quality of life (QOLIE-31) and seizure 
severity (SSQ) were investigated. 
Results: All patients received mVNS based on individual fMRI results. The median seizure frequency reduction of 
BTCSs was 41.8% and 75.2% at 9 months and 12 months respectively; median monthly BTCS count decreased from 
3.4 at baseline to 1.6 at 9 months and 1.7 at 12 months. At 12 months 8/11 patients (72.7%) were responders; 6/8 
were super-responders (>80% reduction) representing 54.6% of all patients. The median total SSQ scores decreased 
from 5.6 to 5.3 at 9 months and 4.1 at 12 months with a median decrease in AED drug load of 38.2% and 29.4% at 
9 and 12 months and an effective improvement of quality of life in 6/10 (60%) patients and 4/9 (44.4%) at 9 and 12 
months. 
A total of 78 AEs were reported of which 68 (87%) were non serious and 7 were non-treatment-emergent. 2/3 serious 
AEs were related to the implantation procedure and one was stimulation/device-related resulting in treatment and 
study withdrawal. 
Conclusion: In this pilot trial the novel mVNS paradigm, titrated by individual brain activation patterns, was associated 
with a robust reduction in seizure frequency and with improvements in seizure severity, AED drug load and quality of 
life.Side effects were comparable to regular VNS therapy. 

474 
Non-invasive neuromodulation for seizures and epilepsy: evidence-based literature review 
and clinical application

R Turner1,2,3

1Medical University of South Carolina (MUSC) Children‘s Hospital, Dept of Pediatrics, Division of Pediatric Neurology, 
Charleston, United States, 2University of South Carolina School of Medicine & Prisma Children‘s Hospital, Dept of 
Pediatrics & Neurology; Division of Pediatric Neurology, Charleston, United States, 3Network Neurology Health LLC, 
Clinical Neurophysiology, Neuromodulation, & Epilepsy, Charleston, United States

Purpose: To evaluate neuromodulation/neurofeedback (NFB) as a valid and reliable treatment for people with 
epilepsy (PWE), given the understanding of epilepsy as a network disease (Lopes da Silva et al. In:Handbook of 
Clinical Neurology, 2012;107;35-62) and significant numbers of PWE with drug-resistant epilepsy (DRE). 
Method: Analysis was carried out combining a comprehensive literature review (>130 articles from 1968-2022) with 
10-year practice experience incorporating quantitative-EEG-guided NFB (QEEG-NFB) as adjunctive in evaluation 
and decision-making for PWE and seizures. NFB is a subtype of non-invasive neuromodulation which has a 50+ year 
history with >130 research, clinical, and scientific publications. 
Results: Literature review, despite limitations due to the nature of NFB (difficulty of obtaining large-scale, double-
blinded placebo-controlled randomized clinical trials [RCTs], similar to the inability to perform RCTs in the exercise 
physiology sciences), and extensive experience of clinicians and researchers over six decades, demonstrates a very 
favorable risk/benefit ratio, warranting serious consideration of this modality in daily healthcare of PWE. When guided 
by QEEG analysis and electromagnetic source imaging using low-resolution electromagnetic tomographic analysis 
(LORETA), individualized NFB training has demonstrated the ability to decrease seizures and seizure-susceptibility, 
add insight toward improving reported medication side effects, and result in improvements in neural functioning 
correlated with improved quality of life (QOL) in PWE (Morales-Quezada et al.Epilepsy & Behavior2019;101:106570). 
Collective clinical experience with EEG, QEEG functional source neuroimaging, and NFB for PWE correlated with this 
extensive literature review, demonstrate that NFB is a clinically-valid, time-tested, viable and evidence-based modality 
to be considered in epilepsy management of many PWE. 
Conclusion: NFB is a valid and reliable, evidence-based, historically-proven modality to benefit PWE, achieving 
improved seizure control, guiding medication decisions, and improving overall brain network dynamics. NFB is easily 
implemented and provides ongoing benefits and should be a significant part of the health care of PWE. 
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499 
Does Val66Met polymorphism of BDNF influence clinical response to vagal nerve 
stimulation in subjects with drug-resistant epilepsy?

R Coa1, P Follesa2, C Conti3, G Pinna3, S Casciato4, G Di Gennaro4, M Puligheddu1

1University of Cagliari, Department of Biomedical Sciences, Department of Medical Sciences and Public Health, 
Cagliari, Italy, 2University of Cagliari, Department of Life and Environmental Sciences, Cagliari, Italy, 3AO Brotzu, 
Cagliari, Italy, 4IRCCS Neuromed, Pozzilli, Italy

Purpose: The mechanism of vagal nerve stimulation (VNS) in the treatment of drug-resistant epilepsy (DRE) is not 
completely known. It is hypothesized to act on neurotrophins, stimulating synaptic plasticity. BDNF implicates several 
neurophysiological processes. A non-conservative single nucleotide polymorphism (SNP), producing an amino-
acid substitution (Val66Met), affects intracellular processing and secretion of BDNF, leading to impaired plasticity. 
(Kowiański P, et al., Cell Mol Neurobiol. 2017; Egan MF, et al., Cell. 2003). 
The aim of this pilot study is to verify if the presence of SNP correlates with a worse outcome of VNS. 
Method: After approval by ethics committee, 34 patients (17 M, 8 F) aged between 75 and 78 yo (median age 43), 
with DRE, not eligible for surgical treatment, were selected. 
Genomic DNA was extracted from blood samples and amplified by PCR + RFLP to detect BDNF Val66Met. 
Mann-Whitney test was used to verify the different presence of polymorphism in responders versus non-responders. 
Results: Clinical response to VNS was assessed with McHugh classification before and 1 year after VNS: 20 patients 
(class I and II) were responders, 14 patients (class III or more) non-responders. 
There is a correlation between the presence of Val66Met Polymorphism and worse clinical response (p-value 
0.0046**). 
Conclusions: This pilot study paves the way to the identification of Val66Met polymorphism as a marker to tailor the 
treatment of individual patients and correlates a worse outcome to reduced neurotrophin-induced neuronal plasticity. 

501 
Effects of vagal nerve stimulation on EEG aperiodic parameters in subjects affected by 
drug-resistant epilepsy

R Coa1, SM La Cava2, G Baldazzi2,3, L Polizzi4, G Pinna5, C Conti5, G Defazio1,4, D Pani2, M Fraschini2, M Puligheddu1,4

1University of Cagliari, Department of Biomedical Sciences, Department of Medical Sciences and Public Health, 
Cagliari, Italy, 2University of Cagliari, Department of Electrical and Electronic Engineering, Cagliari, Italy, 3University of 
Genova, Department of Informatics, Bioengineering, Robotics and Systems Engineering, Genova, Italy, 4AOU Cagliari, 
Regional Center for the Diagnosis and Treatment of Adult Epilepsy, Cagliari, Italy, 5AO Brotzu, SC Neurosurgery, 
Neuroscience and Rehabilitation Department, Cagliari, Italy

Purpose: The antiepileptic mechanisms of Vagal Nerve Stimulation (VNS) are currently unknown: no study has 
analyzed the action of VNS on EEG aperiodic component, a power spectrum 1/f-like signal related to biological 
functions and neuronal excitation and inhibition. (Manning, et al, J Neurosci 2009; Robertson, et al., J Neurophysiol 
2019) 
This study aims to investigate the effect of VNS on Exponent and Offset aperiodic parameters on 64ch EEG in 
patients affected by drug-resistant epilepsy (DRE). 
Method: 10 patients with DRE, not eligible for epilepsy surgery and without psychiatric comorbidities, were selected. 
Each patient underwent a 64-ch EEG in resting state before and one year after VNS implantation; clinical response 
was computed by McHugh‘s Class. 
On each trace, 20 epochs of 8 seconds (sampling rate at 1024 Hz), free of artifacts and interictal abnormalities were 
selected. 
The aperiodic parameters were computed over the entire scalp, in individual channels on each extracted epoch. The 
difference before and after VNS was studied with a U test with FDR correction, in responders (McHugh Class I-II) and 
non-responders (McHugh Class III-IV), separately. 
Results: Exponent and offset showed a global decrease in responders (exponent p 0.020, offset 0.019) and an 
increase after VNS in non-responders (exponent p 0.003, offset 0.000); which is confirmed in single regions. 
Conclusion: Despite the need of a larger sample and the limits of a scalp-derived signal, our results show that VNS 
acts on aperiodic EEG components differently in responders and non-responders, suggesting a possible reduction in 
neuronal excitability in responders. Further studies should be carried out to identify which patients will exhibit a good 
response to VNS, to treat only those most likely to benefit it. 
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529 
PRediction of vagal nerve stimulation EfficaCy In drug-reSistant Epilepsy (PRECISE): 
prospective study for pre-implantation prediction /study design

I Dolezalova1, E Koritakova2, L Souckova3,4, J Chrastina5, J Chladek6, R Stepanova3, M Brazdil1,7

1The St. Anne´s University Hospital and Masaryk University, The First Department of Neurology, Brno, Czech 
Republic, 2Masaryk University, Institute of Biostatistic and Analyses, Brno, Czech Republic, 3Masaryk University, 
Department of Pharmacology, Brno, Czech Republic, 4St. Anne´s University Hospital, International Clnical Research 
Center (ICRC), Brno, Czech Republic, 5The St. Anne´s University Hospital and Masaryk University, Department of 
Neurosurgery, Brno, Czech Republic, 6The Czech Academy of Science, Institute of Scientific Instruments, Brno, 
Czech Republic, 7Central European Institute of Technology, Masaryk University, Behavioral and Social Neuroscience 
Research Group, Brno, Czech Republic

Purpose: Vagal nerve stimulation (VNS) can be indicated in patients with drug-resistant epilepsy. In VNS therapy, 
the responder rate ( ≥ 50 % seizure reduction) is approximately 50 %. At the moment, there is not a widely-accepted 
possibility to predict VNS efficacy in a given patient based on pre-implantation data, which can lead to unnecessary 
surgery and improper allocation of financial resources. The principal aim of the PRECISE (PRediction of vagal nerve 
stimulation EfficaCy In drug-reSistant Epilepsy) study is to verify the predictability of VNS efficacy by analysis of pre-
implantation routine EEG. 
Methods: PRECISE is designed as a prospective multicentric study in which patients indicated to VNS therapy will 
be recruited. Patients will be classified as predicted responders vs. predicted non-responders using pre-implantation 
EEG analyses. After the first and the second year of the study, the real-life outcome (responder vs. non-responder) 
will be determined. The real-life outcome and predicted outcome will be compared in terms of accuracy, specificity, 
and sensitivity. In the meantime, the patients will be managed according to the best clinical practice to obtain the best 
therapeutic response. 
Results: The primary endpoint will be the accuracy of the statistical model for prediction of response to VNS therapy 
in terms of responders and non-responders. The secondary endpoint will be the quantification of differences in EEG 
power spectra (Relative Mean Power, %) between real-life responders and real-life non-responders to VNS therapy in 
drug-resistant epilepsy and the sensitivity and specificity of the model. 
Conclusion: The PRECISE relies on the results of our previous work, which developed a statistical classifier for VNS 
response (responders vs. non-responders) based on differences in EEG power spectra dynamics (Pre-X-Stim). 

537 
Scheduled programming reduces time-to-dose and office visits in the COVID-19 pandemic

M Dibué1, R Patel2, M Tzadok3,4, F Fahoum3, C Gordon2, R El Tahry5,6

1LivaNova PLC, Medical Affairs Neuromodulation International, London, United Kingdom, 2LivaNova PLC, Clinical 
Affairs, London, United Kingdom, 3Tel-Aviv University, Sackler Faculty of Medicine, Tel-Aviv, Israel, 4Sheba University, 
Pediatric Neurology Institute, Edmond and Lily Safra Children’s Hospital, Ramat-Gan, Israel, 5Cliniques Universitaires 
Saint-Luc, Centre for Refractory Epilepsy, Department of Neurology, Brussels, Belgium, 6Université Catholique de 
Louvain, Institute of Neuroscience (IoNS), Brussels, Belgium

Intro: Titrating vagus nerve stimulation (VNS) therapy to a dose that is both tolerable and efficacious often requires 
multiple, small increases in stimulation intensity.Recently available models of VNS therapy offer a scheduled 
programming feature that permits programming events to occur on a predetermined schedule, outside of typical office 
visits.During the COVID-19 pandemic, patient access to office visits has been limited by institutional or governmental 
restrictions and concerns for infection risk, and remote patient management techniques, such as scheduled 
programming, have gained popularity. 
Methods: To examine changes in real-world feature use, a database of programming events at primarily North 
American centers and collected through standard post-market surveillance was examined.The full year of 2018 (the 
year following release of this feature) was compared to the year of 2020, from March 1st through December 31st, 
when COVID-19 restrictions started to become more widespread in the United States. 
Results: Scheduled programming usage increased from 23.5% of all patients in 2018 to 30.5% in 2020.While 
frequency of feature use increased during the pandemic, the typical method of feature use did not meaningfully 
change.Of patients who used scheduled programming to titrate at least 1 step, the mean number of total steps 
titrated with this feature increased from 3.5 to 3.8 during the pandemic.Use of scheduled programming decreases the 
frequency of office visits required to achieve a dose, but pre-pandemic and peri-pandemic reduction in office visits in 
patients that used scheduled programming were not meaningfully different (-2.1 visits in 2020 vs -1.9 visits in 2018).
During both time ranges, patients who experienced 3 or more scheduled programming events were more likely to 
achieve a target dose of 1.5 mA in less than three months. 
Conclusions: These findings suggest that the scheduled programming feature can support VNS dosing and titration 
in situations where remote patient management is encouraged. 
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547 
Focal non-invasive deep-brain stimulation with temporal interference for the suppression 
of epileptic biomarkers

E Acerbo1, A Jegou1, B Botzanowski1, F Missey1, I Ngom1, S Lagarde2, F Bartolomei2, V Jirsa1, R Carron2, A 
Williamson1

1Institut de Neurosciences des Systèmes, Aix Marseille Université, Marseille, France, 2La Timone Hospital, AP-HM, Aix 
Marseille Université, Marseille, France

Purpose: Electrical stimulation as a neuromodulation method in epilepsy has been increasingly explored and included 
in clinical therapy. Recently, a new method of non-invasive brain stimulation was described by Grossman et al. 2017, 
the temporal interference (TI). It is based on the application of two high-frequency electric fields (>1KHz) via two pairs 
extra-cranial electrode. The superposition generates a low-frequency stimulation envelope which allow to stimulate 
a deep precise brain area. The aim was to apply a high frequency stimulation (TI-HFS) on epileptic mice to evaluate 
the impact on the hippocampal inter-ictal activity. Then, we demonstrated the possibility to scale this technique with 
human cadavers. 
Method: OF1 mice (n=30) were implanted with 2 pairs of cortical electrodes and one invasive into the hippocampus. 
Mice were rendered epileptic by kindling and a group (TI-HFS, n=12) underwent a TI stimulation at 130 Hz 
(f1=1300Hz, f2=1430Hz). Sham mice and low frequency stimulation 130Hz (CT-HFS) mice, for which TI-HFS was not 
applied, served as controls (n=18). Spikes and high frequency oscillations were quantified in all groups. To scale this 
technique, 7 human cadavers were implanted with 10 stereo-encephalography (SEEG) electrodes in order to record 
the artefact of the TI-HFS stimulation produced by 2 pairs of skin electrodes. 
Results: A decrease by 2 in the number of epileptic biomarkers (spikes: p-value=0.001and fast-ripples:p-value= 
0.023) was observed compared to Sham. Also, TI-HFS decreased all the spikes’ features (Amplitude, Duration and 
Area;p-value < 0.001).In cadavers, stimulation envelopes up to 5mV were recorded in the human hippocampus while 
less than 0.5mV was in the cortex. 
Conclusion: These results constitute a first proof of the feasibility and efficiency of TI to reproduce results usually 
obtained via invasive electrodes. The data tend to show the sufficiently focal character of the induced effects and 
suggest promising therapeutic applications in epilepsy. 

679 
Vagus nerve stimulation (VNS) in patients with developmental and epileptic 
encephalopathies (DEE)

KH Kostov1,2, H Kostov1, MI Lossius1,2, J Peltola3

1National Center for Epilepsy (NCE), Sandvika, Norway, 2University of Oslo, Oslo, Norway, 3University of Tampere, 
Tampere, Finland

Purpose: To evaluate the long-term effect and tolerability of vagus nerve stimulation (VNS) in patients with 
developmental and epileptic encephalopathies (DEE) 
Method: Long-term outcomes from a VNS-quality registry in 105 patients with DEE were compared with patients 
without intellectual disability (ID, n=212).The group consisted of Lennox-Gastaut (LGS; n=62), Dravet (n=16), Rett 
(n=9) and 18 with other syndromes. The effect was evaluated at 6, 12, 24, 36 and 60 months. The effect on different 
seizures types was evaluated at baseline and at last observation. 
Results: Median follow-up was 88 months for patients with DEE. Total seizure burden was reduced from 156.5 to 
76.7 seizures per month for patients with DEE and from 32.3 to 12.5 to patients without ID. The responder rate (≥ 
50% seizure reduction) after 6 months and 24 months was respectively 17.7% and 35.5% for LGS, 18.8% and 31.3% 
for Dravet, 11.1% and 66.7% for Rett and 16.7% and 33.3% for other syndromes. The responder rate for patients 
without ID was significantly better at both 6 (33.5 %, p= 0.002) and 24 months (48.6%; p=0.047) compared to patients 
with DEE. Median reduction for drop-attacks (atonic and tonic seizures) and generalized tonic-clonic seizures was 
respectively 60.0% and 33.3% for LGS, 25.0% and 18.7% for Dravet, 55.6% and 70.8% for Rett, 40.0% and 34.3% 
for other syndromes, and 55.5% and 38.8% for patients without ID. Mean reduction for focal seizures with impaired 
consciousness was 40.0% for all patients with DEE and 50.0% for patients without ID. 
Conclusion: VNS is a viable treatment option for patients with DEE. Drop attacks were the seizure type with best 
effect. There was a high retention rate at 5 years despite less effect than patients without ID, probably due to other 
positive effects such as increased alertness, mood as well as milder and shorter seizures. 
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735 
Entropy in the prediction of efficiency of vagal nerve stimulation

B Sklenárová1, J Chládek2,3, M Brázdil1,3, I Doležalová1

1Medical Faculty of Masaryk University, Brno Epilepsy Center, St. Anne‘s University Hospital, Brno, Czech Republic, 
2Institute of Scientific Instruments, The Czech Academy of Sciences, Brno, Czech Republic, 3Behavioral and Social 
Neuroscience Research Group, CEITEC–Central European Institute of Technology, Masaryk University, Brno, Czech 
Republic

Purpose: Surgical treatment should be offered to patients with intractable epilepsy. It is known, that resective surgery 
is the best option to achieve seizure freedom in these patients. If no epileptogenic focus is found, the implantation of 
vagal nerve stimulation (VNS) should be discussed. It is a palliative method for treatment of drug-resistant epilepsy, 
in only around 5% of patients we can avoid seizures completely. However 50-60% of patients report more than 50% 
seizure reduction (responders). In our study we tried to determine responders before implantation of VNS using 
entropy. 
Methods: We collected EEG data from 59 patients, who underwent implantation of VNS in Brno Epilepsy Center 
between 2005 and 2012. We chose 8 periods from 20 minutes lasting EEG records (rest, open/close eyes, photic 
stimulation, hyperventilation). Patients were divided into 2 groups according the postoperative outcome (24 
responders and 35 non-responders). We analyzed various types of entropy in 4 frequency bands (theta, alfa, beta, 
gamma) and compared these types of entropy between responders and non-responders. 
Results: We found statistically significant differences in entropy mostly during hyperventilation between responders 
and non-responders. 
Conclusion: Various types of entropy seem to be a good biomarker for prediction of the efficiency of VNS. We can 
use entropy in pre-surgical examination to identify the patients, who will benefit from this type of treatment. 

832 
Characterising TMS-evoked EEG potentials for treatment response in people with epilepsy

A Dworkin1, D Jimenez-Jimenez1, F Turco1,2, C Johnson1, C Ravenscroft1, J Pizarro1, S D’Ambrosio1, K Silvennoinen1,3, 
S Zagaglia1, M Perulli1, S Sisodiya1, S Balestrini1,4

1UCL, Department of Clinical and Experimental Epilepsy, UCL Queen Square Institute of Neurology, London, UK and 
The Chalfont Centre for Epilepsy, London, United Kingdom, 2University of Pisa, Department of Translational Research 
and of New Surgical and Medical Technologies, Pisa, Italy, 3Kuopio University Hospital, Neuro Center, Kuopio, 
Finland, 4Meyer Children‘s Hospital-University of Florence, Neuroscience Department, Florence, Italy

Introduction: Transcranial magnetic stimulation (TMS) combined with high-density electroencephalography (TMS/
EEG) allows exploration of cortical excitability through analysis of TMS-evoked potentials (TEPs). We investigated 
cortical excitability in drug resistant epilepsy (DRE), defined as epilepsy resistant to adequate trials of at least 2 ASMs, 
drug sensitive epilepsy (DSE) and healthy controls. 
We hypothesised that cortical excitability, as measured by natural frequency power band (NF), local mean field power 
(LMFP) and the immediate response area (IRA), would show greater differences in DRE vs healthy controls than in 
DSE vs healthy controls. 
Methods: We conducted single pulse (<1Hz) monophasic navigated TMS/EEG with active electrodes on three healthy 
controls and five people with focal epilepsy (PWE).A minimum of 150 pulses were delivered to left and right premotor 
cortical areas. We compared NF, LMFP and IRA across all TEPs assessing for differences using Mann-Whitney U 
tests with p<0.05 deemed to be statistically significant. 
Results: 2/5 PWE had DSE with both taking anti-seizure medication (ASM) monotherapy. The remaining 3/5 PWE 
had DRE, with 2 receiving ASM polytherapy. One DRE PWE was treated with ketogenic diet only. 
Left premotor TEP NF was slower in PWE than in controls (median difference 18.7 Hz, P< 0.036). We observed a 
trend towards increased inter-hemispheric NF asymmetry in DRE vs healthy controls (median difference 12.7 Hz, 
P<0.071), not seen in DSE. There were no statistically significant differences in right hemisphere NF, LMFP or IRA in 
PWE vs controls, and DRE vs. DSE. 
Conclusion: We demonstrated slower premotor NF in PWE, both DRE and DSE, than healthy controls, while other 
measures of excitability were similar. A trend towards increased hemispheric NF asymmetry was seen in DRE, 
perhaps reflecting more powerfully epileptogenic foci.TMS/EEG investigation of a larger sample size may help 
elucidate mechanisms of response to ASM in DSE and DRE. 
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130 
Developing a standardized mnemonic testing tool to improve periictal and post-ictal 
assessments of patients in the Epilepsy Monitoring Unit (EMU) at Toronto Western Hospital

G Crasto1

1University Health Network, Neurology & Neurosurgery, Toronto, Canada

Nurses provide care to Epilepsy Monitoring Unit (EMU) patients within a mixed neurology and neurosurgery inpatient 
unit at Toronto Western Hospital (TWH). The unit currently does not have an efficient and standardized assessment 
method to comprehensively test patients during and post seizures seizures. A complex and lengthy chart is currently 
available for assessing patients during seizures and post seizures at the bedside. However, according to physician 
and nursing input, this chart is not being adequately utilized by nurses to assess for seizures in a complex and mixed 
medical surgical unit. Accurate and detailed assessments are critical to establish a diagnosis and to classify seizures 
in this 
patient population. The EMU at TWH has also had a high turn over among its clinical educators and nursing staff over 
the last three years. This turn over and the absence of a standardized assessment method may have contributed 
to inconsistencies in practice. Although a European consensus on testing patients ictally exists, there is still no 
international consensus on the comprehensive periictal testing of patients in the EMU. This paper proposes the 
development and use of a mnemonic based assessment tool called the “ICTAL” lanyard tool to improve the practice 
and efficacy of assessing patients‘ cognitive, sensory, behavioural and motor functions during seizures with the goal of 
improving and enhancing patient care outcomes in in the EMU at Toronto Western Hospital. 

532 
Illness representation and self-management in adolescents with functional seizures

A Tanner1, J von Gaudecker1, J Buelow1, W Miller1

1Indiana University, School of Nursing, Indianapolis, United States

Purpose: Adolescents with functional seizures (nonepileptic seizures attributed to stress) miss more school, 
experience more academic challenges, and have poorer quality of life than healthy counterparts. To understand 
disparities, researchers must understand adolescents’ interpretation of their condition and self-management. Illness 
representation (IR) is one’s interpretation of a health threat that triggers self-management actions and evaluation 
of self-management effectiveness. IR includes five domains: identity, timeline, consequences, cause, and control. 
The purpose of this qualitative study was to explore the presence of IR domains within adolescents’ descriptions of 
functional seizure self-management and identify potential relationship patterns with self-management strategies and 
perceived effectiveness. 
Method: Ten adolescents (12-19 years old, 100% female, 80% White) with functional seizures from across the 
United States were recruited via caregiver Facebook support groups. Semi-structured interviews were conducted and 
recorded using Zoom, transcribed, and coded using deduction and magnitude coding according to IR domains, self-
management strategies, and perceived self-management effectiveness. 
Results: Out of 135 IR meaning units, most pertained to condition consequences (41), identity (39), and cause (31); 
far fewer related to control (15) and timeline (9). For adolescents expressing some sense of control (vs. no control), 
none expressed an expectation of seizure freedom, all had a proactive plan deemed effective, and 80% had a reactive 
plan deemed effective. For adolescents expressing no control, 25% expressed seizure freedom was possible, all had 
a proactive plan deemed effective, and none had a reactive plan deemed effective. 
Conclusion: Too few adolescents expressed understanding potential seizure freedom. A potential relationship pattern 
between controllability and use of effective reactive strategies was noted. These study findings suggest adolescents 
require greater understanding of condition timeline and control, which may improve self-management and perceived 
effectiveness. Knowledge gained will inform future functional seizure self-management surveys and interventions for 
improved academic, health, and quality of life outcomes. 
Funding: NINR T32NR018407, RWJF 
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95 
The European Reference Network for Rare and Complex Epilepsies, ERN EpiCARE: a 
cross-border collaboration towards improved care pathways

A Robert1, M Faure1, L Mathey1, S Tchaicha1, N Openshaw-Lawrence2, A Arzimanoglou1

1University Hospitals of Lyon (HCL), Lyon, France, 2Great Ormond Street Hospital, London, United Kingdom

Purpose: Present our experience in constructing a cross-border network for rare and complex epilepsies at the 
service of care and research, funded by the European Commission. 
Methods: In 2011, the European Parliament approved a declaration that called “to prioritise epilepsy as a major 
disease that imposes a significant burden across Europe and take initiatives to encourage Member States to ensure 
equally quality in public healthcare for people with epilepsy…”.). Drawing on the richness of their experience with 
these networks, a group of EU-based leaders,supported by the ILAE, developed an evidence-based argumentation on 
the reasons to create a stand-alone ERN for rare and complex epilepsies. 
Results: Today, the ERN EpiCARE is composed of 50 full and affiliated HCP members and several collaborating 
partners. We use a referral system for patients and share medical results in a secure platform developed by the 
EU,aiming to ensure the same level of access to healthcare across Europe: the patient does not need to travel, the 
information does. EpiCAREmembers share,compile and assess best practices, disseminate them in the form of 
publications, clinical guidelines and protocols. 
The core actions are developed with the contribution of working groups,and the Research Council facilitates 
involvement of the network in collaborative research projects. We foster cooperation between different actors: 
universities; hospitals; patient associations; EU and international scientific societies; cross-ERNs working groups; 
EU member states..We contribute to education and training by organizing workshops, webinars, and by developing 
practical tools, targeting physicians, associations,families and patients. 
Conclusions: We believe that the ERNs are the future of care, research and education in rare diseases, bringing 
major improvement and pavement of solutions for patients.In 2022, the ERNs budget have been renewed and 
increased, proof of the EU strategy to improve care for rare diseases affecting 30 million Europeans. 

107 
Clinical and videoelectroencephalographic findings in children older than 2 years with daily 
Epileptic spasms

M Aberastury1, C Chicco1, W Silva1, G Agosta1

1Hospital Italiano de Buenos Aires, Child Neurology, CABA, Argentina

Purpose: Late-onset spasms (LOS) are epileptic spasms starting after the first year of life. Our aim was to assess the 
electroclinical features and response to treatment of patients with refractory epileptic spasms (ES) that persisted after 
two years old and to analyze the differences between patients that presented the first ES before and after the first year 
of life. 
Method: We retrospectively included 18 patients older than two years with symptomatic refractory epilepsy with 
ictal ES monitored with Video electroencephalography monitoring between 2018 and 2021. Clinical and video 
electroencephalographic findings were collected. Vineland scale was used to evaluate the neuropsychological 
outcome. 
Results: Patients had a median age of 7 years (2-22yrs.). 78% had a structural etiology, mostly secondary to perinatal 
hypoxic ischemic encephalopathy and 22% malformations of cortical development (MCDs). All patients exhibited 
neurological deterioration and had refractory epilepsy with daily epileptic spasms. Interictal EEG showed a slow and 
disorganized background in all cases except for one patient with LOS. Most had multiple seizure types which included 
tonic, focal and atypical absence seizures, except for 3 that presented only epileptic spasms. Both groups persisted 
with daily seizures and had a similar response to anti-seizure medication, CBD and ketogenic diet. 
11 (61%) patients had LOS. All the patients with MCD presented LOS. The ES were asymmetric in 27% of the 
patients, with no difference between the groups, but occurred more frequently in clusters in the LOS group. 
Conclusion: Epileptic spasms may appear after the age of one. They are more frequently observed in patients with 
developmental and epileptic encephalopathy with an overall unfavorable cognitive outcome. 
In this sample of 18 patients with daily seizures we observed that patients with MCD had LOS. Other clinical, ictal 
semiology or cognitive and epileptic outcomes were unrelated to the age of ES onset. 
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108 
De Novo“ seizures in convulsive status epilepticus in children and in those with pre-
existing seizures: clinical evolution

C Calcii1,2, S Hadjiu1,2, M Sprincean2,1, I Calistru1,2, A Calistru1,2, O Constantin2, L Feghiu1,3, N Lupusor1, L Cuznet1, C 
Griu1, N Revenco1,2, S Groppa3,1

1Medical State University ‚Nicolae Testemițanu‘, Chisinau, Moldova, Republic of, 2Hospital of Mother and Child 
Healthcare, Chisinau, Moldova, Republic of, 3National Epileptology Center, Chisinau, Moldova, Republic of

Introduction: Status epilepticus (SE) is the most common neurological disorder in children, being a condition resulting 
from the loss of the mechanisms responsible for ending convulsive access or from the initiation of mechanisms that 
cause an abnormal convulsive response. 
The aim of the present study is an analysis of the evolutionary course of SE among children with „de novo“ seizures 
and previously pre-established epilepsy, by studying the type of seizures, the EEG route and analyzing of the serum 
concentration of the antiepileptic remedies for SE prophylaxis in children. 
Material and methods: A retrospective study, conducted by a single center, during the years 2015-2019. We included 
in the study 115 children with convulsive SE, aged between 1 month and 18 years, admitted to the Pediatric Intensive 
Care Unit of the IMSP Institute of Mother and Child. We analyzed the medical records to obtain variables related to 
demographic data and the types of crisis. 
Results: From the total of 115 children with SE, 72 (62.6%) were previously diagnosed with stable epilepsy. Focal 
seizures were present in 32.1% of cases, and 33.04% required intubation; the mortality incidence was 3.4%. In 
children with previously established diagnosis of epilepsy, a pathological EEG was encountered more frequently (p 
<0.001). In 81% of children with pre-existing seizures, the levels of AED were known, but 51.6% of them had sub-
therapeutic levels. 
Conclusions: The most common SE-associated disorder was stable epilepsy. Intubation has been used mainly in 
patients with focal seizures. Serum subtherapeutic concentrations of antiepileptic remedies have been established 
more frequently in children with SE previously diagnosed with epilepsy. 

159 
Enterovirus infection prior to developing febrile infection-related epilepsy syndrome 
(FIRES) with some features of secondary hemophagocytic lymphohistiocytosis - a case 
report

H-T Ong1

1Khoo Teck Puat - National University Children‘s Medical Institute , National University Hospital, Department of 
Paediatrics - Division of Paediatric Neurology, Singapore, Singapore

Purpose: Identifying enterovirus (EV) infection as a non-specific illness prior to developing FIRES. 
Method: Review of clinical chart. 
Results: A 15-year old previously well boy had a non-specific febrile illness with cough, who 6 days later developed 
increasing frequent partial seizures with loss of awareness. A day later, he presented to our hospital with febrile 
convulsive status epilepticus. An urgent MRI brain was normal. Cerebrospinal fluid(CSF) examination showed 
pleocytosis (WBC 130, RBC 10; lymphocytic predominance) but the FilmArray(R) meningitis/encephalitis PCR panel 
was negative. However, throat and rectal swabs returned positive for EV on day 3 of admission. With a probable 
diagnosis of EV encephalitis, he was treated with intravenous immunoglobulin for 5 days. Despite multiple anti-seizure 
medications (midazolam infusion, phenobarbitone, phenytoin, levetiracetam and clobazam) achieving intermittent 
burst suppression coma, he remained in super-refractory status epilepticus with frequent multi-focal seizures recorded 
during continuous EEG monitoring. Ketogenic diet was introduced on day 9 with progressively higher ratios but, no 
response. His autoimmune encephalopathy panel and further infection screen returned negative. He subsequently 
demonstrated evidence of multi-systemic inflammation with hepatic transaminitis and generalised maculopapular rash. 
There were other features of hemophagocytic lymphohistiocytosis with persistent fever, splenomegaly, raised ferritin 
at 1175ug/L, and low NK cell activity. He had decreasing white cell counts (though not reaching criteria), with normal 
fibrinogen and triglyceride levels. At day 15, he was given intravenous methylprednisolone pulse for 5 days, with no 
benefit at the end of the course. Thus, anakinra was started with clear clinical and biochemical improvement within 2 
days. His CSF cytokine panel subsequently returned with raised IP10 (CXCL10), IL-6 and IL-8, which are consistent 
with other reports on FIRES. 
Conclusion: Previous studies on FIRES had not identified any clear aetiological triggers. Our report suggests that EV 
infection could be a potential trigger. 
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246 
Scalp HFO rates decrease after successful epilepsy surgery and are not impacted by the 
skull defect resulting from craniotomy

D Cserpan1, A Gennari1, L Gaito1, SP Lo Biundo1, R Tuura1,2, J Sarnthein3,2, G Ramantani1,2

1University Children‘s Hospital Zurich, Zurich, Switzerland, 2University of Zurich, Zurich, Switzerland, 3University 
Hospital Zurich, Zurich, Switzerland

Purpose: Epilepsy surgery can achieve seizure freedom in selected pediatric candidates, but reliable postsurgical 
predictors of seizure freedom are missing. High frequency oscillations (HFO) in scalp EEG are a new and promising 
biomarker of treatment response. However, it is unclear if the skull defect resulting from craniotomy interferes with 
HFO detection in postsurgical recordings. 
Methods: We considered 14 children with focal lesional epilepsy who underwent presurgical evaluation, epilepsy 
surgery, and postsurgical follow-up of ≥1 year. We reconstructed the craniotomy and identified the nearest EEG 
electrodes to the skull defect in the postsurgical MRI. We applied a previously validated automated HFO detector to 
determine HFO rates in presurgical and postsurgical EEG. 
Results: Overall, HFO rates showed a positive correlation with seizure frequency (p<0.001). HFO rates in channels 
over the HFO area decreased following successful epilepsy surgery, irrespective of their proximity to the skull defect 
(p=0.005). HFO rates in channels outside the HFO area but near the skull defect showed no increase following 
surgery (p=0.091) and did not differ from the HFO rates of their contralateral channels (p=0.726). 
Conclusion: Our observations show that the skull defect resulting from craniotomy does not interfere with 
postsurgical HFO detection. This supports the notion that scalp HFO can predict postsurgical seizure freedom and 
thus guide therapy management in focal lesional epilepsy. 

253 
Diagnostic performance of a blood test for the early, simple and fast detection of Glut1 
deficiency syndrome

V Petit1, J Bonet Papell1, MetaGlut1 Study Group
1Metafora Biosystems, Paris, France

Purpose: GLUT1 deficiency syndrome (Glut1DS) is a genetic neurometabolic disease that causes a wide range of 
neurological symptoms, in children and adults – epilepsy, cognitive impairment, permanent or paroxysmal movement 
disorders, either combined or in isolation. Glut1DS is a treatable disorder. However, its diagnosis relies on an invasive 
test, i.e., a lumbar puncture (LP) to measure glycorrhachia, and, sometimes complex, molecular analyses of the 
SLC2A1 gene. This procedure limits the number of patients able to receive the standard of care. METAglut1™ is a 
simple blood test that quantifies GLUT1 at the red blood cell surface. 
Method: We performed a multicenter validation study in France, involving 33 centers. We studied two patient cohorts: 
a prospective cohort, consisting of patients with a clinical suspicion of Glut1DS explored through the reference 
strategy, i.e., LP and analyses of the SLC2A1 gene; a retrospective cohort that included patients previously diagnosed 
with Glut1DS. All patients were blind-tested with METAglut1™. In case of discordant results, we performed a 
functional glucose uptake assay with the patient red blood cells. 
Results: We analyzed 428 patients in the prospective cohort, including 15 patients newly diagnosed with Glut1DS, 
and 67 patients in the retrospective cohort. METAglut1™ was 80% sensitive and >99% specific for the diagnosis of 
Glut1DS. Concordance analyses showed a substantial agreement between METAglut1™ and glycorrhachia, with a 
Cohen’s kappa coefficient of 0.78. In the prospective cohort, the positive predictive value of METAglut1™ was slightly 
higher than that of glycorrhachia. METAglut1™ succeeded to identify Glut1DS patients with SCL2A1 mosaicism and 
variants of previously unknown significance. 
Conclusion: METAglut1™ is an easily performed, robust and non-invasive diagnostic test for the diagnosis of 
Glut1DS, which allows a wide screening of children and adults with atypical forms of this treatable condition. 
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266 
Extended duration safety and efficacy of adjunctive ganaxolone treatment in patients with 
CDKL5 deficiency disorder: 8-month minimum open-label extension follow-up

H Olson1, A Moosa2, E Rybak3, A Aimetti3, J Hulihan3, E Pestana-Knight2

1Boston Children’s Hospital and Harvard Medical School, Division of Epilepsy and Clinical Neurophysiology and 
Epilepsy Genetics Program, Department of Neurology, Boston, United States, 2Cleveland Clinic Neurological Institute, 
The Charles Shor Epilepsy Center, Cleveland, United States, 3Marinus Pharmaceuticals, Inc., Radnor, United States

Purpose: To report an 8-month minimum follow-up analysis of the open-label extension (OLE) study of ganaxolone in 
the treatment of Cyclin-dependent kinase-like 5 deficiency disorder (CDD), a developmental epileptic encephalopathy 
with highly drug-resistant seizures. In a recent placebo-controlled Phase 3 study, ganaxolone significantly reduced 
major motor seizure frequency (MMSF) in patients with CDD over the 17-week treatment period (ganaxolone 30.7% 
vs. placebo 6.9%; p=0.0036). 
Methods: Patients with CDD (2-19 years of age) who completed the 17-week double-blind phase were eligible to 
enroll in the OLE. Reductions in MMSF (bilateral motor, >3 seconds) from pre-randomization baseline to 2-month 
intervals in the OLE, safety, and tolerability were assessed (data cut-off was 24Feb2021). 
Results: Eighty-eight of the 101 patients (87.1%) entering the double-blind phase continued into the OLE (43 initially 
randomized to ganaxolone (GNX-GNX) and 45 to placebo (PBO-GNX). At the time of entry into the double-blind 
study, median age was 5 years; 79.5% were female, and median monthly MMSF was 50.6. Median treatment time 
in the OLE was 262 days. In this analysis, 31 (35.2%) patients withdrew from the OLE, with lack of efficacy (38.7%; 
n=12) and/or adverse events (29.0%; n=9) being the most common reasons for discontinuation. Median MMSF 
reduction from baseline in the OLE was 30.1% in the GNX-GNX arm (n=38) and 33.3% in the PBO-GNX arm (n=34) 
at 8 months, and 46.5 (n=22) and 53.8 (n=26) at 12 months. Ganaxolone was generally well-tolerated. No new safety 
findings emerged. 
Conclusions: Safety findings from this OLE analysis are consistent with those from the double-blind phase, as well 
as the known safety profile of ganaxolone. Data from the OLE provides supportive evidence for maintenance of effect 
in reducing MMS associated with CDD at approximately 8 months and up to 12 months. 
Supported by Marinus Pharmaceuticals, Inc. 

267 
Longitudinal relationship between seizure burden and developmental progression and the 
implications on quality of life in children with CDKL5 deficiency disorder

H Leonard1, M Junaid1, K Wong1, A Aimetti2, E Pestana-Knight3, J Downs1

1The University of Western Australia, Telethon Kids Institute, Nedlands, Australia, 2Marinus Pharmaceuticals, 
Inc., Radnor, United States, 3Cleveland Clinic Neurological Institute, Pediatric Epilepsy Section, Epilepsy Center, 
Cleveland, United States

Purpose: Little is known about what factors may influence the developmental milestones and quality of life (QOL) in 
children with CDKL5 Deficiency Disorder (CDD). Here we evaluate the effect of seizure and medication burden on 
developmental progression, and the impact of changes in developmental milestones on QOL in patients with CDD. 
Methods: The effects of seizure and medication burden at baseline (high or low) on the CDKL5 Disorder Severity 
Scores and CDKL5 Developmental Score (CDS) at follow-up were assessed using linear and negative binomial 
regressions, respectively, with adjustment for age at baseline, gender, and follow-up duration with and without 
genotype. Seizure and medication burden were defined by average daily seizure count (high, ≥5/day; low, <5/day) and 
number of antiseizure medications (high, ≥3/day; low, <3/day), respectively. The effects of change in CDS over time 
(improved, stable, or deteriorated) on Quality of Life Inventory–Disability (QI-Disability) total and domain scores at 
follow-up were assessed in those aged at least 3years at follow-up using linear regression models with adjustment for 
baseline CDS, gender, and follow-up duration. 
Results: Almost a quarter(24.8%) of individuals had an improved CDS, and 32.0% had a deteriorated CDS. The 
average follow-up developmental score was lower for individuals with high baseline seizure burden versus those with 
low baseline seizure burden [-0.49 (95% CI: -0.84, -0.13)]. Total QOL scores were 5.6 (95% CI: -0.2, 11.5) points 
higher among those with improved versus stable or deteriorating CDS, and 8.5 (95% CI: 3.1, 13.8) points lower for 
those with deteriorating versus stable or improved CDS. 
Conclusions: Reduced seizure burden in patients with CDD may lead to improved developmental outcomes 
and better QOL when adjusting for key covariates. Clinical progression for these children may not necessarily be 
predetermined. It may be positively influenced by optimal seizure management and developmental support. 
Supported by Marinus Pharmaceuticals 
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268 
Effect of ganaxolone on quality of life in children with the CDKL5 deficiency disorder

S Demarest1, A Aimetti2, E Rybak2, D Li2, J Hulihan2, P Jacoby3, J Downs3

1University of Colorado at Denver, Denver, United States, 2Marinus Pharmaceuticals, Inc., Radnor, United States, 3The 
University of Western Australia, Telethon Kids Institute, Nedlands, Australia

Purpose: This analysis explored whether ganaxolone, an investigational drug that has been associated with 
significant reductions in the frequency of major motor seizures (MMS) in children with CDKL5 deficiency disorder, is 
also associated with improvements in quality of life (QOL) in CDD. 
Methods: In a randomized, placebo-controlled trial, 101 children (2-19 years of age; median (IQR) age 6 (3-10) years; 
79.2% female; 50 received ganaxolone) with genetically confirmed CDD and ≥16 MMS/month were recruited from 
39 sites in 8 countries. Ganaxolone or placebo were administered TID over a 17-week double-blind period. QOL was 
measured with the Quality of Life Inventory-Disability (QI-Disability) scale. QI-Disability comprises six domains: Social 
Interaction, Positive Emotions, Negative Emotions, Physical Health, Leisure and the Outdoors, and Independence. 
The effect of ganaxolone on QOL scores was compared using ANOVA adjusting for age, sex, other anti-seizure 
mediations (ASMs), baseline 28-day frequency of MMS, baseline developmental skills, and QOL scores. ANOVA was 
also used to evaluate the effect of the percentage change in MMS frequency on QOL scores, adjusting for child age, 
sex, other ASMs, and baseline QOL scores. 
Results: After 17 weeks of treatment, total change in QOL score in the ganaxolone group was 4.4 points (95% CI 
-0.34, 9.07, p=0.068) higher (improvement) than in the placebo group. Changes in Social Interaction domain scores 
were higher (improvement) in ganaxolone-treated patients (mean difference 7.8, 95% CI -0.30, 15.9, p=0.059), 
although CIs were wide. Changes in QOL were similar between the two groups for the other domains. Changes in 
total and domain QOL scores were independent of the co-occurring percentage change in MMS frequency (total QOL 
score, p=0.705). 
Conclusions: Accompanying a reduction in frequency of MMS, the ganaxolone group had higher QOL scores than 
the placebo group when controlling for potential confounding factors, although the estimates lacked precision. 
Support: Marinus Pharmaceuticals 

269 
Aggregated safety and tolerability experience from the Ganaxolone Development Program

M Gasior1, J Hulihan1, A Aimetti1, I Miller1

1Marinus Pharmaceuticals, Inc., Radnor, United States

Purpose: Ganaxolone is a new chemical entity under investigation for use as an antiseizure medication in rare 
pediatric epilepsies and status epilepticus. Ganaxolone has been administered to healthy volunteers and subjects with 
a range of disorders in 46 company-sponsored, Phase 1-3 trials. This analysis summarizes adverse events (AEs) from 
development programs for ganaxolone in epilepsy and other neuropsychiatric disorders 
Methods: Over 1900 study subjects have received at least one dose of ganaxolone. Here we report on the safety and 
tolerability of ganaxolone in placebo-controlled studies as assessed by the incidence of treatment-emergent adverse 
events (TEAEs), monitoring of vital signs, physical examinations, electrocardiograms (ECGs), and laboratory tests. 
Adverse events were coded according to the Medical Dictionary for Regulatory Activities. 
Results: In placebo-controlled studies, there were 1844 subjects who received either placebo (n=743) or ganaxolone 
(n=1101). The frequency of TEAEs was 62.9% (693/1101 subjects) for ganaxolone and 53.8% (400/743 subjects) 
for placebo. The serious adverse event (SAE) rate was similar between ganaxolone and placebo-treated subjects: 
2.8% (31/1101) and 3.8% (28/743), respectively. The only serious adverse event reported in more than 2 subjects in 
the ganaxolone group was seizure (0.5% ganaxolone and 0.7% placebo). The most frequently reported TEAEs (>5% 
of subjects) and higher in ganaxolone-treated subjects compared to placebo were somnolence (22.4% ganaxolone 
and 8.1% placebo), dizziness (12.6% ganaxolone and 3.9% placebo), and fatigue (9.3% ganaxolone and 4.8% 
placebo). CNS-related events appeared to be dose related. There was no discernable safety signal related to bone 
marrow suppression, bone mineralization, nephrolithiasis, cardiac valvulopathy, or liver function. There have been no 
significant changes noted in body weight and no clinically significant trends in ECG parameters or vital signs. 
Conclusions: The experience with the investigational use of ganaxolone in studies conducted to date suggests an 
acceptable tolerability and safety profile. 
This work was sponsored by Marinus Pharmaceuticals. 
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344 
Ganaxolone significantly reduces major motor seizures associated with Cdkl5 deficiency 
disorder: a randomized, double-blind, placebo-controlled Phase 3 study

E Pestana-Knight1, S Amin2, T Benke3, H Cross4, H Olson5, T Fleming6, S Demarest3, N Specchio7

1Cleveland Clinic Neurological Institute, Epilepsy Center, Cleveland, United States, 2University Hospitals Bristol, 
Pediatric Neurology, Bristol, United States, 3University of Colorado, Dept. of Pediatrics, Aurora, United States, 
4UCL Great Ormond Street Institute of Child Health, London, United Kingdom, 5Boston Children’s Hospital, Dept. of 
Neurology, Boston, United States, 6University of Washington, Dept. of Biostatistics, Seattle, United States, 7Bambino 
Gesù Children’s Hospital, Rome, Italy

Purpose: To evaluate the efficacy of ganaxolone compared to placebo as adjunctive treatment of major motor 
seizures (MMS) in CDKL5 deficiency disorder (CDD), a rare, genetically determined developmental and epileptic 
encephalopathy characterized by early-onset refractory seizures and severe neurodevelopmental impairment. CDD-
associated seizures are often refractory to treatment with existing antiseizure medications (ASMs) and improvements 
may be short-lived. 
Methods: In this global, double-blind, placebo-controlled, phase 3 trial, patients aged 2-21 years with a pathogenic 
CDKL5 variant and uncontrolled major motor seizures (MMS ≥16/month) were randomized to adjunctive ganaxolone 
(maximum 63 mg/kg/day or 1,800 mg/day, TID) or placebo for 17 weeks. MMS were defined as bilateral tonic, 
generalized tonic-clonic, atonic/drop, bilateral clonic or focal to bilateral tonic-clonic. The primary endpoint was 
percentage change from baseline in major motor seizure frequency (MMSF) during the double-blind phase. Key 
secondary endpoints included ≥50% responder rate and clinical global impression of improvement (CGI-I). 
Results: A total of 101 patients (79% female) were randomized, 50 to ganaxolone and 51 to placebo. Patients 
were a median age of 6 years and had tried a median of 7 prior ASMs. Baseline median 28-day MMSF was 54.0 
in the ganaxolone group and 49.2 in the placebo group. Patients taking ganaxolone experienced a median 30.7% 
reduction in MMSF relative to baseline compared to a 6.9% reduction in the placebo group during the treatment 
period (p=0.0036, Wilcoxon Rank-Sum Test). Ganaxolone showed numerical trends (not statistically significant) 
in key secondary endpoints. In subgroup analyses, ganaxolone showed MMSF reductions across the broad CDD 
population studied. Adverse events occurring in >10% of patients and more frequently in the ganaxolone group were 
somnolence, pyrexia, and upper respiratory tract infections. 
Conclusion: These data provide strong evidence that ganaxolone is effective and generally well-tolerated in the 
treatment of refractory epilepsy in patients with CDD. 
Sponsored by: Marinus Pharmaceuticals 

359 
Ictal asystole with left temporal lobe epilepsy managed by cardiac pacing & resolved 
following temporal lobectomy: a rare case report

A Siddiqui1, S Khan2

1Alfaisal University, Riyadh, Saudi Arabia, 2King Faisal Specialist Hospital & Research Centre, Neurosciences- 
Paediatric Neurology & Epilepsy, Riyadh, Saudi Arabia

Purpose: 7 yrs old left handed, Saudi girl with Focal-Lesional left Temporal Lobe Epilepsy, admitted to our EMU at 
KFSHRC for pre-surgical evaluation, as she had failed 2 Anti Seizure Drugs (ASD). Seizure onset was at the age of 2 
yrs, with only 1 consistent semiology.
Method: EMU evaluation: Seizure semiology: Focal unaware: peri oral cyanosis, loss of consciousness, atonia < 5 
min. With medication, seizures were reduced to once/ month. 
EEG: Focal seizure - left temporal F7,T3 onset. The inter-ictal epocs recorded Generalized 3Hz spike and wave 
and Occipital Intermittent Rhythmic Delta activity (OIRDA), suggestive of focal epilepsy in addition to a Generalized 
Epilepsy Syndrome. Asystole recorded for >10 sec, she was symptomatic with perioral cyanosis, Atonia, & altered 
awareness. No CPR required, Heart Rate picked up after 10-12 seconds. 
Cardiology was consulted, & workup with EKG, Echo, Holter was normal but for the ictal asystole a cardiac pacemaker 
was inserted, and she was continued on 2 ASD and followed in clinic. F/U MRI scans of the lesion cannot be done 
as it was incompatible with the pacemaker. Neuropsychology at 9 yrs showed sparing of some verbal memory, visual 
memory was poor, suggesting a transfer of skill, predicting little memory loss after resection. Continued to have 
infrequent seizures at 9 yrs. At 10 yrs, she had left Anterior Temporal Lobectomy + Amygdalohipocampectomy + 
dissection 
Results: Seizure free post-lesionectomy for 14 months now, with no impact on memory/parents. 
Conclusion: We report a rare case of Focal - Lesional left Temporal Lobe Epilepsy, with ictal asystole managed by 
cardiac pacing, unfortunately with seizure recurrence lesionectomy was done, which made her seizure free. This 
implies the importance of cardiac pacing for ictal asystole as it is a high risk for SUDEP. Finally tumor resection is 
important for seizure freedom. 
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Kabuki syndrome and epilepsy

M Zhitomirskaia1, G Odintsova2

1North-Western State Medical University, State Budgetary Healthcare Institution Children‘s Consultative and 
Diagnostic Center, Department of Neurology, St. Petersburg, Russia, Nevrology, Sankt-Petersburg, Russian 
Federation, 2Almazov National Medical Research Centre of the Ministry of Health of the Russian Federation, Epilepsy 
Research Laboratory, Nevrology, Sankt-Petersburg, Russian Federation

Целью данного исследования было изучение распространенности эпилепсии и характеристика синдрома у 
пациента с синдромом Кабуки (СК). 
Было три пациента с СК. Анализировали данные анамнеза, ЭЭГ и МРТ. 
Результаты. В результате секвенирования генома все трое необходимы гетерозиготные патогенные мутации 
в гене KMT2D на хромосоме 12q13. Отмечены фенотипические признаки СК (удлиненная глазная щель, 
эктропион, сводчатые и широкие брови, широкая переносица, скелетные аномалии, фетальные пальцы, 
задержка психического развития). У одного из пациентов была диагностирована эпилепсия. У пациента 
М., посетившего в то время было 20 месяцев, каждый день случался один припадок.Перинатальный 
анамнез не отягощен, хотя и имеет выраженную задержку развития с рождением. Серийные стали 
эпилептические прикипады возникали по 2-3 раза в сутки через 1,5 мес. ЭЭГ использовалась для выявления 
необычно измененной гипсаритмии. МРТ выявления атрофических изменений в лобных и височных 
долях головного мозга. В качестве диагноза был идентифицирован атипичный синдром Веста. Терапия 
вигабатрином, леветирацетамом, вальпроевой кислотой не достигла контроля судорог. Проведен краткий 
курс гормонотерапии с эффектом связи через 7-8 месяцев, курс был употреблен в комплексе с комплексом 
свойств. Панель генов эпилепсии оказалась отрицательной. В результате секвенирования генома Выявлена 
мутация гена KMT2Dна хромосоме 12. При генетическом тестировании у родителей была обнаружена 
здоровая мутация. 
Заключение. Таким образом, СК имел ранний риск развития эпилепсии на уровне 33%. При начале приступов, 
хороший ответ на гормональную терапию и неэффективность вигабатрина и других 

365 
Epilepsy in temtamy syndrome

S Khan1, H Alqurashi1, M AlMuhaizea1, A Siddiqui2, L Alrakaf1, E Tous1, M Altewerki1, M Abukhalid1, F Albashiri3, H 
Aldhalaan1, A Alhashem4, S AlYamani1, A Chedrawi1, F AlKuraya1

1King Faisal Specialist Hospital & Research Center, Neuroscience, Riyadh, Saudi Arabia, 2Alfaisal University, Riyadh, 
Saudi Arabia, 3King Saud University, Neuroscience, Riyadh, Saudi Arabia, 4Prince Sultan Medical Military City, 
Neurosciences, Riyadh, Saudi Arabia

Purpose: Temtamy syndrome is a Genetic disorder with a mutation C1orf57 characterized by variable phenotypic 
expressivity with visual, cardio-vascular, Brain malformations. Phenotypic variations are seen at presentation to 
Neurology services, with No seizures (Sz) while others have intractable Epilepsy on polytherapy Anti-seizure drugs 
(ASD), Developmental delay, Intellectual disability & speech delay. We aim to study and understand the Genotype 
and the variable phenotype of Epilepsy in this syndrome, to identify any predictors of risk factors or contributors to the 
Epilepsy. 
Method: This is an Institutional Review Board approved, Multicenter, Retrospective Observational Research study 
of 20 patients aged 0-14 yrs. All subjects had a + Mutation C1orf57 gene on Epilepsy Genetic panel at King Faisal 
Specialist Hospital & Research Centre in Riyadh, collaboration with other Tertiary Care centers, 2008 to 2018. 
Genotype classified into three groups: Homozygous (Founder Mutation), (Novel Mutation), (Novel Mutation)Frame 
Shift Mutation 
Results: Our Cohort showed 65% had Epilepsy, all had sz onset in infancy. 70% had homozygous (Founder 
Mutation), 23 % (Novel Mutation), 7. 6 % (Novel Mutation) Frame Shift Mutation. 
Febrile sz (3/9, 33%) were seen exclusively in the Founder mutation group, with intractable Epilepsy + VNS installed 
(n=1). 
Semiology:Generalized Tonic clonic (100%),Generalized Tonic (50%) Myoclonic 40% and Focal sz 10%. 
Seizure Control:Well controlled sz 53% on Monotherapy. 
Intractable Epilepsy: 47% on Polytherapy.EEG: Abnormal EEG in 50%. No Specific EEG pattern was seen in this 
syndrome, 50 % of the studies (5/10 EEG’s) recorded: Generalized Spike & wave, slow Background & Multifocal 
spikes. MRI abnormalities:69%with corpus callosum malformation. 
Conclusion: Temtamy syndrome shows a spectrum of Epilepsy, 47% having intractable Epilepsy. The Possible Risk 
factors &/or Predictors of Intractable Epilepsy in our cohort were found to be the presence of a C.1A>G, P. Met1 
Homozygous (Founder mutation) with Febrile sz &/or Abnormal MRI brain (85%). 
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Phase 2, placebo-controlled clinical study of oral ganaxolone in PCDH19-clustering 
epilepsy

J Sullivan1, B Gunning2, M Zafar3, R Guerrini4, M Zolnowska5, J Gecz6, D Samanta7

1Benioff Children‘s Hospital, University of California San Francisco Weill Institute for Neurosciences, San Francisco, 
United States, 2Stichting Epilepsie Instellingen Nederland, Zwolle, Netherlands, 3Duke University School of Medicine, 
Durham, United States, 4Meyer Children Hospital, Florence, Italy, 5Medical Center Pleiades, Krakow, Poland, 
6University of Adelaide, Adelaide, Australia, 7University of Arkansas for Medical Sciences, Little Rock, United States

Purpose: This Phase 2 study (Violet Study) assessed the efficacy and safety of ganaxolone in PCDH19-clustering 
epilepsy. 
Methods: This was a randomized, double-blind, placebo-controlled trial conducted at 20 sites in 7 countries. 
Eligible patients were female (1-17 years of age) with a pathogenicPCDH19 variant and uncontrolled (≥12) seizures 
(countable focal or generalized seizures with a clear motor component) during a 12-week period prior to screening. 
Patients prospectively tracked seizure frequency during a 12-week baseline prior to randomization (1:1) to ganaxolone 
or placebo, which was added to standard of care for the 17-week treatment period. Ganaxolone was taken TID at 
a maintenance dose of up to 63 mg/kg/day or 1800 mg/day maximum. The primary endpoint was the percentage 
change in seizure frequency from baseline during the treatment period. Additional secondary endpoints included ≥50% 
responder rate and clinical global impression of improvement (CGI-I). 
Results: Twenty-one patients were randomized (median age of 7.0 years). Patients in the GNX (n=10) and placebo 
(n=11) groups experienced a median 28-day baseline seizure frequency of 14.5 and 17.7, respectively. Following 
the treatment period, patients on ganaxolone had a median 61.5% reduction in PCDH19-associated seizures versus 
24.0% on placebo (p=0.17). Patients achieving ≥50% seizure frequency reduction were 50% in the ganaxolone group 
versus 36% for placebo. Clinicians rated 78% (n=9) of ganaxolone-treated patients as “minimally improved” or “better” 
versus 36% placebo patients. Treatment emergent adverse events (TEAEs) occurred in 70% of ganaxolone and 100% 
of placebo patients with somnolence being the most common (40% GNX; 27% placebo). One patient on ganaxolone 
discontinued due to a serious TEAE (psychogenic nonepileptic seizure), which was adjudicated as treatment-related. 
Conclusions: Despite the limited sample size, ganaxolone-treated patients experienced directional improvements 
in seizure frequency compared to those on placebo. Ganaxolone was generally well-tolerated with no new safety 
findings. 
Sponsor: Marinus Pharmaceuticals 

381 
Epilepsy in children with neurocutaneous disorders – a tertiary center experience

R Kravljanac1, B Vucetic Tadic1, J Bedjik1, I Cerovic2, S Ostojic1, G Kovacevic1, D Kravljanac3

1University of Belgrade, Faculty of Medicine, Institute for Mother and Child Healthcare of Serbia, Neurology 
Department, Belgrade, Serbia, 2University of Belgrade, Faculty of Medicine, Institute for Mother and Child Healthcare 
of Serbia, Cardiology Department, Belgrade, Serbia, 3University of Belgrade, Faculty of Medicine, Institute for Mother 
and Child Healthcare of Serbia, Plastic Surgery Department, Belgrade, Serbia

Purpose: To evaluate the prevalence, features and outcome of epilepsy in children with neurocutaneous disorders 
(ND). 
Methods: The study included children treated in period from 2017 to 2022. with neurofibromatosis (NF), tuberous 
sclerosis complex (TSC), Syndrome Ito (SI), Sturge-Weber (SWS),Cutis marmorata telangiectatica congenita (CMTC). 
Epilepsy was diagnosed according to 2014 ILAE definition. Diagnostic criteria for TSC (2012) and NF (Revised 2019) 
were used. The outcome of epilepsy was assessed at the end of follow up as good seizure control (seizure free/
sporadic) or resistant epilepsy. 
Results: Retrospective study includes 163 patients with ND. Prevalence of epilepsy was in patients with NF 12/109 
(11.0%), in TSC 44/44 (100%) in SWS 5/6 (83.3%), in SI 3/3, in CMTC 1/1. Hemimegalencephaly (HME) was 
associated with SI in two patients and CMTC in one. Epilpsia partialis continua and refractory status epilepticus were 
frequent in patients with HME. The mean age at seizure onset (months): one in SI and CMTC, 5.1 in SWS, 23.9 in 
TSC, 52.2 in NF. After initial focal-onset seizures (25) and infantile spasms (19), children with TSC were suffering focal 
epilepsy (23), Sy West (15), Lennox Gastaut syndrome (3) and SWAS (1). The outcome of epilepsy was favorable in 
all patients with NF, 65.9% with TSC, 4/5 with SWS, 1/3 with SI, and in all operated patients (Engel Class 1A) -tuber 
resection in two TSC and functional hemispherotomy in two HME. One infant with SI and HME died due to super-
refractory status epilepticus complicated with ARDS. 
Conclusion: The prevalence of epilepsy in children depends of the type of ND and is highest in TSC and SI followed 
by SWS. TSC is associated with epileptic encephalopathies in 43.2%. HME within NDs is associated with poor 
outcome, so early surgery has to be considered. 
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Ictal asystolia in a child with ADNP syndrome: a case report

M Yohannes Hunegaw1, E Marull Paretas2, J Wacker Bou Puigdefabregas3, S Garcia-Tarodo1, P Megevand2, C Korff1

1Hôpitaux Universitaires de Genève, Pediatric Neurology, Geneva, Switzerland, 2Hôpitaux Universitaires de Genève, 
Neurology, Geneva, Switzerland, 3Hôpitaux Universitaires de Genève, Pediatric Cardiology, Geneva, Switzerland

Introduction: Helsmoortel-van der Aa syndrome (or ADNP-syndrome) is a rare neurodevelopmental disease caused 
by de novo mutations in the activity-dependent neuroprotective protein (ADNP). Typical clinical manifestations include 
developmental delay, autism spectrum disorder, hypotonia, seizures and congenital heart disease. Given the rarity of 
this syndrome, the type of seizures has not been clearly outlined. 
Method: We present a 20 months old male patient, diagnosed with ADNP-syndrome who developed life-threatening 
seizures associated with severe ictal cardiac bradycardia. 
Case: The patient was diagnosed with ADNP-syndrome after birth and developed seizures at the age of 14 
months. Seizure semiology began with abnormal breathing sounds followed by apnea, generalized hypertonia 
and facial cyanosis. Cardiorespiratory and electroencephalographic monitoring during such episodes documented 
severe desaturation during apnea and motor tonic phase that was followed by extreme bradycardia and eventually 
asystolia. The bradycardia was attributed to autonomic alterations rather than a consequence of hypoxemia. The 
aforementioned semiology and the urgent need for cardiorespiratory reanimation motivated a pacemaker implant. The 
recording of a subsequent seizure following implant showed its effective activation upon bradycardia < 60/minutes and 
seizure cessation. 
Conclusion: To our knowledge, this is the first report of seizures with extreme ictal bradycardia/asystolia in a child 
with ADNP syndrome. This form of epilepsy is associated with a risk of Sudden Unexpected Death in Epilepsy 
(SUDEP) and therefore should prompt physicians to consider a pacemaker implant early in care management. The 
association bradycardia and seizures should be actively searched for in ADNP syndrome. 

479 
Epileptic spasms in children: clinical-electroencephalographic aspects

L Feghiu1, S Hadjiu2, M Sprincean3, L Cuznet4, C Griu5, N Lupusor2, C Calcii4, N Revenco2, S Groppa1

1State University of Medicine and Pharmacy ‚Nicolae Testemitanu‘, Department of Neurology, Epileptology and 
Internal Diseases, Chisinau, Moldova, Republic of, 2State University of Medicine and Pharmacy ‚Nicolae Testemitanu‘, 
Pediatric Department, Chisinau, Moldova, Republic of, 3State University of Medicine and Pharmacy ‚Nicolae 
Testemitanu‘, Department of Molecular Biology and Human Genetics, Chisinau, Moldova, Republic of, 4PMSI Mother 
and Child Institute, Pediatric Department, Chisinau, Moldova, Republic of, 5State University of Medicine and Pharmacy 
‚Nicolae Testemitanu‘, Pediatric Departament, Chisinau, Moldova, Republic of

Introduction: Epileptic spasms (ES) are common in West (WS) syndrome, a devastating encephalopathy up to 
2 years. Although rare by definition (occurring in 1 in 3200–3400 live births), ES is a major diagnostic, social and 
treatment burden in children up to 2 years of age. 
Purpose: is to recognize the clinical-electroencephalographic manifestations in ES at early stages, to help the 
specialists involved in the early detection of the disease. 
Material and methods: Retrospective study on a group of 19 children with ES, up to 2 years of age, distributed as 
follows: 1-3 months (4 cases); 3-6 months (7); 6-12 months (5); > 1 year (3 cases), examined based on anamnesis 
and video footage. The clinical manifestations and characteristics of the electroencephalographic (EEG) pathways 
were evaluated and discussed. 
Results obtained: The diagnosis of ES was based on the presence of ES (89.5%), their repetitive nature (79%), 
and preferential on awakening (68.4%). There was an increased incidence in boys (68.4%). At onset: spasm of the 
eyelids (15.8%) or facial muscles (10.5%); neck muscle strains (21%); trunk tension (21%); limb flexion (15.8%), their 
extension (10.5%), mixed spasms (5.4%); or isolated (57.9%), symmetrical (26.3%), asymmetric (15.8%). Atypical 
ES - common in infants (79%). Mental retardation anticipated ES (84.2%), relating to their early onset (89.5%). 
EEG at onset: burst suppression path (15.8%); typical hypsarhythmia (36.8%), modified hypsarhythmia (31.6%), 
hypsarhythmia with focal epileptiform changes (10.5%), lack of epileptiform changes (5.3%). 
Conclusions: Suspicion of WS at early stages is done by the presence of any type of spasms, associated with a 
wide variety of electroencephalography and neuropsychic depression. Early recognition of ES and WS etiologies is 
imperative for the differentiated choice of antiepileptic drug and the prevention of psychomotor disability. 
Keywords: Epileptic spasms, West syndrome, electroencephalography. 
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Parent reported seizure provoking factors and strategies employed to avoid seizures in 
children with Dravet syndrome

B Bjurulf1,2, C Reilly1,2, T Hallböök1,2

1University of Gothenburg, Sahlgrenska Academy, Gothenburg, Sweden, 2Sahlgrenska University Hospital, 
Department of Pediatrics, Gothenburg, Sweden

Purpose: To describe guardian-reported seizure provoking factors and seizure preventive strategies in children with 
Dravet syndrome (DS). 
Method: In a Swedish population-based study, guardians of 42/47 known individuals with DS born between 2000 and 
2018, participated in interviews. Frequency of provoking factors and preventive strategies were compared between 
children born 2000-2009 and 2010-2018 and children with severe and less severe epilepsy using a Chi square test. 
Results: All children had experienced provoking factors and all guardians reported specific strategies to prevent 
seizures. Seizures had been provoked by a median of seven (range 2-11) out of 13 possible factors and a median of 
five (range 1-10) preventive strategies out of a possible 11 were reported. 
The most common provoking factors were fever (n=42, 100%), afebrile infections (n=39, 93%) and physical activity 
(n=35, 83%). Afebrile infections (x2(1,n=41)=6.05, p=0.014) and reduced temperature ( x2(1,n=40) =7.42, p=0.006) 
were more common provoking factors in younger children . Bright light was a more common provoking factor in 
children with severe epilepsy (x2(1, n=39)=6.109, p=.013). 
The most common factors avoided were warm weather (n=35, 83%), physical activity (n=27, 64%), and infections 
(n=25, 60%). It was more common to avoid strong emotions (x2(1, n=41)=4.4, p=.035), and reduced temperature 
(x2(1,n=40), p=.002) in younger children, and to avoid infections (x2(1,n=40)=5.105, p=.024) and crowds (x2(1, 
n=38)=3.979, p=.046) in children with severe epilepsy. 
Other prevention strategies included: personal cooling devices (n=22, 52%), seizure alarms (n=20, 48%), home pulse 
oximetry (n=13, 31%), home oxygen (n=8, 19%) and alternative medicine (n=5 ,12%). Many children (n=28, 67%) or 
their siblings (n=16/34 individuals with siblings, 47%) had stayed at home for fear of infection in school/day-care. 
Conclusion: Guardian-reported seizure provoking factors are very common in DS. Guardians employ range of 
strategies to avoid seizures, placing significant restrictions on family life. 

521 
Lennox Gastaut syndrome diagnosis: changing trends over time - a strategic shift?

N Evans1, K Das1

1Great Ormond Street Hospital, London, United Kingdom

Purpose: Current attitudes to Lennox Gastaut Syndrome (LGS) have suggested favouring less strict diagnostic 
criteria than the classical triad of intellectual impairment/delay, multiple seizure types and EEG features of slow-spike 
waves (SSW), with or without paroxysmal fast activity (PFA) in sleep (Arzimanoglou et al. Lancet Neurol. 2009; 8:82-
93.1). This audit looks at the evolving patterns of diagnosis over two time periods. 
Method: Electronic patient records were reviewed for patients diagnosed with LGS between 2014-2017 and 2018-
2021. Patient demographics, clinical features, EEGs, aetiology and medications were analysed. Results were 
compared against The ILAE diagnostic manual diagnosis (EpilepsyDiagnosis.org. LGS. 2020). 
Results: 5 LGS diagnoses were made between 2014-17, compared to 40 diagnoses between 2018-21.All patients 
in the 2014-17 group had intellectual impairment/delay, multiple seizure types, interictal SSW and PFA in sleep 
compared to 68% in the 2018-21 group. This increased to 85% when PFA in sleep was excluded from the criteria 
(2018-21). SSW were present in 100% in 2014-17 vs 90% in 2018-21. Most patients had intellectual impairment when 
diagnosed and the seizure types were similar in both groups.A male preponderance was noted. Imaging and genetic 
abnormalities were similar in both groups. The 2014-17 group had a larger proportion of patients with a history of 
infantile spasms (80%) and autism (80%) compared to the 2018-21 group (23% and 25% respectively). Cannabidiol 
use (prescribed only after 2018) has increased over time. 
Conclusion: There has been a steep increase in the number of LGS diagnoses in the last 4 years, coinciding with UK 
cannabidiol licencing in 2018. The earlier cohort fits a more classical diagnostic criteria for LGS (including both SSW 
and PFA in sleep). The 2018-21 group were diagnosed with LGS using less strict criteria, which may reflect the current 
changing attitudes to the diagnosis, possibly to facilitate access to Cannabidiol. 
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Scalp HFO rates are higher for larger lesions

D Cserpan1, A Gennari1, L Gaito1, SP Lo Biundo1, R Tuura1,2, J Sarnthein2,3, G Ramantani1,2

1University Children‘s Hospital Zurich, Zurich, Switzerland, 2University of Zurich, Zurich, Switzerland, 3University 
Hospital Zurich, Zurich, Switzerland

Objective: High frequency oscillations (HFO) in scalp EEG are a new and promising non-invasive epilepsy biomarker, 
providing added prognostic value particularly in pediatric focal lesional epilepsy. However, it is unclear if lesion 
characteristics, such as lesion type, localization, and volume impact HFO rates in scalp EEG recordings. 
Methods: We analyzed scalp EEG from 13 children and adolescents with focal lesional epilepsy associated with focal 
cortical dysplasia (FCD), glioneuronal tumors or hippocampal sclerosis. We applied a previously validated automated 
HFO detector to determine HFO rates in bipolar channels. We identified the type, localization, and volume of the 
epileptogenic lesion in the MRI. 
Results: Both HFO rates (p=0.01) and the number of channels involved in the HFO area (p=0.05) were higher for 
larger than for smaller lesions. In contrast, HFO rates were independent of lesion type (FCD vs. tumor) or lesion 
localization (temporal vs. extratemporal). 
Conclusions: Our observations support that larger lesions produce higher HFO rates that are encountered over a 
more extensive area and are thus more accessible to detection than in smaller lesions. Our study provides further 
insight into scalp HFO variability across patients that may facilitate their implementation as an EEG biomarker in 
pediatric epilepsy. 

562 
Evaluation of the delay in the recognition and treatment of infantile spasms

D Bezerra1, R Alessi1, A Ract1, V Imaizumi1
1Centro Universitario ABC, Neuroscience Department, Santo André, Brazil

Purpose: Infantile spasms are characterized by epileptic spasms with onset in early childhood, usually associated 
with an electroencephalographic pattern of hypsarrhythmia and abnormal neuropsychomotor development. Infantile 
spasms are considered a neurological emergency, so early diagnosis is essential, as even a brief delay - as little as 
1 week - has been associated with poor long-term neurodevelopmental outcomes. This descriptive study shows the 
experience of diagnosis and treatment of infantile spasms in an academic infantile neurological service in Brazil. 
Methods: We reviewed medical records of 28 children with a diagnosis of infantile spasms or West syndrome seen 
at a pediatric epilepsy outpatient clinic attended between December 2019 and May 2021. Data regarding medical and 
sociodemographic factors were collected and described as median and ranges. 
Results: The age of children at the onset of spasms varied from less than one month to 10 months (median: 6 
months). The time from the onset of spasms to the consultation with a neurologist ranged from 1 to 720 days (median: 
45 days), and the median time to the start of treatment was 90 days. The electroencephalogram was performed in 24 
children in a median time of 6.2 months after the onset of spasms (range: 3 to 780 days) and all had abnormal results, 
in which most of them (n=15, 75%) presented hypsarrhythmia. The neurologist’s clinical evaluation showed a high 
prevalence (96.4%) of delay in neuropsychomotor development. Only one child was evaluated with regression. The 
undefined etiology was observed in most cases (n=13, 46.4%), followed by genetic alteration (n=7, 25.0%); structural 
alteration (n=7, 25.0%) and congenital infections (n=1, 3.6%). 
Conclusion: Our clinical experience suggests a substantial delay in neurologist evaluation and diagnosis of infantile 
spasms cases, indicating poor knowledge of infantile spasms in primary care settings and contributing to poor long-
term neurodevelopmental outcomes. 
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Predictors of outcome among 31 children with infantile spasms syndrome

A Kvernadze1,2, N Tatishvili1,2, G Lomidze3, T Kipiani2, N Tarkhnishvili2, S Tatishvili1, A Kotetishvili2
1David Tvildiani Medical University, Tbilisi, Georgia, 2M. Iashvili Children’s Central Hospital, Neuroscience, Tbilisi, 
Georgia, 3Institute of Neurology and Neuropsychology, Tbilisi, Georgia

Purpose: Infantile Spasms Syndrome is a severe epileptic encephalopathy. A high number of patients with this 
seizure type have a neurodevelopmental delay. 
The main objective of our study was to find out predictors that measure the neurodevelopmental outcome of patients 
with infantile spasms. 
Method: We prospectively evaluated 31 patients with infantile spasms from 2014 to 2017 at three hospitals in Tbilisi, 
Georgia. Various demographic data were evaluated at the first visit; video-EEG, brain MRI and neurodevelopmental 
evaluation using ASQ-3™ and Bayley®-III tests were performed upon admission. M-CHAT was performed at the last 
follow-up in 25 patients. Children were followed for one and two years after the first assessment. 
Results: Mean ASQ communication, problem solving and personal-social scores for M_CHAT-N subgroup were 
significantly higher compared to the risk subgroup. The mean score on the ASQ communication domain was low 
among structural cases. 
Bayley’s mean score for the cognitive domain was significantly higher in children with a favorable neurodevelopmental 
outcome (74.2) compared to those with developmental delay (58.0) (Mann-Whitney U – 36.5 p=0.007) after two years 
of follow-up. The same association is observed in the language domain, where we found significantly higher scores 
among children with normal neurodevelopment (71.5) compared to those with unfavorable outcomes (56.7) Mann-
Whitney U – 42.5 p=0.019). 
Eleven (92%) out of twelve patients with abnormal neurological examination had a neurodevelopmental delay, while 
only ten (56%) out of eighteen patients had a delay with normal neurological status at first follow-up (Fisher‘s Exact 
Test - 4.5; df 1; p=0.049). 
Conclusion: Our study reveals that abnormal neurological examination, low ASQ and Bayley scores, and structural 
abnormalities on MRI are predictors of poor development. By using low-cost tests the clinicians should inform parents 
about prognosis and risk for autism, and start intervention as early as possible to improve development. 

577 
Does electrographic overlap between CAE and BECTs indicates unfavorable cognitive 
prognosis?

B Jocic-Jakubi1, A Al Futaisi2, D Jocic3

1Sultan Qaboos University Hospital, Clinical Center Nis, Pediatric Department, Serbia, Child Health Department, 
Pediatric Neurology, Muscat, Oman, 2Sultan Qaboos University Hospital, Child Health Department, Pediatric 
Neurology, Muscat, Oman, 3Clinical Center Nis, Serbia, Pediatric Department, Nis, Serbia

Purpose: The coexistence of generalized epileptifom discharges 3Hz/sec s-w complexes which are hallmark of 
absence epilepsy (CAE), and epilepsy with centrotemporal spikes (BECTs) in the same or in different EEGs appears 
to be very rare. 
The aim of the study was to analyze electrographic features of patents with absence epilepsy who had contemporary 
or subsequent EEG features of BECTs. 
Method: During the 5-year analysis period (2014-2018), 277 children with BECTs and 93 cases with CAE, have been 
diagnosed and treated at Pediatric Neurology Department, SQUH, Muscat, Oman. In nine of them overlapping of EEG 
findings seen in these two childhood epilepsy syndrome were revealed and our further research was focused on that 
group. 
Results: The clinical onset of all our patients aged 5-14 years was characterized by absence seizures, either typical 
(7 children) or atypical ( 2 children) and in five of them staring was associated with lip smacking. Six out of nine 
patients presented concomitant electrographic features of both syndromes, whereas 3 patients experienced the EEG 
pattern of two syndromes at different times, in 2 cases 1 year after, and in one 2 years after absence onset. In all nine 
patient initial treatment was Valproate , with good seizure control in 6 patient, while in three of them Lamotrigine or 
Benzodiazepines were added. 
In spite of good seizure control 6 patients have poor school performance and in 5 of them comorbidity such as ADHD 
and learning disability has been found. 
Conclusions: Although Childhood absence epilepsy and BECTs have different pathophysiology it is seems that 
the two phenotypes may connotate neurobiological continuum. A genetic link between idiopathic focal and primarily 
generalized epilepsies should be consider. In our study group that coexistence of CAE and BECTs can have 
unfavorable long term prognosis in terms of learning process and school performance. 
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Video telemetric epilepsy follow-up augmented by electronic documentation during the 
corona pandemic

R Boor1

1Kinderzentrum Pelzerhaken, Neustadt in Holstein, Germany

Introduction: At the Pelzerhaken Children‘s center, electronic documentation of seizures and treatment (EpiVista®) is 
used for almost all patients with active epilepsy by the families. 
Methods: During the first Corona associated lockdown, we addditionally used video telemetric consultations 
(ClickDoc®) for follow-up. The families have responded well to this form of patient care, which is still used. 
Results: We currently perform about 50 video-telemetric follow-up patient contacts augmented by electronic 
documentation per months. This saves us about 50% of time compared to conventional outpatient clinics, and enables 
intensified treatment according to patient needs. This technique does not save time in new patients. 
Conclusions: Electronically augmented video telemetric care enables intensified and individualized treatment in 
the home environment of patients. This technique may be helpful in patients with orphan diseases, monogenic 
epilepsies or drug-resistant epilepsies, who may need intensified and specialized treatment, but may live far away 
from a specialized centre. Treatment hypotheses might be created and tested during the waiting period for presurgical 
monitoring. Video telemetric intensified treatment may lead to better adherence. 
Literature: Wiegand G et al.: Everolimus in tuberous sclerosis patients with intractable epilepsy: A treatment option. J 
Paediatr Neurol 2013; 17: 631-638 
Doege C. et al.: Myoclonic astatic epilepsy (Doose syndrome) – a lamotrigine responsive epilepsy? Eur J Paediatr 
Neurol 2013; 17: 29-35 

614 
Unrecognized adverse effects of environmental EMR (electromagnetic radiation) on pre/
postnatal neurodevelopment, genetic/reproductive health, and propensity toward early-
onset seizures/epilepsy

R Turner1,2,3

1Medical University of South Carolina (MUSC) Children‘s Hospital, Dept of Pediatrics, Division of Pediatric Neurology, 
Charleston, United States, 2University of South Carolina School of Medicine & Prisma Children‘s Hospital, Dept of 
Pediatrics & Neurology; Division of Pediatric Neurology, Columbia, United States, 3Network Neurology Health LLC, 
Clinical Neurophysiology, Neuromodulation, & Epilepsy, Charleston, United States

Purpose: To review the extensive 70+ year scientific literature assessing the relationship between EMR and epilepsy: 
increasing EMR exposure of the developing brain may result in increased risk of seizures/epilepsy and related 
comorbidities, neurodevelopmental disorders, and genetic abnormalities. 
Method: Literature review from 1950-2022 using search criteria of EMF, seizure(s), epilepsy, radio-frequency radiation 
(RFR), EEG, genetic, reproductive, and electromagnetic frequency/radiation. 
Results: Exponentially increasing EMR exposure of humans worldwide is essentially unrecognized despite its 
pervasive, albeit invisible, presence throughout the world. The relationship of seizures/epileptogenesis with EMR 
exposure from increasingly pervasive wireless networks, cell phones/towers, etc. is demonstrated in numerous 
publications, also demonstrating adverse effects on genetic/reproductive health. Some neurobiological mechanisms 
are known, and animal studies are published. 
The developing nervous system is more susceptible to EMR, and, given that the nervous system functions 
electromagnetically, neurodevelopmental anomalies and seizures/epilepsy are increasingly associated with such 
exposures both pre- and postnatally, and throughout the lifespan. Publications also document apparent lack of 
adverse effects from EMR and warrant further investigation. However, scientists and clinicians should follow the 
precautionary principle (taking preventative action in the face of uncertain and/or conflicting scientific evidence) given 
the substantial literature involving human/animal studies and worldwide deployment of wireless technology. Evidence 
exists that worldwide, pervasive, increasing EMR exposure may result in progressive manifestation of seizures/
epilepsy and other disorders of the developing nervous system. 
Conclusion: A comprehensive review of adverse effects of EMR confirms that resultant CNS dysfunction may lead 
to early-onset seizures/epilepsy and associated comorbidities of the developing nervous system, as well as other 
disorders of pre- and postnatal brain development and genetic/reproductive health.Educational endeavors are needed 
to raise awareness of the potential harms of daily and cumulative EMR exposure. Simple lifestyle changes are 
encouraged to diminish daily and cumulative lifetime EMR exposure to the developing child and maturing human. 
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Ketogenic diet for epilepsy treatment – efficacy and possible predictors. Experience in 
Children’s Clinical University Hospital, Riga, Latvia

D Apela1,2, S Grinvalde1,2, J Strautmanis2,1

1Riga Stradins University, Riga, Latvia, 2Children‘s Clinical University Hospital, Riga, Latvia

Purpose: The aim of this observational study was to assess the efficacy of ketogenic diet for epilepsy treatment in 
Children’s Clinical University Hospital, Riga, Latvia. 
Method: The data about paediatric epilepsy patients, that had started ketogenic diet prior to 1st September, 2021, 
were collected retrospectively from medical records and patient diaries. There were 58 patients, including 30 boys. 
Median age was 3.14 (IQR 1.94; 7.66) years The seizure outcome was assessed after 6 and 12 months. The patients 
with at least 50% seizure reduction were called responders, but patients with at least 90% seizure reduction – best 
responders. Statistical analysis was performed using R (version 4.1.2) and RStudio software. The correlations were 
estimated with Spearman test. 
Results: The diet is still continued by 16 patients, the median duration of the diet for them is 27.3 (18.9; 41.4) months. 
The median diet duration for the rest patients has been 5.7 (3.0; 13.7) months. 
The diet was used for at least 6 months in 36 patients. There were 20/58 (34%) responders, including 8/58 (14%) best 
responders. 
The diet was used for at least 12 months in 26 patients. At this timepoint, 10/58 (17%) were responders, including 6/58 
(10%) best responders. 
There was a slightly significant correlation between average first month ketone levels and the seizure reduction after 
6-month period (rho = 0.52, p-value = 0.049, data available for 15 patients). Age and sex did not correlate significantly 
with seizure outcome. 
Conclusion: There has been quite good proportion of patients with at least 90% seizure reduction. Nevertheless, the 
number of patients with at least 50% seizure reduction is not so satisfying. It must be noted that the results might be 
affected by missing data. The average ketone level during the first month might help predicting the diet efficacy during 
the 6th month. 

640 
The landscape of childhood epilepsies: a multi-ethnic population-based study

R Benini1, H Kayyali1, N Asir1, A Yasin1, A Zain1, F Hadid1, K Zamel2, S Elestwani1
1Sidra Medicine, Pediatric Neurology, Doha, Qatar, 2Weil-Cornell Medical College Qatar, Doha, Qatar

Purpose: This study aims to highlight the clinical and epidemiological features of pediatric epilepsy in a cohort of 
patients from a wide variety of ethnic backgrounds. 
Methods: This retrospective cross-sectional analysis reviewed the charts of all pediatric epilepsy patients who were 
followed between November 2016 and October 2019 at the only tertiary pediatric hospital in Qatar. 
Results: The study included 1422 patients of multiple ethnic backgrounds from 55 different countries of origin. 55% 
were males. The age of onset was in the neonatal period in 9% of patients. In the non-neonatal cohort, the average 
age of onset was 4yrs 9mos (± 1.4mos). Focal epilepsy was the predominant epilepsy type seen in 45% of patients, 
versus generalized epilepsy in 37%. Etiology was unknown in (57%) whereas structural and genetics causes 
represented 23% and 11% of cases, respectively. Children with genetic and structural epilepsies had an earlier onset 
of their epilepsy in infancy compared to those with unknown etiologies (³2 years of age). At the last clinic visit, only 
36% of patients were seizure-free. Medically refractory epilepsy was found in 37% of patients, with the most common 
etiologies being unknown (36%) and structural (37%) in this subgroup. Co-morbidities were present in most patients 
(62%), with global developmental delay (47%) and learning/school difficulties (22%) being the most prevalent. Factors 
associated with an increased risk of co-morbidities and/or medically intractable seizures were early age of onset (<2 
years of age); presence of antenatal risk factors; history of previous central nervous system infection; history of status 
epilepticus and a family history of consanguinity and epilepsy. 
Conclusion: This multi-ethnic population-based study confirms the findings of epidemiologic studies done elsewhere. 
In addition, it highlights risk factors for developing co-morbidities and medically-intractable seizures in children with 
epilepsy. 
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649 
Expanding the phenotypic and neuroimaging spectrum of PLPBP-related pyridoxine-
dependent epilepsy

H Alsini1, A Al-Otaibi2, K Hundallah1, B Tabarki1, M Alfadhel3
1PSMMC, Division of Pediatric Neurology, Department of Pediatrics, Riyadh, Saudi Arabia, 2King Fahad Medical City, 
National Neuroscience Institute, Riyadh, Saudi Arabia, 3KSAU-HS/ KASCH, Medical Genomics Research Department, 
Riyadh, Saudi Arabia

Background: A relatively new subgroup of pyridoxal phosphate binding protein (PLPBP) has recently been identified 
as a cause of pyridoxine-dependent epilepsy. 
Purpose: To further delineate the phenotype of PLPBP variants. 
Method: Retrospective review. We present clinical, molecular, and radiographic data from 8 unrelated cases with 
PLPBP variants and compare their presentation to previously reported cases. 
Results: Perinatal history was remarkable for: fetal distress in 2 patients, and microcephaly in 3 patients. All 
affected infants had seizures between day 1 and day 3 of life. Myoclonic seizures were the most frequent seizure 
symptomatology (4/8). Burst suppression (3/8) and multifocal spike discharges (3/8) were the commonest interictal 
EEG findings.The most frequently reported biochemical abnormalities in patients with PLPBP mutation which were 
evident in our study: metabolic acidosis with hyperlactatemia(3/8), anemia (3/8), and hyperglycinemia (1/8). MRI 
brain revealed global brain atrophy in all subjects (8/8), periventricular germinolytic cysts in (3/8), and other brain 
malformations (lissencephaly in 1 patient, and focal cortical dysplasia in 1 patient). Pyridoxine therapy resulted in an 
immediate reduction in seizure frequency and severity in all patients; none experienced respiratory depression. All 
patients were left with acquired microcephaly, variable degree of developmental delay (severe in 6/8, mild to moderate 
in 2/8), and 7 patients required additional anti-seizure medications. 
Conclusion: This study expands the clinical, laboratory, and neuroimaging spectrum of PLPBP-related disease. 

656 
Severe epileptic encephalopathy in patients with Down syndrome caused by double genetic 
pathology

N Bizjak1, T Hostnik1, Z Rener Primec1, M Perkovič Benedik2

1University Children‘s Hospital Ljubljana, Department for Child, Adolescent and Developmental Neurology, Ljubljana, 
Slovenia, 2University Children‘s Hospital Ljubljana, Department for Child, Adolescent and Developmental Neurology, 
Ljubjana, Slovenia

Purpose: The incidence of epilepsy in patients with Down syndrome (DS) is higher than in the general population, 
while severity of the disability may vary between individuals (Verrotti A et al. J Pediatr 2013; 163:1754-1758). Wep 
resent three patients with DS and epileptic encephalopathy, in which further diagnostic evaluation including genetic 
analysis revealed a concomitant genetic disease. 
Method: Case series. 
Results: The first patient is a 15-year old girl with DS who presented with epileptic spasms, myoclonic and focal 
seizures at the age of 5 years. In the following years, her condition deteriorated as she developed severe epileptic 
encephalopathy, psychiatric symptoms, and severe developmental delay. Due to severity of her clinical picture, we 
performed additional genetic analysis which revealed a mutation in GLDC gene related to nonketotic hyperglycinemia. 
The second patient is a 14-year old boy with DS who presented with infantile spasms and severe developmental 
delay during infancy. Cardiological evaluation revealed hearth rhabdomyoma, and additional genetic analysis 
confirmed a mutation in TSC2 gene related to tuberous sclerosis complex. The third patient is a 11-year old boy 
with DS who started with infantile spasms at the age of 6 months, followed by severe developmental delay and later 
autism. Infantile spasms were refractory to treatment with VGB, ACTH and other antiepileptic drugs. Additional genetic 
analysis revealed a mutation in geneKANSL1, which most likely contributed to the severity of phenotype. 
Conclusions: All three patients with DS in our cohort had epileptic encephalopathy, which was pharmacoresistant in 
two patients, and severe developmental delay. The severity of clinical phenotype warranted further genetic analysis 
which revealed a concomitant genetic disease. Two patients benefited from novel genetic insight, as we modified the 
treatment which resulted in an improvement of the clinical picture. We recommend further genetic evaluation in difficult 
to treat patients with DS. 
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695 
Prognostic factors and seizure outcome in posterior reversible encephalopathy syndrome 
(PRES) in children with malignancies

P Danhofer1, M Habalová1, D Černá2, D Zapletalová2, O Horák1, J Domanský2, T Pavlík3, J Štěrba2, H Ošlejšková1

1Masaryk University, Dpt. of Pediatric Neurology, Brno, Czech Republic, 2Masaryk University, Dpt. of Pediatric 
Oncology, Brno, Czech Republic, 3Masaryk University, Institute of Biostatistics and Analysis, Brno, Czech Republic

Purpose: The aim of this study was to evaluate seizure outcome in children with hematological malignancies and 
PRES and to identify prognostic factors that could help manage the syndrome. 
Methods: We retrospectively reviewed the report data of 21 patients diagnosed with hematological malignancy or 
aplastic anemia and PRES between 2008 and 2018. Basic demographic data, oncology treatment, presymptomatic 
hypertension before PRES manifestation, neurological status, seizure type, and EEG and MRI findings at PRES onset 
and at the one-year follow-up visit were studied. Patients who developed remote symptomatic seizures or epilepsy 
were identified. 
Results: We included 21 children (11 females and 10 males) in the study. Sixteen patients (76.2%) were diagnosed 
with ALL and the rest individually with AML, CML, T-lymphoma, Burkitt lymphoma, and severe aplastic anemia. 
Presymptomatic hypertension (PSH) was evaluated in 19 patients and was present in 18 (94.7%). The duration was 
9 h and more in 16 patients (88.8%); the severity was grade II in 12 patients (66.7%). Seizures as the initial symptom 
of PRES were present in 17 patients (80.9%). Four patients (19.0%) were assessed with remote symptomatic 
seizures. Two of them (9.5%) had ongoing seizures at the one-year follow-up visit and were diagnosed with epilepsy. 
The presence of gliosis on follow-up MRI indicated worse outcome with development of epilepsy (without statistical 
significance). 
Conclusions: PRES syndrome has an overall good prognosis and the evolution to epilepsy is rare. The severity and 
duration of PSH or seizure severity and EEG findings at PRES onsetwere not associated with worse neurological 
outcomes in this study. 

699 
ARX- related infantile spasms and severe complex movement disorder

U Guliyeva1

1MediClub Hospital, Neurology and Neurophysiology, Baku, Azerbaijan

Epilepsy caused by ARX mutation is one of the rare epileptic syndromes associated with movement disorders.X-linked 
severe dyskinesias like generalized dystonia, choreoathetosis together with infantile spasm and mental retardation 
in males have been described in literature. However, detailed clinical reports of patients with infantile spasms and 
dyskinesias carryingARXmutations are limited. 
Here, we present a clinical features of 4year-old boy with infantile spasms, mental retardation and severe dystonia 
and choreoathetosis caused by a hemizygous mutation of the ARX gene, as confirmed by exome sequencing. 
The patient we describe is the second child of healthy non-consanguineous parents. He was first brought to medical 
attention at 5 months of age because of the onset of clusters of flexor spasms when falling asleep or awake. An 
electroencephalogram (EEG) was performed which showed modified hypsarrhythmia (fig1). The choreoathetosis was 
noticed at 6 months, soon after the first spasms. At that time, the neurological examination showed global psycho-
motor delay with poor interaction, absent social smile. The severe, debilitating, long-lasting mix of choreoathetosis and 
dystonia appeared periodically once per 9-12 months lasting about 15-25 days, intermitting with a cluster of spasms. 
We observed several types of movement disorder in our patient consisted of continuous choreoathetosis of four limbs, 
tongue protrusion, generalized dystonia, oculogyric crisis and status distonicus lasting few day. He could not achieve 
head control and sitting. 
The WES revealed a hemizygous inframe-insertion variant c.321_341dup, p.(Ala109_Ala115dup) in the ARX gene 
(NM_139058.3). 
In conclusion, our study describes a phenotype in a male associated with a loss of function variant in ARX. This case 
suggests ARX as a potential cause of the disease in male patients with severe phenotypes-infantile spasms, severe 
movement disorders and developmental delay. 
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703 
Treatment-response and long-term prognosis in patients with electrical status epilepticus 
in sleep

H Weisman1, M Tzadok2, G Heimer2, E Zohar-Dayan2, O Bar-Yosef2, B Ben-Zeev2

1Edmond and Lily SAFRA Children‘s Hospital, Pediatric, Ramat Gan, Israel, 2Edmond and Lily SAFRA Children‘s 
Hospital, Pediatric Neurology Institute, Ramat Gan, Israel

Purpose: ESES is defined as continuous epileptiform activity persisting during 50-85% of the NREM-sleep and 
associated with developmental arrest, slowing or regression and cognitive and behavioral decline. The goal of 
treatment is to normalize or reduce sleep related EEG epileptiform activity significantly, a change that should lead to 
improved functional outcome. 
We describe the etiology, clinical characteristics, treatment-response and long-term outcomes in patients with ESES. 
Methods: We reviewed the medical records of children with ESES at the tertiary pediatric epilepsy clinic in Edmond 
and Lily SAFRA children‘s hospital between the years 2005-2019. The collected information includes demographic 
and clinical data, therapeutic regime (AED‘s alone or combined with steroids) and outcomes. 
Results: The average time of follow-up was 82.25 months. Of the 101 children concluded in the study, 89 (88.1%) of 
the children had resolution of ESES under treatment. Seventy children (69.3%) were treated with steroids. Almost all 
of them were treated with combination of IV and oral steroids. Among them, 42 (60%) responded to treatment. Twenty-
five of the children that responded to steroids had relapse of ESES. They were further treated with repeat course of 
steroids or with AED‘s, and in last follow-up only 7 (10%) had ESES. 
The majority (71.3%) of the children had functional improvement at last follow up compared to baseline. Nonetheless, 
63.4% attend special education programs or have learning disability. Children who had resolution under steroids 
treatment had less functional improvement at last follow up (p-value<0.03). 
Conclusions: We show high resolution rate for ESES and good functional outcome in long term follow up in a broad 
patient population. Approximately half of the children responded to steroid courses. Children who were treated with 
steroids often have more refractory ESES and different underlying pathology than the ones responded to AED‘s which 
may partially explain their inferior functional outcome. 

717 
Clinical characteristics of paediatric patients with low-grade gliomas and epilepsy

N Šuštar1, T Hostnik1, M Perkovič Benedik1, N Bizjak1, J Oražem Mrak1, D Osredkar1, Z Rener Primec1

1University Children‘s Hospital, University Medical Centre, Ljubljana, Department of Child, Adolescent and 
Developmental Neurology, Ljubljana, Slovenia

Purpose: Low-grade gliomas (LGG) are the most common epilepsy associated paediatric brain tumors. The aim of 
this study was to evaluate the clinical characteristics of a cohort of paediatric patients who were diagnosed with LGG 
with focus in epilepsy. 
Method: For purpose of this retrospective study, medical records of paediatric patients with LGG in the years 2011-
2020 were evaluated. Data on patient age at diagnosis, gender, tumor histology and location, seizure type and therapy 
were collected from those who had seizures. 
Results: 18/82 (22%) LGG patients had seizures, with a mean age 9.8 ± 6 years (range 0-18 years) at the time 
of diagnosis. In patients with seizures, 66% were male. Ten LGG were of glial-neuronal origin (6 ganglioglioma, 4 
dysembryoplastic neuroepithelial tumors) and 8 of astrocytic or oligodendroglial origin (4 presented subependymal 
giant cell astrocytoma (SEGA) in tuberous sclerosis patients). All tumors were located in the supratentorial area: 9 in 
the temporal lobe, 4 in the frontal lobe, 1 in the suprasellar region and SEGA around Foramen Monroe. Focal seizures 
and focal onset seizures with impaired awareness were most frequent seizure types. Levetiracetam, oxcarbazepine, 
carbamazepine, valproate and lamotrigine were the most common antiepileptic drugs. 14 patients, except SEGA, had 
surgery: 9 epilepsy surgery and 5 tumor surgery, with residua left in 4 patients due to risky tumor location. One patient 
with diffuse astrocytoma needed additional chemotherapy. Thirteen out of 14 (93%) operated patients were seizure 
free at average follow-up 6,2 ± 2,9 years (till the end of 2021). 
Conclusion: One fifth of patients with LGG in our cohort developed epilepsy. All LGG were located in the 
supratentorial region and focal seizures with or without impaired awareness were the most common seizure types. 
Surgical treatment resulted in seizure freedom in most patients. 
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778 
Analysis of SNP and CNV polymorphisms and variants in genes related to metabolism and 
effects of cannabinoids in refractory epilepsy in children - a pilot study

J Paprocka1, A Jezela-Stanek2, A Tokarska1, A Sobczyńska-Tomaszewska3, E Emich-Widera1

1Medical University of Silesia, Pediatric Neurology Department, Katowice, Poland, 2National Institute of Tuberculosis 
and Lung Diseases, Department of Genetics and Clinical Immunology, Warsaw, Poland, 3Megden, Warsaw, Poland

Introduction: Integrating molecular diagnostics into clinical and research procedures has proven that genetic factors 
contribute to individual variability in response to antiepileptic drugs. This applies to both seizure control and adverse 
effects associated with antiepileptic therapy.This variability results from different mechanisms of pharmacokinetics and 
pharmacodynamics (for example, polymorphisms in genes encoding enzymes that metabolise drugs or are potential 
effectors of brain AEDs, such as receptors or ion channels), variants in ‚epilepsy-inducing genes‘ or modifications in 
the expression of epilepsy“ or alterations in the expression of enzymes and other molecules involved in pathogenesis 
pharmacoresistance or adverse drug reactions. 
Methodology and study group: Genetic analysis by next-generation sequencing (NGS) was performed in a group 
of 28 children diagnosed with drug-resistant epilepsy (West syndrome, Lennox-Gastaut syndrome). In its scope, 
exome sequencing (ES) analysis was performed in terms of copy number variation (CNV) and single nucleotide 
polymorphisms (single nucleotide polymorphism, SNP). 
On this basis, the probable cause of the disease was determined in 11 subjects (pathogenic or probably pathogenic 
variants were identified in genes: ABAT, CACNA1H, CHD,DEPDC5SIK1, KCNQ2, PIGN, SCN1A (2 patients), SCN2A, 
SIK1, SPTAN1 and SZT2. 
The analysis also included 61 polymorphisms in 18 genes, which are known to be involved in the metabolism of 
antiepileptic drugs and cannabinoids. 
Results: The study group showed a significantly different allele frequency (AF) from the population for polymorphisms 
in genes: CNR1, CYP1A, CYP2C9, CYP3A4, CYP3A5, GABRA1, HNF4A, OPRM1, SCN1A, UGT1A6. 
Conclusions: The broad cannabinoid metabolic pathway in the human body, as well as individual genetic variability 
in the population, may cause variable responses and lead to different effects of cannabinoids. This study will 
characterise a group of paediatric patients with drug-resistant epilepsy in terms of the presence of genetic variants 
that may determine the response to cannabinoids. 

781 
Levetiracetam vs. phenobarbital for neonatal seizures: evaluation of a paradigm shift

L Bättig1, C Dünner1, D Cserpan1, A Rüegger1, C Hagmann2,3,4, B Schmitt1, F Pisani5, G Ramantani1,3,4

1University Children‘s Hospital Zurich, Department of Neuropediatrics, Zurich, Switzerland, 2University Children’s 
Hospital Zurich, Department of Neonatology and Pediatric Intensive Care, Zurich, Switzerland, 3University Children‘s 
Hospital Zurich, Children‘s Research Center, Zurich, Switzerland, 4University of Zurich, Zurich, Switzerland, 5University 
of Parma, Medicine and Surgery Department, Parma, Italy

Purpose: Although phenobarbital (PB) is commonly used as a first-line anti-seizure drug (ASD) for neonatal seizures, 
in 2015 we chose to replace it with levetiracetam (LEV), a third-generation ASD. In this study, we compared the safety 
and efficacy of LEV and PB as first-line ASDs, considering the years before and after modifying our treatment protocol 
for neonatal seizures. 
Method: We performed a retrospective study of 108 consecutive neonates with EEG-confirmed seizures treated with 
first-line LEV or PB in 2012-2020. 
Results: First-line ASD was LEV in 33 (31%) and PB in 75 (69%) neonates. The etiology included hypoxic-ischemic 
encephalopathy (HIE) in 31% of cases, intracranial hemorrhage in 15%, ischemic stroke in 9%, and neonatal-onset 
genetic epilepsy in 19%. Forty-two of 108 (39%) neonates achieved seizure freedom following first-line therapy. 
Treatment response did not vary by first-line ASD in the full cohort (LEV, 15/33 = 45%; PB, 27/75 = 36%; p = 0.28) or 
in the HIE subgroup (LEV, 5/10 = 50%; PB, 9/23 = 39%; p = 0.52). Treatment response was lowest for neonates with 
a higher seizure burden, particularly for neonates with status epilepticus than those with rare seizures (p<0.001) but 
did not differ by sex, gestational age, etiology, or EEG background. Adverse events were noted in 22 neonates treated 
with PB and only in one treated with LEV (p<0.001). 
Conclusion: PB was associated with more adverse events than LEV, and the two ASDs were equally but incompletely 
effective in treating neonatal seizures, thus confirming LEV as a safe and effective alternative to PB as a first-line 
therapy in these neonates. 
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803 
Seizure evolution and outcome in pediatric autoimmune encephalitis

H Woo1,2, Y Shim3, J-H Chae1,4, KJ Kim1,4, BC Lim1,4

1Seoul National University Children‘s Hospital, Department of Pediatrics, Seoul, Korea, Republic of, 2Chungbuk 
National University Hospital, Department of Pediatrics, Cheongju, Korea, Republic of, 3Korea University Ansan 
Hospital, Department of Pediatrics, Ansan, Korea, Republic of, 4Seoul National University College of Medicine, 
Department of Pediatrics, Seoul, Korea, Republic of

Purpose: Our study aimed to characterize seizure incidence, evolution, and outcome of pediatric autoimmune 
encephalitis (AE) focusing on subgroup analysis based on type and presence of antibody (Ab) to neuronal antigens. 
Method: We compared seizure characteristics and outcomes in 68 patients with seizures among 110 patients, who 
satisfied the proposed criteria of pediatric AE. The Ab-positive group included patients with anti-MOG and anti-NMDAR 
antibodies. The Ab-negative group was defined according to recently proposed criteria. Univariate and multivariate 
analyses were performed to evaluate the risk factors for postencephalitic seizures, defined as persisting seizures six 
months after onset. 
Result: Seizure incidence in the anti-MOG group (37.8%) differed from that in the anti-NMDAR (88.9%) and Ab-
negative (71.1%) groups. Median seizure frequency within 6 months was higher in the Ab-negative group (6.0, 
interquartile range [IQR] 3.0–13.0) than in the anti-NMDAR group (3.0, IQR 2.0–4.5) and anti-MOG group (2.0, 
IQR 1.0–5.0). Patients in the Ab-negative group tended to develop postencephalitic seizures more frequently and 
have a lower seizure freedom rate than those in the anti-NMDAR and anti-MOG groups. Ab-negative status, high 
seizure frequency within 6 months, and the presence of status epilepticus were associated with the development 
of postencephalitic seizures on univariate analysis. On multivariate analysis, Ab-negative status remained the only 
significant variable linked with postencephalitic seizure (Odds Ratio, 4.17; 95% Confidence Interval, 1.02–18.05). 
Conclusion: We delineated the seizure incidence, evolution, and outcome of Ab-positive and Ab-negative pediatric 
AE patients. Ab-negative status is predictive of higher seizure burden, more frequent development of postencephalitic 
seizures and less favorable seizure outcome than anti-NMDAR and anti-MOG Ab-positive status. 

813 
The new trend for antiseizure medication selection in juvenile myoclonic epilepsy: a 
retrospective multi-center study from Turkey between 2010 and 2020

K Aydın1, B Kılıç1, E Serdaroğlu2, B Gönüllü Polat3, T İnce4, G Esenülkü5, Y Topçu6, A Serdaroğlu2, Ş Haspolat7, H 
Tekgül4, Ç Okuyaz3, A Cansu5

1Istanbul Medipol University Faculty of Medicine, Department of Pediatric Neurology, Istanbul, Turkey, 2Gazi University 
Faculty of Medicine, Department of Pediatric Neurology, Ankara, Turkey, 3Mersin University Faculty of Medicine, 
Department of Pediatric Neurology, Mersin, Turkey, 4Ege University Faculty of Medicine, Department of Pediatric 
Neurology, İzmir, Turkey, 5Karadeniz Teknik University Faculty of Medicine, Department of Pediatric Neurology, 
Trabzon, Turkey, 6Istanbul Medipol University Faculty of Medicine, Department of Pediatric Neurology, İstanbul, 
Turkey, 7Akdeniz University Faculty of Medicine, Department of Pediatric Neurology, Antalya, Turkey

Purpose: Valproic acid (VPA) is a frequently used and effective drug in treating juvenile myoclonic epilepsy (JME) 
(1). Recently, levetiracetam (LEV) has been suggested for monotherapy in patients with JME (2). This study aimed to 
evaluate the antiseizure medication therapy in patients with JME. 
Methods: A total of 257 cases (152 girls, 105 boys) with the JME included in the study cohort between 2010 and 2020 
were evaluated retrospectively. The seizure remission was defined in patients who were seizure-free for at least 12 
months. 
Results: VPA was preferred in 131 cases (50.9%), LEV in 114 cases (44.4%), and lamotrigine (LTG) in 12 cases 
(4.7%) as the first choice of antiseizure drug. The first drug choice was VPA in 73.3% male cases and LEV in 57.8% 
female cases. A statistically significant difference was determined between both genders regarding the first drug 
choice (p<0.001). In the first five years (2010-2015), VPA (n=66.64%) was preferred the most, and in the last five 
years, LEV (n=83, 57.1%) was the first choice (p=0.005). The most frequent reason for discontinuation was ineffective 
for LEV and adverse effects for VPA, which was statistically significant (p=0.001). During follow-up with treatment, 
237 cases (92.2%) were seizure-free for at least 12 months, while 159 of them (61.9%) were also in electrographic 
remission. Seizure remission occurred earlier than EEG remission (p<0.001). 
Conclusion: This study clearly reveals that LEV has been preferred more frequently as the first drug in the treatment 
of JME in recent years. Although LEV is more advantageous due to its low adverse-effect profile, it is still considered 
that VPA is more effective in terms of seizure control. 
References: 
1. Yingying Zhang, et al. Epilepsia Open. 2019;4:302–308. 
2. Ascoli M, et al. Expert Rev Neurother. 2021;21:1265-1273. 
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Myoclonic status in non-progressive encephalopathies: longitudinal study of 55 patients

T Lo Barco1, A Cossu1, D Zini1,2, J Proietti1, E Fontana1, E Fiorini1, G Cantalupo1,3, B Dalla Bernardina1,3, F Darra1,3

1U.O.C. Neuropsichiatria Infantile – Azienda Ospedaliera Universitaria Integrata di Verona, Verona, Italy, 2PhD 
Program Clinical and Experimental Medicine – Università di Modena e Reggio Emilia, Modena, Italy, 3CREP – Centro 
di Ricerca per le Epilessie in Età Pediatrica, Verona, Italy

Purpose: Myoclonic Status in Non-Progressive Encephalopathies (MSNPE) is an epileptic encephalopathy 
characterized by the occurrence of long-lasting atypical status epilepticus associated with a subcontinuous delta-theta 
monomorphic activity at the EEG, attention impairment and multifocal erratic myoclonia, leading to a cognitive decline 
(Dalla Bernardina B et. al Boll Lega It Epil 1980;29-30:183-7). We report the electroclinical study of 55 patients with 
MSNPE, longitudinally followed for a median period of 11 years. 
Method: Following data were collected for each patient: epilepsy history, neurological and neuroradiological features, 
age at MSNPE onset and its electroclinical characteristics. For patients with aged over 6 years (n=39), data regarding 
neurological outcome and course of the MSNPE were also obtained. Basing on electroclinical features, 3 types of 
MSNPE were outlined (Elia M. et al Epilepsia 2009;50Suppl5:41-4). Type 1: MSNPE with positive myoclonia; Type 2: 
MSNPE with prominent negative myoclonia and dystonic movements; Type 3: MSNPE associated with progressive 
deterioration of the electroclinical picture. 
Results: Thirty-eight (69%) had a genetic etiology: 24 showed a Type 1 MSNPE (Angelman Syndrome, Wolf-
Hirschhorn Syndrome, 5q14.3 deletion, 17q12 duplication); 6 showed a Type 2 MSNPE (CDKL5, ARV1, KCNB1, 
KCNQ2, 14q12 deletion); 8 showed a Type 3 MSNPE (Angelman Syndrome,SCN8A). Two patients had epilepsy due 
to pre-perinatal hypoxic-ischemic encephalopathy (Type 1 and 2). In fifteen patients etiology was unknown, 4 showing 
Type 1 (negative MRI in all), 6 showing Type 2 (positive MRI in 3), and 5 showing Type 3 (positive MRI in 1). Patients 
with Type 1 showed a better outcome in terms of MSNPE course, neurological features and epilepsy. 
Conclusion: This study further contributes to define the MSNPE, which is still underdiagnosed. Considering its 
unfavorable outcome, MSNPE should be early identified in order to start an appropriate treatment and a close clinical 
monitoring (Caraballo R et al Seizure 2017;51:1-5). 

821 
Myoclonic absence seizures: a single-center long-term longitudinal retrospective study

G Galati1, L Ghobert1, T Lo Barco1, M Detoraki1, E Fiorini1, E Fontana1, F Darra1, B Dalla Bernardina1, G Cantalupo1

1University of Verona, Verona, Italy

Purpose: We aim to describe the electroclinical phenotypes and the longitudinal evolution of patients presenting with 
myoclonic absence seizures in order to highlight potential grouping variables and prognostic factors. 
Method: We retrospective evaluated demographics, clinical data and electroencephalographic findings of 39 patients 
followed at Child Neuropsychiatry Unit of Verona presenting with myoclonic absence seizures through the course of 
their epilepsy. We analysed collected variables by means of descriptive statistic, than performed a cluster analysis. 
Results: The mean age at epilepsy onset of the entire cohort is 28,9±30,6 months, while the onset of myoclonic 
absence seizures occurred at the mean age of 42,0±37,5 months. About one quarter (10/39) of patients uniquely 
presented myoclonic absences in the disease course. The mean age at last follow-up was 160,9±89,4 months 
and 41% (16/39) of patients was seizure free. Cognitive function was preserved in 25%, of the cases, while for the 
remaining a cognitive impairment of various degrees was detected. Cluster analysis allowed the identification of two 
subpopulations which differ significantly for: types of seizures presented at onset, types of seizures during the disease 
course, age at seizure onset, seizure freedom at last follow-up, and aetiology. The cognitive outcome of the two 
subgroups was significantly different. 
Conclusion: In patients with myoclonic absence seizures two subpopulations can be identified with distinctive 
presenting features and significantly different disease outcomes. 
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829 
Syntactic, lexical, and reading difficulties in adolescents with childhood epilepsy with 
centrotemporal spikes

V Chernuha1, U Kramer1, G Shalom2, N Friedmann2, A Fattal-Valevski1
1Dana Children‘s Hospital, Pediatric Neurology Institute, Tel Aviv, Israel, 2Tel Aviv University, Israel School of Education 
and Sagol School of Neuroscience, Tel-Aviv, Israel

Purpose: We investigated several language domains such as syntax, lexical retrieval, phonological short term 
memory and reading skills in children with Childhood epilepsy with centrotemporal spikes (CECTS) and compared 
them to typically developing children. 
Method: Children with CECTS aged 9 -18 (n=24) were tested to assess the following parameters: syntax using tasks 
for evaluation of comprehension and production of sentences with syntactic movement and pronouns; lexical retrieval 
by picture naming, phonological working memory using word span tests and various word reading tests for various 
types of developmental dyslexia. Correlations were performed between age at diagnosis, location of epileptic focus, 
spike-wave index in sleep EEG, frequency of seizures, response to antiepileptic medications treatment. 
Results: 22/24 children had a language deficit in at least one of the domains tested p<0.01. 15 the children had 
syntactic movement deficit as they performed better on tasks involving comprehension, production and repetition of 
subject relatives than on object movement structures. 14 children had difficulties in lexical retrieval and similar number 
of participants had phonological short-term memory deficit. Deficits in pronouns comprehension and production 
were found in 8 children. 4 types of dyslexia was found in 14 children compared to 10% in the school age typically 
developing children. 
Conclusion: Our study confirmed previous findings that CECTS co-occur with impaired language and reading 
abilities. The language-related tasks studied have not been previously used among this specific population (CECTS). 
The majority of study children had a syntactic deficit, specific to syntactic movement. Reading deficits included surface 
dyslexia, vowel letter dyslexia, attentional dyslexia and letter position dyslexia. Naming deficits (anomia) resulting 
from deficits in various components, most commonly in the phonological output lexicon and in the phonological 
output buffer. Referral of affected children to a tailored speech therapy may have a great effect on their academic 
performance and social interactions. 
 

Pandemic Response

139 
Risk of hospitalization and death for COVID-19 in persons with epilepsy: the EpiLink 
Bologna cohort, Italy

L Muccioli1, C Zenesini2, L Taruffi1, L Licchetta2, B Mostacci2, L Di Vito2, E Pasini2, P Riguzzi2, L Volpi2, F Baccari2, F 
Nonino2, R Michelucci2, P Tinuper1,2, L Vignatelli2, F Bisulli1,2

1University of Bologna, Department of Biomedical and Neuromotor Sciences, Bologna, Italy, 2IRCCS Istituto delle 
Scienze Neurologiche di Bologna, Bologna, Italy

Purpose: Persons with epilepsy (PWE) show a paradigmatic pattern of vulnerability, due to seizures, antiseizure 
medications-related adverse events and, in the subgroup of patients with developmental and/or epileptic 
encephalopathies (PEE), intellectual disability. Data on COVID-19 outcomes in PWE are scarce. We aimed to study 
the risk of hospitalization and death for COVID-19 in a cohort of PWE from 01 March 2020 to 30 October 2021. 
Method: Historical cohort design (EpiLink Bologna), comparing adult PWE with at least one outpatient visit in 2018 
and 2019 at our epilepsy center, grouped in people with focal epilepsy (PFE), idiopathic generalized epilepsy (PIGE) 
and PEE, and a matched population cohort (ratio 1:10) for age, sex, comorbidity and residence, living in the local 
health trust of Bologna (about 800000 residents). Clinical data were linked to health administrative data. 
Results: In both cohorts (EpiLink N=1576 subjects, 1128 PFE, 267 PIGE, 148 PEE, 32 other; controls N=15326 
subjects), 52% were females and mean age was 50 years (SD 18). Hospital admissions for COVID-19 in the whole 
period were 49 (3.1%) in PWE and 225 (1.5%) in controls. The adjusted hazard ratio (HR) in PWE was 2.0 (95% CI 
1.4-2.7). The subgroups at higher risk were PFE (HR 1.9; 95% CI 1.3-2.8) and PEE (HR 3.9; 95% CI 1.7- 8.7), while 
PIGE had a HR of 1.1, i.e. similar to the control group (95% CI 0.3-3.5). Two-month risk of death was 18% both in 
PWE and controls. 
Conclusion: During the first two epidemic peaks in Bologna, PWE (namely PFE and PEE) had a doubled risk of 
COVID-19 hospital admission compared to a control population. Conversely, epilepsy did not represent a risk factor 
for COVID-19-related death. 
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154 
Impact of COVID-19 on the course of Infantile Spasms syndrome

P Madaan1, L Saini1, P Dhir1, S Vikas1, C Bhagwat1, M Goel1, A Soni1, JK Sahu1

1Postgraduate Institute of Medical Education and Research, Chandigarh, India

Purpose: The aim of the study was to assess the impact of Coronavirus disease-19 (COVID-19) on the course of 
Infantile spasms syndrome (ISS). 
Methods: We conducted this ambispective study at a tertiary-care centre in North India. The study design was 
approved by Institute Ethics Committee. Inclusion criteria were diagnosis of COVID-19 based on RT-PCR in children 
diagnosed with ISS.  
Results: Between December 2020 and August 2021, of 70 children screened, five children with ISS (four prospective, 
one retrospective) fulfilled eligibility criteria and participated in the study. Of five children, three were girls, and 
two were boys. The median age at presentation with COVID-19 was 18.5 months. Three children had underlying 
acquired structural etiology, one had tuberous sclerosis complex, and one had presumed genetic etiology. At the time 
of COVID-19 illness, three children were in remission following standard therapy, while two had ongoing epileptic 
spasms. Of three children with remission, two continued to be in remission while one suffered a relapse. Of two 
children with persistent spasms, one had no change, and the other had transient clinical cessation of epileptic spasms 
for three weeks from day 2 of COVID-19 illness. However, electroencephalography, performed on day eight of illness, 
demonstrated hypsarrhythmia. Pyrexia was the most prominent symptom of COVID-19 (duration ranging from 1-8 
days). The severity of COVID-19 was moderate in two children requiring hospitalization, while the three had a mild 
illness. All five children had a complete recovery from COVID-19.  
Conclusion: Our study is a rare case series of COVID-19 in children with ISS. We observed a variable severity of 
COVID-19 illness and a varying impact on epileptic spasms. 

239 
COVID 19 and the global situation of epilepsy care

J Vidaurre1, D Clarke2, J Von Gaudecker3

1Nationwide Children‘s Hospital - The Ohio State University, Neurology and Pediatrics, Columbus, United States, 
2Dell‘s Children‘s Hospital, Austin-Texas University, Neurology and Pediatrics, Austin, United States, 3Indiana 
University, Neurology and Pediatrics, Indianapolis, United States

Purpose: The COVID-19 pandemic contributed to changes in healthcare delivery across the globe. This study aimed 
to explore changes in epilepsy care delivery patterns and teleconsultation methods in resource-poor settings during 
and since the lockdown. 
Methods: A cross-sectional online survey was conducted among healthcare professionals (N=240) from 23 countries 
caring for people with epilepsy (PWE). Epilepsy provider representatives identified from each country distributed the 
survey. The Chi-square test, α=0.05, pairwise multiple comparisons conducted via Bonferroni, α=0.017 were used for 
data analyses.  
Results: Participants were from lower middle-income country (LMIC; n=53), upper-middle income country (UMIC; 
n-165), high income country (HIC; n=22), and from four regions (Africa 5.6%; Asia 31.2%; Caribbean 12.4%; Latin 
America 50.8%). Majority of participants were from urban (97.1%) and public health settings (83.2%). The major 
concern for PWE during the pandemic was difficulty in reaching physicians/healthcare providers (P=0.006; HIC 
<LMIC; HIC< UMIC). There were no significant differences in concerns such as difficulty in getting medication, 
difficulty reaching and urgent care facility or medication availability in the pharmacy. The major barriers since the 
pandemic were financial trouble - reduced income/expenses to travel (P<0.001; UMIC<LMIC; UMIC<HIC); lockdown 
(P=0.01; UMIC <LMIC); clinic closure (P=0.005; UMIC<HIC); long waiting times at clinics (P=0.009; LMIC<UMIC, 
HIC). No significant differences were found for barriers such as transportation disruption, fear of getting infected 
with CoV-2 or healthcare worker shortage. Restricted services were lab work (P=0.02), EEG, MRI, and CT. The 
teleconsultation methods used were SMS (P=0.01; UMIC <LMIC), social media including WhatsApp, WeChat, 
Facebook messenger, and telephone calls.  
Conclusion: Healthcare delivery in resource-poor settings have been as, or more, affected by COVID. Access 
to services such as EEG and neuroimaging were heavily impacted and rapid conversion to various methods of 
teleconsultation required. Such disruptive conditions are often disproportionally felt by many LMIC countries. 
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387 
Is there an association between epilepsy and COVID-19 infection and an increased risk of 
seizure recurrence?

V Bannikova1, A Koloteva1, G Odintsova1

1Polenov Neurosurgical Institute - a Branch of Almazov National Medical Research Centre, Epilepsy Research 
Laboratory, Saint Petersburg, Russian Federation

Purpose: The problem of the association of COVID-19with the dynamics of epilepsy seizures has not been thoroughly 
investigated.The objective of this study was to examine the dynamics of seizures in patients with epilepsy who had 
had COVID-19, based on clinical observations and analyses of seizure progression. 
Method: The study design was a retrospective uncontrolled open-label multicenter observational study of the impact 
of COVID-19 on the course of epilepsy. Between June and December 2021, patients with epilepsy who had had 
COVID-19 were interviewed using a questionnaire with three sets of questions. 
Results: The study included 30 with epilepsy who had had COVID-19: 12 cases of hereditary (idiopathic) generalized 
epilepsy (40%) and 18 cases of focal epilepsy (60%). The mean age was 33 years. The male-to-female ratio was 2:3. 
Before COVID-19, 19 patients (63%) had seizure remission, while 11 patients did not have seizure control (37). AED 
monotherapy was administered to 57% of patients, polytherapy to 37% and no therapy to 6% of cases. Dynamics of 
epilepsy:unchanged - 80 %, reduction in the frequency of seizures -7%, worsening course -13% (4 patients: 2 cases 
of generalized epilepsy, 2 cases of focal epilepsy. 3 patients who had previously been seizure-free had relapsed. 
Seizures became more frequent in 1 patient.) 
Conclusion: COVID-19 does not exacerbate epilepsy dynamics in the majority of cases, and it has only been 
associated with a worsening course of epilepsy in 13% of patients. 

471 
COVID-19 vaccination in patients with epilepsy: patients opinions on the necessity of 
COVID-19 vaccination

G Odintsova1, A Koloteva1, V Bannikova1, N Dengina1, I Larina2

1Almazov National Medical Research Centre, Epileptology, Saint Petersburg, Russian Federation, 2City Epileptological 
Centre, Epilepsy, Saint Petersburg, Russian Federation

Purpose: Due to the high demand for information regardingCOVID-19 vaccination in people with epilepsy (PWE), we 
assessed PWE opinion on the reasons for the necessity of COVID-19 vaccination. 
Method: The study design was a two-centre retrospective uncontrolled open-label observational study of the impact of 
COVID-19 vaccination on the course of epilepsy. Adult patients who were treated at two epileptological centres were 
asked to report on their vaccination status and, if vaccinated, about their opinion on the reasons for the necessity of 
corvid-19 vaccination. PWE were interviewed between June and December 2021 using a questionnaire containing 
three sets of questions. Descriptive statistics were used. 
Results: The study included 58 vaccinated PWE. 13 PWE discontinued the study. 45 PWE opinions on the reasons 
for the necessity of COVID-19 vaccination were collected. 
The mean age was 33 years. Male /female ratio = 2:3. Health care was the main reason for vaccination- 20PWE 
(44.4%),second- job requirement - 11 (24.4%), the third- fear of COVID-19 and/or death- 8 (17.8%),Seldom reasons- 
social responsibility-2 (4.5%), other (including tourism) - 4 (8.9%) 
Conclusion: These data can help policymakers understand the concerns of these patients with epilepsy and the 
population as a whole. 
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508 
The link between COVID-19 and epilepsy in the Czech Republic

J Slonkova1,2, M Chudy3, A Togtokhjargal1, H Vacovska4,5, G Rytirova4,5, I Dolezalova6,7

1University Hospital Ostrava, Neurology, Ostrava, Czech Republic, 2University of Ostrava Faculty of Medicine, Clinical 
Neurosciences, Ostrava, Czech Republic, 3University of Ostrava Faculty of Medicine, Epidemiology and Public Health, 
Ostrava, Czech Republic, 4University Hospital in Pilsen, Neurology, Pilsen, Czech Republic, 5Charles University 
Faculty of Medicine in Pilsen, Pilsen, Czech Republic, 6St. Anne´s University Hospital Brno, Neurology, Brno, Czech 
Republic, 7Faculty of Medicine Masaryk University, Neurology, Brno, Czech Republic

Purpose: To assess the impact of COVID-19 illness and COVID-19 pandemic era with government restrictions, so-
called lockdowns, on the course of epilepsy, sleep, health care, and social status in patients with active epilepsy. 
Method: Our designed and approved questionnaire consisted of 23 questions. We focused on  
(1) demography,  
(2) course of epilepsy,  
(3) subjective assessment of sleep,  
(4) health care continuity, and  
(5) employment and social status of patients with active epilepsy during the first year of the COVID-19 pandemic in the 
Czech Republic from March 2020 to May 2021.  
The questionnaires were administered during outpatient visits or by phone calls in three major Czech epilepsy centers 
(Ostrava, Brno, Pilsen). 
Results: We enrolled 227 patients with active epilepsy into the study. The mean age of our sample was 41.2 ±14.82 
years (min 18, max 86 years), and 138 (61%) were women. COVID-19 was diagnosed in 57 (25.1%) patients. The 
illness had no significant impact either on the frequency and severity of the seizures (p= 0,631, p=0.792 respectively) 
or on the subjective perception of general health (p=0.345). Sleep-related seizures dispose to sleep impairment 
(p=0.014) and vivid dreams and nightmares (p=0.033). COVID-19 significantly increases the risk of vivid dreams and 
nightmares in patients with seizures during wakefulness (p=0.006). The three centers provided adequate outpatient 
care during the first year of the pandemic. The employment and social status of the patients with epilepsy remained 
unchanged (p=0.074). 
Conclusion: COVID -19 infection did not affect the course of epilepsy. COVID- 19 significantly increases the 
occurrence of vivid dreams and nightmares in patients with seizures in wakefulness. 
Acknowledgments: Milos Chudy received a grant from the Center of Clinical Neurosciences,University of Ostrava 
Faculty of Medicine, registration No. 70264/11/21. 
 

Psychiatry

79 
FunctIonal (psychogenIc non-epIleptIc / dissocIatIve) seIzures: why and how?

D Ertan1,2, S Aybek3, WC LaFrance, Jr4, K Kanemoto5, A Tarrada2,6, L Maillard2,6, W El-Hage7,8, C Hingray2,6,9

1Institut La Teppe, Tain l‘Hérmitage, France, 2Université de Lorraine, CNRS, CRAN, Nancy, France, 3University 
Hospital Inselspital Bern, Bern, Switzerland, 4Rhode Island Hospital, Brown University, Providence, United States, 
5Aichi Medical University, Nagakute, Japan, 6CHRU de Nancy, Nancy, France, 7CHU de Tours, Tours, France, 8iBrain, 
Université de Tours, Tours, France, 9Centre Psychothérapique de Nancy, Laxou, France

Purpose: Functional seizures (FS) known also as psychogenic non-epileptic seizures or dissociative seizures, 
present with ictal semiological manifestations, along with various comorbid neurological and psychological disorders. 
Terminology inconsistencies and discrepancies in nomenclatures of FS may reflect limitations in understanding the 
neuropsychiatric intricacies of this disorder. Psychological and neurobiological processes of FS are incompletely 
understood. Nevertheless, important advances have been made on underlying neuropsychopathophysiological 
mechanisms of FS. These advances provide valuable information about the underlying mechanisms of mind–body 
interactions. 
Method: From this perspective, this narrative review summarises recent studies about aetiopathogenesis of FS at two 
levels: possible risk factors (why) and different aetiopathogenic models of FS (how). 
Results: We divided possible risk factors for FS into three categories, namely neurobiological, psychological and 
cognitive risk factors. We also presented different models of FS based on psychological and neuroanatomical 
understanding, multilevel models and integrative understanding of FS. 
Conclusion: This work should help professionals to better understand current views on the multifactorial mechanisms 
involved in the development of FS. Shedding light on the different FS profiles in terms of aetiopathogenesis will help 
guide how best to direct therapy, based on these different underlying mechanisms. 
Acknowledgment: This study was supported by Centre Médical de la Teppe and EDUQ-CPNE.  
(French Ministry of Health, references du PHRC) 
(Published November 25, 2021 in Journal of Neurology, Neurosurgery and Psychiatry, doi: 10.1136/jnnp-2021-326708) 
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98 
Translation and validation of the Russian-language version of the brief Epilepsy Anxiety 
Survey Instrument

M Zinchuk1, G Kustov1, E Pashnin1, A Gersamia1, A Yakovlev1,2, F Rider1, D Zhuravlev1, S Popova1, N Voinova1, E 
Sviatskaia1, A Guekht1,3

1Moscow Research and Clinical Center for Neuropsychiatry, Moscow, Russian Federation, 2Institute of Higher Nervous 
Activity and Neurophysiology, Russian Academy of Sciences, Moscow, Russian Federation, 3Pirogov Russian National 
Research Medical University, Moscow, Russian Federation

Purpose: Patients with epilepsy (PWE) are more likely to develop anxiety disorders compared to the general 
population, with the prevalence rate about 20.2% (Scott A et al., Epilepsia 2017,58(6):973-982). Epilepsy Anxiety 
Survey Instrument (EASI) was recently developed precisely for PWE (Scott A et al., Epilepsia 2019,60(10):2068-2077) 
and is now recommended by the ILAE. The short version of the tool (brEASI) could be particularly well suited to busy 
neurology settings where rapid, accurate, and cost‐effective screening for psychiatric comorbidity is warranted. The 
brEASI has never been validated in the Russian-language population. 
We aimed to investigate the psychometric properties of the Russian-language version of the brEASI. 
Method: A psychiatrist, fluent in English and Russian, provided translation from English into Russian, and another 
performed blind back-translation from Russian into English. One of the inventory authors reviewed the back-translated 
version of the EASI/brEASI. A consecutive cohort of PWE was assessed with the brEASI and Mini International 
Neuropsychiatric Interview (M.I.N.I.) module for panic disorder, agoraphobia, social anxiety disorder and general 
anxiety disorder. Receiver operating characteristic (ROC) analyses for the brEASI scores, identifying higher Yuden’s 
index, were used as a statistical method. 
Results: The cohort consisted of 181 PWE: 118 (65.2%) females; mean age was 39.6 (14.6); 152 (84.0%) had focal 
epilepsy; mean age at onset of the epilepsy was 22.4 (16.1). According to M.I.N.I, one-third (33.7%) of patients had 
any anxiety disorder. An area under the curve (AUC) for any anxiety disorder was 0.916 (95%CI 0.866-0.952). At the 
cutoff point >7 the brEASI had a sensitivity of 83.61% (95% CI 71.9–91.8%), a specificity of 92.5% (95% CI 86.2–
96.5%), a positive predictive value of 73.8% (59.9–84.2), a negative predictive value of 93.2% (90.6–95.1). 
Conclusion: The Russian-language version of brEASI is an effective screening tool for detecting anxiety disorders in 
PWE. 

320 
Previous suicide attempts by patients with psychogenic seizures have been associated 
with depression and suicidal crises in inpatient treatment

C Kurth1, B Steinhoff1, V Wegerer2, C Winkler1

1Epilepsiezentrum Kork, Kehl-Kork, Germany, 2Zentrum für Psychiatrie Emmendingen, Emmendingen, Germany

Purpose: Suicide attempts (SA) are emergencies in patients with psychogenic seizures (PS). We therefore analyzed 
how these patients with (PWSA) and without SA (PWOSA) differ. 
Method: The patients were examined with SDQ-20, CTQ, TEC, FDS, BDI, SCL90-R and SKID. Acute and latent 
suicidality, previous SA and high-risk behavior were also asked. Statistical comparison of the two groups was carried 
out using the Fischer-Yates test. 
Results: Of 49 patients (40 women, 9 men), 24.5% (9 women, 3 men) reported at least 1 SA (1-5) in the past. Median 
age was 29,5 (18-65) for PWSA versus 38 (18-67) years for PWOSA. 
The PWSA showed significantly more often (p <0.05) at least moderate depression (75% versus 40.5%), suicidal 
crises in the context of inpatient treatment (50% versus 2.7%) and high-risk behavior in everyday life (33.3% versus 
0%). 
No significant differences were found for PTSD, phobias, anxiety disorder, substance abuse, eating disorders, 
artificial seizures, epilepsy, learning disability, dissociative symptoms, ADHD, personality disorders, organic delusional 
disorders, acute stress response and OCD. 
Conclusion: Lifetime prevalence of SA is estimated at approx. 9%(1). It is significantly higher in our patients (24.5%) 
and comparable to other reports (25%(2) and 32%(3)). The higher number of suicidal crises in the context of inpatient 
treatment of PWSA compared to PWOSA supports the assumption of Dworetzky(3) that previous suicide attempts and 
at least moderate depression are a risk factor for further suicidal crises in these patients and should be monitored 
carefully. 
Literature: 
(1) Is parenting style a predictor of suicide attempts in a representative sample of adolescents? Donath et al. BMC 
Pediatrics 2014, 14:113ff. 
(2) Psychiatric disorders in patients with psychogenic non-epileptic seizures, with and without comorbid epilepsy. 
D‘Alessio et al. Seizure 2006, 15:333ff. 
(3) A clinically oriented perspective on psychogenic nonepileptic seizure-related emergencies. Dworetzky et al. Clin. 
EEG Neurosci. 2015, 46(1):26ff. 
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325 
Post-traumatic stress disorder symptoms (PTSD) related to brain PET hypometabolism in 
patients with temporal lobe epilepsy

L-D Soncin1, S Belquaid1, E Guedj2, S Faure1, F Bartolomei3
1LAPCOS, Côte d‘Azur University, Psychology, Nice, France, 2AP-HM, CERIMED, Aix-Marseille University, Nuclear 
Medecine, Marseille, France, 3INS INSERM, AP-HM, Aix-Marseille University, Epileptology and Cerebral Rhythmology, 
Marseille, France

Purpose: Anxiety and depression in epilepsy are strongly documented but post-traumatic stress disorder (PTSD) is 
underestimated and poorly known. We studied the relationships between psycho-traumagenic exposure and PTSD 
symptoms in patients with epilepsy. Secondly, we aimed to determine the metabolic characteristics associated with 
PTSD in temporal lobe epilepsy (TLE). 
Method: We included 39 patients with drug resistant TLE having presurgical evaluation in our department. We 
used validated questionnaires to assess anxiety, depression, and PTSD symptoms and an original exploratory 
questionnaire for screening for PTSD during interictal and peri-ictal periods. We compared the differences in brain 
PET metabolism between patients with TLE and PTSD (TLE-PTSD+, N=15), patients with TLE without PTSD (TLE-
PTSD-, N=24) and healthy control group (N=30), and their correlation with interictal and peri-ictal scales of PTSD 
symptoms scores. 
Results: Patients reported more exposure to a psycho-traumagenic event (78% vs. 52%) and presented significantly 
more severe PTSD symptoms than controls (26% vs. 7%). The PTSD scores of the two groups of epileptic patients 
combined was correlated to PTSD symptoms during the ictal and peri-ictal periods. Moreover, TLE-PTSD+ showed 
more significant hypometabolism involving the right temporal pole, including its medial limbic part, and the orbito-
frontal cortex region in comparison to TLE-PTSD- patients and to healthy participants. Moreover, reduced metabolism 
in these brain areas was correlated with the diagnostic PTSD questionnaire and the PTSD scale measuring epilepsy-
specific PTSD symptoms in the peri-/inter-ictal period. 
Conclusion: Patients with epilepsy have increased prevalence of self-reported PTSD symptoms and present a 
specific PTSD clinical picture characterized by PTSD symptoms during inter and peri-ictal period. Moreover, PTSD 
in temporal epilepsy appears associated with specific changes in neural networks, affecting limbic and paralimbic 
structures. This highlights the close intertwining of epileptogenesis and psychogenesis processes. 

386 
Gender differences in the comorbidity of mood disorders in neurosursurgical patients

V Bannikova1, N Dengina1, G Odintsova1

1Polenov Neurosurgical Institute - a Branch of Almazov National Medical Research Centre, Epilepsy Research 
Laboratory, Saint Petersburg, Russian Federation

Purpose: Affective disorders were the most common comorbid disorders in epilepsy. The objective of this study was 
the gender epidemiology of affective disorders among neurosurgical patients with drug resistant epilepsy. 
Method: 46 neurosurgical patients with pharmacoresistant epilepsy were divided into two groups: males (group1) 
and females (group2). Demographic and clinical parameters were examined. Hospital Anxiety and Depression Scales 
(HADS), Generalized Anxiety Disorder Scale (GAD-7), and Beck’s Depression Inventory were used for testing. All 
patients completed informed consent forms. We used descriptive statistics. 
Results: Group1 included 28 patients (61%), group2 – 18 (39%). The average age was 31.4 years, with no 
differences between groups. Male-to-female ratio = 1.5:1. The average duration of the disease was 19,6 years. 
HADS (anxiety): normal - 74% in group1 and 61% - group2; subclinical – 11% and 17%; clinically significant - 18% and 
22%, respectively. 
HADS (depression): normal - 82% in group1 and 67% - group2; subclinical - 11% and 22%; clinically significant -7% 
and 11%. 
GTR-7: mild anxiety - 57% in group2 and 50% - group2; moderate - 25% and 11%; severe - 7% and 33%; severe and 
panic level - 11% and 6%. 
Beck’s Depression Inventory: considered normal - 50% in group1 and 44% - group2; borderline clinical depression 
– 32% and 28%; mild mood disturbance – 7% and 5,5%; moderate – 7% and 11%; severe – 3,5% and 11%, 
respectively. 
Conclusion: There was a prevalence of patients with a minimum level of anxiety and the absence of symptoms of 
depression in both groups, regardless of gender, it can be concluded the gender differences in the emotional sphere in 
neurosurgical patients were smoothed out due to long duration pharmacoresistant epilepsy. 
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Social Issues

58 
Epilepsy and employment: classification of workplaces and optimized legislation in Austria 
– a qualitative study

M Leitinger1, N Poppert1, A Astner-Rohracher1, M Mauritz1, J Höfler1, G Kuchukhidze1, G Kalss1, F Rossini1, R 
Kreidenhuber1, K Glivicky1, B Crespo Pimentel1, E Trinka1,2

1Paracelsus Medical University Salzburg, Christian Doppler University Hospital, Centre for Cognitive Neuroscience, 
Member of the European Reference Network EpiCARE, Department of Neurology, Salzburg, Austria, 2Public Health, 
Health Services Research and HTA, University for Health Sciences, Medical Informatics and Technology, Hall in Tirol, 
Austria

Purpose: People with epilepsy (PWE) face difficulties in obtaining or keeping employment. The question whether 
epilepsy must be disclosed during the application process is of central importance. In extreme cases, PWE can be 
dismissed under the term of violation of confidence. 
Method: Twelve personnel managers and five occupational health practitioners underwent a telephone interview 
concerning the opportunities and limitations of job applications by PWE in Austria. The interviews were analyzed by 
the qualitative method of content analysis (Kuckartz). The legal situation was also analyzed. 
Results: Employers were confident that co-workers with epilepsy could be managemed well if a value system 
and statutory first responders were in place. The Austrian law allows only retrospective juridical clarification of the 
questions asked by employers during the application process. Applicants often cannot afford a time-consuming and 
expensive lawsuit. The authors developed a classification system for work places with “D-0” (“D null“) meaning no 
health or financial danger (e.g. office workers). “D-1” poses still no health hazard but includes regular work with cash 
(e.g. salespersons). Employers may downgrade D1 to conditions of D0 (“D1-0“, “D-one-null“). “D-2” implies potential 
medical hazard for any person at the workplace including PWE (e.g. industrial worker). With D2, occupational health 
practitioners evaluate the applicant`s medical fitness for the job without disclosing medical details. Employers may 
only focus on qualifications. The D-system is part of the job advertisement to encourage PWE to apply. PWE have 
pure conscience to keep their epilepsies a secret in each D-category. In particular, PWE need not be afraid to lose 
their jobs if their epilepsies were disclosed by accident. 
Conclusion: We present a practical and simple classification of workplaces and a concept for keeping medical 
information confident during application. These measures may diminish enacted and felt stigma in the working world. 

100 
Awareness about epilepsy among the medical students in Kyrgyzstan

A Jusupova1

1Kyrgyz State Medical Academy, Neurology and Clinical Genetics, Bishkek, Kyrgyzstan

Purpose: To reveal the awareness and attitude of young people in Bishkek to this disease. 
Methods: The study included  85 medical students, aged 18 to 26 years, the average age was 22 + 1.76 (34men, 
51women). The main assessment method was a questionnaire survey, consisted of 20 questions.   
Results: It was revealed that 92.9% of the students know about epilepsy. Only 37.6% of them directly saw an epileptic 
seizure. 49.4% of students recommended to open their jaws with a hard object and perform „artificial respiration“ 
(3.5%), and only 51.7% would be able to provide correct first aid. All interviewed students knew that epilepsy cannot 
be contaminated from patients. However, only 49.4% knew that genetic factors can cause epilepsy, and 68.8% did not 
know that alcohol, drug use, smoking, constant work at the computer, watching TV and disturbed sleep and rest can 
trigger an epileptic seizure. Unfortunately, they believe that children with epilepsy can attend educational institutions 
only with the permission of other parents (40%) and 57.6% of them expressed a desire to study and work with this 
category of patients. 82.3% of students believe that patients are not prone to aggression, violence and they do not 
have a decrease in intelligence. 52.9% assume that it is more difficult for these patients to get a job, and therefore 
they have to hide their diagnosis. The majority of young people (53%) still believe that alternative medicine is one of 
the effective methods of treatment. Only 23.5% of those surveyed believed that epilepsy could be a curable disease 
and that patients should take antiepileptic drugs. 
Conclusions: Most negative perceptions were significantly associated with misconceptions about epilepsy. It is 
necessary to continue the effective implementation of educational programs to improve knowledge and beliefs about 
epilepsy, in order to reduce social discrimination patients with epilepsy. 
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123 
Epilepsy on my mind: the caregivers’ perspective

O Henning1, J Sibeko2, KO Nakken1, MI Lossius1,3

1Oslo University Hospital, Norway, National Centre for Epilepsy, Division of Clinical Neuroscience, Sandvika, Norway, 
2Norwegian Epilepsy Association, Oslo, Norway, 3Oslo University, Clinical Medicine, Oslo, Norway

Purpose: Epilepsy can carry neurological, cognitive, psychological, and social consequences that can impose 
significant burdens not only on those affected but also on their families or other carers. We wondered to which degree 
carers felt that epilepsy had an impact on their life.  
Methods: We performed a web-based survey among caregivers and family members of persons with epilepsy (PWE). 
They were asked to which degree they were thinking about the person’s epilepsy in daily life, to which degree they 
were afraid for the PWE to get a seizure and to which degree the person’s epilepsy was influencing their (the carers) 
daily life.  
Results: 908 Carers participated. 23.8% of PWE were reported to have been seizurefree for at least 12 month and 
22.8 had monthly seizures. The majority (70.2%) of carers reported to be thinking about person’s epilepsy in daily life 
to a large degree, 52% of carers reported to be afraid for the PWE to get a seizure to a large degree and the impact 
of the person’s epilepsy on the carers daily life was rated to have a high degree by 58%. Factors associated with a 
high impact were not being seizure free, having tonic-clonic seizures, and using polytherapy. However having been 
informed on the risk for epilepsy related injuries or death did not increased the impact on the caregivers. 
Conclusions: In this population-based survey we found that a clear majority of caregivers, family members or 
custodians of PWE reported that they were thinking about the person’s epilepsy, that they were afraid for seizures and 
that their own daily life was influenced to a large degree by the person’s epilepsy. This survey underlines that not only 
the PWE but also the persons around them have to cope with the burden of epilepsy. 

212 
Adapted physical activity reference for people with epilepsy: first french guidelines

A Lion1,2, J Petit2

1Claude Bernard University Lyon 1, Laboratory on Vulnerabilities and Innovation in Sport, Villeurbanne, France, 2La 
Teppe Institute, Clinical Research Unit, Tain-l‘Hermitage, France

Purpose: Even though physical activity has shown many benefits on epilepsy and can be prescribed by physicians, 
currently there is no promoted recommendations in France. In order to encourage this practice among people with 
epilepsy, the La Teppe Institute coordinated the drafting of a collective expertise on physical activity adapted to this 
pathology. 
Method: Following a national call for participation, 34 contributors working in the field of epilepsy from different 
disciplines [neurology, adapted physical activities, high-level sport, sociology, philosophy, anthropology and Literature] 
throughout France agreed to take part in this project. These different areas of expertise give to this work an 
interdisciplinary perspective. 
Results: This collective expertise will be published in June 2022. The guidelines are divided into three parts 
[neurology, adapted physical activity and social sciences] which allow to identify the benefits of physical activity on 
epilepsy, the safety supervision techniques for professionals and the processes of motivation and commitment for 
practitioners. 
Conclusion: This work should help professionals and people with epilepsy to better understand the role of physical 
activity on this disease and how practice it safely and securely. The distribution and application of these guidelines 
especially to the health facilities specialized in epilepsy remain currently our main challenge. 
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225 
What is known from existing literature about stigma in functional seizures: a scoping 
review

C Pretorius1, G Vilyte1, M Annandale1

1Stellenbosch University, Department of Psychology, Stellenbosch, South Africa

Purpose: The purpose of this scoping review was to explore the extent, range and nature of knowledge on stigma in 
functional seizures (FS). 
Methods: This scoping review was conducted in accordance with the Joanna Briggs Institute Manual for Evidence 
Synthesis (JBIMES) guidelines and the five-step framework by Arksey and O’Malley. We searched for data sources 
written in English using MEDLINE, Scopus, EBSCOhost, Ovid, PubMed, Science Direct, Web of Science, Wiley 
Online Library, Microsoft Academic, Google Scholar, as well as grey literature sources, with no date limitations up to 
September 2021. The extracted data were analyzed using basic frequency counts and thematic analysis. 
Results: The systematic search yielded a set of 988 relevant data sources, of which 70 met the inclusion criteria. The 
retrieved sources reflected data from 85 countries and 5949 study participants. The thematic analysis highlighted the 
prevalence of FS stigma, as well as its potential origins, context and impact on patients and families. The majority of 
studies were conducted in healthcare settings with healthcare providers, with fewer data sources reporting on family, 
patient, and broader society perspectives relating to FS stigma. 
Conclusion: Our scoping review revealed that although the field of FS stigma remains understudied and under 
reported, from what we do know, stigma in FS is prevalent in many contexts across the globe. Healthcare providers, 
families, caregivers, significant others and FS patients themselves often hold stigmatizing perceptions and attitudes 
towards FS. We need more research with a specific focus on stigma in FS, and factors that contribute to FS stigma 
(e.g. culture and context, naming of the condition), as well as accessible interventions and guidelines addressing FS 
stigma through education and training. Supportive attitudes and knowledge appears to be protective factors against 
FS stigma. 

247 
Understanding the journey of Dravet syndrome patients and their families: a qualitative 
study of their lived experience

A Kenworthy1, J Luker1, K Fisher2

1Zogenix International Ltd., Maidenhead, United Kingdom, 2Experience Engineers Ltd., Chalfont St Peter, United 
Kingdom

Purpose: Dravet syndrome (DS) is a rare treatment-resistant developmental epileptic encephalopathy characterised 
by multiple types of frequent, disabling seizures that develops in infancy. Previous research has focused on the clinical 
impact of DS. This research aimed to explore the impact of DS on the experiences of the whole family. 
Method: In this qualitative study, 43 families, from 5 European countries, were interviewed via telephone and video 
conference. The ages of the children and young adults with DS ranged from 15 months to 23 years, and severity of 
DS ranged from mild to severe. Interpretative Phenomenological Analysis was used to analyse the data for emerging 
themes. 
Results: Early conversations surrounding DS are the most memorable and impactful for families as their experience 
at diagnosis can set the direction for the journey ahead. Early experiences in the treatment journey can have a 
significant, long-lasting effect on caregivers’ anxiety levels and their future attitudes to treatment decisions. Caregivers 
report being fearful of trying new or higher doses of drug therapies because of the potential side effects. Transitional 
milestones in the journey require families to continually adapt to different sets of challenges, particularly around 
starting school, puberty, and adulthood. 
Conclusion: This study highlighted that DS has a significant impact on the lives of patients and their families. 
Healthcare professionals have an opportunity to positively impact on families’ journeys around the key milestones 
identified above. Acknowledgement of the wider aspects of DS and facilitation of shared decision making would give 
agency to families as they balance quality of life and developmental issues with seizure management. 
This research was funded by Zogenix International Ltd.   
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299 
Current situation and issues of Japanese university health centers in supporting university 
students with epilepsy

Y Shin-Ichi1
1Tottori University, School of Health Science, Faculty of Medicine, Yonago, Japan

Purpose: Students with epilepsy often require support for health management and daily activities. In this study, we 
investigated how university health centers provide students with epilepsy with medical care and advice on dealing with 
associated issues at school and in their daily lives. 
Method: We conducted a self-administered, anonymous questionnaire survey of managers of university health 
centers at 506 member universities of the Japan University Health Association. 
Results: In total, 203 centers returned the questionnaires (response rate: 40.1%). Among them, 165 centers (81.3%) 
had experience of providing support for students with epilepsy. Most centers reported that the students themselves 
came to the center to ask for a consultation (114/165 centers, 69.1%), and they sought advice on what they should 
do if they have a seizure (97 cases, 58.8%) or requested information on treatment of epilepsy or referrals to medical 
institutions (61 cases, 37.0%). In the past 5 years, 122/203 centers (60.1%) had helped students who had a seizure; 
each center had helped a mean of 4.3 students in that period. Seizures occurred during classes in 87 cases (70.2%). 
The health centers contacted the student’s parents (94 cases, 75.8%), called an ambulance to take the student to a 
hospital (86 cases, 69.4%), or took the student to the health center (76 cases, 61.3%). In addition, a total of 87/203 
centers (42.9%) had experience of being contacted by teachers for advice on students with epilepsy. Most teachers 
wanted to learn what they should do if a student had a seizure (69 cases, 79.3%). 
Conclusion: Many students with epilepsy use university health centers to receive advice. University health centers 
can play an important role in improving the school life of students with epilepsy and providing/sharing information with 
teachers. This research was supported by JSPS KAKENHI Grant Number 18K02791. 

466 
Are patients with drug-resistant epilepsy subjectively ready for neurosurgical treatment?

N Dengina1, V Bannikova1, A Koloteva1, G Odintsova1

1Almazov National Medical Research Centre of the Ministry of Health of the Russian Federation, Polenov 
Neurosurgical Institute, Saint Petersburg, Russian Federation

Currently, the average time between epilepsy diagnosis and brain surgery is over 20 years. 
Purpose: To study whether patients are ready for neurosurgery for drug-resistant epilepsy. 
Method: We created a questionnaire to examine demographic data, medical history, patient opinions about 
neurosurgery. Subjective measures of readiness for neurosurgery were compared with measures of actual age and 
duration of the disease. In this study, medical and socioeconomic factors determining the duration of the disease 
before neurosurgical intervention were not included. 
Results: We examined data from 53 patients. 8 people withdrew from the study. The inclusion of 45 patients resulted 
in 94.3% readiness of the patients for epilepsy surgery. The mean age of onset of epilepsy was 11.69±0.96 years. 
The mean duration of epilepsy before neurosurgery was 19.26±1.35 years, indicating that late-use neurosurgery is a 
problem. The best age for neurosurgery was 18.66±1.3 years, and the optimal duration of the disease was 6.94±1.02 
years, which was 2.8 times less than the actual duration of epilepsy. It should be noted that 12 patients (27%) chose 
neurosurgery when the disease was diagnosed, which defies established criteria for drug-resistant epilepsy. 
Conclusion: The time it takes a patient to provide subjective agreement to surgical therapy is much shorter than the 
time it takes to be referred to neurosurgery for drug-resistant epilepsy, i.e. doctors are unaware of the possibilities 
of neurosurgery and are unwilling to refer the patient. We have shown that with the support of patient feedback, it is 
feasible to cut the time to surgery by half. 
Acknowledgements: This study was conducted within the framework of the state assignment, set out by the Ministry 
of Health of the Russian Federation (project name ‚Risk Stratification, Selection of Optimal Surgical Treatment 
Strategy and Prediction of Outcomes in Patients with Drug-Resistant Structural Epilepsy‘). 
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509 
Epilepsy stigma perception of medical students in Albania

S Grabova1, I Alimehmeti2,3, G Halili4, K Elpenoria4, E Reka4, J Kruja1,4

1University Hospital Center ‚Mother Theresa‘, Neurology Service, Tirana, Albania, 2Faculty of Medicine, University 
of Medicine, Department of Family and Occupational Health, Tirana, Albania, 3Academy of Sciences, Health 
Commission, Tirana, Albania, 4Faculty of Medicine, University of Medicine, Department of Neurosciences, Tirana, 
Albania

Purpose: To estimate perceived stigma towards epilepsy in medical students in a transitional South-Eastern 
European country. 
Methods: In our cross-sectional study a random sample of medical students at the Faculty of Medicine, University 
of Medicine, were interviewed by neurology specialists and residents employing the previously validated version in 
Albanian of the Stigma Scale in Epilepsy (SSE). The SSE score, including every single epilepsy stigma domain, vary 
from 0 (no stigma) to 100 (total stigma). Moreover, demographics, data on family and friends with epilepsy and a 
personal statement on epilepsy stigma were recorded. 
Results: In total, 376 medical students (81.8% females) with a mean age of 20.7 ± 1.9 years were included in the final 
analysis after discarding 17 incomplete questionnaires. 9.4% and 41.4% had respectively at least one family member 
or friend with epilepsy. Existence of stigma towards people with epilepsy was acknowledged by 41.8% of the students. 
The mean SSE score resulted 46.5 ± 14.4. In the social and personal epilepsy stigma domains the mean scores were 
respectively 45.8 ± 18.2 and 48.1 ± 17.5. Males and females showed no statistically significant differences in scores. 
Students that acknowledged the epilepsy stigma scored higher in total SSE score (53.3±12.5 vs. 41.7±13.8, p <0.001), 
social stigma score (54.6±16.3 vs. 39.6± 17.0, p <0.001) and personal stigma score (53.8±16.0 vs. 44.1±17.5, p 
<0.001). Likewise, in multivariate linear regression analysis stigma acknowledgement was positively associated with 
higher total SSE score (β 11.40, 95%CI 8.62-14.18, p <0.001), social stigma score (β 14.66, 95%CI 11.18-18.13, p 
<0.001) and personal stigma score (β 9.46, 95%CI 5.95-12.96, p <0.001) after adjusting for age, gender, year of study, 
residency location, and family members or friends with epilepsy. 
Conclusion: Epilepsy stigma is highly perceived by medical students recognizing that epilepsy is frequently 
accompanied by psychosocial difficulties in Albania. 

812 
Do Montenegrin students of non-medical faculties have a lack of knowledge regarding 
epilepsy?

M Roganovic1,2, S Vujisic3,2, Z Idrizovic1

1Clinical Centre of Montenegro, Clinic for Neurology, Podgorica, Montenegro, 2Faculty of Medicine, University of 
Montenegro, Podgorica, Montenegro, 3PHC Neuromedica Vujisic, Podgorica, Montenegro

Purpose: People with epilepsy face stigma which arguably causes more suffering than the disease itself. The aim of 
this study was to evaluate and compare the knowledge about epilepsy amongst students of non-medical faculties in 
Montenegro. 
Method: This study was performed during March 2022. Descriptive statistical analysis was used. 
Results: A total of 450 questionnaires were distributed; the response rate was 91,2%. There were 267 (64.97%) 
female respondents. Epilepsy was regarded as a neurological disease by 89,59% of students. The rank of causes 
of epilepsy given by respondents was brain injury (73,24%), tumors (65,23%), stroke (63,26%), high fever (9,98%), 
headache (16,06%), depression (16,79%), alcoholism (9,49%). About 77% of respondents would call emergency 
if they were present during seizure, while 29,3% of them would protect head of patient in that situation. 63% of 
respondents think that epilepsy patients have working disabilities. Most of our respondents (65%) think that having 
epilepsy is a risk for developing dementia while about 44% of them think that sports activities should be forbidden 
for epilepsy patients. Four percent of students strongly agree that patients suffering from epilepsy should not 
have children, while 10% of respondents think that they die earlier compared with healthy population. Every third 
respondent would never have a relationship and 37% of them would never marry a person suffering from epilepsy. As 
an employer, 8.7% of students would not give a job to person suffering from epilepsy. About 5% of respondents would 
not let their children play with a child suffering from epilepsy. 
Conclusion: There is a lack of knowledge about epilepsy in our study group. Therefore, universities are required to 
improve the knowledge of students about epilepsy by integrating education and first aid course into curriculum. Also, it 
is necessary to reduce negative attitudes by public education campaigns. 
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Status Epilepticus

4 
Review of the new Advanced Paediatric Life Support guideline (2021): management of the 
convulsing child

M Bacon1, H Bangalore2, C Brand3, J Browning4, R Chin5,6, S Mahal7, SS Estevan8, K McHale9, A McLellan3, N Milne10, 
S Pujar2, T Rao11, S Short12, S Warriner13, M Yoong14

1Barts Health NHS Trust – Royal London Hospital, Paediatrics, London, United Kingdom, 2Great Ormond Street 
Hospital, Paediatric Neurology, London, United Kingdom, 3Royal Hospital for Children and Young People, Paediatric 
Neurology, Edinburgh, United Kingdom, 4University Hospitals Dorset, Poole, United Kingdom, 5University of 
Edinburgh, Scotland, United Kingdom, 6Royal Hospital for Children and Young People, Edinburgh, United Kingdom, 
7Great Ormond Street Hospital, London, United Kingdom, 8Addenbrooke‘s Hospital, Cambridge, United Kingdom, 
9Royal Alexandra Children’s Hospital, Brighton, United Kingdom, 10Epilepsy Scotland, Glasgow, United Kingdom, 
11Luton & Dunstable University Hospital, Paediatrics, Luton, United Kingdom, 12Institution - Scottish Ambulance 
Service, Edinburgh, United Kingdom, 13Portsmouth Hospitals University Trust, Paediatrics, Portsmouth, United 
Kingdom, 14Barts Health NHS Trust - Royal London Hospital, Paediatric Neurology, London, United Kingdom

Convulsive status epilepticus (CSE) is the most common childhood medical neurological emergency. A convulsion 
lasting more than 5 minutes is considered prolonged and will often require treatment to aid termination. If a convulsion 
persists beyond 30 minutes, it is associated with increased risk of death and long-term neurological consequences. 
However, the main predictor of outcome is the underlying aetiology. The duration of the convulsion is also important 
with medical treatments, particularly benzodiazepines, becoming less effective with increasing duration. Effective early 
intervention is crucial to outcome. The proposed guideline is set to provide an updated evidence-based structured 
approach on how to manage the convulsing child in the United Kingdom. 

34 
Rate of occurrence of non-convulsive status epilepticus in general neurological clinic: a 
retrospective study of 96 patients

T Afrantou1, K Migkos1, S Kallivoulos1, S Kitmeridou1, V Kimiskidis2, N Grigoriadis1

1Aristotle University of Thessaloniki/AHEPA University Hospital, 2nd Department of Neurology, Thessaloniki, Greece, 
2Aristotle University of Thessaloniki/AHEPA University Hospital, 1st Department of Neurology, Thessaloniki, Greece

Purpose: The estimation of the rate of occurrence of Non-Convulsive Status Epilepticus (NCSE) in a sample of 
inpatients with altered mental status and the evaluation of the outcome of NCSE in relation to underlying cause, 
imaging, comorbidity, age and complications. 
Method: EEG, clinical and paraclinical features of 96 patients who had been hospitalized for altered mental status over 
the past 4 years at the 2nd Neurologic Department and the interconnected Internal Medicine Department of AHEPA 
University Hospital were retrospectively evaluated. 
Results: 
1. Rate of occurrence of NCSE in patients with altered mental status: 7.3 %. Mean age: 79 years (59-88). Level of 
consciousness: 4pts with confusion, 3pts with stupor. EEG according to the Salzburg Consensus Criteria for NCSE: 
(1):1pt, (2):1pt, (3):2pts, (4)3pts. Mean hospitalization: 23 days. Outcome: good for 2pts, poor (death) for 5pts 
2. Patients with good outcome (2pts): Age: 82 and 88. Causes: brain atrophy, unspecified etiology. Complications: 1pt 
with acute myocardial infraction. Hospitalization: 15 and 19 days. 2nd line treatment with 1 anti-epileptic drug (AED) in 
1 patient. 
3. Patients with poor outcome (5pts): Mean age: 76. Causes: acute cardio-respiratory deficiency, hydrocephalus and 
edema of cerebral cortex due to ventriculoperitoneal shunt (VPS) complications, possible encephalitis, meningeal 
carcinomatosis, stroke with temporal lobe edema. Complications: systemic infections in 4 cases. Mean hospitalization 
prior to death: 25.6 days. 2nd line treatment with 3 AEDs in 3 cases. 
Conclusion: Poor outcome is associated with high age, neoplasia, stroke and VPS complications, encephalitis, 
complications after cardio-respiratory deficiency and also, in high proportion (4/5), with systemic infections and 
prolonged hospitalization. The results are in agreement with the literature data, demonstrating that high age, serious 
etiology and complication with systematic infection are high risk factors directly related to mortality. 
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81 
Febrile infection-related epilepsy syndrome: tailoring an approach to treatment

Y Goh1, HSF Tay2, R Rathakrishnan1

1National University Health System, Neurology, Singapore, Singapore, 2National University Health System, 
Rheumatology, Singapore, Singapore

Purpose: A dysimmune process has been thought to underlie Febrile Infection-Related Epilepsy Syndrome (FIRES). 
Cytokine profiling prior to immunotherapy in FIRES is increasingly prevalent. However, serial profiling and tailoring of 
multiple immunotherapeutic agents to a changing immunologic profile is rarely performed. We describe our experience 
with directed immunotherapeutics in a patient with FIRES. 
Methods/Results: An 18-year-old boy presented with first-onset seizure a week after a nonspecific febrile illness. 
He developed refractory seizures requiring multiple anti-seizure medications and general anesthetic infusions. He 
was treated with pulsed methylprednisolone, plasma exchange and ketogenic diet. Contrasted brain MRI showed 
post-ictal changes. EEG showed multifocal ictal runs and generalized periodic epileptiform discharges. Cerebrospinal 
fluid analysis, autoantibody testing and malignancy screen were unremarkable. Genetic testing showed variants of 
unknown significance in the CNKSR2 and OPN1LW genes. 
Initial serum and CSF cytokine analyses revealed that INFg, IL-6, IL-10 and TNFa were highly activated predominantly 
in the CNS, consistent with macrophage activation syndrome. Tofacitinib was initially trialed in view of the elevated 
IFNg suggesting increased T and NK cell activity and potentially superior CNS penetration. After 3 weeks of tofacitinib, 
there was no significant clinical improvement. Our patient had developed nosocomial infections and significant 
suppression of multiple cytokines other than those of macrophage activation syndrome. However, IL-6 continued to 
rise. He was switched to tocilizumab with significant electrographical improvement. Anakinra was also given because 
of persistent prolonged ictal activity after 4 doses of tocilizumab but subsequently stopped because of lack of clinical 
response. 
Serial cytokine profiling showed improvement and subsequent near-normalization of cytokine levels after 7 doses of 
tocilizumab. There was corresponding improved seizure control. Currently, at 6 months after his initial presentation, he 
is undergoing rehabilitation with gradual down-titration of his anti-seizure medications. 
Conclusion: This case illustrates how personalized immunomonitoring may potentially be helpful in cases of 
refractory epilepsy. 

144 
Role of Ocimum sanctum extract on seizure control and neuroprotection in status 
epilepticus model in rats in comparison with valproate

SC Sarangi1, D Sharma1, SS Pattnaik1, A Nambirajan2, TC Nag3, M Tripathi4
1All India Institute of Medical Sciences, New Delhi, Pharmacology, New Delhi, India, 2All India Institute of Medical 
Sciences, New Delhi, Pathology, New Delhi, India, 3All India Institute of Medical Sciences, New Delhi, Anatomy, New 
Delhi, India, 4All India Institute of Medical Sciences, New Delhi, Neurology, New Delhi, India

Purpose: Status epilepticus (SE) causes prolonged or repetitive seizures that, if left untreated, can lead to neuronal 
injury. Ocimum sanctum L., a well known Ayurveda medicine has shown promising neuromodulatory effect including 
epilepsy. Herein the impact of Ocimum sanctum hydroalcoholic extract (OSHE) alone and in combination with 
valproate (VPA) has been investigated in SE model in rats. 
Method: Animals received 127 mg/kg LiCl followed by pilocarpine (25 mg/kg) 24 h later for induction of SE.   OSHE 
(1000 mg/kg) and VPA (370 mg/kg) were administered alone or combination for 3 days prior and 14 days post SE 
induction. Seizure parameters were recorded on day 1(0-3 hr), day 1-3 and day 4-14. Neurobehavioral changes, 
total antioxidant capacity (TAC), Neuron-specific enolase (NSE) in cerebral cortex and hippocampal histopathology 
(electron-microscopic) were assessed at day 14. 
Results: Seizure protection (% of rats without stage 3/4 seizures) was more in OSHE+VPA group (75%) than other 
groups (VPA-66.7%, OSHE-58.3%, SE control-8.3%). The time latency increased and number of stage 3/4 seizures 
reduced in all drug treated groups vs. SE control group (p<0.001). OSHE+VPA group (p<0.001) had better memory 
retention than all other treated groups as evident from passive avoidance test but not in elevated plus maze test. 
OSHE+VPA group had significantly higher TAC (21.77±3.12; p=0.008) and NSE (9.28±1.30; p=0.01) as compared to 
SE control. Electron-microscopy changes showed significant hippocampal myelin sheath damage (62.9%, p<0.001) 
and axonal degeneration (37.7%, p<0.05) in SE control compared to all drug treated groups   
Conclusion: OSHE has comparable seizure control and neuroprotection as with valproate. OSHE+VPA showed 
higher seizure protection and memory retention than valproate alone. 
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191 
Treatment of prehospital status epilepticus with intravenous anaesthetic drugs - Do they 
really increase mortality?

S Maier1, J Godau1, J Bösel1, J Rösche1,2

1Klinikum Kassel, Klinik für Neurologie, Kassel, Germany, 2Universitätsmedizin Rostock, Klinik und Poliklinik für 
Neurologie, Rostock, Germany

Purpose: We performed this retrospective data bank analysis to evaluate the risks and benefits of treatment of 
prehospital status epilepticus (SE) with intravenous anaesthetic drugs (IVAD). 
Methods: We evaluated all treatment episodes of a prehospital SE according to our hospital record system between 
January 1st 2014 and December 31st 2018. Classification according to the International League Against Epilepsy 
(ILAE) classification of 2015, Status Epilepticus Severity Score (STESS), Charlson Comorbidity Index (CCI) at 
admission and the modified Rankin Scale (mRS) at discharge or in hospital death were recorded. Statistical analysis 
was performed with the t-test, the Mann-Withney-U test and the Chi-Square test. 
Results: In 41 patient treatment episodes with IVAD nine patients (22%) died, rendering an increased mortality in 
comparison of treatment episodes without use of IVAD (odds ratio 4.8; 95% CI 2-11.8, p < 001). Especially CCI was 
higher in patients who died after treatment with IVAD than in those who survived after this treatment (median 6, IQR 
4-7 vs. median 1, IQR 1-2, p < 0.0001). There was a trend for lower mortality when IVAD was started in the prehospital 
setting (10% vs. 33%, odd-ratio 0.22 95% CI 0.04-1.2 p = 0.07). 
Conclusion: The association of mortality with IVAD treatment in prehospital status epilepticus may be at least partially 
a result of reduced general condition due to comorbidities. Early treatment with IVAD may even lead to lower mortality. 

220 
The role of the EEG in predicting 30-day mortality after status epilepticus

S Lattanzi1, F Brigo2, G Turcato3, G Giovannini4,5, N Orlandi4,6, G Turchi4, S Meletti4,6

1Marche Polytechnic University, Neurological Clinic, Department of Experimental and Clinical Medicine, Ancona, Italy, 
2Hospital of Merano-Meran (SABES-ASDAA), Department of Neurology, Merano-Meran, Italy, 3Hospital of Merano-
Meran (SABES-ASDAA), Emergency Department, Merano-Meran, Italy, 4Azienda Ospedaliera-Universitaria di 
Modena, Neurology Department, Modena, Italy, 5University of Modena and Reggio-Emilia, PhD Programm in Clinical 
and Experimental Medicine, Modena, Italy, 6University of Modena and Reggio-Emilia, Department of Biomedical, 
Metabolic, and Neural Sciences, Modena and Reggio-Emilia, Italy

Purpose: The Status Epilepticus Severity Score (STESS) appears particularly accurate and effective in identifying 
patients with 30-day survival (high negative predictive value). Its predictive value for 30-day mortality is lower and 
needs to be further implemented. We used reclassification improvement analysis to evaluate whether the inclusion of 
data on electroencephalographic (EEG) patterns improves the predictive value of STESS. 
Method: We included consecutive episodes of SE in patients aged ≥14 at Modena Academic Hospital. Through 
reclassification improvement analysis, we evaluated whether adding EEG data to STESS variables could improve the 
predictive capacity of this score. Spontaneous burst-suppression, after status ictal discharges, and periodic lateralized 
or generalized EEG discharges were compared to EEG patterns without these abnormalities. The outcome was 30-
day mortality. Net reclassification improvement (NRI) was used to quantify the accuracy of the EEG+STESS model in 
reclassifying the risk of mortality compared to STESS alone. 
Results: 711 patients with SE were included, with a 30-days mortality of 28.1% (200/711). The median STESS in the 
entire population was 3 (interquartile range IQR, 2-5). Compared to STESS variables alone, the inclusion of EEG data 
improved the capability of this score in predicting 30-day mortality by a NRI index of 23.3% (SD 0.05, p <0.001). In 
patients who died within 30 days, the EEG did not increase the predictive capacity of STESS. In surviving patients, the 
EEG improved the predictive potential of STESS in 36.1% of patients (184/509). 
Conclusions: Adding the EEG to STESS variables further increases its effectiveness in identifying patients with 30-
day survival, whereas it does not seem to add significant information to identify patients with 30-day mortality. Further 
studies are required to corroborate these findings, and to investigate whether specific EEG patterns can accurately 
predict 30-day mortality following SE. Effectively predicting 30-day mortality after SE remains an unsolved and 
challenging issue. 
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221 
First description of lingual focal motor status epilepticus due to ischemic stroke

B Nucera1, F Rinaldi1, D Flore1, A Bratti1, I Ferraiuolo1, R Nardone1, F Brigo1

1Hospital of Merano-Meran (SABES-ASDAA), Department of Neurology, Merano-Meran, Italy

Purpose: Focal motor status epilepticus (SE) involving one half of the tongue is exceptionally rare, diagnostically 
challenging, and so far never described in the context of an acute stroke. We describe a case of lingual SE due to 
ischemic stroke, providing suggestions for diagnostic workup. 
Methods: Case report. 
Results: A 82-year old man was admitted for sudden onset of right hemiparesis and motor aphasia due to acute 
ischemic stroke. His medical history was significant for arterial hypertension, hypercholesterolemia, hypothyroidism; 
he was taking warfarin for prior pulmonary embolism. 
Neither systemic thrombolysis (high INR values) nor thrombectomy (no large vessel occulusion on cerebral angio-
CT) were performed. Three days later, he presented with subcontinuous clonic movements affecting the right side 
of the tongue, without palatal tremor or impaired awareness. The video-EEG showed massive muscle artifacts, 
without epileptiform abnormalities, rhythmic patterns or focal slowings; the brain MRI showed left frontal ischaemia. 
Levetiracetam 500 mg X 2 was administered orally with cessation of the SE. 
Conclusions: Lingual SE is extremely rare and so far never described as a consequence of a stroke. It reflects 
the activation of the cortical tongue representation in the contralateral primary motor cortex (epileptogenic zone). 
In this condition, clonic movements are not usually associated with a clear ictal pattern in the EEG. In our case, the 
semeiology and response to levetiracetam supported the diagnosis of SE. Although exceptionally rare, clinicians 
should be aware of lingual SE. Semiology, correlation with neuroimaging, video-EEG (although not usually informative 
due to the absence of EEG abnormalities and the marked muscle artifacts) and ex juvantibus therapy with antiseizure 
medications should be carefully considered to differentiate this conditions from non-epileptic lingual myoclonus due 
to brainstem lesions (symptomatic myoclonus) or without an identifiable cause (essential myoclonus). Interpretation 
within the clinical context is mandatory to reach the diagnosis. 

222 
“It´s not mine!” First description of non-convulsive status epilepticus manifesting with 
somatoparaphrenia

B Nucera1, F Rinaldi1, D Flore1, A Bratti1, I Ferraiuolo1, R Nardone1, F Brigo1

1Hospital of Merano-Meran (SABES-ASDAA), Department of Neurology, Merano-Meran, Italy

Purpose: Somatoparaphrenia is a delusion characterized by the denial of ownership for a limb or an entire side 
of body. It is associated with lesions in the right hemisphere, and often accompanied by left-sided paralysis and 
anosognosia. We describe a case of non-convulsive status epilepticus (NCSE) presenting with somatoparaphrenia. 
No prior case of somatoparaphrenia in SE has been reported.  
Methods: Case report. 
Results: A 86-year old, right-handed woman presented with clonic movements in her left upper limb and half of 
the face, with head and eyes deviation towards the left. Her medical history was significant for previous ischemic 
stroke in the right middle-cerebral artery territory; arterial hypertension; previous breast and ovarian cancers. The 
symptoms ceased following intravenous administration of benzodiazepines. The CT (repeated after 48 hours) showed 
no acute ischemic lesions. After three days, the patient had mirror hand movements with grasping reflex on the left 
hand; strength and language were normal, without motor phenomena suggesting seizures. Results of head CT were 
comparable with prior examinations, whereas the perfusion-CT showed right-sided fronto-temporal hyperperfusion 
(increased regional cerebral-blood volume). The patient was unable to recognize the left arm as her own (instead, she 
consistently attributed it to the visiting physician), without concomitant paralysis or anosognosia. The EEG showed a 
pattern of epileptiform discharges on right centro-temporal regions, compatible with NCSE. Diazepam, valproate and 
lacosamide were unable to control SE. The patient became rapidly unresponsive and vital parameters deteriorated 
until death. 
Conclusions: The most striking symptom of NCSE in this patients was the delusional belief that the left arm did 
not belong to her. Clinical, neurophysiological and neuroimaging data point to symptoms arising from a right (non-
dominant hemisphere) fronto-parietal epileptogenic zone. Although extremely rare, even more as an epileptic 
symptom, somatoparaphrenia should be promptly recognized for its localizing value. 
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236 
Exploratory study of new serum microRNAs related to the diagnosis of Status Epilepticus 
(SE)

E Santamarina1, D Campos1, M Quintana1, L Abraira1, JL Restrepo1, A Penalba2, E Fonseca1, A Gifreu1, M Toledo1

1Hospital Vall Hebron, Epilepsy Unit, Barcelona, Spain, 2Vall Hebron Institut Research (VHIR), Neurovascular 
Diseases Group, Barcelona, Spain

Purpose: Blood levels of a number of microRNAs have been reported to be altered in rodent models and in patients 
with epilepsy. The aim of this study was to explore microRNA expression profiles in the serum of patients with SE at 
emergency department (ED) arrival to explore their role as potential diagnostic biomarkers; in addition, we wanted to 
describe which biological processes are involved in those mRNAs with different expression in SE. 
Method: Of a prospective database of patients with suspected epileptic seizures, in which serum samples were 
collected on arrival at the ED, we selected samples from 8 patients with a final diagnosis of SE and 8 patients with no 
SE criteria matched by age, sex and seizure aetiology. In these samples, a microRNA profiling was performed. 
Results: A total of 2,578 mature human microRNAs were analysed. In the analysis of differentially expressed 
miRNAs, there are a total of 41 with a p-value <0.01 (unadjusted) to differentiate between SE and controls, 19 
overexpressed and 21 with a low level of expression in SE. For candidate analysis, we selected the 3 most 
overexpressed miRNAs and the 3 most significant miRNAs with a foldchange >1. We obtained a total of 5 miRNAs: 
hsa-miR-6852-5p, hsa-miR-1910-3p, hsa-miR-129-5p, hsa-miR-6851-5p, hsa-miR-6754-3p. One of the gene targets 
of the first 3 is SVOP: SV2 related protein, that may play an important role in modulating nervous system excitability. 
Other targets of these microRNA include posttranscriptional regulation of gene expression, programmed cell death 
mechanisms, such as p53 activation; and tissue remodeling. 
Conclusion: miRNA screening allows the discovery of new serum candidates associated with SE. These microRNA 
might support differential diagnosis of SE from other emergent situations mimicking prolonged seizures. 

352 
Status epilepticus in mesial temporal lobe epilepsy

O Yetkin1, EN Vanli Yavuz2, NG Sirin1, N Bebek1, B Baykan1

1Istanbul University, Department of Neurology, Istanbul, Turkey, 2Demiroglu Science University, Department of 
Neurology, Istanbul, Turkey

Purpose: Mesial Temporal Lobe Epilepsy with Hippocampal Sclerosis (MTLE-HS) is the prototype of drug resistant 
epilepsy but little attention has been paid to status epilepticus (SE) in this constellation. We aimed to explore the 
differentiating characteristics of this situation. 
Method: We retrospectively reviewed the data of 116 patients with MTLE-HS, diagnosed according to their clinical 
and neuroimaging features, who were followed by the epilepsy outpatient with a follow-up duration of 16.7±7.1 years. 
Data were collected from the files, MRI and EEG archives to delineate the history of status epilepticus, clinical features 
and laboratory characteristics. 
Results: There were 18 patients (16 females)with SE in the main group and the remaining 98 patients (53 females 
(p=0.08)without SE served as the control group. 10 patients had convulsive SE, 7 non-convulsive SE and 1 aura 
continua. 
Frequency of seizures(p=0.000), age at seizure onset (p=0.000),history of generalized tonic-clonic seizures(GTCS) 
(p=0.031),mental retardation(p=0.000), and psychosis(p=0.03) were all higher in the SE group. Moreover, bilateral HS 
issignificantly higher (p=0.04) in the SE group. The seropositivity ratio for anti-neuronal antibodies is also higher in the 
SE group (7/11 versus 19/93) (p=0.00). Engel 1 rate after surgery was lower in patients with SE (4/11) than patients 
without SE (43/49) (p=0.01). There were no significant differences between two groups according to age, history of 
febrile seizures,psychiatric disturbance, family history of epilepsy, additional focus, back ground activity on the EEG 
and sleep-related seizures. 
Conclusion: Female patients with MTLE-HS with more frequent seizures, history of GTCS, mental retardation, 
psychosis and bilateral HS along with anti-neuronal antibodies and unfavorable results of epilepsy surgery are 
at higher risk of SE for yet unexplained reasons. Our preliminary findings indicated a subgroup with a different 
pathophysiological background among the MTLE-HS group, associated with SE risk. 
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380 
European standards of steroid therapy in children with electrical status epilepticus during 
sleep (ESES)

BD Canbay1, KA Klotz2, J Schönberger3, F Jansen4, V San Antonio-Arce5

1Faculty of Medicine, Albert-Ludwig-University Freiburg, Department of Neuropediatrics and Muscle Disorders, 
Freiburg im Breisgau, Germany, 2Faculty of Medicine, Albert-Ludwig-University Freiburg, Department of 
Neuropediatrics and Muscle Disorders, Berta Ottenstein Program, Freiburg im Breisgau, Germany, 3Faculty 
of Medicine, Albert-Ludwig-University Freiburg, Department of Pediatric Neurology, Berta Ottenstein Program, 
Freiburg, Germany, 4Brain Center University Medical Center Utrecht, Department of Pediatric Neurology, CX Utrecht, 
Netherlands, 5Faculty of Medicine, Albert-Ludwig-University Freiburg, Department of Epileptology, Department of 
Neurosurgery, Freiburg, Germany

Purpose: ESES is a rare but well-known childhood epileptic disorder. There is no uniform approach to treatment. 
The aim of this project was to evaluate the different regimens of steroid treatment for epilepsy with electrical status 
epilepticus in sleep (ESES) at different centers across Europe. 
Method: An online survey was conducted (via ‘SurveyMonkey’ Europe) and distributed among pediatric epileptologist 
of European epilepsy centers. Questions focused on center, ESES definition, and regional/national guidelines for 
diagnostic and therapeutic management of ESES. Particular attention was paid to the indication/contraindication of 
steroids and treatment regimens used. 
Results: We received responses of 49 centers (by January 2022). Local standard operating procedures were 
available in 49%, national guidelines in only 26% of centers. Definitions applied vary with respect to both clinical 
manifestations and sleep EEG characteristics. Overall, clobazam and steroids were the two most commonly applied 
treatment options. Indications for steroids were primarily neurocognitive arrest (53%) and clobazam failure (55%); 
but in 26% ESES recording in the absence of neurodevelopmental deficit was regarded as an indication for steroids. 
Treatment goals for steroids were mainly neurodevelopmental improvement (96%) and improvement of behavioral 
disturbances (70%). However, 62% aimed for a reduction of the spike-wave index. Intravenous methylprednisolone 
(solely pulse therapy was applied in 49% of centers), and oral prednisolone were the most commonly used steroids 
formulations, but other steroids used too. The majority of centers (80%) reported to always follow the same scheme, 
but the interindividual variability of schemes between centers was large. 
Conclusion: The vast majority of European pediatric epileptologist use steroids as first line therapy in epilepsy with 
ESES. The formulations, dosages, and regimens used vary significantly. In addition, the inconsistent definition of 
ESES used and large variety between patients complicate assessment of efficacy of different schemes applied. 

430 
The role of the status epilepticus cessation in predicting 30-day mortality

S Lattanzi1, F Brigo2, G Turcato3, G Giovannini4,5, N Orlandi4,6, G Turchi4, S Meletti4,6

1Marche Polytechnic University, Neurological Clinic, Department of Experimental and Clinical Medicine, Ancona, Italy, 
2Hospital of Merano-Meran (SABES-ASDAA), Department of Neurology, Merano-Meran, Italy, 3Hospital of Merano-
Meran (SABES-ASDAA), Emergency Department, Merano-Meran, Italy, 4Azienda Ospedaliera-Universitaria di 
Modena, Neurology Department, Modena, Italy, 5University of Modena and Reggio-Emilia, PhD Programm in Clinical 
and Experimental Medicine, Modena, Italy, 6University of Modena and Reggio-Emilia, Department of Biomedical, 
Metabolic, and Neural Sciences, Modena and Reggio-Emilia, Italy

Purpose: The Status Epilepticus Severity Score (STESS) is accurate and effective in identifying patients with 30-
day survival (high negative predictive value). Its predictive value for 30-day mortality is lower and needs to be further 
implemented. We investigated whether including SE cessation improves the predictive value of STESS. 
Method: We included consecutive patients with SE admitted from 2013 to 2021 at Modena academic hospital. 
Through reclassification improvement analysis, we evaluated whether adding SE cessation to other STESS 
variables could improve the predictive capacity of this score. The outcome was 30-day mortality. Net reclassification 
improvement (NRI) was used to quantify the accuracy of the model adding the SE cessation to the STESS in 
reclassifying the risk of mortality compared to STESS alone. Furthermore, the net clinical benefit of adding the 
cessation of status epilepticus to the STESS was assessed with the decision curve analysis (DCA). 
Results: Of the 711 included patients, 28.1% (200/711) died within 30 days from the SE. Compared to STESS 
variables alone, the inclusion of SE cessation improved the capability of this score in predicting 30-day mortality by a 
NRI index of 28% (SD 0.057, p <0.001). In patients who died within 30 days, the SE cessation increased the predictive 
capacity of STESS. The benefit was highest in the low-medium risk group (15-25%), with a net improvement in 
categorization of 46.6% (34/73) for patients who died at 30 days and 11.6% (29/249) for surviving patients. The DCA 
confirms that the model with the SE cessation added to the STESS leads to a net clinical benefit for wide thresholds of 
risk. 
Conclusions: Adding SE cessation to STESS variables further increases its effectiveness in identifying patients with 
30-day mortality. 
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447 
Focal nonconvulsive status epilepticus with impairment of consciousness in the elderly: 
the relationship between prognosis and initial clinical EEG data and after an initial 
pharmacological protocol

GM Tedrus1

1Pontifícia Universidade de Campinas, Postgraduate Program in Health Sciences, Campínas, Brazil

Objective: To evaluate the initial clinical-EEG data and after an immediate pharmacological treatment related to a 30-
day prognosis of elderly individuals with focal non-convulsive SE with impairment of consciousness (NCSE-focal). 
Methodology: Clinical-EEG data at diagnosis and after an initial pharmacological protocol were related, according to 
the 30-day prognosis of 45 elderly individuals with focal NCSE, with a significance level ofp<0.05. 
Results: The mean age was 73.5±9.1 years. At the time of diagnosis, they all were confused/mentally downgraded 
and 24(20%) of them had stereotyped automatisms. In the EEG, lateralized periodic discharges (LPDs) and rhythmic 
delta activity (RDA) occurred in 25 cases, and electroclinical status epilepticus (ECSE) in 32 cases. After the drug 
protocol, there was clinical improvement in 33(73.3%) cases, maintenance of LPDs in 8 cases, RDA in 14 cases, 
and ECSE in 14 cases. A total of 10(22.2%) individuals died after 30 days of diagnosis. In the simple and multiple 
logistic regression, elderly individuals with ECSE and without LPDs in the initial EEG had a greater chance of 
clinical improvement (OR:9.00; CI(95%):1.08-97.10; p=0.047). In the simple regression analysis, a higher chance of 
death was associated with the presence of RDA at the time of diagnosis with its subsequent disappearance on the 
EEG (OR:6.93; CI(95%):1.20-46.01; p=0.033). The presence of LPDs after treatment was associated with a higher 
occurrence of death, in single and multiple regression analysis (OR:8.75; CI(95%):1.49-73.29;p=0.023). 
Conclusion: In elderly individuals with NCSE-focal the occurrence of stereotyped automatisms as an initial 
manifestation was not associated with mortality. Clinical improvement at 30 days was associated with the presence 
of ECSE and the absence of LPDs on the EEG at the initial assessment. The presence of RDA and LPDs in the initial 
EEG and the maintenance of LPDs after initial treatment was associated with a higher occurrence of death. 

510 
De novo non-convulsive status epilepticus (NCSE) in hospitalized patients with COVID-19

I Rukhadze1, O Koniashvili1, G Kiliptari1
1Central University Clinic after Academic N. Kipshidze, Department of Neurology, Tbilisi, Georgia

Purpose: SARS-CoV-2 infection and its association with neurologic complications are well documented. Seizures in 
the setting of acute Covid-19 can include either relapse of AED controlled convulsions or de novo seizures, without 
any prior history. The result can either be isolated seizures or convulsive or non-convulsive status epilepticus. Hereby 
we present three cases of hospitalized patients with Covid-19 with NCSE and tried to establish the correlation 
between the dynamics of inflammatory markers (C - Reactive Protein, Interleukin - 6), overall clinical severity of 
COVID-19, and NCSE. 
Methods: We collected data from the Central University Clinic After Acad. N.kipshidze, hospital severely affected by 
COVID pandemics. Collected data were assessed retrospectively. Each of these patients was diagnosed with NCSE, 
based on the Salzburg electroencephalographic criteria. 
Results: In described instances, clinical suspicion was elicited by changes in mental and cognitive status. Each of 
these patients exhibited confusion, with variable impairment in memory and language. Prolonged EEG monitoring 
was performed which revealed, generalized polyspike and wave activity at 4 Hz. After intravenous midazolam, EEG 
showed resolution of epileptiform activity. Head MRI did not reveal any pathology nor did examination show focal 
neurologic abnormality. The analysis of serum inflammatory markers showed a progressive increase in quantity 
from the first day of admission, but an exact correlation could not be established. In each of these instances, clinical 
severity was assessed to be severe (according to the WHO definitions). 
Conclusion: Consequently, it must be emphasized that great attention must be taken upon examining and assessing 
patients with possible NCSE. Sometimes the diagnosis of NCSE is delayed especially in critically ill patients with 
comorbidities, which may obscure the timely diagnosis, hence underling the crucial role of EEG monitoring in intensive 
care units. 
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511 
Successful immunotherapy for status epilepticus of a case with high titer of anti-glutamic 
acid decarboxylase antibodies

H Ohara1, M Kinoshita2, N Eura3, Y Nishimori3, M Yamanaka4, H Shimizu1, N Iguchi3, T Kiriyama3, K Tanaka5, K Sugie3

1Minaminara General Medical Center, Department of Neurology, Nara, Japan, 2National Hospital Organization Utano 
National Hospital, Department of Neurology, Kyoto, Japan, 3Nara Medical University School of Medicine, Department 
of Neurology, Nara, Japan, 4Minaminara General Medical Center, Department of Clinical Laboratory, Nara, Japan, 
5Brain Research Institute, Niigata University, Department of Animal Model Development, Niigata, Japan

Purpose: To investigate clinical features of status epilepticus of a patient with high titer of anti-glutamic acid 
decarboxylase (GAD) autoantibodies. 
Methods: A 64-year-old female patient, who presented with drowsiness, recurrent loss of consciousness, restless 
sensation, and apathy (Day 1), was investigated. She had a 23-year history of type I diabetes. On admission, her GAD 
antibody titer was 2,270 U/mL in serum and 64.6 U/mL in cerebrospinal fluid (GAD index 0.82). She was negative for 
antibodies to cell surface neuronal antigens including NMDA, AMPA, GABAb, and glycine receptors, and CASPR2 and 
LGI1. Her clinical course, laboratory findings, and therapeutic responses were serially analyzed. 
Results: Her mental state deteriorated over a week. In the next 2 months, she became unresponsive to verbal 
commands and akinetic with muscle rigidity. Then, right eye deviation and oral dyskinesia appeared. Her EEG on Day 
62 showed rhythmic delta activities regional bilateral frontal areas and sharp waves in the left hemisphere. Treatment 
with lacosamide, levetiracetam and perampanel, based on the diagnosis of nonconvulsive status epilepticus, showed 
only limited effect. Combination of immunotherapy with intravenous methylprednisolone (1,000 mg/day, Day 57-59), 
plasma exchange (Day 72, 76, 79, 82), and intravenous immunoglobulin (0.4 g/kg/day, Day 96-100) was remarkably 
effective and she recovered to speak fluently. EEG on Day 96 improved with residual sharp waves restricted to the 
left parietal area. However, her memory disturbance and irritability persisted. On Day 186, GAD index was elevated 
to 2.89. MRI FLAIR images on Day 188 showed high-intensity lesions in the periventricular white matter of the left 
parietal lobe. Additional treatment with intravenous methylprednisolone (Day 186-189 and Day 201-203) improved her 
mental state, MRI lesions, and EEG findings. 
Conclusion: Autoimmune encephalitis and status epilepticus associated with GAD antibody is one of the most 
refractory conditions, but can be treatable with intensive immunotherapy. 

574 
Status epilepticus caused by change in lifestyle rhythm

K Takada1,2, Y Nakaya2, K Watanabe3, K Sato1, M Kinoshita1

1National Hospital Organization Utano National Hospital, Neurology, Kyoto, Japan, 2Kyoto City Hospital, Neurology, 
Kyoto, Japan, 3Ayabe Renaiss Hospital, Neurology, Ayabe, Japan

Purpose: To explore factors to develop status epilepticus associated with change in lifestyle rhythm. 
Method: A 31-year-old female who emerged with cluster of seizures lasting 8 hours was investigated. She worked 
from evening to midnight and regularly slept from daybreak to noon. For previous three days, she stayed at her 
parents’ house and changed her life rhythm to be a morning person. Sleep duration was kept constant. Her clinical 
characteristics were analyzed. 
Results: Thorough history taking revealed that she had frequent urinary incontinence from 4-year-old, developed 
her first convulsion at age 16, had daily seizures around 26-year-old, and recently had monthly seizures. Video-EEG 
in the previous epilepsy center showed multiple seizure onset zones therefore epilepsy surgery was not indicated. 
Her seizure types were focal aware seizures of psychic feelings with sudden tachycardia, focal impaired awareness 
seizures of brisk clonic convulsion of both upper limbs with convergence gaze, holding her knees to her chest, violent 
movement and vocalization with urinary incontinence, and focal to bilateral tonic-clonic seizures. Her antiepileptic 
medications were carbamazepine 900 mg/day, levetiracetam 1500 mg/day, and diazepam suppository 10 mg as 
necessary. She was also taking analgesics, sedatives, and herbal medicines. Laboratory tests showed increase of 
white blood cells and creatinine kinase in blood, and elevation of IgG index in cerebrospinal fluid. Brain imaging was 
unremarkable. Status epilepticus was successfully suppressed using anesthetics. Afterward, she has been stable with 
monthly seizures exclusively associated with sleep for more than 5 years. Current medications are carbamazepine 
900 mg/day, topiramate 250 mg/day, lacosamide 300 mg/day, and loxoprofen 60 mg according to need. 
Conclusion: In sleep-related epilepsy syndromes manifesting with autonomic symptoms, not only sleep deprivation 
but also change in lifestyle rhythm can cause status epilepticus. Adult patients at night shift work should be cautioned 
about the importance of maintaining life rhythm. 
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694 
Clinical features and outcome of status epilepticus in the elderly: data from the population 
of Modena, northern Italy

N Orlandi1,2, G Giovannini1,2,3, MC Cioclu1, N Biagioli1,2, G Turchi1, AE Vaudano1, S Meletti1,2

1AOU Modena, OCB Hospital, Neurology Unit, Modena, Italy, 2University of Modena and Reggio Emilia, Department of 
Biomedical, Metabolic and Neural Sciences, Modena, Italy, 3University of Modena and Reggio Emilia, PhD Program in 
Clinical and Experimental Medicine, Modena, Italy

Purpose: Status Epilepticus (SE) is a neurologic emergency with high mortality and morbidity rates. In line with the 
rising life expectancy, SE incidence in elderly patients is significantly increasing too. However, due to the lack of 
cohesive reports, elettroclinical features of SE in this population have not been well established yet. 
Method: We reviewed our register of consecutive SE episodes occurred from September 1st 2013 to September 1st 
2021. Post-anoxic episodes were escluded, while, for patients with more than one SE, only data of the first status 
were considered. We evaluated the differential characteristics of SE in elderly (≥ 65 years; eSE) compared to youger 
adults (18 – 64 years; ySE). Older patients were further classified as early-eSE (65 – 74 years), late-eSE (75 – 84 
years) and very late-eSE (≥ 85 years) and compared to each other. 
Results: 557 patients were included (mean age: 70 years). 392 patients were older than 65 years (71 %). An 
antecedent epilepsy was more common in younger adults than in older ones (40% vs 25%; p=0.001). Cerebrovascular 
diseases (141/392; 35%) and brain tumors (43/392; 11%) were the most frequent etiologies in eSE. Non convulsive 
SE (NCSE) occured more frequently in elderly patients (56% vs 40%; p=0.001). Despite no significant differences 
in treatment refractoriness between ySE and eSE (p=0.50), 30-day mortality was significantly higher in the elder 
population (7% vs 32%; p<0.001) and increased up to 52% in very late-eSE patients, in an age-dependent manner 
(p=0.002). 
Conclusion: SE represents a frequent entity in elderly patients, especially in the setting of cerebrovascular diseases. 
In this population, SE diagnosis may be complicated and delayed by subtle non-motor clinical presentation. Even if 
an advanced age did not influence treatment response, SE in older patients were associated with a worse short-term 
outcome in an age-dependent manner. 

715 
Clonazepam in status epilepticus: dosage and its correlation with outcome

J D‘Antò1, A Rossetti1, J Novy1

1Lausanne University Hospital, UNIL, Lausanne, Switzerland

Purpose: Benzodiazepines are the first treatment line in status epilepticus (SE). Despite their well-established benefit, 
benzodiazepines are frequently used underdosed with potential detrimental consequences. In Europe, clonazepam 
is most commonly used as the first line treatment. The aim of this study is to explore the correlation between CLZ 
loading doses and SE outcome. 
Methods: Retrospective analysis of a prospective registry in Lausanne, Switzerland (CHUV Lausanne University 
Hospital), including all SE episodes treated between February 2016 and February 2021. Patient characteristics, SE 
features, a validated SE severity score (STESS) and treatment characteristics were prospectively recorded. We 
considered that loading doses of 0.015mg/kg or more were following previously published guidelines. 
We analyzed outcome in term of mortality, intubation for SE treatment, intubation for airways protection, number of 
treatment line after the CLZ, proportion of refractory episodes. 
Results: We collected 287 SE episodes. In the total cohort, median CLZ loading dose was 0.1 mg/kg. Treatment 
Guidelines were followed in 21.9% of SE episodes. Thirteen percent of SE were intubated for airways control while 
12.7% for status epilepticus treatment. Followed treatment guidelines were only independently associated with older 
age (68 yo vs 62 yo, p=0.002) and more frequent intubation for airways protection (23% vs 11%, p= 0.013). In term of 
mortality, only STESS (p<0.0001) and potentially fatal etiology (p< 0.002) were independently associated with death 
as outcome. 
Conclusion: CLZ treatment guidelines in SE were more frequently followed in younger patients and led more 
often to the need of intubation for airways protection. CLZ dosage did not alter mortality in SE. Following treatment 
guidelines seems not to be a major determinant in SE outcome. Our results suggest that CLZ dosage in SE may be 
individualized depending the clinical setting 
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807 
Comparative analysis of long-term seizure outcome in New-onset refractory status 
epilepticus (NORSE) patients: anti-NMDAR encephalitis versus cryptogenic NORSE

S-J Ahn1, K Chu1

1Seoul National University Hospital, Neurology, Seoul, Korea, Republic of

Purpose: Previous studies revealed that autoimmune or paraneoplastic encephalitis as specific etiologies of NORSE. 
However, about 50% of cases remained cryptogenic after extensive evaluation. Although patients experienced the 
same SE and were treated with similar immunotherapy, long-term seizure outcomes depend on the specific etiology 
of NORSE. Therefore, we studied and compared long-term seizure outcomes of cryptogenic NORSE and NORSE in 
anti-NMDAR encephalitis. 
Methods: We retrospectively reviewed Seoul National University Hospital Autoimmune Encephalitis Registry. 
We included patients who were diagnosed with definite or possible autoimmune encephalitis (AE) whose initial 
presentation was SE. To obtain long-term clinical outcome and seizure outcome, patients with short follow-up period 
(< 2 years) were excluded. In the registry, 17 NORSE patients of possible AE with no identified etiology after extensive 
work-up, were classified as cryptogenic NORSE. 19 anti-NMDAR encephalitis patients with NORSE presentation were 
also included. We compared seizure outcome, EEG findings, MRI findings and number of antiepileptic drugs (AEDs) 
between two groups. 
Results: Compared to anti-NMDAR encephalitis cryptogenic NORSE patients had longer duration of SE 
days(34.88±11.38 vs. 16.76±13.15, P<0.001). In the initial EEG findings, cryptogenic NORSE patient mostly showed 
periodic epileptiform discharges (70.95%) while most of anti-NMDAR encephalitis showed rhythmic delta activities 
(78.95%). In Kaplan-meier survival graph for 3-months seizure free event, anti-NMDAR encephalitis showed 
significant superior outcome compared to cryptogenic NORSE (P<0.001). In anti-NMDAR encephalitis, about 50% 
of patients got 3-months seizure free between 6 to 9 months from disease onset. Long-term AED free rates were 
significantly higher in anti-NMDAR encephalitis (15/19 vs. 1/17,P<0.001). 
Conclusion: Although initial presentations of SE were similar, EEG findings and long-term seizure outcome of 
NORSE were different according to specific etiology. It is assumed that the effect of epileptogenesis differs depending 
on the detailed etiology of NORSE. Further research on epileptogenisis in NORSE is required. 
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Exploring the feasibility of an interactive virtual avatar and automated conversation 
analysis in the differentiation of epileptic and dissociative seizures

N Pevy1, T Walker2, H Christensen3, M Reuber1,4

1The University of Sheffield, Neuroscience, Sheffield, United Kingdom, 2The University of Sheffield, Division of Human 
Communication Sciences, Sheffield, United Kingdom, 3The University of Sheffield, Computer Science, Sheffield, 
United Kingdom, 4Sheffield Teaching Hospitals NHS Foundation Trust, Academic Neurology Unit, Sheffield, United 
Kingdom

Purpose: Linguistic and interactional observations in doctor-patient seizure consultations have been shown to assist 
the differential diagnosis of epilepsy and dissociative seizures. However, the expertise required to conduct close 
interactional and linguistic examination of communication is unlikely to be present in the emergency and primary care 
settings where people first present after a seizure. Our research explores whether observations previously made 
in face-to-face interactions between patients and doctors are still present in interactions between people who have 
experienced seizures and an interactive virtual avatar (IVA). Their documentation would raise the prospect of such 
observations being detected automatically and thereby contributing to an automated diagnostic procedure involving 
speech recognition and a decision-making paradigm. 
Method: 21 people with diagnoses of epilepsy or dissociative seizures interacted with a computer-presented IVA who 
asked participants about their most recent seizure. Responses were recorded using patients’ mobile device or the 
computer which patients were using for the interaction with the internet-based IVA. In this proof-of-principle analysis, 
we used the qualitative methodology of conversation analysis manually to explore patients’ responses to the IVA and 
to observe whether the linguistic and interactional differences previously proven to support the differential diagnosis 
are still identifiable in this context. 
Results: Although there are differences in how people speak to the IVA compared to a doctor, we found that the 
previously described linguistic and interactional differences of differential diagnostic value are still present in these 
interactions. However, some of the observations present differently in interactions with the IVA than in doctor-patient 
interactions. 
Conclusion: These findings suggest that it may be feasible for a computer to automatically detect these linguistic 
differences. 
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Cerebral vascular malformations characteristics – retrospective study

K Wężyk1,2, M Bosak3,1

1University Hospital, Department of Neurology, Krakow, Poland, 2Jagiellonian University Medical College, Department 
of Physiotherapy, Krakow, Poland, 3Jagiellonian University Medical College, Department of Neurology, Krakow, Poland

Purpose: Cerebral vascular malformations (CVM) represent group of diverse vascular abnormalities which may cause 
wide range of neurological symptoms or which can be incidentally discovered in routine brain MRI. The aim of our 
study was to characterize patients with CVM, especially in relation to the incidence and management of epilepsy in 
this group. 
Method: We retrospectively reviewed medical records of 50 patients (including 30 women) who were hospitalized 
at the Department of Neurology or seen in our outpatient clinic. The following data were collected: demographics, 
CVM subtype and location, incidence of focal neurological signs and hemorrhages, treatment modalities, epilepsy 
diagnosis, antiepileptic drugs and seizure outcome. 
Results: 38 patients (17 females, 44,7%) were included in the analysis. Median age was 38,5(quartiles:30-48). 
Cavernous malformations (CM) were detected in 25 (65.8%) patients, arteriovenous malformations (AVM) in 12 
(31.6%) and developmental venous anomalies (DVA) –1 (2.6%). Most common localizations of CVM were temporal 
11 (28.9%) and frontal lobes frontal (9, 23.7%). Focal signs were present in 10 (26.3%) and a quarter of patients (11, 
28.9%, ) suffered from brain hemorrhage in the past. 
Epilepsy has been diagnosed in 33 cases (84.2%), mostly used antiepileptic drugs were valproic acid (11, 28.9%) and 
levetiracetam (9, 23.7%). 18 (47.4%) patients were seizure-free. 
Conclusion: Epilepsy is a common diagnosis among patients with cereberal vascular malformations and in majority 
of patients remission can be achieved. 

599 
Epilepsy and the translation of Epilepsy Monitoring Unit events into accurate clinical 
diagnosis

H Ismail1, T Bourke1, M Khalil1, H Adenan1, N Delanty1, H El-Naggar1

1Royal College of Surgeons in Ireland, Dublin, Ireland

Purpose: The aim of this audit was to review the initial clinical assessment of patients in Beaumont Hospital’s 
Epilepsy Monitoring Unit (‘the EMU’) and to determine if patients’ seizures were being appropriately classified. A 
particular concern was that subjective events recorded in the EMU were being translated into ‘non-epileptic events’. 
This could be understood by some less experienced staff to mean ‘psychogenic non-epileptic events’. 
Method: The baseline audit was a retrospective review of 20 patients who were admitted to the EMU between 
November 2019 and January 2020. There was a retrospective re-audit of a further 49 patients admitted between 
May 2020 and August 2020. These patients were admitted for either diagnostic reasons or pre-surgical evaluation. 
Patient electronic records, telemetry EEG, discharge letters, and any attached documents, such as MRI reports, were 
reviewed. Pre-admission diagnosis was considered while reviewing the final diagnosis in the discharge letter. 
Results: In the baseline audit of 20 patients, 11 had clear communication of diagnoses, 8 had minor or medium 
errors, and there was 1 significant miscommunication of epilepsy diagnosis. Errors included inaccurate recording 
of patient details, incorrect or incomplete communication of EEG findings, and poorly-worded test results. Of the 49 
patient re-audit files reviewed, 42 patients had a clear and accurate diagnosis and 6 files had minor errors. 1 file could 
not be located. 
Conclusion: This review highlighted the importance of maintaining accurate patient records and classifying and 
communicating accurate diagnoses using the current International League Against Epilepsy (ILAE) framework. A 
standardised protocol for categorising errors, combined with continued regular reviews, will help transform these 
errors into learning opportunities for future patient engagement. There was a significant reduction in error rate 
between the initial audit and the re-audit, showing the benefits that can be gained from discussing and learning from 
these reviews. 
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