University Children’s Hospital Basel

&K Universitdt

/<IN Basel

Epileptologischer Vogelflug
GNP Stuttgart 2024

Prof. Dr. med. Alexandre N. Datta

Stv. Chefarzt, Abteilungsleiter Neuropadiatrie, Entwicklungspadiatrie, Rehabilitation
Co-Leiter Zentrum fiir Epileptologie, Schlaf- und Chronomedizin der Basel Universitatkliniken
Forschungsgruppenleiter « Pediatric epilepsy and sleep», Departement Klinische Forschung
Universitats Kinderspital beider Basel (UKBB), Basel, Schweiz



uKkBB

kompetent & menschlich

Disclosures

Consultantactivities for Idorsia, Neurocrine, Epilog, Takeda, Biocodex

Advisory board activity for Idorsia, Eisai, Jazz Pharmaceuticals, UCB, Angelini,

Neuraxpharm

© UKBB Alexandre N. Datta



UuiBB

kompetent & menschlich

The world of pediatric epileptology
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Unveiling the disease progression in developmental

and epileptic encephalopathies: Insights from EEG and
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Key points

» Genetic developmental and epileptic encepha-
lopathies (DEEs) are characterized by vari-
ous seizure types, genetic heterogeneity, and
cognitive impairment with variable clinical
trajectories.

« Comparison of electroencephalography (EEG)
data between seizure onset and last follow-up
revealed a predominance of poorly organized
and slow background activity at follow-up.

« Cognitive assessments indicated a high preva-
lence of cognitive impairment, with an in-
creased rate of severe intellectual disability at
the last follow-up, highlighting the possible
progressive nature of DEEs.

« The presence of a high prevalence of drug-
resistant seizures, status epilepticus, movement
disorders, and behavioral problems under-
scores the need for further research to better
understand the complexity underlying DEEs.
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DEE vs EE-SWAS

91 Patienten

RESEARCH ARTICLE
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Objective: To understand the eticlogical landscape and phenotypic differences between 2 developmental and epilep-

tic encephalopathy (DEE) syndrames: DEE with spike-wave activation in sleep (DEE-SWAS) and epileptic encephalopa-
thy with spike-wave activation in sleep (EE-SWAS). A B
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Steroids or Clobazam in (D)EE-SWAS?

Clobazam Corticosteroids
(n=23) (n=22)
. . . + 5
Corticosteroids versus clobazam for treatment of children @r® ale e 5
. . . . . . . . Crosstlurk Female 8(35%) 7(32%)
with epileptic encephalopathy with spike-wave activation in Ageat indusion.years 61008) 7429
sleep (RESCUE ESES): a multicentre randomised controlled trial B Aot ot SIRNES Your B2125) E(28)
Age at EE-SWAS diagnosis, years 59(18) 72(24)
Marleen M L van Arnhem*, Bart van den Munckhof*, Alexis Arzimaneglou, Emilio Perucca, Liisa Metsdhonkala, Guido Rubbeli, Complicated perinatal history 91(39%) 13(59%)
Marianne Sende d Khinchi, Anne de Saint-M, ), Kerstin A Klotz, Julia Jacobs, ) Helen Cross, Irene Garcia Morales, Wim M Otte, Febrile seizures 5(22%) 2(9%)
Heleen Cvan Teeseling, Frans S S Leijten, Kees P Braun, Floor E Jansen, on behalf of the RESCUE ESES study groupt L a nC et N e u rO |0 q y’ 2 4 Afebrile seizures 20/(87%) 15 (68%)
Seizure type at inclusion®
lised B(35%) 4(18%)
Clobazam (n=21) Corticosteroids (n=22) RR (95% Clj or pvalue Focal 15(65%) 11(50%)
B (95% CI) No seizures 3(13%) 7(32%)
Previously treated with at least one antiseizure medications 18 (78%) 15 (86%)
) M:;f‘ [D)ar m{E) Me.:‘n (30} or Aetiology of EE-SWAS
median (IQR) median (IQR) . ey B
Primary outcomes at 6 months Established structural or genetic 14 (61%) 12 (55%)
1Q responder rate 0 (0%), n=18 - 5 (25%), n=20 N RR10-0(1-2t0 1310-4) 0025 MRl abnormalities*
Cognitive sum score responder rate 1(5%) . 1(5%) . RR 1.0 (01-117) 097 Thalamic injury 313%) 2(9%)
Infarction 1(4%) 1(5%)
Secondary outcomes at 6 months
Malformation of cortical development 1(4%) 1(5%)
DeltalQ 18 (86%) -071(62) 20(91%) 49(93) B56(03to10-8) 0-039 Othert 8(35%) 5(23%)
Delta cagnitive sum score 1(100%) 01(0-43) 2 (100%) 03(0-41)  BO2(-01to0-4) 020 Non-specific 2(9%) 2(9%)
Delta SWI () 1(100%) 0(-12to4) 2 (100%) -5(-55t07) NA 072* Nane 11(48%) 12(56%)
Global daily functioning (VAS score) 16 (76%) 13(1.0) 17 (77%) 13(13) B00(-08tan8) 096 pacbolCabnonolty g @
Genetic abnormalityt 5(22%) 1(5%)
EEG respondert 4(19%) 7(32%) - RR17 (051035) 034 Psychomotar development before EE-SWAS onset
Sleep SWI <50%+ 3(14%) 7(32%) . RR 08 (0:3t011) 018 TS ey )
Occurrence of seizurest 9(43%) 8 (36%) - RRO-B(0-3to15) 0-66 Mildly delayed (developmental EE-SWAS) 5 (22%) 8(36%)
Secondary outcomes at 18 months Moderately delayed (developmental EE-SWAS) 5(22%) 3(14%)
1Q responder rate 3(21%), n=14 2(12%), n=17 . RR0-5 (0110 2:3) 047 Severely delayed (developmental EE-SWAS) 4(17%) 2(9%)
) ) havioural disorder before EE-SWAS 4(17%) 6(27%)
Cognitive sum score responder rate 2 (10%), n=20 3 (15%), n=20 - RR15(0-3to5.9) 0-63 E-SWAS cincalor EEG semiokogy
DekalQ 14 (67%) -041(12:0) 17 (77%) 12(102)  B12(-69t094) 076 Typical EE-SWAS 18(78%) 14(64%)
Delta cognitive sum score 20(95%) 0-1(0-9) 20 (91%) 0-2(0-5) B01(0-3t00-6) 0-60 Atypical EE-SWAS. 5(22%) 8(36%)
Delta SWI (%) 21(100%) -3(-55t0 4) 21(95%) -10(-39to2) NA 0-86* Sleep spike-wave index percentage at baseline EEG 90 (82-95) 87(82-93)
Global daily functioning (VAS score) 14 (67%) 2.0(1.8) 14 (64%) 1.8 (1.4) B-02(-15ta11) 073 S T e R Tl 2R 016 (7% n=22 13 (PR Nin=1E;
EEG respondert 6(29% 9 (43%), n=21 RR1S (0.6t0 26 034 Total 1Q at baseline neuropsychological assessment 76(21) 76(21)
responcer (29%) (43%), n= . ( ) Cognitive sum score at baseline 2.0 (14) -15(1-4)
Sleep SWI <50% 6(29%) 7(33%), n=21 : RROS (05tal2) 074 Data are n (%), mean (5D}, or median (IQR). EE il ith spik ctivation in sleep.
Occurrence of seizurest 8(38%) . 8 (38%), n=21 - RR1.0(0-4ta18) =0-99 IQsintelligence quotient. *Patients can be reported in category, ill not always add
1o 100%. i it icular i t, sinus whits
Q=i igence quotient. SWisspike: index. NA=not applicable. *p value derived from Wilcoxon rank-sum test because skewed variable could not be included in linear um';ttﬂlhnn:ma|i(;g5' dilated ventricles, and mg,‘m"m,;m,"ﬂ"“?;ﬂ" #induding TRPM3, WAC, 16p11.2 -
regression. tDefined as SWI decline by =25% compared to baseline. +Post-hoc analyses. microdeletion, CBS, ATP1A3, and SETD2 mutations.
Table 2: Primary and secondary outcomes T Lerrc i)

Interpretation The trial was terminated prematurely, and the target sample size was not met, so our findings must be
interpreted with caution. Our data indicated an improvement in IQ outcomes with corticosteroids compared with
clobazam treatment, but no difference was seen in cognitive sum score. Our findings strengthen those from previous
uncontrolled studies that support the early use of corticosteroids for children with EE-SWAS. 6
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Epilepsy surgery
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Long-term neuropsychological trajectories Epilepsy surgery below the age of 5 years: Are we still in
in children with epilepsy: does surgery time to preserve developmental and intellectual functions?
halt decline?
@Maria H. Eriksson,"** @Freya Prentice,? @Rory J. Piper,* @Konrad Wagstyl,S Simona Cappelletti' | Cinzia Correale’ | Mattia Mercier' |
®Sophie Adler," Aswin Chari,"* @John Booth, Friederike Moeller,” Krishna Das,*’ Giusy Carfi Pavia' | Chiara Falamesca® | Alessandro De Benedictis®
(®Christin Eltze,” Gerald Cooray,”® Ana Perez Caballero,’ 7Lara Menzies,° . 3 . . 1 s .1
(®Amy McTague, ° Sara Shavel-Jessop, > ®Martin M. Tisdall,"+* ]. Helen Cross,**! Carlo Efisio Marras | Chiara Quintavalle | Concetta Luisi |
Patricia Martin Sanfilippo® and @ Torsten Baldeweg"** Chiara Pepi’® | Daniela Chiarello' @ | Federico Vigevano®® |
Luca De Palma'® | Nicola Specchio™*
TO,n=12 TLn=12 T2,n=15
g ’t DS g Typically developing children No
ﬁ Impairment
Surgery
T0,n=10 TLn=8
[ o ; .
(o) 4 Epilepsy: seizure-free T2,n=4
= . after surgery Mild
g, E Impairment
(e} ‘ T2,n=5
(&} ' Epilepsy: not seizure-free TL,n=5
: after surger
; il Moderate R4 I
: Impairment
: B T2,n=3
: Severe TOuEL Tzl I
3 Impairment -
v
' : T ! J : 27 Patienten
5 10 15 20 . . . . .
A 2 Gruppen: lange Epilepsiedauervor OP: Time is brain!
ge (years) Kirzerer Epilepsiedauer vor OP: Verbesserung Kognition

Langere Epilepsiedauer vor OP: Verschlechterung moglich
© Alexandre.Datta@ukbb.ch

> 800 Kinder, GOSH, 1990-2018



UuiBB

kompetent & menschlich

Spin labelig perfusion, EEG activity, lesion size

OPEN | esion volume and spike frequency | s¢jRep. 2024 Mar
on EEG impact perfusion values
in focal cortical dysplasia:

a pediatric arterial spin labeling
study

Antonio Giulio Gennari©%2, Giulio Bicciato©**, Santo Pietro Lo Biundo®?,
Raimund Kottke®*, llona Stefanos-Yakoub™?, Dorottya Cserpan®?,
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Epileptogenesis TSC
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Epileptogenesis in tuberous sclerosis
complex-related developmental
and epileptic encephalopathy
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The epilepsy-autism spectrum disorder phenotype in the
era of molecular genetics and precision therapy
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Movement Disorders in Patients With Genetic
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GENETIC MUTATIONS UNDERLING EPILEPSY AND AUTISM

Genes involved in synaptic
function and structure
SHANK3, CDKLS, STXBP1,
EPILEPSY o
Genes encoding for NRXN1, PCDH19, CASK
ion channels
SCN1A, SCN2A, SCN8A, AUTISM
KCNB1, HCN1, GRIN2D,
CACNA1A

© UKBB Alexandre N. Datta

Figure 4 Patterns of the 5 Most Common Movement Disorders Grouped According to the Biological Mechanisms Causing
Genetic DEEs (in 3 or More Individuals)
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Fenfluramine bei Dravet, Lennox und anderen DEEs
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Fenfluramine in the treatment of Dravet syndrome: Results Practical considerations for the use of fenfluramine to
of a third randomized, placebo-controlled clinical trial manage patients with Dravet syndrome or Lennox-Gastaut
syndrome in clinical practice
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CBD und Stiripentol
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BOX 1 dati for the opti ion of Epidiolex for sei iated with LGS, DS,
and TSC

Overcoming barriers to Epidiolex initiation
1. Identifying patients with LGS
« History of multiple drug-resistant seizures
+ Some degree of cognitive impairment
« EEG SSW activity
« Review patient history and utilize REST-LGS for identification of potential LGS
2. Identifying patients with DS
« Reference: 2022 International Consensus on Diagnosis and Management of DS?
+ Genetic testing recommended as SOC*
3. Identifying patients with TSC
« Reference: 2021 Updated International TSC Diagnostic Criteria™®
+ Conduct detailed skin examination
4. Differentiating Epidiolex from non-FDA-approved CBD products
« Inform patients and their families that Epidiolex is approved and evaluated in RCTs
5. Setting for ic effect and of Epidiolex
« Proven efficacy in seizure reduction and anecdotal behavior/mood improvement

Epidiolex dosing for seizures associated with LGS, DS, and TSC

6. Initiation, titration, and maintenance of Epidiolex
« Inform patients that response to Epidiolex is individualized
+ Determine initial target dose and titration rate based on patient baseline variables, prior response to ASMs, and therapeutic goals
7. Food effects
+ Epidiolex should be taken with or without food consistently, preferably with food, particularly high-fat food
- Epidiolex can be taken while on dietary therapies
8. Managing AFs associated with Epidiolex
8a. Gastrointestinal AEs
« No proactive changes to bowel regimen needed
« Diarrhea mil dose if Epidiolex dose reduction if other efforts fail
. Liver function AEs
Monitor liver function: pre-Epidiolex initiation, and 1, 3, and 6 mos post-initiation
Periodic LFTs thereafter or as clinically indicated
. Sedation AEs
Initiate sedating medications at lower dose with slow titration when added to Epidiolex
Administer either a higher evening dose of Epidiolex or CLB (or both), or a single evening dose of Epidiolex QD if daytime
sedation is a concern
9. Managing Epidiolex and concomitant medications
9a. Epidiolex and CLB
« If tolerated, maintain CLB without immediate dose adjustment when adding Epidiolex
« If patients experience sedation, reduce CLB dose when adding Epidiolex
Consider low-dose CLB in patients who do not obtain optimal benefit from Epidiolex
. Epidiolex and VPA
‘When adding Epidiolex to VPA or vice versa, monitor LFTs upon drug initiation and at 1, 3, and 6 mos after initiation
If LFTs are persistently elevated or patient is symptomatic while on VPA, and if patient failed VPA, gradually decrease or
eliminate VPA; reduce Epidiolex dose if elevated LFTs not resolved
1f VPA is added to Epidiolex, the same safety monitoring is recommended
. Epidiolex and oral mTOR inhibitors
Epidiolex added to oral mTOR inhibitor: monitor mTOR inhibitor levels, reduce dosage
Oral mTOR inhibitor added to Epidiolex: initiate mTOR inhibitor at lower dose, titrate slowly, and monitor mTOR inhibi-
tor levels
+ When discontinuing Epidiolex, consider increasing mTOR inhibitor dose
9d. Epidiolex and other concomitant medications
+ Consider potential DDIs between Epidiolex and other concomitant medications
+ Consider increasing Epidiolex dosage up to 2-fold when coadministered with a strong CYP3A4 and/or CYP2C19 inducer
+ Reduce dosage of substrates of UGT1A9, UGT2B7, CYP1A2, CYP2CS, and CYP2CO if patients experience AEs during
coadministration with Epidiolex
10. Determining whether the optimal dose is reached
« Increase Epidiolex dose as tolerated; consider response to maximum tolerated dose as effectiveness measure
+ Add other ASMs if Epidiolex is not optimally effective at maximum tolerated dose; medications should not be added when
titrating Epidiolex
11. Assessing outcomes
+ Assess outcomes during each patient encounter
« Primary efficacy outcome: reduction in seizure burden
+ Secondary efficacy outcomes: use of rescue medications, emergency room visits, and days missed from school/work
« Effects on total medication regimen, mood, and behavior should also be assessed
12. Discontinuation of Epidiolex
+ Gradually taper patients off Epidiolex
« Ifthe situation is emergent or patient is having intolerable AEs, discontinue Epidiolex without tapering
. C may need ad when i Epidiolex due to PK/PD

*SCNA1 variants are not required for diagnosis. l 2
Abbreviations: AE, adverse event; ASM, antisei: medication; CBD, idiol; CLB, DDI, drug—drug in-
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Cenobamate in pediatric patients

Epilepsy & Behavior 130 (2022) 108679
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Brief Communication 21 Kinder

Adjunctive use of cenobamate for pediatric refractory focal-onset )

epilepsy: A single-center retrospective study e

Robin T. Varughese?, Yash D. Shah®, Shefali Karkare?, Sanjeev V. Kothare **

“ Division of Pediatric Neurology, Department of Pediatrics, Cohen Children's Medical Center, New Hyde Park, NY, USA
" Department of Neurology, Duke University School of Medicine, Durham, NC, USA
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Table |. Current Genetic Therapies for Epilepsy Preclinically Tested.

James S. Street, PhD', Yichen Qiu, PhD', and Gabriele Lignani, PhD'®

! Department of Clinical and Experimental Epilepsy, UCL Queen Square Institute of Neurclogy, London, United Kingdom
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Email: glignani@ucl.ac.uk

1

| Therapy targets
| gene(s) and networks
| with phenotype

__| reversal. No examples

6

|

| Gene replacement therapy =
5 | gene replaced. No clinical

| examples yet

| Gene or mRNA therapy - dwectly modifies the
4 gene or machinery regulating protein production.
| No clnical examples yet
l Therapy directly targets gene dysfunction e.g use of
3 everolimus in tuberous sclerosis, use of sodum channel
‘ blocking drugs in sodium channelopathies, B6 in ALDH7AT

Recognized response to ASM in certain genetic epilepsy syndrome
but mechanism not understood a.g the use of carbamazepine in
| mutations in PRRT2

Recognized response to ASM in certain epilepsy phenotype e g steroids in infantie
spasms, valproate in epilepsy, in
Dravet syndrome. rufinamide in Lennox-Gastaut syndrome

Byrne et al, 2021

Strategy Disease targeted Vector delivered Clinical trial Citations
Dravet syndrome :f\;.gtli-\r‘;C:.G-SCN | A/pAAV9-pGad |- _ 12
Gene supplementation CDKLS defic ¥
’ encency AAV-PHP.B-CBh-hCDKL5_| - 3
disorder
AAV9-PhP.eB-TetOn/mdIx-dCas9A-
Gene modulation Dravet syndrome Scnla/AAVS-PhP.eB-flox-VGAT-dCASIA- Ef\h.llgTEAC;S\;?‘?Ile 4-6
Scnla/AAVI-RE(GABA)-e TF(Sen ) ( )
. . MONARCH
@ Dravet syndrome ASO-Scnla nonproductive splicing event (NCT04740476) 7.8
5 SCN2A DEE ASO-Scn2a = 9
SCNsA ASO-Scn8a - 10
Antisanse encephalopathy
oligonucleotides Epilepsy of infancy
with migrating focal ASO-Kentl - I
seizures
Lafora disease ASO-Gys ! — 12
GTX-102
Angelman syndrome ASO-Ube3a-ATS (NCT04259281) 13,14
RNA interference Lennozx-Gastaut scAAVI-miDnmla - 15
syndrome
TLE scAAV2-CBA-pDyn (predynorphin) - 16,17
Neuropeptides TLE rAAV/2-CBA-NPY/AAVI-CAG-NPY- _ 18,19
hY2
TLE AAV2-FIB-GAL (Galanin) — 20
TLE and tical AAV5-Camkllz-HA-hM4D(Gi)/AAV2/5-
. Ia" _I"E"“’r ea hCAMKII-hM4D(Gi)/AAV2/7-CamKlla- - 21-23
ocal epliepsy hM4D(Gi)/AAV2. | -hSyn-hM4Di
. , neocortical -Camk2a-| r -Camk2a-
E e TLE | LV-Camk2a-NpHR/rAAV5-Camk2a
g XOgenous proteins focal epilepsy and eNpHR/CamKII/PV-cre x floxed-STOP - 24-28
g_ cortical injury ChR
£ -
& Neocordical Lentivirus CAMK2A-eGIuCL - 29
focalepilepsy
TLE AAV9 CamKII-dCAS9A-Kcnal - 30
JLE and neocortical | | o i/aAV9 CAMK2A-EKC(KCNAL) NCT04601974 31,32
focal epilepsy
TLE AAV9-cfos-EKC (KCNAI) - 33
Endogenous channels Epis_odic a_taxia type ASO-Scn8a _ 34
| with epilepsy
Dravet syndrome ASO-5cn8a - 10
KCNQ2 DEE ASO-Scn8a - 34
TLE AAV10-shRNA-Scn8a — 35
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