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Savannah — DEE, LGS, and Calcium Channel
Overactivation Disorder (my daughter)

Calcium channel disorder age 18

Seizures at age 2, LGS at age 5 Age 26 now




What are Epileptic
Encephalopathies (EEs)?




Epileptic
Encephalopahties (EEs)

Group of epilepsy syndromes
where the frequent epileptic
activity contributes to the
cognitive and behavioral
impairments beyond that
expected from the underlying
cause of the syndrome alone.
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Some Epileptic Encephalopathies*

Doose Syndrome
Dravet Syndrome
Early Myoclonic Encephalopathy
Landau-Kleffner Syndrome
Lennox-Gastaut Syndrome
Ohtahara Syndrome
West Syndrome / Infantile Spasms
Gene-specific epilepsy syndromes
-CDD — CDKL5 Deficiency Disorder
-Dup15Q Deficiency
-SCN8A Epilepsy
-And many more

*To name a few, can have more than one

Courtesy of Ingrid Scheffer




Seizures

Epileptic
Encephalopathy Epileptiform
Triad activity
Impact on

development

Berg et al, Epilepsia, 2017
Scheffer et al, Epilepsia, 2017




Concept of
Epileptic
Encephalopathy

Seizures

Typically present with seizures

e Usually multiple seizure types emerge
eg. tonic-clonic, focal, myoclonic, atonic

— May be explosive onset
eg. Myoclonic-Atonic Epilepsy

— May be gradual eg. Dravet syndrome
 Sometimes only one seizure type
e But seizures are not essential

eg. Landau-Kleffner syndrome
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Concept of
Epileptic
Encephalopathy

Epileptiform
activity

Frequent epileptiform activity

* Distinctive patterns

— Slow spike wave
— Hypsarrhythmia

— Multifocal discharges
* Timing
* How much is enough?
 eg. unilateral in ECSWS
* If never had epileptiform activity

— not an epileptic encephalopathy

Courtesy of Ingrid Scheffer




Concept of

Preceding development may be

Epileptic
Encephalopathy — Normal
— Delayed
* Development plateaus
Impact on

[ J
development Or regresses

* Once or stepwise

* Triggers — seizures, infection, brain
oedema
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Epileptic Encephalopathy —any age

Developmental

»slowing or

regression

and/or frequent

Seizures epileptiform activity
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Epileptic
Encephalopathy

=

Seizures and/or frequent
epileptiform

activity =)

Causes (Etiologies)

Structural

Genetic

Surgery

=

Resolution

Dravet

syndrome:
» Stop
CBZ,0XC
Start TPM,

STP, VPA, FEN

Improve
cognition

Courtesy of Ingrid Scheffer




Developmental and/or Epileptic Encephalopathy

[Developmental impairment

A~

Epileptic Encephalopathy superimposed
Remediable component? AED selection

U5
Move to GENE encephalopathy

LU

X

N

Wide range of comorbidities

Outcome may be poor even

though seizures stop KCNQ2 encephalopathy

Courtesy of Ingrid Scheffer
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Focal lesional epilepsy
eg. hypothalamic hamartoma, hemimegalencephaly, tuberous sclerosis
Rasmussen Syndrome

West syndrome Lennox Gastaut
syndrome
LKS/ CSWS

Early my0c|onic Dravet Syndrome
encephalopathy
1
| Epilepsy with I
\ Epilepsy of mfancy with myoclonic atonic /
| migrating focal seizures .
\ seizures /7
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Syndromes: Names Change over
Time

1939-2004
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Focal lesional epilepsy
eg. hypothalamic hamartoma, hemimegalencephaly, tuberous sclerosis

West syndrome
LKS/ CSWS

Rasmussen Syndrome

Ear|y myoc|onic Dravet Syndrome
encephalopathy
1
| : —L— Epilepsy with |
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| migrating focal seizures .
\ seizures y
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Syndromes and Genes

1995-Present




Gene discovery in epilepsy
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Gene discovery in epilepsy

Microdeletions
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Gene discovery in epilepsy
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DEEs including LGS

Gene panels

Exome sequencing
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Focal lesional epilepsy
eg. hypothalamic hamartoma, hemimegalencephaly, tuberous sclerosis
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S;:':’P"‘;‘lec'::;:; Dravet syndrome
SCN1A
IGA SETBP1 S S| C25A e 2 ;
PIG, SETEPL SICL LGSR GABRA1, GABRG2, HCN1, KCNA2, Epilepsy with myoclonic-atonic seizures
Genetic SEN1B, STABFS SLC2A1
Early-onset epileptic SLféf\l .
Landscape of the encephalopathy I ) GABRA1, GABRG2, SCN1A, SCN18
KCNQ2 P Infantile spasms
DEEs i -1 ALG13, DNM1, FOXG1 duplications, GABRA1,
AARS, CACNA2D2, | SCN2A :
NECAPL PIGA 3 GABRB3, GRIN1, GRIN2A, GRIN2B, IQSEC2, KCNT1,
OARS SINEA ZL);“(; ; MAGI2, MEF2C, NEDDL4, NDP, NRXN1, PIGA, PLCB1, G R iR
: 0 N PTEN, SCA2,SCN1A, SCN2A, SCN8A, SETBP1, SIK1, ALG13, DNM1, FLNA, GABRB3, GLI3, HNRNPU, SCN1A,
SLC ;IA 2 ‘ﬂ/;'VOX y SLC25A22, SLC35A2, SPTAN1, ST3GAL3, SCN2A, SCN8A, STXBP1
KCNQ2 PR STXBP1, TBC1D24, TCF4
KCNT1, PIGQ I
Early infantile epileptic
encephalopathy
(Ohtahara syndrome)
Epilepsy of infancy with migrating focal seizures
KCNT1
SCN2A, SCN1A Epilepsy-aphasia spectrum
PLCB1, QARS, SCN8A, SLC25A22, TBC1D24, SLC12A5 GRIN2A
Other predominantly myoclonic epilepsies
Onset 0-1years: EEF1A2, MEF2C, SCN1A, SLC2A1, SPTAN1, SYNGAP1, TBC1D24
Onset >1 year: CHD2, MEF2C, SYNGAP1, UBE3A
Other predominantly focal or multifocal epilepsies
Onset 0-6 months: ARHGEF9, DEPDCS5, SCN1A, TBC1D24, PNKP, SLC2A1
Onset 6-12 months: ARHGEF9, DEPDCS, FOXG1 mutations, MBD5, PIGO, SLC13A5
Onset >1 year: ARHGEF9, DEPDC5, MBDS, PCDH19, POLG, TNK2, ZEB2

0 months 3 months 6 months 1year 2 years 4 years

McTague et al, 2016




Why does all this naming
craziness matter?
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Proposed Management of Seizures in LGS

First-tier preferred medications are in bold; for these, overall seizure reduction in LGS ranges from ~20% to ~70% with considerable

variability between patients and seizure types.
*Commonlv used medications without level 1 or 2 efficacv evidence Ostendorf AP, Ng YT. Neuropsychiatr Dis Treat. 2017;13:1131-1140.
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~40 approved epilepsy medications
from 1850-2010

Loscher & Schmidt Epilepsia 2011




Genomic & Precision Medicine

Molecular Profiling ..« Prognostic Markers <.
B & i 2

o~ Markers predictive of drug (..
sensitivity/resistance :

Markers predictive of {.«
adverse events




LGS and DEEs are more than just
counting seizures




Major Issues Reported by LGS Caregivers

Caregiver Priorities:

Seizures and safety

Delay/ID, especially communication
Behavior, especially aggression
Mobility and physical care issues
Sleep

Costs/Access to care

Social Isolation

NoO Uk WNPE

n=416

LGS Foundation Caregiver Survey 2018 (in preparation)




Meanwhile, at today’s Feline Engagement Committee,
decisions were made on how to increase feline recruitment.
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Thank you

Tracy@Ilgsfoundation.org

www.lgsfoundation.org
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