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Cilena terapie epilepsii podminénych patogennimi
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KCNQ2-Related Disorders: Included Phenotypes !

More common Self-limited familial neonatal epilepsy (SLFNE)

presentations « MNeonatal-onset developmental and epileptic encephalopathy (NEOQ-DEE)
+ Neonatal encephalopathy with non-epileptic myoclonus

Less common o

presentations MNon-neonatal-onset developmental and epileptic encephalopathy

« Isolated intellectual disability

Table 4. Treatment of Manifestations in Individuals with a KCNQ2-Related Disorder

Manifestation/Concern Treatment Considerations/Other

+ Education of parents/caregivers !

+ Seizures in persons w/SLFNE are generally
controlled w/conventional ASM treatment, while
seizures in persons w/NEQ-DEE may be resistant to
multiple A5Ms alone or in combination.

+ Pera recent systematic review on ASM treatment in

Epilepsy Standardized treatment w/ASM by KCNQ2-related disorders, 2 40/133 persons (~30%)
experienced neurologist w/the SLFNE phenotype experienced seizure
freedom spontaneously; phenobarbital & sodium
channel blackers (CBZ, OXC, LTG, & PHT) most
often - seizure freedom in the remainder. 3

« In persons w/KCNQ2-NEQO-DEE, seizure freedom

was more likely to be achieved when on sodium

channel blockers. 4



Rapid and safe response to low-dose carbamazepine in  Sandsetal, 2016 @ @
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Treatment responses in BFNE

Casel [ Pwxsdoes |wmmp[ eoviomens | wmmp [ teveeomeneany |mmmp [ midaroamans | mmmp [ cezpo 10 mpiesday
*u 16 z 19 déti familiarni benigni Case2 [ ronzomeis | 4 [ cBzeo10menaiaay |
neonatalni krece Case3 [ ronsomge | mmp[ vmmomaie | mmp [corve o manganr |

Cased | rowsomers |wmmp [  oowicome  |wmmp [ Conorepsmpo  |wmp [ Dacesomn | memp [ co2po 10 meresday |
*u 16z 19 déti KCNQ2 ¢i KCNQ3 CaseS | revsomgis | mmmp | 6wi100mg  |wmmp |  cClonszepampo | | Discepern iy | [ oz 0 10 mareazany |
mutace Case 6 | cBZpo10me/iaroay |

Case7 | Peveomene | wmmp| cBZpo10menaiday |
* 14 déti s mutaci bylo bez Case 8 | cB2po 10 me/ke/day |
zachvatl do nékolika hodin po Case9 | revzomgis |mmmp[ enTwismene | mmmp [ cezeo 10 muskasday |
podani nizké davky CBZ ¢&i oxCBZ Case10 [ rowomwia | 4 | Peposmusweay |

Case 11 | c8Zpo 10 me/kg/day |

[ CBZ po 10 mg/kg/day ]

* u 3 déti bez mutace positivni Case 12
efekt CBZ Case 13 [ ik ] — I PBiv 40 me/ke ]ﬂ [ Midazolam drip I- I CEZ po 10 mg/kg/day ]

Case 14 [ PB iv (multiple loads) ] ‘I CBZ po 10 mg/kg/day ]
Case 15 [ PB iv (multiple loads) l‘ I Midazolarm drip I- I Thiopental drip I

Case 16 [ PB 20 iv mg/kg ]-I CBZ po 10 me/kg/day ]

Case 17 [ P8 iv (multiple loads) ]-[ LEV iv 40 mg/kg x 2 ]#l OXC po 35 mg/kg/day ]

Case 18 | CBZpe 10mg/kg/day |

Case 19 I CBZ po 10 mg/kg/day J

o -




SL(F)NE - benigni (familiarni) neonatalni epilepsie <& ®% &

e patogenni varianty v KCNQZ2 - funkcné LoF o 30-40%
e spontanni ustup ve 30%

* terapie u ostatnich:
* PB nebo CBZ



Neonatal presentation of genetic epilepsies: Early differentiation from acute

provoked seizures.

Cornet MC, Morabito WV, Lederer D, Glass HC, Ferrao Santos S, NMumis AL, Ferriero DM, Sands TT, Cilio MR. FN MOTOL ZLFUK
Epilepsia. 2021 Aug;62(8):1907-1920. doi: 10.1111/epi.16957. Epub 2021 Jun 21.

* 18/20 novorozencu s genetickou
epilepsii mélo tonické zachvaty s
asymetrickou tonickou posturou,
nékdy nasledované uni- Ci
bilateralnimi klony (sekvenéni
zachvat)

* 2/20 mély myoklonie (mutace v
BRAT1)

HIE

Stroke

Channelopathy

BRAT1
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Developmental and Epileptic Encephalopathy 4 k<)
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e Patogenni varianty v KCNQZ2 - funkéné LoF o vice nez 50%

* Terapie:
» epilepsie farmakoresistentni
» vetsi pravdepodobnost bezzachvatovosti pri [écbé sodikovymi blokatory



Gabapentin treatment in a patient with KCNQ2 developmental 2020
epileptic encephalopathy @ E&;
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Anna Binda“, Carmen Murano °, Francesca Hagﬂna' ', Laura Canafoglia ", Chiara Vannicola b1
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e Gabapentin aktivuje Kv7



Retigabine (ezogabine) Ve @

* Positivni alostericky
modulator KCNQ2-5
(Kv7.2-7.5) kanald,
ktery otvira K* kanaly

* Vr. 2017 stazen z trhu
pro kozni a retinalni
pigmentaci se ztratou
zraku
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Ezogabine impacts seizures and development in patients 2023
with KCNQ2 developmental and epileptic encephalopathy

Devon Knight' | Sonal Mahida' | Mckenna Kelly'*© | Annapurna Poduri'©® |
Heather E. Olson'

* 8 pacientu s KCNQZ2 DEE

* 5pac. snizeni frekv. zachvatt o 50%
e 2pac. bez zachvatu
e 1 pac. jen sporadické zachvaty (drive 2-4 za rok)

* \/lyvojové zlepseni
e Zhorseni po vysazeni



Neonatal nonepileptic myoclonus is a prominent clinical
feature of KCNQ2 gain-of-function variants R201 C and
R20IH
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KCNQ2 R144 variants cause neurodevelopmental

disability with language impairment and autistic
features without neonatal seizures through a

gain-of-function mechanism
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Patient Age at last FU KCNGQ2 Degree of 1D (DSM-V) Behavioural Current level of functioning Omnset-age Episodes with EEG
wariant phenotype of epilepsy reduced sleep-activated

responsiveness epileptiform
of unclear origin activity

1 4 5y pRIA4W Mild Festures of ASD and ADHD Speaks words, walks independently f Yes

2 Gy pRI44W ik 1o moderate Features of ADHD Speaks sentences, walks independently ! Mo

3 4.5y pRI44W ik 1o moderate Features of ASD and ADHD Speaks words, walks independently ! Mo sleep-EEG

4 1y pRI44W Mild to moderate Festures of ASD Speaks short sentences, walks independently f e

5 My pRI44W Moderate Festures of &30 and Speaks short sentences, walks independently f Yes (3-6y) Mo sleep-EEG

sqgressive behavior

& By pRI44W Mioderate Features of ASD Speaks words, walks independently ! ey

7 .5y pRI44W Mioderate Features of ASD Speaks short sentences, walks independently ! Mo

B Ty pRI44W Severs Festures of ASD and ADHD Homverhal, walks independently Sy Ve

o 15y pRI44W Severs Karmal Homverhal, cannot sit or walk independently 4m Yes

10 dy pR1440 Severs Aggressive behavior Homverhal, cannot sit or walk independently ! Yes (12m) Mo

1" ldy pR1440 Severs Festures of ASD and ADHD Monmwerhal, walks independently Gm Yei Yei

12 Ty pR1440 Severs Rormal Momverbal, sits independently 18m Yei Mo sleep-EEG

12 26y p.R1440 Severs Festures of ASD and ADHD Speaks words, walks independently Bm Mo

14 dy p.R1440 Severe Festures of ASD and ADHD, Speaks words, sits independently ! Yes

aggressive behavior
15 Iyom pR1440 Severe Rormal Mormverbal, sits independently Zy Yes Yes
Table 1: Overview of dinical features of patients with KCNGQ2 R144 gain-of-function varianits.
Abbreviations: ADHD = attention deficit hyperactivity disorder; ASD = autism spectrum disorder; EEG = electroencephalogram; FU = follow-up; ID = intellectual disability: M = manth; Y= year.
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We have previously shown that the KCNQz Ri440Q
variant, identified in a single patient, results in a GoF
effect.” Here, we investigated the phenotypic spectrum
associated with KCNQz variants at the Ri44 position by
describing detailed clinical features of 15 patients, and
summarizing published clinical data on 5 additional
cases. To highlight potential genotype-phenotype corre-
lations, we -r_mnpared the functional properties of Kv7.2

G mutant subuu[l:. with those of the

Nbits dnarule]s ::arrj.'m.g both wild-
.z R1440Q subunils, suggesting a

Ri44 variants.



Shrnuti terapie u epilepsii s patogenni S H @

variantouv KxC(NQ2 @ s
SLN(F)E nic nebo PB nebo CBZ

LoF bIok,atory sodikového CB7
DEE kanalu

GBP, retigabin?
patogenni varianty s
vazbou na 201.pozici farmakoresistentni
AK
patogenni varianty s
DEE s pozdéjsim zacatkem vazbou na 144. pozici farmakoresistentni  amitriptylin?
AK

neonatalni encefalopatie s
ne-epi myoklonem
GoF

Funkcni dopad patogenni varianty ma vliv na volbu ASM!
Uprava terapie funguje i ve vy$sim véku pacienta!
Genetické vysetreni ma smysl i u pacientu v dospélém véku!



