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What is epilepsy ?

@® Epilepsyisa brain disorder that causes recurring, unprovoked seizures ,

@® Seizures are sudden surges of abnormal and excessive electrical activity in the brain
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Why do we need response prediction in epilepsy?
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® 1/3 do notrespond to medication @® Noteveryone is eligible for surgery

Induces seizure ~ Only 1/3 respond  No information
frequency reduction to therapy about the dose

Prediction Optimization




How to investigate VNS impact?

Positive component peaking at
300 ms after the stimuli P300




What can we already observe?
P300 Mean Waveform

EEG Amplitude [pV]
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What can we already observe?

® Interaction VNS with Response 1

® Opposite effects between Responders and Non-Responders in VNS ON

P300 Amplitude during VNS ON P300 Latency during VNS ON
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Thank you for your attention

Do you have questions?

e» innoviris
Figures from Biorender ,brussels QQ‘

Icons from TheNounProject



What are the mechanisms underlying VNS?

Locus Coeruleus

Main source of the Noradrenaline (NE) in the brain

200

CEE E RS i

@
o

o)
o

Ik
BNk
Bk
Ik
Ik

kes

- :

S
|
ey
n
o

Driven Sp
o
o

40

o
Driven Spikes
n H

o o o

-\ﬁ‘
]*

VNS output 0 04 08 12 18 25 0 15 30 60 120
current VNS Current (mA) VNS Frequency (Hz)

NE Concentration (nM)
0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 . )
T T T T S T Higher extracellular NE concentration

in hippocampus after VNS

Baseline - *
Limitation of seizure development
VNS T only for an increase higher than 70 %

8



How to measure LC-NE activity? ZEMBS

1

Positive component peaking at
300 ms after the stimuli P300 P300 Amplitude in VNS
Responders
P300 reflects the phasic activity of o o
LC-NE in humans ! A \
3 I

Evoked Response Potential
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@ Can we measure the LC-NE activity underlying
/ VNS during the stimulation pulses in humans?

Goal Proof-of-Concept of a reliable
online VNS detection for P300
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Summary of the electrophysiological results

Bar Plot of P3b Amplitude at Pz by Response and Condition

P3b Peak Amplitude [uV]
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Summary of the electrophysiological resultsT e
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Summary of the electrophysiological results

Peak Amplitude [uV]

Peak Amplitude [pV]

P3b Amplitude by Score during VNS ON
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