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Acute brain insult

Klein, Dingledine, et al., Epilepsia, 2017 (head trauma, stroke, infections, complex
febrile seizures, de novo status epilepticus)
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Processes that may cause, influence, Epileptogenicity of the insult depends on crucial modifiers (or

or modify the clinical state after risk factors)

potential epileptogenic injury. « Etiology, location, and severity of the insult

+ Extent and location of neuronal loss. o i ol peri-injury
* Blood iron, albumin) in

« Glial changes
« Inflammatory processes
+ Blood-brain barrier disruption

* Genetic and epigenetic factors

* Age
* Personal history (stress, depression, lifestyle, etc)

* Altered neuronal excitability

*+ Neurogenesis

* Angiogenesis

« Synaptic plasticity (axonal, dendritic)
* Molecular reorganisation

+ Changes in neural circuits

+ Gene expression profile

*+ Epigenetic reprogramming. May last days/weeks/months or even years
+ and many more (depending on crucial modifiers)

Latent period

(between epileptogenic injury and the first
clinically obvious sefzure; may be a period of
subclinical or behaviorally subtle focal seizures)

No progression

gression of epilepsy

Onset of clinical epilepsy
(the first clini i

seizures)
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Epileptogenesis
* Definition ¢ Clinical scenarios

— The gradual process leading a — Complex febrile seizures and
“normal” brain to develop status epilepticus
epilepsy — Posttraumatic, —stroke or
« Typically acquired infectious epilepsy
N * Perilesional or remotely
* Epilepsy emerges after a
latency period following a connected structures
“first” hit * Challenges
— Latency period — Low incidence of developing
* Identify risk factors or ep"eF_’S‘/
biomarkers for epilepsy — Location
« Intervention — Duration of latency period
— “Antiepileptogenic — Mitigating factors
therapies” * Genetics
* Medications

Epileptogenesis

* Experimental models
— Chemoconvulsant-induced status epilepticus

— Single, repetitive or prolonged seizures induced by
kindling, hypoxia, hyperthermia or chemoconvulsants

— Seizures induced by trauma or genetic alterations
* Epigenetic effects
— DNA-methylation or microRNA
* Generalized epilepsy
— Early pharmacologic interventions modify disease
— Structural/functional brain developmental changes
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