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Epilepsy is a prevalent, complex disease characterized by unprovoked spontaneous seizures.

* Almost a third of epilepsy patients are refractory to conventional antiseizure medications (ASMs), . . : : 0
highlighting the urgent need for new treatments Preclinical ASM Response * Preclinical models with greatest concordance for generalized epilepsies were:
. Central to the development of novel treatments is testing of anticonvulsant activity in preclinical epilepsy * Sodium channel blockers tend to perform best in maximal electroshock seizure (MES), have mixed effects in subcutaneous pentylenetetrazole (scPTZ) and are less efficacious (or efficacious at impairing doses) in 6-Hz. * GAERS and WAG/Rij models for absence, myoclonic and atonic seizure types
and seizure models « GABAergics and modulators of SV2A (synaptic vesicle protein 2A) tend to perform best in 6-Hz, with less efficacy in MES. * MES (mouse and rat), audiogenic, zebrafish PTZ, pilocarpine (preventative), mouse 6-Hz (32 mA) hippocampal kainate and corneal,
: : . . : : . - * Most ASMs show efficacy in the audiogenic seizure model, with a wide range of Pl values. hippocampal and amygdala kindling models for status epilepticus and tonic-clonic seizures
* While var|0u§ well-established z?\cutej an.d chronic models exist, the predictive validity of each model * Across the focal epilepsies clinically, the preclinical models that had the highest concordance were audiogenic, hippocampal kainate, corneal
across the wide spectrum of epilepsies is less clear. Generalized Seizure Models Focal Seizure Models -gg:;r;tnavzfisc;r;v(t;llszar_wtl((l;)l>10) kindling, MES (mouse and rat), zebrafish PTZ, pilocarpine (preventative), mouse 6-Hz (32 mA), and hippocampal and amygdala kindling (Fig. 5).
> Here, we sought to establish the concordance between commonly used preclinical models for the clinical MES  scPTZ  Audogenic Bicucullne Flurothyl Picrotoxin Plocarpine CAERSOr | GHZ . GH: . systemic Hippocampal Amygdala  Commeal - Hippocampal Amyedala Lamotrigine sniconwisant bt mpaired (P1< 2 * The list condenses to four main models (audiogenic, MES, mouse 6-Hz (32 mA) and amygdala kindling) following exclusion of models with
epilepsy spectrum spanning focal and generalized epilepsies to define model(s) with the highest m_ r mr 2z om m rodents m___pre post m_r m : m m m r : : e limited data — defined as less than two-thirds of ASMs tested.
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 The Praxis Analysis of Concordance (PAC) framework was implemented to assess the translational concordance I:sp'i?ZE;tz e grouped according to class/target, and Pilocarpine :;:t
between preclinical and clinical ASM response across the clinical epilepsy spectrum for 32 FDA-approved ASMs that Multimodal Valproate captured calcium and sodium channel GAERS or WAG/Rij _ r
are available in the United States. Clobazam . blockers, multimodal agents, GABAergic eHzazma ™ | ———
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, : : Diazepam mechanisms of action (including mTOR 6-Hz(aama) "
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* C(linical ASM responses were collected based on searches performed in PubMed, American Epilepsy Society, Epilepsy Pheg:’ikrfi:g?; ?:;?;ﬁglr:)reucgzti IZZI::;ZS' ?QSiSMiﬁc Arggﬁ,d:;r,:::,?,: 2
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Preclinical and Clinical ASM Response Brivaracetam -:- model,. resulting in. a weighted .sc.ale Figure 5. Translational Concordance for Focal Epilepsies.
* Protective indices (PI) based on reported TD., and ED., values were calculated for each ASM in each preclinical revetiracetam . cap.turlng reIatlve. preclinical
. . . . . Other / Everolimus anticonvulsant potential. m=mouse;
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Published reports of ASM use in patients with focal and generalized epilepsies were similarly evaluated and a post=after pilocarpine-induced ~status as models with greatest predictive validity and versatility for ASM drug discovery.
weighted scale representing prescribing patterns was used to grade the clinical ASM responses for each indication epilepticus (interventional).
ranging from common monotherapy to contraindicated.
Clinical ASM Response
Translational Concordance Scoring * Use patterns tend to vary by indication across the generalized epilepsies.
- - . . . . « Common monotherapies for focal onset seizures include sodium channel blockers, valproate and SV2As (Fig. 3).
* In order to assess and compare the predictive validity of preclinical models, a unified scoring matrix was developed
to assign a translational score that captured the spectrum of complete discordance (-1) to complete concordance (1) I common first monotherapy Calculation of Translational Concordance
between preclinical and clinical ASM responses for each preclinical model and clinical indication combination. Aware impaired - Temporal Lobe Secondlarilz a'ternativT monotherapy
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togo) S ® ghest ( ) ( development for focal epilepsies.
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