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Learning Objectives: 

Define the pathophysiology of refractory status epilepticus, and the current guideline 

recommendations for management 

Discuss the mechanisms of action of the novel anti-seizure medications brivaracetam, 

perampanel, cenobamate, and cannabidiol and the evidence for the use of these medications in 

refractory status epilepticus. 

Identify the circumstances favoring the use of novel anti-seizure medications and make 

recommendations for their place in our treatment of refractory status epilepticus 

Abstract: 

Status epilepticus (SE) is a state of continuous or recurrent seizure activity without a return to 

baseline for five or more minutes. Beyond five minutes, the seizure is unlikely to terminate on its 

own. The initial guideline directed management for SE is an IV/IM benzodiazepine followed by 

an IV antiseizure medication (ASM). If a patient does not respond to adequate doses of these 

therapies, they are considered to have refractory status epilepticus (RSE). Once a patient is in 

RSE, there is limited data to support next steps. The guidelines recommend either repeating an 

IV ASM or starting a continuous infusion anesthetic, but these recommendations have no guiding 

evidence. The novel ASMs brivaracetam, perampanel, cenobamate, and cannabidiol have begun 

to be utilized in treating RSE, but questions remain about when to consider these new agents. 

While they have had some success in practice, the literature surrounding their use in RSE is 

largely case studies and larger prospective or registry-based studies are needed to firmly establish 

their role.  

 

References: 

1. Brophy GM, Bell R, Claassen J, et al. Guidelines for the evaluation and management of status epilepticus. Neurocrit 

Care. Aug 2012;17(1):3-23. doi:10.1007/s12028-012-9695-z 

2. Trinka E, Cock H, Hesdorffer D, et al. A definition and classification of status epilepticus--Report of the ILAE Task 

Force on Classification of Status Epilepticus. Epilepsia. Oct 2015;56(10):1515-23. doi:10.1111/epi.13121 

3. Hirsch LJ, Gaspard N, van Baalen A, et al. Proposed consensus definitions for new-onset refractory status 

epilepticus (NORSE), febrile infection-related epilepsy syndrome (FIRES), and related conditions. Epilepsia. Apr 

2018;59(4):739-744. doi:10.1111/epi.14016 



4. Burman RJ, Rosch RE, Wilmshurst JM, et al. Why won't it stop? The dynamics of benzodiazepine resistance in 

status epilepticus. Nat Rev Neurol. Jul 2022;18(7):428-441. doi:10.1038/s41582-022-00664-3 

5. Joshi S, Kapur J. Mechanisms of status epilepticus: α-Amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid 

receptor hypothesis. Epilepsia. Oct 2018;59 Suppl 2(Suppl 2):78-81. doi:10.1111/epi.14482 

6. Bredt DS, Nicoll RA. AMPA receptor trafficking at excitatory synapses. Neuron. Oct 9 2003;40(2):361-79. 

doi:10.1016/s0896-6273(03)00640-8 

7. Glauser T, Shinnar S, Gloss D, et al. Evidence-Based Guideline: Treatment of Convulsive Status Epilepticus in 

Children and Adults: Report of the Guideline Committee of the American Epilepsy Society. Epilepsy Curr. Jan-Feb 

2016;16(1):48-61. doi:10.5698/1535-7597-16.1.48 

8. Rossetti AO, Claassen J, Gaspard N. Status epilepticus in the ICU. Intensive Care Med. Jan 2024;50(1):1-16. 

doi:10.1007/s00134-023-07263-w 

9. Briviact. Package insert. UCB Inc; 2023. 

10. Farrokh S, Bon J, Erdman M, Tesoro E. Use of Newer Anticonvulsants for the Treatment of Status Epilepticus. 

Pharmacotherapy. Mar 2019;39(3):297-316. doi:10.1002/phar.2229 

11. Hagemann A, Klimpel D, Bien CG, Brandt C, May TW. Influence of dose and antiepileptic comedication on 

brivaracetam serum concentrations in patients with epilepsy. Epilepsia. May 2020;61(5):e43-e48. 

doi:10.1111/epi.16500 

12. Moalong KMC, Espiritu AI, Fernandez MLL. Efficacy and tolerability of intravenous brivaracetam for status 

epilepticus: A systematic review. J Neurol Sci. Jun 15 2020;413:116799. doi:10.1016/j.jns.2020.116799 

13. Strzelczyk A, Steinig I, Willems LM, et al. Treatment of refractory and super-refractory status epilepticus 

with brivaracetam: A cohort study from two German university hospitals. Epilepsy Behav. 2017;70(Pt 

A):177-181. doi:10.1016/j.yebeh.2017.03.028 

14. Kalss G, Rohracher A, Leitinger M, et al. Intravenous brivaracetam in status epilepticus: A retrospective 

single-center study. Epilepsia. 2018; 59(S2): 228- 233. https://doi.org/10.1111/epi.14486 

15. Santamarina E, Parejo Carbonell B, Sala J, et al. Use of intravenous brivaracetam in status epilepticus: A 

multicenter registry. Epilepsia. 2019;60(8):1593-1601. doi:10.1111/epi.16094 

16. Fycompa, Package insert, Catalyst Pharmaceuticals; 2023 

17. Patsalos PN, Gougoulaki M, Sander JW. Perampanel Serum Concentrations in Adults With Epilepsy: Effect of 

Dose, Age, Sex, and Concomitant Anti-Epileptic Drugs. Ther Drug Monit. Jun 2016;38(3):358-64. 

doi:10.1097/ftd.0000000000000274 

18. Perez DQ, Espiritu AI, Jamora RDG. Perampanel in achieving status epilepticus cessation: A systematic review. 

Epilepsy Behav. Mar 2022;128:108583. doi:10.1016/j.yebeh.2022.108583 

19. Bruschi G, Pellegrino L, Bisogno AL, et al. Use of perampanel oral suspension for the treatment of refractory and 

super-refractory status epilepticus. Epilepsy Behav. Jul 2024;156:109826. doi:10.1016/j.yebeh.2024.109826 

20. Xcopri, Package insert. SK Life Science Inc; 2024 

21. Roberti R, De Caro C, Iannone LF, Zaccara G, Lattanzi S, Russo E. Pharmacology of Cenobamate: Mechanism of 

Action, Pharmacokinetics, Drug-Drug Interactions and Tolerability. CNS Drugs. Jun 2021;35(6):609-618. 

doi:10.1007/s40263-021-00819-8 

22. Carlson JM, Molyneaux BJ, Lee JW. Safe Use of Cenobamate in Super Refractory Status Epilepticus: A Case 

Series. Neurohospitalist. Apr 2023;13(2):169-172. doi:10.1177/19418744221147083 

23. Falcicchio G, Pellicciari R, Graziani D, et al. Early considerations about the safety of cenobamate in the treatment of 

status epilepticus. Neurol Sci. Jul 26 2024;doi:10.1007/s10072-024-07713-3 

24. Smith MC, Klein P, Krauss GL, et al. Dose Adjustment of Concomitant Antiseizure Medications During 

Cenobamate Treatment: Expert Opinion Consensus Recommendations. Neurol Ther. Dec 2022;11(4):1705-1720. 

doi:10.1007/s40120-022-00400-5 

25. Epidiolex, Package insert. Jazz Pharmaceuticals Inc; 2024 

26. Balachandran P, Elsohly M, Hill KP. Cannabidiol Interactions with Medications, Illicit Substances, and Alcohol: a 

Comprehensive Review. J Gen Intern Med. Jul 2021;36(7):2074-2084. doi:10.1007/s11606-020-06504-8 



27. Gilmartin CGS, Dowd Z, Parker APJ, Harijan P. Interaction of cannabidiol with other antiseizure medications: A 

narrative review. Seizure. Mar 2021;86:189-196. doi:10.1016/j.seizure.2020.09.010 

28. Duda J, Reinert JP. Cannabidiol in refractory status epilepticus: A review of clinical experiences. Seizure. Dec 

2022;103:115-119. doi:10.1016/j.seizure.2022.11.006 

Audience Response Questions: 

Patient Case: AB 

AB is a 45-year-old male who has been admitted to the NICU after a witnessed Generalized 

Tonic-Clonic Seizure lasting 7 minutes followed by unresponsiveness. He has a remote history of 

traumatic brain injury following a motor vehicle accident while he was intoxicated.  

He has received 10 mg of IM Midazolam and 2250 mg PE of Fosphenytoin, 3000 mg of Valproic 

Acid, and 400 mg of Lacosamide with no response. After an EEG he is diagnosed with NCSE. 

He has IV and Enteral Access. 

Height: 172 cm Weight: 90 kg 

PMH:  

Traumatic Brain Injury 

Hypertension 

Type 2 Diabetes 

 

1.) What is the most appropriate next step in treatment of his Refractory Status Epilepticus? 

A.) Perampanel 24 mg PO 

B.) Lamotrigine 400 mg PO 

C.) Brivaracetam 400 mg IV 

D.) Fosphenytoin 450 mg IV 

 

2.) AB is now on Fosphenytoin, Brivaracetam, Lacosamide, and infusions of Ketamine and 

Propofol. The EEG is showing burst suppression, but NCSE returns when sedation is 

weaned. What treatment option may be the best to help transition AB off these continuous 

infusion anesthetics? 

A.) Perampanel 24 mg PO 

B.) Perampanel 16 mg PO 

C.) Cenobamate 50 mg PO 

D.) Cenobamate 12.5 mg PO 

 

3.) Which novel ASM does not increase concentrations of Phenytoin? 

A.) Brivaracetam 

B.) Perampanel 

C.) Cenobamate 

D.) Cannabidiol 


