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Introduction

Status 
epilepticus (SE)

A critical care emergency
• Both convulsive and non-convulsive status epilepticus 

(CSE >> NCSE)

Current treatment approaches vary dramatically

Status epilepticus remains undertreated

Goal
• Rapid termination of the seizure activity
• To reduce neurological injuries and deaths

High mortality esp. refractory status epilepticus

Trinka E, et al. Epilepsia 2015., Claassen J, et al. Neurology 2004. 
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Definition of 
status epilepticus

Seizure emergency

• Frequently occurring seizures
• A prolonged seizure or continuous state of seizure
• A bout or cluster of seizures over a short period of time in which the patient 

regains consciousness between seizures 

Definition

• Acute repetitive seizures: Evolution into status epilepticus *** 
• 40% versus 12% (without ARS)

• Status epilepticus (SE)

Types
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ILAE. Epilepsia 2015

• Continuous clinical or electrographic seizure activity that lasts at least 5–10 min or recurrent seizure activity 
without recovery to baseline neurologic status between seizures 

• RSE 
• SE which is refractory to 2 intravenous ASMs, one of which is a 

benzodiazepine
• RSE based on the duration of seizure for 1 or 2 hours which may be 

continuous or intermittent without return to baseline mental status

• SRSE
• SE that continues for 24 hours or more after the initiation of 3rd line 

medications (anesthetic therapy), including the cases in whom SE recurs on 
weaning of anesthesia

SE RSE SRSE
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Pathophysiology

The pathophysiology leading to the development of status epilepticus

• SE as a ‘seizure that never ends’

• Sustaining epileptic condition, despite the withdrawal of the epileptigenic stimulus 

• A complex interaction between mechanisms that operate at both “a cellular and network level”

• Hypersynchronous & hyperexcitability
• Ion dynamics, neuroenergetics, receptor expression
• Positive feedback loops that can serve to propagate seizure activity

Burman RJ, et al. Eur J Epilepsy 2020
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Besjemann JP, et al. The Lancet Neurology 2015.

Pathophysiology of SE

• Neurotransmitter and modulators release (msec to sec)

• Receptor trafficking: GABA and glutamate receptor (Sec – min)

• Maladaptive change in neuropeptide expression (min - hour)

• Neuronal injury/death and epileptogenesis (hour - day)

CG Wasterlain, et al. Epilepsia 2008
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Neurotransmitter and modulators release

First milliseconds to seconds

Set the stage for a potentially prolonged seizure

Release of neurotransmitters and modulators: massive GABA release

The opening and closing of ion channels

Receptor phosphorylation and desensitization

CG Wasterlain, et al. Epilepsia 2008
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Receptor trafficking: GABA and glutamate receptor

• Seconds to minutes

• Receptor relocation

• Internalization (from synaptic membrane to 

interior of cell)  inactive GABA-A

• Expression (from storage sites to synaptic 

membrane)  active Glutamate - NMDA

• This process enhance brain activity (promote SSSE) 

and explain pharmacoresistance
CG Wasterlain, et al. Epilepsia 2008

Pathophysiology of epileptogenesis
• Epileptogenesis

• The process whereby a normal brain becomes progressively epileptic because of precipitating injury or risk 

factors such as TBI, stroke, brain infections, or prolonged seizures

• An interaction of acute and delayed anatomic, molecular, and physiological events that are both complex 

and multifaceted

• Epilepsy development: unclear: ? 3 stages

• (1) the initial injury (epileptogenic event)

• Inflammation, oxidation, apoptosis, neurogenesis, and synaptic plasticity

• (2) the latent period (silent period with no seizure activity)

• Structural and functional changes in neurons 

• (3) chronic period with spontaneous recurrent seizures

• Abnormal hyperexcitability and spontaneous seizures
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in status epilepticus

Neuroimaging
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Meletti S, et al. Epilepsia 2017

Meletti S, et al. Epilepsia 2017
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Meletti S, et al. Epilepsia 2017

Meletti S, et al. Epilepsia 2017
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Consequences of 
status epilepticus

Esp. delayed SE termination
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Complications of SE

• Convulsive SE causes extensive neuronal necrosis.
• Nonconvulsive SE also leads to widespread neuronal necrosis in vulnerable 

regions, although lesions develop more slowly than convulsive SE or anoxia
• Lesions induced by SE may be epileptogenic by leading to misdirected 

regeneration

In animal models

• Associated with cognitive problems
• Widespread neuronal necrosis in hippocampus and other brain regions

Human status epilepticus (SE)

Wasterlain C, et al. Pathophysiological mechanisms of brain damage from status epilepticus. Epilepsia 1993

Major 
complications of 
status epilepticus

• 15% to 20% in adults
• 3% to 15% in children

Mortality rates

• Hyperthermia
• Pulmonary edema
• Cardiac arrhythmias, cardiovascular 

collapse

Acute complications

• Epilepsy (20% to 40%)
• Encephalopathy (6% to 15%)
• Focal neurologic deficits (9% to 11%)

Long-term complications

Fountain NB. Epilepsia 2000
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Complications of RSE and SRSE

Rossetti AO, et al. Lancet Neurology 2011, Kirmani BF, et al. Aging disease 2021, Ochao JG, et al. Epilepsy Currents 2021

• High mortality: The short-term mortality of RSE is 16%-
39% approximately 3 times higher compared to non-RSE

• A 30–40% mortality  serious neurological emergenciesRSE

• Short-term mortality of 12%-27%, Long-term disability 
and epilepsy

• A substantial risk for poor neurological outcome with 
mortality of 35%

SRSE

The pathophysiology of status epilepticus (SE)—[12] (reproduced from... | Download Scientific Diagram (researchgate.net)
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Summary
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