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Status epilepticus (SE) is one of the most commonly neurologic emergencies, with high mortality and morbidity. Understanding the
pathophysiology are now focused on the neuroinflammatory and systemic inflammatory changes involved in the status epilepticus.
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Introduction

Status epilepticus (SE) is one of the most commonly
neurologic emergencies, with high mortality and mor-
bidity. The practical definition of status epilepticus is a 5
minutes of continuous seizures or discrete seizures with in-
complete recovery of consciousness, Status epilepticus is
result from failure of normal mechanisms that terminate an
isolated seizure, I will review the definition, incidence, eti-
ology, physiologic changes, and pathophysiology of status
epilepticus, Further on, clinical natures in terms of im-
mune and inflammation of status epilepticus, and updates

will be discussed,

Definition

The definition of status epilepticus is a neurological
emergency which requires immediate evaluation and time-
ly treatment. The basic concept of status epilepticus is per-
sisting seizure, however definition have been variably
used in research and in clinical practice. The 1981

International League Against Epilepsy’s definition of status
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epilepticus defined it as whenever a seizure persists for a
sufficient length of time or repeated frequently enough
that recovery between attacks does not occur,' Following
reports have suggested specific duration of seizure for
definition. The Epilepsy Foundation of America working
group defined status epilepticus as 30 minutes from which
the patient did not regain consciousness.” A widely ac-
cepted duration of status epilepticus as practical definition
is 5 minutes following 2010 European Federation of
Neurological Societies Guidelines, and 2012 Neurocritical

care Society Guidelines,”™

Incidence and etiology

The incidence of status epilepticus in the general pop-
ulation was reported to be between 18.3 to 41 per 100,000
in the United States, and 9.9 to 17.1 per 100,000 in
Europe, with a first peak before 1 year of age and a sec-
ond peak after 60 years of age.”® In about half of the cas-
es, there is history of epilepsy; it is most common in parti-
al-onset epilepsy. About 15 % of epilepsy patients will ex-
perience an episode of status epilepticus in their lifetime
and it presents as initial manifestation in 12 % of cases,”’
Etiology is the most important prognostic indicator, differs
according to age group. In children, etiology of status epi-
lepticus is usually infection with fever (50%), and other

common causes of are remote symptomatic events (38%)
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and low antiepileptic drug level (21%). The major cause of
status epilepticus in adults are cerebrovascular disease (a-
cute and remote hemorrhagic and ischemic strokes, 40%),
followed by low antiepileptic drug level (35%), remote
symptomatic brain injury (20%), and alcohol withdrawal
(15%).° Aside from these common causes of status epi-
lepticus, uncommon causes; Autoimmune disorders,
Mitochondiral disease, and genetic disease, (typically oc-

curring at a frequency (%) have been reported, "'

Pathophysiology

The basic mechanisms of sustained seizure in status epi-
lepticus involve failure of r-aminobutyric inhibition and
enhanged excitotoxicity that mediated by glutamate, The
receptor trafficking takes place at the beginning stage of
status epilepticus which changes the number of inhibitory
and excitatory receptors in the synaptic cleft. " The exist-
ing receptors mobilize from the synaptic membrane into
the endosomes, or from storage sites to the synaptic mem-
brane. Following this process is plastic changes in neuro-
peptide modulators, leading to a state of raised excita-
bility. This is supported by immunocytochemical and con-
focal microscopy studies which have revealed a decrease
in the number of GABA-A subunits present on the synaptic
membrane and an increase inside the cell.”” At the same
time, a-amino-3-hydroxy-5-methyl-4-isoxazolepropionic
acid and N-methyl D-aspartate (NMDA) receptor subunits
move to the synaptic membrane where they form addi-
tional excitatory receptors, This change further increases
excitability during uncontrolled seizures, Neuronal dam-
age in SE result from sustained NMDA-mediated neuronal
stimulation which leads to apoptosis,"” During prolonged
excitation, glutamate binds to neuronal NMDA receptors,
causing depolarization and displacement of the magne-
sium ions that usually block ion flow into the neuron.
Calcium enters the neuron, and this influx further prolongs
depolarization, leading to excitotoxicity with neuronal in-
jury and cell death, " When these neuronal cells are depo-
larized, the Mg 2+ ions blocking the channel diffuses out-

ward, allowing sodium ions and Ca 2+ to flood the cell, re-
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sulting in a cascade of Ca +2 -mediated cytotoxic events,

leading to neuronal injury, cell lysis, and cell death,

Physiologic changes

In the early stage of status epilepticus, there is massive
release of catecholamines,”” The catecholamine surge in-
creases heart rate, blood pressure and temperature, along
with other autonomic changes. Respiratory failure and lac-
tic acidosis result in metabolic acidosis. Hyperglycemia is
seen, but there may be hypoglycemia,16 Renal failure may
occur because of thabdomyolysis and myoglobinuria, '’ At
first, increased cerebral perfusion and decreased cere-
brovascular resistance allow the increased metabolic de-
mands of the brain to be met, thereby increasing the intra-
cranial pressure, In the late stage, the compensatory cere-
bral autoregulation fails, and cerebral perfusion becomes
dependent on systemic blood pressure_18 Blood pressure
declines 15 to 30 minutes after SE and may be markedly

low after 2 hours of continuous seizure activity.

Clinical nature updated

The immune and inflammation have been emphasized
for its role in seizure and sustain seizure activity,'” The in-
flammation might be consequence as well as cause of
epilepsy."” The inflammation activated inflammatory and
anti-inflammatory molecules, to noxious stimuli or im-
mune stimulation. The immune response can be evoked in
within central nervous system (CNS), and systemic im-
mune response can affect CNS, The blood brain barrier
(BBB), by changing permeability, is key control in periph-
eral immunocompetent cells and molecules to enter into
the brain, The brain injury resulting from infection, stroke,
trauma, and prolonged seizures can alter the BBB.”
Inflammation as a consequence of seizure are seen in stud-
ies that show proinflammatory cytokines (IL-1B, TNF and
IL-6) are first expressed in activated microglia and as-
trocytes, and cytokine receptor expression in unregulated
in microglia, astrocytes and neurons,”' These initial events

are followed by the induction of cyclooxygenase-2
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(COX-2) and, hence, prostaglandins, and upregulation of
compliment system in microglia, astrocytes and neurons,
% And for status epilepticus, chemokines and their re-
ceptors are produced, especially in neurons and in acti-
vated astrocytes, Seizure as a consequence of in-
flammation is supported by studies that seizure activity
leads to the induction of inflammatory molecules, in turn,
affect seizure severity and recurrence. The elevation of cy-
tokines, especially IL-B during fever has been found with-
in hippocampus, cerebrospinal fluid studies in patients
with febrile seizure. Further on, systemic injection of lip-
opolysaccharide, a prototypical inducer of inflammation
both in the peripheral and in the brain, lowers seizure
threshold. Brain inflammation following seizure and status
epilepticus have been suggested to increase specific blood
plasma cytokine levels, thus use as a biomarker for epi-
lepsy, However, plasma cytokine changes of IL-6, CRP,
IL-1B did not change following electrically induced status

epilepticus in a rat model for temporal lobe epilepsy.

Conclusion

Based on the pathophysiology and newly discovered in-
flammatory changes involved in the status epilepticus should
aid further understanding of mechanisms. And, thus devel-

oping the pathway to modify the epileptic process.
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