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INTRODUCTION

Status epilepticus (SE) is a neurologic emergency that carries significant mortality and 
morbidity for patients and poses many management challenges for clinicians. The 
approach to SE, including the definitions, treatment, and understanding of pathophys-

iology have significantly evolved over the past decade, necessitating that emergency 
physicians be familiar with up-to-date guidelines and advances to provide the best 
care for these patients.

DEFINITIONS 
Status Epilepticus

SE refers to prolonged or recurrent episodes of seizure-like activity without recovery. 
Previously, this definition consisted of either continuous seizure-like activity or the
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KEY POINTS

• Status epilepticus (SE) is defined as prolonged seizure activity, or recurrent seizure activity

without a return to baseline.

• SE can involve many types of seizure activity, from tonic-clonic activity to nonconvulsive

status epilepticus. EEG monitoring is essential for diagnosis of nonconvulsive SE.

• Status epilepticus can lead to permanent neuronal injury and is associated with pharma-

coresistance. Recognition of SE should be immediately followed by appropriately-dosed

benzodiazepines.

• Clinicians should carefully assess the seizing patient’s airway and be sure to check a
point-of-care glucose in all patients and pregnancy status in reproductive-age females.

• Clinicians should be familiar with the stepwise approach to treating SE, first using benzo-

diazepines, then using antiseizure medications, and then finally intubation with anesthetic

medications.
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occurrence of at least 2 episodes of seizure-like activity without the recovery of con-

sciousness lasting beyond 30 min. 1 In 2015, the International League Against Epilepsy 
proposed to decrease the time to 5 min of continuous convulsive seizure-like activity 
or 10 min of continuous focal seizures with impaired consciousness, and 10 to 15 min 
for absence seizures. 2 After this time point, the patient is considered to be in SE, and 
treatment should be initiated immediately as the likelihood of spontaneous cessation 
of such seizure-like activity is low. The rationale behind this change in definition (and 
subsequently, change in management), is that neuronal damage and long-term, 
potentially irreversible consequences of prolonged seizure activity occurs at 30 min 
of convulsive seizure activity and 60 min of focal SE. 2 The Abnormal speech, ocular 
Deviation, Automatisms, and Number of motor epileptic seizures scale, or ADAN 
scale, has been developed for detecting patients at high risk for SE with a 91% pre-

dictive power, and can be used to facilitate early identification of SE. 3

Refractory and Super-refractory Status Epilepticus

Refractory SE is defined as SE that persists after the administration of 2 antiseizure 
medications, while super-refractory SE is defined as SE that persists beyond 24 hours 
after the initiation of anesthesia, or recurs on weaning of anesthesia. 2

EPIDEMIOLOGY

SE affects from 10 to 41 per 100,000 people annually, with a slightly lower incidence in 
Europe than in the United States. 4–7 Among Americans, there is a higher incidence 
among African American people than in White people, who in turn have a higher inci-

dence than in Asian and Hispanic people. 8 Approximately 50,000 to 60,000 new cases 
of SE are diagnosed annually in the United States. 4,9 More than half the first episodes of 
SE occurred in the absence of a known diagnosis of epilepsy. 4 New-onset refractory 
SE (NORSE) is a subtype of it as well, 2 with one study finding up to 45.6% of cases 
of new onset SE progressing to NORSE. 10 When SE is associated with a diagnosis 
of epilepsy, it usually occurs relatively early in the course of epilepsy, often represent-

ing the first or second seizure in 65% of cases. Patients who have experienced an 
episode of SE have a 3.3 times higher risk of subsequent unprovoked seizures when 
compared to those who have experienced a single, self-limited symptomatic seizure. 4 

The incidence of SE appears to have a bimodal age distribution, with peaks in patients 
less than 10 year old and greater than 50 years old. 11 Critically ill patients are particu-

larly susceptible to SE, with more than 50% of patients with generalized convulsive SE 
having a history of acute brain injury (such as strokes, trauma, or anoxia) or acute

Abbreviations

BZDs benzodiazepines

CNS central nervous system 

EEG electroencephalography

ESETT established status epilepticus treatment trial 

GABA γ-aminobutyric acid

IM intramuscular

IN intranasal

IV intravenous

NCSE nonconvulsive status epilepticus 

NMDA N-methyl-D-aspartate

NORSE New-onset refractory status epilepticus 

PNEA psychogenic nonepileptic activity

SE status epilepticus
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systemic processes (including infections, hypoglycemia, or substance intoxication or 
withdrawal). 12

Morbidity and Mortality

SE can carry a significant mortality rate; among adults, the 30-day mortality rate is 
10.2%, while the 1-year mortality is 25.1%. 13 The mortality of SE is directly proportional 
to how refractory it is to therapy. 14 Among patients with refractory SE, including super-

refractory SE, it is estimated that roughly one-third of patients will die, one-third will sur-

vive with mild or severe neurologic deficits, and one-third will recover to their baseline. 15

PATHOPHYSIOLOGY

The pathophysiology of SE, while not entirely elucidated, revolves around a failure of 
the body to endogenously terminate a seizure either because of excess excitation or 
of a loss of inhibitory mechanisms, ultimately allowing what may begin as a single 
seizure to persist into SE. The onset of a seizure immediately triggers a multitude 
of events within milliseconds–from neurotransmitter release to ion channel aperture 
and closure to protein phosphorylation. Within seconds to minutes, there is an 
endocytosis-mediated decrease in the number of inhibitory γ-Aminobutyric acid 
(GABA) receptors, coupled with a concomitant increase in the amount of excitatory 
glutamate and N-methyl-D-aspartate (NMDA) receptors. Minutes to hours after the 
onset of the seizure, there is an increase in excitatory neuropeptides and a decrease 
in inhibitory neuropeptides, maintaining a state of increased excitability. Changes in 
gene expression begin to set in over the next hours to weeks, potentially contributing 
to increased susceptibility to future seizure activity. 16

The excessive neuronal firing during seizures has been shown to contribute to 
neuronal death through a variety of mechanisms including apoptosis, necrosis, and 
mitochondrial dysfunction. This neuronal injury was observed to occur even during pa-

ralysis, indicating that both convulsive and nonconvulsive SE (NCSE) can contribute to 
neuronal death. Furthermore, seizures have been found to contribute to hyperthermia, 
metabolic acidosis, hypotension, and hypoxia, all of which can also contribute to cell 
death in multiple regions of the brain. 17

The mechanisms that lead to the development of SE are also believed to contribute 
to the pharmacoresistance that is seen in SE. The downregulation of GABA receptors 
leads to decreased efficacy of GABA-agonist medications such as benzodiazepines in 
controlling seizure activity. This pharmacoresistance underscores the importance of 
early recognition of SE and prompt initiation of treatment to prevent decreasing effi-

cacy of antiseizure medications, further illustrating that time is brain.

CLASSIFICATION

Semiology

Semiology refers to the study of the symptoms and signs that occur during an epileptic 
seizure. SE can be categorized into SE with prominent motor symptoms and SE 
without prominent motor symptoms, 2 with the caveat that the clinical symptomatology 
can vary throughout a patient’s course. 18 Motor manifestations can include general-

ized tonic-clonic (convulsive), myoclonic, tonic, focal motor, and hyperkinetic SE. 
The majority of seizure-like activity involved in SE is generalized tonic-clonic sei-

zures. 19 Myoclonic SE consists of frequent, involuntary muscle contractions affecting 
1 or more muscle groups. Tonic SE involves a persistent tonic posture and is more 
common in syndromic epilepsy such as Lennox-Gastaut syndrome. Focal motor SE 
has varying clinical features depending on the area of the cortex affected and can
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often involve multiple areas of focal activity as the seizure progresses. 2 NCSE does not 
feature any motor phenomena and will be discussed in a later section.

Etiology

The cause of SE is important to determine the appropriate treatment and prognosis 
and may be known (symptomatic) or unknown (cryptogenic). The known causes are 
summarized in Box 1, noting that the list is not exhaustive. The most common etiology 
of SE is acute symptomatic (58.8%), and within this category, the most common 
causes are primary and secondary central nervous system (CNS) insults. 20 It is impor-

tant to remember that the cause of SE is not the same as the cause of the underlying 
disease. 2

RESUSCITATION OF PATIENTS IN STATUS EPILEPTICUS

As with any medical emergency, the fundamentals of managing the airway, breathing, 
circulation, and disability of patients in SE are a priority. Immediate assessment of the 
patient’s ABCs and continuous vital sign monitoring should occur in any patient pre-

senting with seizure activity. Intravenous (IV) access should also be obtained as 
quickly and safely as possible. A point-of-care blood glucose should be obtained in

Box 1

Known causes of status epilepticus 2

Known (Symptomatic)

Acute

• Triggering factor in epilepsy
○ Withdrawal of antiseizure medications
○ Febrile illness
○ Sleep deprivation

• Primary CNS pathology
○ Cerebrovascular disease
○ CNS infection
○ Head trauma
○ Autoimmune disorder

• Secondary CNS pathology
○ Metabolic disturbance (eg, electrolytes, glucose, acidosis, and organ failure)
○ Systemic infection
○ Fever

• Toxic causes
○ Intoxication by drug(s) or alcohol
○ Alcohol withdrawal

Remote

• Post-traumatic head injury

• Post-infectious

• Post-stroke

Progressive

• Brain tumors

• Progressive myoclonic epilepsies

• Neurodegenerative disorders

SE in defined electroclinical syndromes

From Luis Restrepo-Vera J, Sala-Padró J, Parejo-Carbonell B, et al. Identifying risk for status epi-

lepticus with the ADAN scale: a prospective multicenter validation study. Emerg Rev Soc Espa-

nola Med Emerg 2024;36(3):197–03. https://doi.org/10.55633/s3me/020.2024.
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any patient presenting with seizure-like activity, including altered mental status, and if 
found to be hypoglycemic, they should receive immediate dextrose.

In addition to hypoglycemia, another important cause of SE that must be quickly 
excluded is hyponatremia. Neurologic symptoms, including seizures, are typically 
not seen until sodium concentrations approach 120 mEq/L and below. 21 Point-of-

care electrolyte devices, if available, can provide rapid results on sodium concentra-

tion. If the seizing patient is determined to be significantly hyponatremic, they should 
receive between 100 and 150 mL of 3% hypertonic saline or 2 ampules of sodium bi-

carbonate, both of which provide an equivalent amount of sodium load, over 10 mi-

nutes. If symptoms do not improve with an initial bolus of hypertonic saline, this 
bolus may be repeated up to 2 times; if seizures continue to persist, clinicians should 
consider other etiologies of patient’s seizures. The goal is to raise the sodium 4 to 6 
mEq/L in the first few hours, and to not exceed 10 to 12 mEq/L in the first 24 hours. 
Frequent electrolyte monitoring is necessary in these patients to avoid overcorrection 
of sodium levels and precipitation of osmotic demyelination syndrome (also known as 
central pontine myelinolysis). 22

AIRWAY MANAGEMENT AND INTUBATION

Airway management in patients with SE is of vital importance. Patients in tonic-clonic 
seizures may display periods of apnea and cyanosis, with suppression of the gag re-

flex and risk of aspiration. Patients who are seizing should have an airway adjunct 
(such as nasopharyngeal or oropharyngeal airways) placed, receive supplementary 
oxygen to support their oxygenation, and be placed in the lateral decubitus position 
to decrease the risk of aspiration. Ventilatory assistance with a bag-valve-mask device 
should be administered if apnea or airway compromise is evident. The risk of airway 
and ventilatory compromise increases the longer a patient is actively seizing. Patients 
with treated SE are less likely to have respiratory complications than those who are 
untreated. 23 Therefore, appropriately dosing medications to manage the SE is neces-

sary to decrease the risk of respiratory complications. Fifteen to thirty percent of SE 
patients undergo intubation, which has been associated with a higher mortality. 24,25 

While etomidate is an often-used induction agent, it may not be the optimal agent in 
this patient population. Other induction agents, such as benzodiazepines (BZDs), pro-

pofol, and ketamine, have known antiseizure properties, which make them preferable 
in the intubation of the SE patient, significantly decreasing the time to cessation of 
seizure activity as measured by electroencephalography (EEG) when compared to 
etomidate. 26 Moreover, etomidate is commonly associated with myoclonic activity 
that may be confused with seizure-like activity, possibly complicating the clinical pic-

ture. 27 However, it does not decrease the seizure threshold as previously postu-

lated. 28 Although propofol and BZDs have well-known antiseizure properties, 
ketamine may be a preferable induction agent given its hemodynamic stability. 
Once stabilized, propofol may be then used for sedation as well as for its antiseizure 
effects. 29 Although the use of a combination of lower doses of propofol and ketamine 
has been proposed for induction in patients with SE, this has not yet been established 
as a validated practice. 30

With regards to paralytic agents, there is no evidence that supports the use of non-

depolarizing (eg, rocuronium) versus depolarizing neuromuscular blockers (eg, succi-

nylcholine). Clinicians should exercise judgment over which neuromuscular blockade 
agent to use and consider factors including comorbidities, duration of seizure activity, 
availability of reversal agents for nondepolarizing agents, as well as the ability to 
monitor continued seizure activity using an EEG.
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DIAGNOSIS

The differential diagnosis of convulsive SE includes psychogenic nonepileptic activity 
(PNEA), movement disorders (eg, myoclonus), and syncope. Although laboratory 
testing may help differentiate between these causes, the diagnosis of SE in the emer-

gency department is largely clinical, depending on the history and physical examina-

tion. Two laboratory tests that may help with this differentiation are serum prolactin 
and lactic acid levels. Elevated prolactin levels, measured 10 to 20 min after a seizure 
event, has 99.1% specificity and 53% sensitivity for SE, differentiating it from PNEA. 31 

In addition, lactic acid levels are significantly higher in patients with convulsive SE 
compared to those with PNEA or syncope. 32

The diagnostic workup is important in identifying the underlying cause of the SE, if 
present (Box 1). Laboratory testing should include a complete blood count, glucose 
and electrolytes, and a pregnancy test in patients with childbearing potential, at a 
minimum. 33 Additional testing for renal and liver function tests, blood gas, lactate, 
creatine kinase, and toxicology screening may be added. Drug levels for certain 
antiseizure medications may be helpful in patients with known seizure disorders. 34 

An infectious workup, including a lumbar puncture, should be guided by the clinical 
picture. A lumbar puncture is indicated in patients with signs of meningitis, those 
who are ill appearing, or have a fever with no other identifiable source of infection, 
especially if they had received antimicrobials before clinical evaluation. It is worth 
noting that any febrile illness can precipitate SE, especially in patients with known 
seizure disorder. In addition to uncovering an infectious cause, a lumbar puncture 
may identify inflammatory or neoplastic causes of the SE. CT head imaging should 
be performed in patients who do not return to baseline level of consciousness, have 
new focal neurologic findings, or have new-onset seizure without an otherwise iden-

tifiable etiology. 34 It should also be performed before the lumbar puncture in pa-

tients suspected to have increased intracranial pressure or a space-occupying 
lesion.

MANAGEMENT

Given the time-sensitive nature of treating SE due to neuronal injury and pharmacore-

sistance, clinicians should have a stepwise approach for management of patients in 
SE once it is recognized. Having an established hospital protocol to manage SE 
may significantly decrease time to treatment and improve outcomes. 35,36 In addition 
to the management principles outlined later, the underlying cause of seizures should 
be promptly treated, if known.

First-Line Treatment

The mainstay of treatment of patients in SE is prompt administration of adequately-

dosed BZDs. The mechanism of action of BZDs involves agonism of GABA receptors 
through increasing the frequency of chloride channel opening on the receptors. Mul-

tiple prehospital studies have validated the efficacy and safety of BZDs in aborting 
seizure activity. In a prehospital study by Alldredge and colleagues 23 comparing loraz-

epam, diazepam, and placebo, 59.1% and 42.6% of seizures were aborted by the 
administration of lorazepam and diazepam, respectively, compared to 21.1% of sei-

zures in patients given placebo.

Data is unclear regarding the preferred BZD to be used in SE; intramuscular (IM) 
midazolam, IV lorazepam, and IV diazepam are all efficacious as initial therapy 
(Level A recommendation, American Epilepsy Society Guideline 2020). 37 The time 
of administration of BZDs–specifically as it relates to the time from the start of
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the seizure–appears to be a more important factor than the route or specific agent. 
The Rapid Anticonvulsant Medication Prior to Arrival Trial noninferiority prehospital 
study compared IV lorazepam to IM midazolam, finding that IM midazolam was su-

perior in the termination of seizures. Although IV lorazepam was associated with 
faster termination of convulsive activity from the time of administration than IM mid-

azolam (1.6 vs 3.3 min), seizures were aborted in 73.4% of patients in the IM mid-

azolam group versus 63.4% of those in the IV lorazepam group. This is most likely 
due to a shorter time to administration in the IM midazolam group than the IV lor-

azepam (1.2 vs 4.8 min). 38 These studies underscore the importance of early treat-

ment of SE with BZDs, and solidify the superior effectiveness of IM midazolam in 
comparison to IV lorazepam in patients without established IV access. (Level A 
recommendation, American Epilepsy Society Guideline 2020). 37 Diazepam is 
another BZD that may be administered IV with demonstrated efficacy in terminating 
seizure activity; while lorazepam has been found to have a longer duration of ac-

tion, 39 literature has not demonstrated any benefit of lorazepam over diazepam in 
treating SE. 40 Other potential options for administration of BZDs include buccal 
or intranasal (IN) midazolam, as well as rectal diazepam when appropriate. IM 
administration of lorazepam, while associated with lower bioavailability and slower 
absorption, remains an option should no alternative exist. 41 Familiarity with the 
local options is necessary, given the variable availability due to cost, drug short-

ages, and storage mechanisms. For ongoing seizure activity, the dose may be 
repeated once 5 minutes after the initial dose. 42 The appropriate doses are summa-

rized in Table 1.

Despite robust data scoring their effectiveness and safety, BZDs continue to be 
underdosed. In the Established Status Epilepticus Treatment Trial (ESETT), lorazepam 
and midazolam were appropriately dosed in only 24% and 14% of studied patients, 
respectively. 43 It has been postulated that much of the underdosing of BZDs stems 
from concern over depression of the patient’s respiratory drive. However, appropri-

ately dosed treatment of seizing patients is associated with lower rates of respiratory 
depression. 23,37 Upon recognition of SE, the patient should receive appropriate doses 
of BZDs in the most expeditious way possible, whether IM, IN, or IV. When BZDs are 
not available, phenobarbital may be given as IV or IM. 37

Second-Line Treatment

Up to one-third of patients in SE who are treated with BZDs will continue to display 
seizure activity, termed established SE, 2 necessitating the administration of addi-

tional IV antiseizure medications. Second line agents include phenytoin or fospheny-

toin, valproate, and levetiracetam. These agents modulate excitatory activity near 
the synaptic cleft, with many of these drugs inhibiting excitatory channels within 
the presynaptic neuron or, with levetiracetam, blocking the release of excitatory 
glutamate into the synapse. Research has not demonstrated a clear advantage of 
any of these agents, with the ESETT study finding no significant difference in termi-

nating benzodiazepine-refractory SE between levetiracetam, fosphenytoin, and val-

proate, when given at the appropriate weight-based doses as noted in Table 1. 43 

Any of these medications may be administered in an SE patient who is not respond-

ing to BZDs (Level A recommendation), 44 within 20 to 40 min of SE onset. 37 When 
both fosphenytoin and phenytoin are available, fosphenytoin is preferred due to 
improved tolerability and faster infusion rate, but phenytoin is an acceptable alterna-

tive (Level A recommendation, American Epilepsy Society Guideline 2020). 37 An 
important consideration amongst these medications is the rate of administration; 
phenytoin is the slowest medication to administer. Administering the loading dose
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of undiluted levetiracetam as an IV push appears to be safe and tolerable, 45 making 
this an important advantage of levetiracetam. The use of a patient’s home medica-

tion as the second-line agent does not appear to affect the probability of stopping 
the seizure. 46

Third-Line Treatment

Up to one-half of patients in SE who are treated with a second-line agent will continue 
to display seizure activity. 47 The patient may be given another second-line medication, 
or a different antiseizure medication. A meta-analysis of 5 randomized controlled 
trials comparing valproate, phenytoin, diazepam, phenobarbital, lacosamide, and

Table 1

Antiseizure dosages 8,43

Medication Dosage Maximum Dose

First-line treatment

Diazepam 0.2 mg/kg 10 mg

Lorazepam 0.1 mg/kg 4 mg

Midazolam 0.3–0.5 mg/kg 10 mg

Second-line treatment

Phenytoin 20 mg/kg 1500 mg

Fosphenytoin 20 mgPE/kg 1500 mgPE

Valproic acid 40 mg/kg 3000 mg

An additional dose of 20 mg/kg 

may be administered

Levetiracetam 60 mg/kg 4500 mg

Third-line treatment

Lacosamide 200–400 mg IV 30–40 mg/min

Phenobarbital 15–20 mg/kg 60 mg/min

Anesthetics

Ketamine Bolus: 0.5–3 mg/kg 

Infusion: 1.5–10 mg/kg/h

Midazolam infusion Bolus: 0.2 mg/kg, repeated every 3–5 min to a max of

2 mg/kg

Infusion: 0.05–2 mg/kg/h

Propofol infusion Bolus: 1–5 mg/kg, repeated in 3–5 min 

Infusion: 20–200 mcg/kg/min

Pentobarbital infusion Bolus: 5 mg/kg, repeated q3-5 min to a max of 15 mg/kg 

over 1 h

Infusion: 0.5-5 mg/kg/h

Thiopental infusion Bolus: 1–5 mg/kg 

Infusion: 0.5–5 mg/kg/h

Abbreviations: PE, phenytoin-equivalent.

Adapted from Luis Restrepo-Vera J, Sala-Padró J, Parejo-Carbonell B, et al. Identifying risk for sta-

tus epilepticus with the ADAN scale: a prospective multicenter validation study. Emerg Rev Soc Es-

panola Med Emerg. 2024;36(3):197-203. doi:10.55633/s3me/020.2024. 8,43
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levetiracetam found that phenobarbital performed best in terminating seizure activity 
but was associated with a higher incidence of adverse effects such as hypotension 
and respiratory depression. However, the dosages noted in the study were inconsis-

tent, affecting the accuracy of the results. 48

Anesthetics

When the patient has received BZDs and 2 second-line treatments for SE and con-

tinues to exhibit seizure activity, the next appropriate step would be anesthetics 
and intubation. Some experts recommend a more rapid progression to IV anesthetics 
and intubation after the administration of only one second-line agent, given anes-

thetics’ association with faster cessation of SE and higher likelihood of return to base-

line, minimizing neuronal injury and pharmacoresistance. 8,49–51 While no drug has 
emerged as the ideal anesthetic infusion for combatting super-refractory SE, the 
most commonly used medications for anesthesia induction include midazolam and 
propofol, both of which have been found to have similar efficacy and incidence of 
adverse effects. 36 Other anesthetic infusions include pentobarbital and thiopental. 
All these anesthetic infusions have been associated with various side effects, including 
hypotension that necessitates the use of vasopressors such as norepinephrine, phen-

ylephrine, and push-dose epinephrine. Patients placed on anesthetics for seizure con-

trol should be placed on continuous EEG monitoring to titrate the dose of the 
anesthetic infusions to ensure seizure activity is controlled.

Ketamine infusions have gained popularity over the past decade as a treatment 
of refractory SE. Ketamine’s mechanism of action is significantly different from 
other antiseizure medications; ketamine is a noncompetitive anti-NMDA antagonist, 
whereas most other antiseizure medications work on potentiating the effect of 
GABA. This particular feature makes it an attractive option when pharmacoresistance 
has started to occur. In addition to targeting a different receptor (and therefore 
increasing the chances of success), ketamine does not carry the same risk of hypoten-

sion or respiratory depression observed with other anesthetics. More recently, keta-

mine has been proposed as a second-line rescue agent in the out-of-hospital 
setting, given the challenges associated with administering traditional second-line 
medications in that setting. It is administered as a bolus or short infusion for over 2 
to 3 min, often without securing an airway. 52 In one study, patients who continued 
to seize despite an adequate dose of midazolam were given 100 mg Ketamine as 
IV, IM, IO, or IN. Motor seizures were terminated in 98.2% without recurrence in the 
prehospital or hospital, or any clinically significant complications attributable to 
ketamine. 53

A summary of the stepwise approach to SE is summarized in Fig. 1. A list of the 
medication with dosages is in Table 1.

Supportive Care

In addition to resuscitation, addressing the underlying cause, and seizure-targeted 
therapy, patients presenting with SE will require supportive care to further decrease 
their mortality and morbidity. Providing a safe environment is essential; ensuring 
the bedrails are in use, in addition to commercial bed rail protectors/pads to help pre-

vent falls and iatrogenic injuries. Bite blocks are not recommended. Patients with SE 
may develop significant rhabdomyolysis, kidney injury, and lactic acidosis. All these 
complications may be managed with balanced IV crystalloids to ensure adequate uri-

nary output. Hyperthermia may occur as well and can be managed with external 
cooling.
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NONCONVULSIVE STATUS EPILEPTICUS

As described earlier, SE presentation can range from prominent motor symptoms to 
completely nonconvulsive. NCSE can vary in its presentation, ranging from more subtle 
symptoms such as confusion and agitation to comatose status. It may also be referred 
to as subclinical or electrographic-only seizures. 8 NCSE can also initially present as 
convulsive SE, with 33% to 46% of patients initially in convulsive SE. Of patients with 
NCSE, 20% to 31% progress to refractory SE, and 11% to 17% progress to super re-

fractory SE. 54,55 NCSE is the most common semiology of SE among patients in the 
Intensive Care Unit (ICU) and represents a common finding among ICU patients who 
are comatose or with altered mental status. 56–59 Notably, NCSE was detected in 5% 
of patients presenting to the ED with altered mental status. 60 Other signs and symptoms 
that should raise suspicion for NCSE include abnormal eye movements, automatisms 
or rhythmic activity, staring spells, speech disturbances, or a prolonged postictal 
period. 61,62 NCSE is diagnosed by EEG. 63

The variable presentations of NCSE make early specialist consultation with a neurol-

ogist and utilization of continuous EEG crucial in its diagnosis and management. All 
intubated patients initially presenting with SE should be placed on continuous EEG 
monitoring to assess for NCSE, especially if they were started on anesthetic infusions. 
Additionally, all patients who are not displaying clear signs of improvement in their 
alertness within 10 minutes or with impaired consciousness for more than 30 minutes 
after cessation of seizure activity should be started on continuous EEG. 63 In settings 
where continuous EEG is not available, intermittent routine EEGs may be used, noting 
that at least 10% of NCSE may be missed using this method. 64 Limited montage 
EEGs, which use fewer electrodes compared to standard full montage EEGs, have 
been found to have comparable sensitivity and specificity for detecting seizure activity 
with certain configurations of electrodes, representing a viable alternative to full 
montage EEGs when the latter are unavailable. 65

DISPOSITION

Patients in SE requiring a second-line agent will likely require admission to the hospital 
for further management of SE and treatment of the underlying cause, if present. Patients

Fig. 1. Stepwise approach to SE.
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who require IV anesthesia and intubation will require admission to the ICU, ideally one 
with neurocritical care intensivists and continuous EEG monitoring capability.

SPECIAL POPULATIONS 
Immunocompromised Patients

Patients with Human immunodeficiency virus/acquired immunodeficiency syndrome 
(HIV/AIDS) can have numerous etiologies of SE not frequently seen in other popula-

tions, including mass lesions, CNS infection from organisms such as Cryptococcus 
neoformans, neurosyphilis, or herpes zoster virus, or toxoplasmosis. These patients 
require extensive workups for the etiologies of their seizures including maintaining a 
low threshold for brain imaging and cerebrospinal fluid studies. Phenytoin, carbamaz-

epine, and valproic acid are relatively contraindicated due to their strong induction of 
the cytochrome P450 system which may interact with HIV/AIDS patients’ antiretroviral 
therapies. Nonenzyme-inducing antiseizure medications such as levetiracetam may 
be preferred in these patients. 66

The extensive workup is also necessary for other immunocompromised patients, 
such as those on chemotherapy or immunosuppressants.

Pregnant and Postpartum Patients

SE can occur in pregnant patients due to a preexisting or new nonpregnancy-related 
seizure disorder or secondary to a condition precipitated by the pregnancy (such as 
cerebral venous sinus thrombosis, posterior reversible encephalopathy syndrome, 
reversible cerebral vasoconstriction syndrome, or eclampsia), and it requires consid-

eration of the wellbeing of both the mother and the fetus.

Status epilepticus due to nonpregnancy-related seizure disorder

Metabolic changes associated with pregnancy can alter the pharmacokinetics of anti-

seizure medications leading to seizures despite medication adherence. 67 Initial treat-

ment of SE in pregnancy is the same as in nonpregnant individuals. Valproate should 
be avoided in pregnant patients in SE within the first trimester who are seizing out of 
concern for teratogenicity, as well as phenobarbital and phenytoin. Levetiracetam ap-

pears to have the lowest risk of congenital malformations. 68

Eclampsia

Eclampsia is defined a convulsive seizure activity unrelated to other medical con-

ditions in pregnant patients usually beyond 20 gestational weeks (and up to 6 weeks 
postpartum) and in the setting of hypertensive blood pressure readings or evidence 
of end-organ dysfunction. Up to one-third of patients with eclampsia will have sei-

zures as their first presentation, with no preceding elevated blood pressure, pro-

teinuria, or signs of end-organ damage. 69 Magnesium sulfate infusion, given at 4 
to 6 g over 15 min followed by 2 to 3 g/h infusion, is superior to diazepam or 
phenytoin in controlling seizures due to eclampsia. 70 Magnesium was associated 
with a decrease in maternal death and seizure recurrence when compared to diaz-

epam. 71 In addition to magnesium sulfate infusion and emergent obstetrics consul-

tation, the patient in SE due to presumed eclampsia should be treated like other 
patients with SE, with a focus on resuscitation, airway management, and exclusion 
of other causes. Elevated blood pressure should be treated with IV hydralazine or 
labetalol. Delivery is the treatment of choice for antepartum patients irrelevant of 
the gestational age. 69 Patients receiving magnesium should be monitored for signs 
of magnesium toxicity including hypothermia, hypotension, flaccid paralysis, respi-

ratory depression, and decreased urinary output. Magnesium is contraindicated
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in patients with myasthenia gravis, hypocalcemia, renal failure, cardiac ischemia, 
heart block, or myocarditis. 69

Older adults

Among individuals over the age of 60, the incidence of SE is 2 to 5 times greater than 
that of young adults, and increases with the increase in age. 72 The most common 
cause of SE in individuals over the age of 60 is a stroke, representing 52.3% of 
cases. 73 Other important causes in this population include traumatic brain injury, with-

drawal from antiseizure medications, CNS infection, or metabolic derangements. SE 
carries a higher mortality in geriatric patients, with a mortality of 38% in patients 60 
to 79 years of age and up to 50% in individuals 80 years and older. This high mortality 
may be due to changes associated with the aging brain as well as the high prevalence 
of comorbidities. While the general management of SE remains essentially unchanged 
compared to younger population, 47 clinicians should thoroughly assess geriatric pa-

tients in SE for stroke and other secondary etiologies more commonly found in this pa-

tient population. 73

SUMMARY

SE and its associated morbidity and mortality are potentially preventable with early 
identification and treatment. Prioritizing resuscitation (especially airway management), 
rapid administration of appropriately-dosed BZD, adequate utilization of weight-

based dosing of second-line antiseizure medications, and escalation to anesthetics 
when needed form the basis of evidence-based treatment of SE. Creating local pro-

tocols facilitate care and improve outcomes.

CLINICS CARE POINTS

• Recognition of status epilepticus is crucial and should be followed immediately by 

appropriately dosed benzodiazepines

• All patients with seizure activity should be assessed for hypoglycemia, and all female patients 

of child-bearing potential should have a pregnancy test obtained

• Clinicians should have a high index of suspicion for nonconvulsive status epilepticus. All 

intubated patients should be started on continuous electroencephalography
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42. Gaı́nza-Lein M, Ferná ndez IS, Ulate-Campos A, et al. Timing in the treatment of

status epilepticus: from basics to the clinic. Seizure 2019;68:22–30.

43. Kapur J, Elm J, Chamberlain JM, et al. Randomized trial of three anticonvulsant

medications for status epilepticus. N Engl J Med 2019;381(22):2103–13.

44. Smith MD, Sampson CS, Wall SP, et al. Clinical policy: critical issues in the man-

agement of adult patients presenting to the emergency department with seizures: 
approved by the ACEP board of directors, April 17, 2024. Ann Emerg Med 2024; 
84(1):e1–12.

45. Martinez S, Bonnin SS, Radosevich J, et al. Rapid administration of undiluted

loading doses of levetiracetam. Epilepsia 2024;65(3):615–9.

46. Wabl R, Terman SW, Kwok M, et al. Efficacy of home anticonvulsant administra-

tion for second-line status epilepticus treatment. Neurology 2021;97(7):e720–7.

47. Chamberlain JM, Kapur J, Shinnar S, et al. Efficacy of levetiracetam, fosphenytoin,

and valproate for established status epilepticus by age group (ESETT): a double-

blind, responsive-adaptive, randomised controlled trial. Lancet Lond Engl 2020; 
395(10231):1217–24.

48. Brigo F, Del Giovane C, Nardone R, et al. Intravenous antiepileptic drugs in adults

with benzodiazepine-resistant convulsive status epilepticus: a systematic review 
and network meta-analysis. Epilepsy Behav EB 2019;101(Pt B):106466. https:// 
doi.org/10.1016/j.yebeh.2019.106466.

49. Betjemann JP, Lowenstein DH. Status epilepticus in adults. Lancet Neurol 2015;

14(6):615–24.

50. Marawar R, Basha M, Mahulikar A, et al. Updates in refractory status epilepticus.

Crit Care Res Pract 2018;2018:9768949. https://doi.org/10.1155/2018/9768949.

51. De Stefano P, Baumann SM, Grzonka P, et al. Early timing of anesthesia in status

epilepticus is associated with complete recovery: a 7-year retrospective two-

center study. Epilepsia 2023;64(6):1493–506.

52. Finney JD, Schuler PD, Rudloff JR, et al. Evaluation of the use of ketamine in pre-

hospital seizure management: a retrospective review of the ESO database. Pre-

hosp Emerg Care 2025;29(5):624–31. https://doi.org/10.1080/10903127.2024. 
2382367.

53. Scheppke KA, Pepe PE, Garay SA, et al. Effectiveness of ketamine as a rescue

drug for patients experiencing benzodiazepine-resistant status epilepticus in the 
prehospital setting. Crit Care Explor 2024;6(12):e1186. https://doi.org/10.1097/ 
CCE.0000000000001186.

54. Giovannini G, Monti G, Polisi MM, et al. A one-year prospective study of refractory

status epilepticus in Modena, Italy. Epilepsy Behav EB 2015;49:141–5.

55. Delaj L, Novy J, Ryvlin P, et al. Refractory and super-refractory status epilepticus

in adults: a 9-year cohort study. Acta Neurol Scand 2017;135(1):92–9.

56. Young GB, Jordan KG, Doig GS. An assessment of nonconvulsive seizures in the

intensive care unit using continuous EEG monitoring: an investigation of variables 
associated with mortality. Neurology 1996;47(1):83–9.

57. Kurtz P, Gaspard N, Wahl AS, et al. Continuous electroencephalography in a sur-

gical intensive care unit. Intensive Care Med 2014;40(2):228–34.

58. Towne AR, Waterhouse EJ, Boggs JG, et al. Prevalence of nonconvulsive status

epilepticus in comatose patients. Neurology 2000;54(2):340–5.

59. Alvarez V, Drislane FW, Westover MB, et al. Characteristics and role in outcome

prediction of continuous EEG after status epilepticus: a prospective observa-

tional cohort. Epilepsia 2015;56(6):933–41.

Status Epilepticus 201

Descargado para Irene Ramírez (iramirez@binasss.sa.cr) en National Library of Health and Social 
Security de ClinicalKey.es por Elsevier en enero 19, 2026. Para uso personal exclusivamente. No se 
permiten otros usos sin autorización. Copyright ©2026. Elsevier Inc. Todos los derechos reservados.

http://refhub.elsevier.com/S0733-8627(25)00066-5/sref42
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref42
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref43
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref43
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref44
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref44
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref44
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref44
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref45
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref45
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref46
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref46
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref47
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref47
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref47
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref47
https://doi.org/10.1016/j.yebeh.2019.106466
https://doi.org/10.1016/j.yebeh.2019.106466
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref49
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref49
https://doi.org/10.1155/2018/9768949
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref51
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref51
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref51
https://doi.org/10.1080/10903127.2024.2382367
https://doi.org/10.1080/10903127.2024.2382367
https://doi.org/10.1097/CCE.0000000000001186
https://doi.org/10.1097/CCE.0000000000001186
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref54
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref54
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref55
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref55
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref56
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref56
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref56
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref57
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref57
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref58
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref58
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref59
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref59
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref59


60. Zehtabchi S, Abdel Baki SG, Omurtag A, et al. Prevalence of non-convulsive 
seizure and other electroencephalographic abnormalities in ED patients with 
altered mental status. Am J Emerg Med 2013;31(11):1578–82.

61. Long B, Koyfman A. Nonconvulsive status epilepticus: a review for emergency 
clinicians. J Emerg Med 2023;65(4):e259–71.

62. Woodford HJ, George J, Jackson M. Non-convulsive status epilepticus: a prac-

tical approach to diagnosis in confused older people. Postgrad Med J 2015;91-

(1081):655–61.

63. Herman ST, Abend NS, Bleck TP, et al. Consensus statement on continuous EEG 
in critically ill adults and children, part I: indications. J Clin Neurophysiol 2015; 
32(2):87–95.

64. Xie D, Toutant D, Ng MC. Residual seizure rate of intermittent inpatient EEG 
compared to a continuous EEG model. Can J Neurol Sci J Can Sci Neurol 2024; 
51(2):246–54.

65. Swingle N, Vuppala A, Datta P, et al. Limited-montage EEG as a tool for the detec-

tion of nonconvulsive seizures. J Clin Neurophysiol 2022;39(1):85–91.

66. Mullin P, Green G, Bakshi R. Special populations: the management of seizures in 
HIV-Positive patients. Curr Neurol Neurosci Rep 2004;4(4):308–14.

67. Schoretsanitis G, Deligiannidis KM, Kasperk N, et al. The impact of pregnancy on 
the pharmacokinetics of antiseizure medications: a systematic review and meta-

analysis of data from 674 pregnancies. Prog Neuropsychopharmacol Biol Psychi-

atry 2024;133:111030. https://doi.org/10.1016/j.pnpbp.2024.111030.

68. Tomson T, Battino D, Bromley R, et al. Management of epilepsy in pregnancy: a 
report from the international league against epilepsy task force on women and 
pregnancy. Epileptic Disord Int Epilepsy J Videotape 2019;21(6):497–517.

69. Gestational hypertension and preeclampsia: ACOG practice bulletin, number 
222. Obstet Gynecol 2020;135(6):e237–60. https://doi.org/10.1097/AOG.00000 
00000003891.

70. Witlin AG, Sibai BM. Magnesium sulfate therapy in preeclampsia and eclampsia. 
Obstet Gynecol 1998;92(5):883–9.

71. Duley L, Henderson-Smart DJ, Walker GJ, et al. Magnesium sulphate versus diaz-

epam for eclampsia. Cochrane Database Syst Rev 2010;2010(12):CD000127. 
https://doi.org/10.1002/14651858.CD000127.pub2.

72. Mauricio EA, Freeman WD. Status epilepticus in the elderly: differential diagnosis 
and treatment. Neuropsychiatr Dis Treat 2011;7:161–6.

73. Leppik IE. Status epilepticus in the elderly. Epilepsia 2018;59(S2):140–3.

Siegel & Khoujah202 

Descargado para Irene Ramírez (iramirez@binasss.sa.cr) en National Library of Health and Social 
Security de ClinicalKey.es por Elsevier en enero 19, 2026. Para uso personal exclusivamente. No se 
permiten otros usos sin autorización. Copyright ©2026. Elsevier Inc. Todos los derechos reservados.

http://refhub.elsevier.com/S0733-8627(25)00066-5/sref60
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref60
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref60
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref61
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref61
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref62
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref62
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref62
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref63
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref63
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref63
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref64
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref64
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref64
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref65
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref65
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref66
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref66
https://doi.org/10.1016/j.pnpbp.2024.111030
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref68
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref68
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref68
https://doi.org/10.1097/AOG.0000000000003891
https://doi.org/10.1097/AOG.0000000000003891
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref70
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref70
https://doi.org/10.1002/14651858.CD000127.pub2
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref72
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref72
http://refhub.elsevier.com/S0733-8627(25)00066-5/sref73

	Status Epilepticus
	Key points
	Introduction

	Definitions

	Status Epilepticus
	Refractory and Super-refractory Status Epilepticus

	Epidemiology

	Morbidity and Mortality

	Pathophysiology

	Classification

	Semiology
	Etiology

	Resuscitation of patients in status epilepticus

	Airway management and intubation

	Diagnosis
	Management

	First-Line Treatment
	Second-Line Treatment
	Third-Line Treatment
	Anesthetics
	Supportive Care

	Nonconvulsive status epilepticus

	Disposition

	Special populations

	Immunocompromised Patients
	Pregnant and Postpartum Patients
	Status epilepticus due to nonpregnancy-related seizure disorder
	Eclampsia
	Older adults


	Summary

	Clinics care points

	References



