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S
tatus epilepticus is defined as con-
tinuous seizure activity for greater 
than 5 minutes, or repeated epi-
sodes of seizures without resolu-

tion of the postictal period. When the cli-
nician arrives at the patient’s bedside or 
the emergency medical technician arrives 
at the scene in the prehospital setting, the 
patient may be minutes into seizure activ-
ity. If the seizure does not immediately re-
solve, the provider should treat as if status 
is imminent, if not ongoing. Regardless of 
setting, if the patient is discovered to be 
seizing, treatment should be initiated.

It is important to distinguish between 
provoked and unprovoked seizures, since 
successful management may require treat-
ing an underlying etiology. Although there 
are as many types of status epilepticus as 
there are types of seizures, the focus of this 
review is on generalized convulsive status 
epilepticus (GCSE). 

As a GCSE continues, the overt seizure 
activity may become subtle—essentially 
a transformation of generalized status to 

a state with minimal or no motor move-
ments. Whether or not there is an absence 
of, or minimal, movement, GCSE still rep-
resents a medical emergency, since the ex-
cessive neuronal activity causes neuronal 
injury. An electroencephalogram (EEG) 
may be required to detect transformed 
GCSE, which should be suspected if the 
patient does not exhibit improved mental 
status within 20 to 30 minutes of convul-
sive seizure cessation, or if neuromuscular 
paralysis for intubation has occurred. 

Initial Management
Initial management of seizure patients is 
consistent with the care of any critical pa-
tient in the ED. Assessment of the airway 
and airway management with endotrache-
al intubation may be necessary for patients 
who are apneic or at risk for aspiration, or 
in whom more conservative management 
is inadequate. 

While placing a patient in the left lateral 
decubitus position may mitigate aspiration 
risk, since vomiting is common in a postic-
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tal state, moving a convulsing patient may 
be challenging.1 Patients should be placed 
on cardiac monitoring with pulse oximetry 
if feasible. Intravenous (IV) access should 
be established if possible, though intramus-
cular (IM) or other alternative routes for 
benzodiazepines may be used if obtaining 
IV access will result in a delay in treatment.2 

Oxygen should be administered via non-
rebreather or bag-valve-mask to patients 
with apnea to prevent both systemic and 
cerebral hypoxia.3 Since cardiac dysrhyth-
mias with cerebral hypoxia may cause 
seizure-like activity, it is imperative to 
check the patient’s pulses, blood pressure, 
and to maintain cardiac monitoring during 
convulsive episodes.4 The patient’s glucose 
levels should be checked upon arrival to 
determine if the seizure is due to metabolic 
disturbance, which is an easily reversible 
cause of seizure. If glucose point-of-care 
testing is not available, it is reasonable to 
treat empirically for hypoglycemia. 

Emergent Initial Therapy:  
First-Line Agents
Benzodiazepines
Benzodiazepines are the mainstay of emer-
gent treatment for status epilepticus. The 
choice of benzodiazepine may be depen-
dent on the clinical setting and availabil-
ity of IV access or other resources. In the 
United States, diazepam, lorazepam, and 
midazolam are the common formulations 
used for abortive emergent initial therapy. 

Diazepam. One of the advantages of diaz-
epam is that it is has the advantage of being 
water soluble at room temperature, which 
allows rectal rescue kits for home treat-
ment. Although diazepam is efficacious 
for status epilepticus, variable pharmaco-
kinetics leading to repeat dosing and fur-
ther sedation make other benzodiazepines 
safer.

Lorazepam. Generally accepted as the 
preferred IV formulation for seizure, lo-
razepam requires refrigeration and has a 
short shelf life, making its use challenging 
in the prehospital setting. When adminis-

tered via the IV route, lorazepam works as 
rapidly as diazepam in treating seizures 
but with a longer duration of effectiveness, 
resulting in a decreased need to re-dose 
or administer an alternative antiepileptic 
drug (AED).5 

Midazolam. Newer studies suggest that 
buccal, intranasal, and IM midazolam may 
be superior to buccal, intranasal, and IM 
diazepam in treating GCSE.6 The Rapid 
Anticonvulsant Medication Prior to Ar-
rival Trial demonstrated IM midazolam to 
be at least as efficacious as IV lorazepam in 
the prehospital setting for treating GCSE.2 

Efficacy, Route, and Dosing
A meta-analysis of all three benzodiaz-
epines in pediatric patients with seizure 
showed midazolam to have the highest 
probability of aborting seizure activity, 
while lorazepam had the least likelihood 
of causing respiratory depression.7 The 
authors concluded that IV lorazepam and 
non-IV midazolam were superior to IV and 
non-IV diazepam in the treatment of pedi-
atric seizures.7 

A recent retrospective study that ana-
lyzed benzodiazepine use in the emergen-
cy setting noted underdosing of benzodi-
azepines in the ED for nonprotocol-driven 
treatment of status epilepticus, resulting 
in the increased potential for adverse out-
comes and intubations.8 Table 1 provides 
benzodiazepine dosing recommendations 
by route for adult and pediatric patients, 
along with potential adverse effects.

Adverse Effects 
As noted previously, benzodiazepines can 
cause respiratory depression. Anecdotally, 
respiratory depression is often related to 
the rate at which the benzodiazepine is ad-
ministered. For example, most treatment 
recommendations advise giving IV loraz-
epam over a 2-minute time period—not as 
an IV push.7

With respect to other adverse effects, it 
is important to note that IV formulations of 
diazepam and lorazepam contain propyl-
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ene glycol as a diluent, which may lead to 
hypotension and bradycardia, especially 
when large volumes are infused over short 
periods of time.9 

Second-Line Agents
While emergent initial therapy with ben-
zodiazepines is well established, the pre-
ferred second-line agent, or urgent control 
therapy, continues to be a subject of contro-
versy due to a lack of conclusive evidence 
for a superior agent.10 The Established Sta-
tus Epilepticus Treatment Trial (ESETT) is 
currently conducting a head-to-head study 
to determine if any of the commonly used 
second-line agents (ie, fosphenytoin, leve-
tiracetam, valproic acid) will prove to be 
more efficacious.11 Recently, the adult arm 
of the ESETT trial was halted due to futil-
ity. 

All patients without an identifiable sec-
ondary cause of GCSE (eg, hypoglycemia, 
hyponatremia, hypocalcemia) should be 
started on a second-line agent. Treatment 
with a second-line agent provides two 
benefits: First, patients who experience 

resolution of seizure activity may rapidly 
attain therapeutic levels of AEDs, which 
may be sustained through maintenance 
therapy; and second, the second-line treat-
ment may abort refractory cases of status.12 
Table 2 provides dosing recommendations 
for second-line agents.

Phenytoin and Fosphenytoin
Phenytoin and the newer prodrug fos-
phenytoin are a mainstay urgent-control 
therapy for emergency physicians (EPs) 
and neurologists alike. In one of the few 
head-to-head studies of AEDs,13 phenytoin 
did not perform as well as the other study 
agents (diazepam, lorazepam, and pheno-
barbital); however, generalizability from 
this study is limited. Fosphenytoin contin-
ues to be an efficacious choice for second-
line treatment of AED. 

Fosphenytoin, a water-soluble prodrug 
of phenytoin, is given preferentially over 
IV phenytoin due to its decreased risk of 
cardiovascular (CV) side effects and more 
rapid administration.14 Moreover, fosphe-
nytoin is compatible with most IV fluids 

Table 1. Benzodiazepines for Status Epilepticus: Dosing Recommendations

Medication Adult Dosing Pediatric Dosing Potential Adverse Effects

Diazepam 0.15 mg/kg IV; maximum  
10 mg per dose. 

May redose in 5 min 

PR dosing: 

Ages 2-5 years, 0.5 mg/kg;

Ages 6-11 years, 0.3 mg/kg PR; 

Age >12 years, 0.2 mg/kg

Respiratory depression;  
hypotension and bradycardia 
(associated with propylene 
diluent) 

Lorazepam 0.1 mg/kg IV; max of 4 mg  
per dose; may redose in 10 min

0.1 mg/kg IV; max of 4 mg per 
dose; may redose in 10 min

Respiratory depression;  
hypotension and bradycardia 
(associated with propylene 
diluent) 

Midazolam 0.2 mg/kg IV, IM; max of 10 mg;  
may redose in 10 min

10 mg IM >40 kg, 

5 mg IM 13-40 kg, 

0.2 mg/kg IN, 

0.5 mg/kg buccally

Respiratory depression;  
hypotension

Abbreviations: IM, intramuscularly; IN, intranasally; IV, intravenously; PR, rectally.
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(eg, dextrose, lactated Ringer’s solution, 
normal saline [NS]), whereas phenytoin 
is only compatible with NS. For conve-
nience, fosphenytoin is dosed in phenyto-
in equivalents (PE/kg)—eg, administration 
of 20 PE/kg over 10 minutes is a potential 
loading dose for fosphenytoin.

Valproic Acid
Valproic acid has become a favored sec-
ond-line agent for many providers due to 
its relatively safe profile and rapid infusion 
time. Most studies have shown IV valproic 
acid is at least as effective as phenytoin, 
but data continue to be somewhat weak 
and most of the studies are uncontrolled.15 

Hepatotoxicity is generally only associ-
ated with long-term use of valproic acid, 
but it remains reasonable to abstain from 
using this agent in patients with preexist-
ing hepatic disease. Valproic acid toxicity 
can lead to somnolence, ataxia, seizures, 
and coma with marked hyperammone-
mia.16 

Levetiracetam
Intravenous levetiracetam is becoming a 
more commonly used drug both for emer-
gent initial treatment of seizure and as a 
maintenance therapy. While data on leveti-
racetam are limited, a few studies tout the 
efficacy and safety of IV loading to abort 
GCSE. 

In observational studies, levetiracetam 
appears to have similar efficacy to other 
AEDs and may be more beneficial in early 
therapy.17 An ongoing current study, The 
Emergency Treatment With Levetiracetam 
or Phenytoin in Status Epilepticus trial, 
is examining a prospective cohort of pe-
diatric patients comparing levetiracetam 
against phenytoin.18 

Levetiracetam is generally considered 
safe. The most commonly reported side 
effects are dizziness, somnolence, nausea, 
and brief transaminitis.19 Levetiracetam 
has also been associated with neuropsy-
chiatric exacerbations.20

Phenobarbital 
Intravenous phenobarbital has been used 
as an urgent-control therapy for seizure 
with good efficacy, even in recent years.21 
Despite this, phenobarbital may cause pro-
found CV depression necessitating the use 
of vasopressors.22 Large-dose phenobarbi-
tal can be used to induce coma in patients, 
although this should not be attempted 
without the guidance of a neurologist. 
While phenobarbital can be used safely in 
certain circumstances, its use has fallen 
out of favor in the ED due to the availabil-
ity of safer alternative options. 

Refractory Status Epilepticus
If after receiving two AEDs, a patient con-
tinues to demonstrate seizure activity on 
physical examination or EEG, she or he is 
considered to have refractory status epi-
lepticus, which is a medical emergency. 
Patients in refractory status epilepticus 
will likely require a continuous infusion 
of an AED as well as definitive airway 
management as a result of either seizure or 
continuous treatment. In rare cases, some 
patients will continue to seize despite 
continuous treatment. Such patients are 
considered to have super refractory status 
epilepticus, which is defined as continu-
ing seizure activity despite treatment with 
general anesthetics for more than 24 hours. 
This condition is beyond the scope of tra-

Table 2. Urgent-Control Therapeutic Agents for Status 
Epilepticus: Dosing Recommendationsa

Medication Dosing

Phenytoin/Fosphenytoin 20 mg (or PE)/kg over 10 min

Valproic Acid 40 mg/kg over 10 min

Levetiracetam 60 mg/kg over 10 min

Phenobarbital 15 to 20 mg/kg over 10 min

a�Although these agents are commonly used in practice for treating generalized convulsive 
status epilepticus (GCSE), none are approved by the US Food and Drug Administration 
for GCSE.
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ditional EP practice, who in this scenario 
would consult emergently with neurology 
or critical care services. 

Treatment for patients with refrac-
tory status epilepticus includes propofol, 
high-dose midazolam, and ketamine. As 
previously noted, patients with refractory 
seizure likely will require airway manage-
ment; therefore, consultation with neurol-
ogy or critical care services is indicated.

Propofol 
Propofol, a sedative-hypnotic agent that 
activates both γ-aminobutyric acid and N-
methyl-D-aspartate receptors, is common-
ly given to patients with refractory status 
epilepticus. While head-to-head reviews 
have not shown propofol to be superior to 
phenobarbital or midazolam in treating re-
fractory seizure, it is a drug that is familiar 
to most EPs.23  Midazolam or propofol are 
typically given to patients in the ED who 
require intubation with sedation. 

With respect to side effects, propofol can 
cause dose-limiting hypotension. In addi-
tion, propofol infusion syndrome leading 
to lactic acidosis and cardiac dysfunction 
in patients receiving long-term propofol 
infusion.24 One possible infusion dose is 
0.5-1 mg/kg loading dose with a continu-
ous infusion of 2 mg/kg/h IV.

High-Dose Midazolam 
High-dose midazolam may be given as an 
alternative to propofol as some studies 
have shown its efficacy in treating refrac-
tory status epilepticus.25 Continuous low-
dose infusions of midazolam (0.2 mg/kg/h) 
have been given to patients in the neuro-
logical intensive care unit (ICU); however, 
there are some data to support treating 
with a higher dose (≥0.4 mg/kg/h).25 In 
one single-center retrospective trial, post 
discharge all-cause mortality was lower in 
the cohort group that received the higher 
dose infusion (40% vs 62%).25 Although 
higher rates of hypotension were noted in 
the high-dose group, it did not appear to 
affect mortality.

Ketamine 
Ketamine has become a valued anesthetic 
in emergency medicine, and EPs have 
become comfortable with its dosing and 
safety profile. While animal studies on 
ketamine are promising to treat status epi-
lepticus, human data are limited and often 
extrapolated from retrospective ICU data. 
Many patients are placed on a ketamine 
infusion multiple days into status epilep-
ticus, and for this reason, ketamine is not 
recommended as a second-line abortive 
drug in the ED.26 

Alternative Treatments and Super 
Refractory GCSE
In cases of patients with seizure activity 
ongoing beyond conventional therapy, oth-
er methods have been attempted to cease 
seizure activity and achieve burst suppres-
sion on EEG. None of these treatments is in 
the purview of the EP and should only be 
undertaken by a neurologist. 

Two pharmacologic agents that have 
some limited efficacy include lacosamide 
and topiramate. Isoflurane is the most 
commonly used inhaled anesthetic.27 Thio-
pental and pentobarbital are barbiturate 
anesthetics which are used in super refrac-
tory GCSE. Barbiturates have a desirable 
theoretical neuroprotective effect, but are 
limited by their CV depression at high dos-
es.28 Vagus nerve stimulation, induced hy-
pothermia, transcranial magnetic stimula-
tion, and neurosurgical intervention have 
all been attempted with varying degrees of 
success in select patients.29

Eclampsia and Seizures During 
Pregnancy
Treating a pregnant patient with status 
epilepticus presents a unique challenge 
in the ED. The EP must weigh the impor-
tance of aborting seizure activity with the 
possibility of teratogenic effects. All AEDs 
must be used carefully, but valproic acid 
and phenytoin are potent teratogens and 
should be avoided in this patient popula-
tion. Most evidence points to safety with 
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exposure to benzodiazepines during preg-
nancy.30 Eclampsia must be considered in 
patients who may be pregnant or recently 
pregnant; magnesium should be used with 
or without the use of benzodiazepines in 
these patients. 

Summary
The diagnosis and treatment of status 
epilepticus in the ED can be challenging. 
While there is a multitude of first-, second-, 
and third-line agents available to treat this 
condition, choosing the correct therapy for 
a patient can be daunting, and evidence of 
which treatment is superior can be lacking. 
However, the judicious use of benzodiaz-

epines continues to be the primary treat-
ment option. If status epilepticus persists, 
alternative agents and airway management 
may be necessary. The goal of treatment is 
to abort seizure-like activity observed on 
physician examination or EEG. It is impor-
tant to remember that symptoms of status 
epilepticus can be subtle (eg, mild twitch-
ing, eye deviation), particularly when 
airway management is required since 
neuromuscular blockade can mask overt 
symptoms. Consultation with neurology 
and critical care colleagues should be initi-
ated early; when such consultation is not 
available, the EP should consider patient 
transfer to an appropriate facility. 
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