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Seizures are a common cause of emergency medical evalua-
tion, accounting for 5% of 911 calls and 1% of emergency
department visits.1,2 Patients with epilepsy have more fre-
quent visits to the emergency department than the general
population, with 13% of adults and 22% of children with
epilepsy visiting the emergency department each year.3,4

Emergency physicians and neurologistsmust be able to recog-
nize and treat seizure- and epilepsy-related emergencies. In
this review, we provide case examples and discuss the emer-
gency evaluation and management of new onset seizures,
breakthrough seizures in patientswith known epilepsy, status
epilepticus, acute symptomatic seizures, and acute adverse
effects of antiepileptic drugs (AEDs).

Emergency Management of New Onset
Seizures

Case 1
A 22-year-old woman with no significant medical history
was in ameetingwith coworkerswhen she suddenly stopped
speaking. She was unable to respond to her coworkers’
questions, and within seconds of the onset of unresponsive-
ness her eyes rolled upward, and her arms and legs stiffened.
Soon afterward, she began to have rapid clonic jerking of
both arms and legs. After 2 minutes, the jerking gradually
slowed. She was able to say her name, but did not know
where she was and was unable to recall the event. Her
coworkers called 911 and she was brought to the emergency
department for evaluation.

Initial Management
With any seizing patient, the immediate goal is to ensure the
patient’s safety while waiting for emergency services to
arrive. Any objects that could injure the patient should be
moved out of the way, and if possible, the patient should be
moved to the floor or another flat surface to prevent falls or
injuries (ideally on his or her side rather than supine to avoid
aspiration). The patient’s airway, breathing, and circulation
should be evaluated. Fingers or other objects should not be
inserted into the patient’s mouth while the seizure is
ongoing as this can result in aspiration or further injury.

Prehospital Emergency Response for New Onset Seizures
When emergency medical technicians arrive, the patient’s
airway, breathing, and circulation will be evaluated again. If
the patient’s airway is obstructed, suction may be needed. If
the patient has low oxygen saturation, cyanosis, slowed
respiratory rate, or poor respiratory effort, bag-mask venti-
lation should be initiated and continued until a stable airway
can be obtained via intubation, either in the ambulance or
upon arrival to the hospital. Even if the airway is patent,
supplemental oxygen should be administered if necessary to
maintain oxygen saturation above 92%.5

Temperature, heart rate, respiratory rate, and blood pres-
sure should be checked upon emergency medical services
(EMS) arrival and frequently while the patient is being trans-
ported to the emergency department. Glucose level should be
checked using a finger-stick blood glucose monitor. For adults
with abloodglucosemeasurementbelow60mg/dL, 100 mgof
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intravenous (IV) thiamineand50mLof50%dextroseshouldbe
administered.6 For children 2 years of age or older, 2 mL/kg of
25% dextrose should be administered.6 For children under
2 years, 4 mL/kg of 12.5% dextrose should be administered.6

Most seizures will stop spontaneously by the time emer-
gencymedical personnel arrive. If the seizure is still ongoing,
the patient’s condition has progressed to status epilepticus,
which is discussed in detail below.

Emergency Department Evaluation
If the seizure has stopped and the patient’s condition has
returned to baseline by the time of arrival to the emergency
department, investigation into the underlying cause of the
seizure can begin. If the seizure has not stopped or the
patient’s mental status remains impaired, treatment for
status epilepticus should be initiated, as described below.

The first step in the work-up of a first time seizure is to
confirm that the event was truly a seizure. Positive symp-
toms such as paresthesias, limb jerking, olfactory or auditory
phenomena, experiential symptoms such as déjà vu, and
confusion following the event are suggestive of epileptic
seizures. In generalized seizures, tongue biting and urinary
incontinence can also be seen.

If the patient remembers the episode or the events preced-
ing it, elements of the history can help diagnose common
seizure mimics. A prodrome of lightheadedness, nausea, and
clamminess, followed by immediate return to baseline upon
awakening, suggests syncope.7 Importantly, convulsive jerking
can occurduring syncopal episodes,8 and incontinence ormild
tongue biting can also occur. Strokes and transient ischemic
attacks are usually characterized by negative symptoms, such
as weakness or vision loss.7 Migraines typically include a
headache, although some migraines are painless and include
a visual aura that can be mistaken for a seizure aura.9 Psycho-
genic nonepileptic seizures often include preserved aware-
ness, asynchronous or nonrhythmic limbmovements, side-to-
side head shaking, ictal stuttering, grimacing, pelvic thrusting,
or forced eye closure; however, this remains a diagnosis of
exclusion and should be verified with video electrocephalo-
graphic (EEG) monitoring.10

Once common seizure mimics have been excluded, pre-
cipitating factors that can trigger provoked seizures should
be ruled out as well. Alcohol withdrawal is a common cause
of provoked seizures, which usually occur between 6 and
48 hours after the patient’s last drink.11 Other provoking
factors include hypoglycemia, hyperglycemia, electrolyte
disturbances, amphetamine, cocaine, and opiate intoxica-
tion, and benzodiazepine withdrawal, among others.12–15 If
there is suspicion for central nervous system infection, a
lumbar puncture should be considered.

If the seizure was unprovoked, neuroimaging and an EEG
should be obtained to look for an etiology and to decide
whether to initiate treatment with an AED. A computed
tomography (CT) scan should be performed in the emergency
department to rule out a hemorrhage or other lesion requiring
immediate treatment. A magnetic resonance imaging (MRI)
scan, ideally 3 tesla, should be performed either in the emer-
gencydepartmentoras anoutpatient.MRIhas thehighest yield

for detecting potentially epileptogenic lesions, with 23% of
patients with new onset seizures having a lesion on MRI.16

The EEG should be obtained as soon as possible after the
seizure, and ideally within 12 hours of the event, as the like-
lihood of identifying an epileptiform abnormality decreases
over time.17

Patients who are seen in the emergency department after
a first unprovoked seizure will often want to know if they
have epilepsy, and if they need to take an AED. A careful
history should be obtained to ensure that, in retrospect,
there was not a prior unrecognized seizure (such as unex-
plained nocturnal incontinence or bruising), as two unpro-
voked seizures would confirm a diagnosis of epilepsy.

While older guidelines had stated that epilepsy could only
be diagnosed after two unprovoked seizures, in 2014 the
International League Against Epilepsy expanded this defini-
tion, allowing epilepsy to be diagnosed after a first unpro-
voked seizure if the patient is thought to have a 60% or
greater chance of a second unprovoked seizure within the
next 10 years.18 In practice, patientswith a prior brain injury,
abnormal neuroimaging or EEG findings, or nocturnal sei-
zures typically fall into this category, as the overall risk of
seizure recurrence within two years is 21 to 45%, and these
predictors approximately double the risk of recurrence
(►Table 1).19–23

In these cases, initiation of AED treatment in the emer-
gency department should be considered after discussion
with the patient about the benefits and risks, particularly
if there might be a delay in obtaining outpatient care. If
neuroimaging and an EEG cannot be obtained quickly in the
emergency department, these tests should be performed in
the outpatient setting, and decisions about AED treatment
can be deferred to the outpatient follow-up visit.

Emergency Management of Breakthrough
Seizures

Case 2
An 8-year-old boy with autism spectrum disorder, develop-
mental delay, and intractable epilepsy developed a cough and

Table 1 Predictors of recurrent seizure after a first unprovoked
seizure

Predictor Relative risk or
odds of seizure
recurrence

95% confidence
interval

Prior brain injury20 2.55a 1.44–4.51

Abnormal EEG21 2.84b 1.67–4.82

Epileptogenic lesion
on CT or MRI22

1.87c 1.24–1.83

Nocturnal seizure23 2.1d 1.0–4.3

Abbreviations: CT, computed tomography; EEG, electroencephalo-
gram; MRI, magnetic resonance imaging.
aRate ratio, multivariate Cox regression analysis.
bRelative risk, multivariate Cox regression analysis.
cOdds ratio, univariate logistic regression.
dOdds ratio, proportional hazards model.
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fever of 102°F. Despite treatment with acetaminophen and
ibuprofen, his fever persisted. His left arm began to shake,
followed by turning of his head to his left side, and eventually
generalized shaking that persisted for several minutes. After 5
minutes of continuous shaking, his father administered rectal
diazepam and called 911.

Initial Management of Breakthrough Seizures
Aswith the newonset seizure patient described in Case 1, the
immediate goal during a seizure in a patient with known
epilepsy is to ensure the patient’s safety and confirm that his
or her airway, breathing, and circulation are stable. Family
members or others who have witnessed previous seizures
will often be able to tell whether it is a typical or atypical
seizure. If the seizure is typical and self-limited (resolves
within 3 to 5 minutes without intervention), and the patient
rapidly returns to his or her baseline mental status after the
conclusion of the seizure, he or she may not require evalua-
tion by EMS or in the emergency department.

If the seizure does not resolve quickly, however, a rescue
medication should be given to abort the seizure and prevent
progression to status epilepticus. Seizures that last longer
than 5 minutes are unlikely to stop spontaneously.24 If the
seizure does not begin to resolve within 3 minutes, a rescue
medication should be prepared. Rescuemedications can also
be given after the termination of a seizure in patients who
have seizure clusters, to prevent additional seizures.25

Selection of Rescue Medications in Patients with Epilepsy
Most patients with known epilepsy should be prescribed a
rescue medication, and the patient’s family members or other
caregivers should be counseled about the proper use of these
medications. All of the available rescue medications are ben-
zodiazepines; of these, the only Food and Drug Administration
(FDA)-approved agent is rectal diazepam (Diastat).26 Rectal
administration can often be unpleasant for patients and family
members, particularly once the patient is out of the early
childhood years. Intranasal and buccal midazolam are fast-

acting alternatives (►Table 2).27–32 Oral benzodiazepines can
be prescribed as rescuemedications aswell, but are impossible
to administer while a patient is actively seizing, and thus are
often more appropriate for prevention of seizure clusters.

Emergency Department Evaluation Following a
Breakthrough Seizure
After an atypical or prolonged seizure, or if rescuemedications
are given or the patient does not rapidly return to his or her
baseline mental status, evaluation in the emergency depart-
ment is appropriate. A careful history aimed at the identifica-
tion of possible seizure triggers should be taken (missed or
delayed AED doses; recent fevers or infectious symptoms,
particularly vomiting or diarrhea, as these may affect medica-
tion absorption; recent changes in medication dosing or new
medications, including non-AED medications; and sleep
deprivation or other physiologic or emotional stressors).

Basic laboratory studies, including a basic metabolic
panel, complete blood count, and liver function tests, are
often ordered but are rarely abnormal. Similarly, CT scans
rarely show acute abnormalities.33 We recommend ordering
a CTscan for patients who experienced an atypical seizure or
head trauma during the seizure, have an abnormal neurolo-
gical exam after the seizure, are immunocompromised or
taking anticoagulant or antiplatelet medications, or have a
known intracranial lesion.

AED levels should be ordered for patients who present
with a breakthrough seizure. Unfortunately, most drug levels
take several hours to days to report and thus this information
often does not change management while the patient is still
in the emergency department. Lamotrigine, carbamazepine,
oxcarbazepine, phenytoin, and valproic acid have relatively
standard therapeutic ranges, and dose adjustments can be
made if a low level returns before the patient leaves the
emergency department. For all other AEDs, levels are pri-
marily useful for assessing medication compliance or
changes in absorption and can be very useful to the treating
physician even if not immediately available.

Table 2 Commonly prescribed rescue medications for seizure cessation

Medication Route Adult Dosing Pediatric Dosing

Diazepam27,28 Rectal 0.2 mg/kg
(up to 20 mg)

2–5 y: 0.5 mg/kg
6–11 y: 0.3 mg/kg
12þ y: 0.2 mg/kg
(up to 20 mg)

Midazolam29–31 Intranasal 0.2 mg/kg 1–5 mo: 0.2 mg/kg
�6 mo: 0.2–0.3 mg/kg
(up to 10 mg)

Midazolam29,30,32 Buccal 0.5 mg/kg Weight-based dosing
�3 mo: 0.2–0.5 mg/kg
(up to 10 mg)
Age-based dosing
6–11 mo: 2.5 mg
1–4 y: 5 mg
5–9 y: 7.5 mg
�10 y: 10 mg
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Status Epilepticus

Case 3
A 45-year-old woman with focal epilepsy secondary to a
right frontal meningioma had a tonic–clonic seizure at home.
Three minutes into the seizure, she continued to convulse
and her husband called 911. When the ambulance arrived
10 minutes into the seizure, the emergency medical techni-
cians placed an IVand treated her with 4 mgof IV lorazepam.
The seizure continued, prompting a second dose of loraze-
pam. Upon arrival to the emergency department, the seizure
had stopped, but the patient could not speak or follow
commands, and remained plegic on the left side. A 20 mg/
kg dose of IV fosphenytoin was ordered. As the medication
was being administered, she began to convulse again. She
was intubated, treated with an IV midazolam drip, and
transferred to the intensive care unit.

Prehospital Management of Status Epilepticus
While various definitions have been proposed, the most
commonly accepted definition of status epilepticus is seizure
activity lasting 5 minutes or longer, or recurrent seizure
activity without return to baseline in between seizures.29

The first step in the management of status epilepticus is the
same as in newonset or breakthrough seizures: evaluation of
the patient’s airway, breathing, and circulation, which
should be monitored continuously en route to the emer-
gency department. Attempts should be made to resolve any
airway obstruction, and bag-mask ventilation should be
provided if respiration is compromised. Temperature, heart
rate, respiratory rate, blood pressure, and blood glucose level
should be checked.

A benzodiazepine should be administered as quickly as
possible. If IV access can be rapidly obtained, IV lorazepam
should be administered (4 mg for adult patients and 0.1 mg/
kg for pediatric patients).29,34 If IVaccess cannot be obtained,
intramuscular midazolam should be administered (10 mg
for adults and childrenweighingmore than 40 kg or 5 mg for
children who weigh more than 13 kg; no dose data are
available for children weighing less than 13 kg).35,36 If a
patient has a known allergy to lorazepam or midazolam, or
these medications are not available, 5 to 10 mg of IV diaze-
pam can also be given, although this has been shown to be
less effective than lorazepam.37

In-Hospital Management of Status Epilepticus
Airway, breathing, and circulation should be assessed again
upon arrival to the emergency department, particularly as the
patient’s respiratory status may be depressed following ben-

zodiazepine administration. Vital signs, blood glucose level,
and electrocardiogram (EKG) should be checked. Laboratory
tests (basicmetabolic panel, complete blood count, toxicology
screen, and AED levels if the patient has known epilepsy)
should be obtained.6

Within thefirst 5minutes, a benzodiazepine (IV lorazepam,
intramuscular diazepam, or IV diazepam) should be adminis-
tered if it was not given prior to arrival. IV lorazepam and
diazepamcanbe given a second time if the seizure is ongoing.6

Within the first 20 minutes, an IV AED should be given.
The American Epilepsy Society recommends fosphenytoin
(20 mg/kg, up to 1,500 mg), valproic acid (40 mg/kg, up to
3,000 mg), levetiracetam (60 mg/kg, up to 4,500 mg), or
phenobarbital (15 mg/kg).6 Lacosamide (5 mg/kg, or
400 mg for an adult patient) has been shown to be effective
in treating status epilepticus in retrospective studies; a
prospective study comparing lacosamide to fosphenytoin
for the treatment of nonconvulsive status epilepticus is
ongoing.38,39

If the patient continues to have seizures after treatment
with a benzodiazepine and an IV AED, he or she now has
refractory status epilepticus, and third-line treatment should
be initiatedwithin the first hour.29 If the patient is still breath-
ingwell, a second IVAED can begiven. If the secondAED fails or
if there are any signs of respiratory compromise, the patient
should be intubated and treatedwith a continuous infusion of
midazolam, propofol, or pentobarbital (►Table 3).6,29

Symptomatic Seizures and Seizure
Prophylaxis in Acute Neurologic Disease

Case 4
A78-year-oldmanwith atrial fibrillation onwarfarin tripped
on the sidewalk, fell, and hit his head. He did not lose
consciousness, but complained of a headache and tingling
in his right arm. He was brought to the emergency depart-
ment where a CT scan showed a 1-cm left-hemispheric
subdural hematoma. Anticoagulation was held, and prophy-
lactic treatment with levetiracetam 750 mg twice a day was
initiated. Repeat scans over the next several days showed a
stable bleed. He did not have any clinical or electrographic
seizures. Levetiracetamwasdiscontinued after 7 days, andhe
remained seizure-free.

Seizure Treatment and Prophylaxis in Patients with
Intracranial Hemorrhages
Intracranial hemorrhages can present with or precipitate
acute symptomatic seizures. Patients with acute sympto-
matic seizures secondary to intracranial hemorrhage should

Table 3 Dosing of continuous infusions for treatment of refractory status epilepticus29

Medication Initial dose Starting infusion
dose

Bolus dose Maximum infusion
dose

Midazolam 0.2 mg/kg at an infusion rate of 2 mg/min 0.05 mg/kg/h 0.1–0.2 mg/kg 2 mg/kg/h

Propofol 1–2 mg/kg at an infusion rate of 20 mcg/kg/min 20 mcg/kg/min 1 mg/kg 200 mcg/kg/min

Pentobarbital 5–15 mg/kg at an infusion rate of �50 mg/min 0.5 mg/kg/h 5 mg/kg 5 mg/kg/h
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be treatedwith an AED, and treatment should continue until
the underlying insult has resolved.40 For patients with
intracranial bleeding who have not had seizures, AED pro-
phylaxis is often started reflexively in the emergency depart-
ment by emergency physicians or consulting neurologists or
neurosurgeons, but the evidence for doing so is limited and
this remains controversial.

Subdural Hematoma
The incidence of early posttraumatic seizures (within the
first 7 days) after an acute traumatic subdural hematoma is
15 to 36%.41 A 7-day course of AED prophylaxis (most
commonly levetiracetam 750 mg twice a day in patients
with normal renal function) is often given to patients with
acute subdural hematomas, though the evidence for doing so
is indirect. In a randomized prospective trial comparing
phenytoin to placebo for prevention of seizures within the
first 7 days after traumatic brain injury, significantly fewer
patients in the treatment group had seizures (3.6% compared
with 14.2%).42 Thirty-five percent of patients in the treat-
ment group and 42% in the placebo group had subdural
hematomas, though the incidence of seizures within the
subdural hematoma subgroup was not reported.42 A recent
retrospective study showed no difference between pheny-
toin and levetiracetam for seizure prevention after acute
subdural hematoma, suggesting that levetiracetammay be a
better choice as it is better tolerated and does not require
drug level monitoring.43

Subarachnoid Hemorrhage
Acute symptomatic seizures are also common after subar-
achnoid hemorrhage, with estimates of the incidence ran-
ging from 6 to 26%.44 As with subdural hematomas, an AED
should be initiated if the patient has a clinical or electro-
graphic seizure. Some authors have suggested that in cases of
aneurysmal subarachnoid hemorrhage, AED prophylaxis
should be initiated immediately and continued until the
aneurysm is secured, due to the theoretical risk of repeated
rupture if the patient were to have a convulsive seizure.44

Although prophylactic AEDs are often initiated in patients
with subarachnoid hemorrhage, typically for 7 days after the
initial bleed, a recent prospective study showed that this
does not reduce the risk of seizures.45

Many patients with aneurysmal subarachnoid hemor-
rhage who undergo craniotomy for aneurysm clipping will
be treated with a short course of AED prophylaxis at the
recommendation of the neurosurgeon. Of note, however, the
evidence for the use of AED prophylaxis to prevent post-
craniotomy seizures is equivocal, with one study46 showing
fewer seizures in the treated group and another showing no
difference.47

Intraparenchymal Hemorrhage
Acute symptomatic seizure rates following intraparenchy-
mal hemorrhage range from 7 to 17%.44 Again, symptomatic
seizures should be treated until the acute insult has resolved,
but prophylactic treatment has not been shown to be effec-
tive in preventing early seizures.48

Summary of Seizure Prophylaxis for Patients with
Intracranial Hemorrhage
Overall, despite the high incidence of intracranial hemor-
rhage and the frequent occurrence of acute symptomatic
seizures in this population, the evidence to support prophy-
lactic AED treatment is limited. Based on the available data,
we recommend prophylaxis for patients with traumatic
subdural hematoma. For patients with subarachnoid hemor-
rhage or intraparenchymal hemorrhage, seizure prophylaxis
need not be started automatically in all patients, but should
be considered in patients with unsecured ruptured aneur-
ysms, patients undergoing craniotomy, and other patients in
whom early seizures are considered likely (e.g., patientswith
epileptiform abnormalities on continuous EEG).

Seizure Treatment in Patients with Brain Tumors
Hemorrhages are not the only intracranial lesions that can
present with or precipitate seizures requiring emergent
evaluation. Seizures are common in patients with brain
tumors, and are often thefirst symptom, with approximately
20% of patients with brain metastases and 40% of patients
with primary brain tumors initially presenting with sei-
zures.49 Patients with previously undiagnosed or known
brain tumors who present for emergency evaluation follow-
ing a first seizuremeet the criteria for a diagnosis of epilepsy,
as they have a greater than 60% chance of recurrent unpro-
voked seizures. Thus, AED treatment is indicated.

Evidence favoring the use of one AED over another is
limited. Enzyme-inducing AEDs are often avoided due to their
potential interactions with chemotherapy.50 Levetiracetam
monotherapy (starting dose of 500–750 mg twice a day) is
often used as first-line treatment due to its lack of drug
interactions and absence of side effects in most patients.50

In patients with psychiatric comorbidities, valproic acid
(titrated to a serum level of 70–100) and lacosamide (starting
dose of 100 mg twice a day) are reasonable alternatives.50,51

Monotherapy using phenytoin (despite its complicated drug
interactions) and pregabalin has been described as well.52,53

Seizure Prophylaxis in Patients with Brain Tumors
Patients are often diagnosed with brain tumors in the emer-
gency department after presenting with headaches, focal
weakness, or other nonseizure neurologic abnormalities. An
American Academy of Neurology guideline published in 2000
recommended against prophylactic AED treatment in brain
tumor patients without seizures, as the benefit of first-time
seizure prevention is outweighed by the risk of side effects.54

Seizure Treatment in Patients with Ischemic Strokes
Seizures can also occur as the presenting symptom of an
acute ischemic stroke.55 In the emergency room setting, the
most important question for these patients is whether or not
to administer IV tissue-type plasminogen activator (tPA). The
American Heart Association/American Stroke Association
guidelines consider seizure at onset to be a relative contra-
indication to tPA administration, with the rationale that
unilateral focal deficitsmay represent Todd’s paralysis rather
than focal ischemia.56However, studies have shown that tPA
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administration is safe in patientswith seizures at the onset of
stroke-like symptoms, and 91% of stroke neurologists report
that they would recommend tPA for a patient with seizure at
onset if no other contraindications were present.57,58

Most authors draw a distinction between acute sympto-
matic (early) and remote symptomatic (late) poststroke
seizures, with definitions of the acute symptomatic period
ranging from 7 to 30 days after the stroke.59–61 Estimates of
the incidence of acute symptomatic seizures vary widely, but
most studies suggest that the rate is approximately 5%.59,60

Some patients with acute symptomatic seizures after stroke
will later develop unprovoked seizures, with a recent study
reporting the incidence as 16% at 1 year, 19% at 2 years, 25%
at 4 years, and 28% at 8 years.62 Because these rates are
relatively low, long-term AED treatment for patients with
seizures at stroke onset or within the acute period is not
routinely recommended. In practice, short courses (1–4
weeks) of AEDs are often prescribed, with the thought that
this may prevent additional acute symptomatic seizures.

The risk of remote symptomatic seizures increaseswith the
amount of time after the stroke, with 3.1% of patients having a
seizure within the first year and 5.5% of patients having a
seizure within 3 years.60 Importantly, patients with remote
symptomatic seizures are more likely to develop recurrent
unprovoked seizures,with asmany as 90% of patients going on
to develop poststroke epilepsy.63 Thus, patients who present
for emergency evaluation with a new onset seizure and a
remote history of stroke in the same brain territory are
typically treated with an AED. Evidence favoring the use of
one AEDover another is limited. Levetiracetam is often chosen
because of its efficacy and favorable side-effect profile.64,65

Seizure Prophylaxis in Patients with Ischemic Strokes
Prophylactic treatment with AEDs in poststroke patients who
havenothada seizure isnot currently recommended, thougha
prospective randomized trial has been proposed.66,67

Acute Presentations of Antiepileptic Drug
Toxicity

Case 5
A 35-year-old woman presented to the emergency depart-
ment with severe left-sided abdominal pain. She reported
that for the prior 2 days she needed to urinate constantly, but
urinationwaspainful and she noticed blood in her urine. ACT
scan of the abdomen and pelvis showed a stone in the left
ureter. She was admitted to the hospital and treated with IV
fluids and painmedications. Upon reviewof her pastmedical
history and medication list, the admitting doctor realized
that she had longstanding right temporal lobe epilepsy and
had been taking topiramate for several years.

Emergency Evaluation and Management of Antiepileptic
Drug Toxicity
While most AEDs, particularly the older ones, have adverse
effects, many of these effects are chronic and are typically
managed in the outpatient setting. However, some AED side
effects develop acutely and necessitate emergent evaluation.

It is essential that a careful medication history be taken in all
patients with epilepsy to identify the role the patient’s AEDs
may play in their acutemedical conditions. Common specific
examples and their management are described below.

Acute Peak Dose Central Nervous System Effects of
Antiepileptic Drugs
Dizziness, diplopia, ataxia, vision changes, and lethargy are
common complaints among patients presenting to the emer-
gency department. These complaints typically (and reasonably)
leadtoevaluationfor ischemicstrokeandotheracuteneurologic
diseases. Once these diagnoses have been ruled out, however,
drug toxicity should be considered as a potential explanation in
any patient taking AEDs. Reversible adverse central nervous
systemeffectshavebeenreportedwithnearlyall of theavailable
AEDs, and typically occur between 20minutes and 1 hour after
dose administration, when the serum level peaks.68

Peak dose effects are most commonly seen after starting a
new AED or after a dose increase, but can also occur with a
compliant patient on a steady dose if changes in othermedica-
tions change the AED’s metabolism (most often, removal of an
enzyme-inducing agent will result in increasing AED levels
over severalweeks).Whenpatients present with acute central
nervous systemcomplaints attributable toAEDs, the offending
drug should be held until the symptoms have resolved, and
then started at a lowerdose. If symptoms recur at a lowerdose,
switching to an alternative AED should be considered.

Kidney Stones Associated with Topiramate and
Zonisamide Use
Early studies of topiramate use showed a two- to four-fold
increase in the risk of kidney stones compared with the
general population.69 While a more recent study failed to
confirm this increased risk,70 topiramate is associated with
increased urinary pH, decreased urinary citrate excretion,
and increased sodium, calcium, and oxalate excretion, which
can increase the risk of stone formation.69 Zonisamide is also
associated with an increased risk of kidney stones.71

Alternative anticonvulsant therapy should be considered
in patients taking topiramate or zonisamide who develop
stones. In most cases, the drug should be permanently
discontinued, but in patients with refractory epilepsy who
have responded uniquely well to the offending drug, con-
tinuation of treatment can be considered.72

Stevens–Johnson Syndrome/Toxic Epidermal Necrolysis
and Antiepileptic Drug Use
Stevens–Johnson syndrome and toxic epidermal necrolysis
are life-threatening dermatologic illnesses characterized
by rashes and bullous lesions involving the skin and oral,
nasal, genitourinary, gastrointestinal, and respiratory tract
mucosa.73 Although both syndromes are classically associated
with lamotrigine, cases involving phenytoin, carbamazepine,
phenobarbital, and less frequently valproic acid have also been
described.74,75 A dermatologist should be consulted and the
AED should be stopped immediately in patientswith Stevens–
Johnson syndrome or toxic epidermal necrolysis, as early drug
cessation is associated with decreased mortality.73
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Due to the high morbidity and mortality associated with
these diseases, lamotrigine in particular is often stopped
when a patient develops any rash. While this cautious
approach is reasonable in patients whose seizures can be
controlledwith an alternative agent, patientswith refractory
epilepsy in whom the current AED has been effective should
be evaluated by dermatology to determine whether the rash
is truly consistent with Stevens–Johnson syndrome or toxic
epidermal necrolysis prior to permanently stopping the
drug.

Hyponatremia Associated with Carbamazepine and
Oxcarbazepine Use
Symptoms of hyponatremia are often nonspecific and
include confusion, fatigue, headaches, and generalizedweak-
ness. Physicians should have a low threshold to order a basic
metabolic panel and AED levels in epilepsy patients who
present with these symptoms, particularly if they are taking
carbamazepine or oxcarbazepine. In a recent study, 28% of
patients taking carbamazepine and 46% of patients taking
oxcarbazepine were hyponatremic (sodium level � 134
mEq/L), while 7% of those taking carbamazepine and 22%
of those taking oxcarbazepine were severely hyponatremic
(sodium level � 128 mEq/L).76 Thirty-five percent of the
patients with mild hyponatremia and 72% of the patients
with severe hyponatremia were symptomatic.76 Sodium
levels were significantly associated with AED levels for
both medications.76

In patients whose seizures are well controlled and who
develop hyponatremia while on oxcarbazepine or carba-
mazepine, it is reasonable to try reducing the dose, as
seizures may remain controlled on a lower dose that does
not lower the sodium level below the normal range. How-
ever, if the seizures are poorly controlled and lowering the
dose is not reasonable, cross-titration to a different AED is
indicated.

Hyperammonemia Associated with Valproic Acid
As with hyponatremia, symptoms of hyperammonemia are
nonspecific, and may include vomiting, decreased appetite,
ataxia, confusion, or increased seizure frequency. If
untreated, these symptoms can progress to cerebral edema,
coma, and death. All patients treated with valproic acid
who present with one or more of these symptoms should
have an ammonia level checked. Discontinuation of val-
proic acid is the most effective treatment for hyperammo-
nemia.77 Adjunctive therapy with levocarnitine and
lactulose has been reported.77,78 Of note, many patients
treated with valproic acid develop asymptomatic hyper-
ammonemia; routine screening for hyperammonemia in
asymptomatic patients and discontinuation of valproic acid
in patients with asymptomatic hyperammonemia is not
recommended.79,80

Conclusion

Patients with seizures and epilepsy frequently require
emergency medical evaluation, with causes ranging from

status epilepticus to medical complications resulting from
AED therapy. Emergency physicians and neurologists
should feel comfortable managing the most common com-
plaints, including new onset seizures, breakthrough sei-
zures, status epilepticus, acute symptomatic seizures, and
AED toxicity.
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