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New-Onset Seizure in Adults and Adolescents

A Review
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A
pproximately 8% to 10% of the population will experi-

ence a seizure during their lifetime. Only about 2% to 3%

goon todevelopepilepsy.1Patientspresentingwith a sus-

pected first-time unprovoked seizure should undergo an orderly

evaluation.2,3The first step is to distinguish thepresenting episode

from other paroxysmal events that can mimic seizures, which can

includemigraine, transient ischemic attack, and syncope (Table 1).2

The second step is to assess for provocative factors such as acute

systemic disturbances or acute insults to the brain that would pre-

dispose a patient to acute symptomatic seizures.4 In the absence

of such triggers, a comprehensiveworkup after a first seizure is re-

quired to establish risk of recurrence and necessity of antiepileptic

treatment.

Thepreviousdefinitionof epilepsywasbasedonapatient hav-

ing at least 2 unprovoked seizuresmore than 24 hours apart; how-

ever, the current definition includes patients with “one unpro-

voked seizure and a probability of further seizures similar to the

general recurrenceriskafter twounprovokedseizures (at least60%)

occurring over the next 10 years.”5 This definition applies to pa-

tientswithevidenceofanepilepsysyndromeonanelectroencepha-

logram or a significant symptomatic etiology on magnetic reso-

nance imaging (MRI) of thebrain,5,6emphasizing the importanceof

access to and quality of additional testing.

This review will focus on the evaluation of new-onset seizure

in adults and adolescents, which includes history and physical ex-

amination, thedifferential diagnosis, characteristic featuresof each

etiology, and features of a rational diagnostic workup. The choice

of treatment includesdiscussionof theconsiderationofefficacy, ad-

verse effects, dosing, and patient counseling.

Methods

The literature published through November 2016 was reviewed by

searchingPubMed.The followingkeywordswereused:epilepsy, first

timeseizure,unprovokedseizures, first timeunprovokedseizure,acute

symptomaticseizure,antiepileptictreatment,seizureepidemiology,epi-

lepsyepidemiology,womenwithepilepsy, epilepsy in theelderly, sud-

den unexplained death in epilepsy, and refractory epilepsy. No lan-

guagerestrictionwasapplied.Reviewarticles,primary literature,and

meta-analysiswere included in this review. Articleswere reviewed if

theywerepublishedbetween1976and2016.Articleswereratedusing

IMPORTANCE Approximately 8% to 10% of the population will experience a seizure during

their lifetime. Only about 2% to 3% of patients go on to develop epilepsy. Understanding the

underlying etiology leading to an accurate diagnosis is necessary to ensure appropriate

treatment and that patients with low risk for recurrence are not treated unnecessarily.

OBSERVATIONS Patients can present with new-onset seizure for a variety of reasons such as

acute symptomatic seizures due to acute brain injury or metabolic derangements, or

unprovoked seizures that are the initial manifestation of epilepsy. A patient history and

physical examinationmay identify features more consistent with an epileptic event and

laboratory studies and brain imaging can identify an acute insult contributing to the

presentation. Patients diagnosed with first-time unprovoked seizure require

electroencephalography and epilepsy protocol–specific magnetic resonance imaging of the

brain, which includes thin-cut coronal slices to determine risk of recurrence and the need for

long-term treatment. In patients whomeet the criteria for diagnosis of epilepsy, a carefully

selected antiepileptic medication with consideration of comorbidities, adverse effect profile,

and type of epilepsy is essential along with appropriate counseling.

CONCLUSIONS AND RELEVANCE Approximately 3% of the population will develop epilepsy but

2 to 3 times as many patients will experience a single seizure or seizure-like event. A diagnosis

of epilepsy has significant medical, social, and emotional consequences. A careful patient

history and physical examination, electroencephalography, and brain imaging are necessary

to separate patients with acute symptomatic seizures, single unprovoked seizures, and

nonepileptic events from those with new-onset epilepsy.
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the Oxford Centre for Evidence-basedMedicine 2009 levels of evi-

denceandgradingscalerecommendationsforclinicalpractice(Box).7

A total of 99 articles were included in this review.

Results

Clinical Presentation

The diagnosis of an epileptic seizure or epilepsy is largely based on

clinical history. Theclinical featuresof seizuresvaryaccording to the

underlying neuroanatomy.8 The goal of obtaining a patient’s sei-

zure history is to determine if the event was likely epileptic, and if

so, todistinguishbetween seizureswith a focal andgeneralizedon-

set. Based on their presumed clinical and electrographic onset pat-

tern, seizures are classified as generalized (involving bilateral neu-

ral networks) or focal (involving neural networks present in 1 lobe

orhemisphere) (Table 1).6Althoughmanyeventsmay in fact be sei-

zures, the differential diagnosis for paroxysmal neurological disor-

ders,particularly if the initial event isunwitnessed, canbebroadand

includes migraine, syncope, transient ischemic attack, psycho-

genic nonepileptic seizures, movement disorders, sleep disorders,

and panic attacks (Table 1).2,9

Epidemiology

Population-based studies fromthe 1980sand 1990s suggested that

therewasa lifetimeriskof8%to10%forunprovokedoracutesymp-

tomatic seizures and a 2% to 3% chance of actually developing

epilepsy.10,11More recent studies have shown an incidence of acute

symptomatic seizures of 29 to 39 per 100000 per year, an inci-

denceofasingleunprovokedseizureof23to61per100000peryear,

and an incidence of epilepsy worldwide of 50.4 per 100000 per

year.1,12 In2011, this resulted inanestimated1.6millionemergencyde-

partment (ED) visits for evaluation of seizures and approximately

400000patients with new-onset seizures presenting to the ED.13

Risk Factors for Epilepsy

Patient age at onset and a family history of epilepsy are helpful to

narrow inona likelyetiologyandepilepsysyndrome.Excessivesleep

deprivation and use of alcohol and illicit drugs can be precipitating

factors for a seizure. Furthermore, certain medications (clozapine,

cephalosporins, fluoroquinolones, bupropion, and tramadol) have

been shown to reduce the seizure threshold; therefore, a patient’s

medication list should be carefully screened for thesemedications.

Metabolic derangements, altered homeostasis due to organ fail-

ure, and toxin exposure are also common provoking factors for

seizures.3,14 Review of medical and surgical histories are pertinent

in the search for acute symptomatic causes and other possible eti-

ologies.Questionsabout thepatient’s childhooddevelopment such

as complications during delivery, history of central nervous system

infections, head injuries (particularly those with loss of conscious-

ness), and history of central nervous system disease or prior neu-

rological surgeries are important in characterizingapatient’s risk for

future seizures.

Assessment and Diagnosis

Additional testing is necessary for a patient with new-onset seizure

to (1) assess if the patient likely had an acute symptomatic seizure,

(2) support the clinical suspicion that the event was epileptic and

estimate the risk of recurrence, and (3) determine the type of sei-

zure and themost appropriate choice for treatment. In the following

subsections, the utility and appropriateness of several commonly

ordered tests for patients with new-onset seizures are discussed.

History and Physical Examination

Thediagnosisofepilepsyandepilepticseizures largely remainsaclini-

cal one that is highly dependent on the patient history andphysical

examination. The initial focus of the history should be the patient’s

experience, recollection, and awareness of the event. Subjective

symptoms at the onset of a seizure are considered auras,which are

typically seen in patients with focal seizures, and provide themost

localizing information of where in the brain seizures might arise. It

isnecessary for clinicians toaskpatientsaboutpriorevents thatmay

represent seizure symptoms. A large number of patients who ex-

perience a first convulsive seizure may also have had prior staring

spells, myoclonic jerks out of wakefulness, or stereotypic events

(such as auras) andwouldmeet the criteria for the diagnosis of epi-

lepsy or even a specific epilepsy syndrome.

In many cases, the patient has impaired awareness during the

event and witness accounts are crucial. It is important to evaluate

anddocumentpatientandwitnessaccountsseparately.Doingsoen-

hances the accuracy of the report, and is often the basis of distin-

guishing physiological impairment from nonphysiological events

(suchaswhenapatient claimsawarenessofbilateral shakingmove-

ments that hardly occur during epileptic seizures without amnesia

and unresponsiveness, raising concern of a nonepileptic etiology).

Adescriptionof all relevantphysical examination findings isbe-

yond the scope of this article. A thorough physical examination is

important.Examinationof theoralmucosamayreveal lateral tongue

bites. In pooled studies, lateral tongue bites are seen in about 22%

of patients with all types of epileptic seizures, whereas these bites

are not seen in patients with psychogenic nonepileptic seizures.15

Bruises or scrapes over the body may be seen after falls, and back

painmay indicate avertebral compression fracture. Evidenceofnu-

chal rigidityorasterixis suggestsanunderlyingsystemicdisorder that

may have caused an acute symptomatic seizure. Transient or per-

sistent focalweaknessorasymmetryonexaminationsuggestsareas

Definitions

Seizure: A transient occurrence of signs and symptoms due to

abnormal excessive or synchronous neuronal activity in the brain.

Unprovoked Seizure:Occurring in the absence of precipitating

factors andmay be caused by a static or progressive injury.

Acute Symptomatic Seizure: In close temporal association with

a transient central nervous system or systemic insult presumed

to be an acute manifestation of the insult.

Focal Seizure: Initial onset originates within 1 part of a cerebral

hemisphere.

Generalized Seizure: Initial activity is consistent with rapidly

engaging networks distributing in bilateral cerebral hemispheres.

Epilepsy:Disorder of the brain characterized by an enduring

predisposition to generate epileptic seizures. Has been defined

as 2 or more unprovoked seizures occurring more than 24 hours

apart or 1 unprovoked seizure and a high risk (at least 60%)

of recurrent unprovoked seizures over the next 10 years.
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Table 1. Differential Diagnosis of New-Onset Seizure

Clinical Entity Clinical Features Tools for Diagnosis Patient Account Bystander Account

Transient ischemic
attack

Results from temporary interruption of blood supply in the
distribution of a cerebral vessel. This produces rapid onset of
negative symptoms such as numbness, weakness, and aphasia,
and is typically not associated with stiffness or jerking.
Occasionally a transient ischemic attack may present with
a stuttering course.

Risk factors for cerebrovascular disease. Brain
magnetic resonance imaging and magnetic
resonance angiogram looking at blood vessels of
the head and neck.

Fully aware of deficits and typically only
is limited in his or her ability to report
the presentation due to language
impairment.

Same as patient account unless the
patient has language impairment
preventing accurate reporting.

Migraine Aura present with visual aura, unilateral pulsating headache,
nausea, and vomiting. However, atypical migraines can present
with isolated neurological symptoms or without associated
headache. The duration and intensity of migraines typically last
hours to days with a slow progression of aura and neurological
deficits.

A history of migraines and family history of
migraines may be helpful.

Does not lose awareness during a
migraine and can accurately report
his or her presentation. However,
confusional and basilar migraines can
result in inattention and decreased
levels of consciousness.

Similar to patient account unless there
is associated confusion or inattention
as can be seen in basilar or confusional
migraines.

Syncope A transient loss of consciousness with complete return to
preexisting neurological function. Vasovagal syncope typically
has a situational trigger such as fear, pain, medical procedures,
coughing, micturition, defecation, or Valsalva maneuver.
Orthostasis can aggravate a vasovagal reaction or bring out
a syncope from hypovolemia or structural heart disease.

Electrocardiography, cardiac telemetry, and
echocardiography are recommended to exclude
cardiac etiologies. Tilt table testing may help
reproduce typical events.

Typically is preceded by feelings of
dizziness, fullness in ears, nausea, and
blurry vision. Patients are usually pale
and have cold and clammy skin and
flaccid muscle tone. Patients will not
have recollection of events that occur
after loss of consciousness, although
this period is brief. There is typically
no postictal state.

May notice brief myoclonic jerks or tonic
posturing at the end of the event. This
may be described by witnesses as
“convulsive” activity.

Psychogenic
nonepileptic seizures

Typically are associated with emotional events or stressors,
last longer than epileptic seizures, and often have a waxing
and waning quality. Clinical features such as eye closure,
pelvic thrusting, vocal stuttering, and partial awareness
during whole-body motor movements are typical.

Continuous electroencephalographic monitoring
is recommended to capture events in question
and ensure no epileptic changes are seen.

May claim awareness of bilateral shaking
movements, which in epileptic seizures
are typically associated with amnesia
and unresponsiveness.

May report clinical features of the event
such as those most typical for
psychogenic nonepileptic seizures
(eye closure, pelvic thrusting, waxing
and waning of motor movements).

Focal seizure May start with an aura followed by loss of awareness,
unilateral sensations, or motor activity. This may progress
to a generalized tonic-clonic seizure in some cases (evolving to
bilateral convulsive activity). This progression is faster than seen
with migraine.

An electroencephalogram may show focal
epileptiform discharges. Brain magnetic
resonance imaging should be performed to look
for structural abnormalities.

May report an aura (déjà vu or an
epigastric aura with temporal lobe
epilepsy), contralateral paresthesia
in parietal lobe seizures, and visual
distortions in occipital lobe seizures.
If awareness is not affected, he or she
may report progression of symptoms to
unilateral motor or sensory symptoms.
If loss of awareness or generalized
tonic-clonic activity, will not be able
to report event.

Report probably more reliable and may
include patient staring, frequent eye
blinking, semipurposeful movements of
hands and feet, and characteristics of
tonic-clonic seizure activity. May also
report open eyes, urinary incontinence,
focal or whole-body stiffening,
postevent lethargy or confusion,
and a stereotyped progression with
recurrent events.

Generalized seizure Typically no warning. Seizures characterized by brief staring
spells, generalized tonic-clonic activity, myoclonic jerks.

An electroencephalogram may show generalized
epileptiform discharges and confirm a specific
epilepsy syndrome.

Frequently have no awareness of event,
except for myoclonic jerks, but may
report postictal findings such as tongue
bite or incontinence (if generalized
tonic-clonic seizures).

Crucial to understand the clinical
presentation.
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of brain dysfunction that could predispose a patient to have sei-

zures,which should be confirmedwith brain imaging. Examination

of the skinmay reveal signs of a neurocutaneous syndrome associ-

atedwithepilepsysuchasneurofibromatosis, tuberoussclerosis,and

Sturge-Weber syndrome.16,17

Brain Imaging

Patients with a first seizure should have neuroimaging; however,

uncertainty remains regarding the appropriate timing and type of

imaging (grade B).18,19 Earlier literature suggested approximately

10% of patients with new-onset seizures had abnormalities

revealed by imaging that were believed to be clinically relevant;

however, most of these studies exclusively used computed tomog-

raphy (CT).18 With greater use of MRI, the detection rate of abnor-

malities believed to contribute to a patient’s occurrence of seizures

was closer to 30%.20 Emergency neuroimaging is recommended

when a serious structural brain lesion is suspected as well as for

new neurological deficits, persistent altered mental status, recent

trauma, and prolonged headache.19

Computed tomography is the usual first imagingmodality due

to itseaseofaccessandshouldbeconsidered forpatientswithnew-

onset seizures seen in the ED. However, CT scansmaymiss certain

lesions such as low-grade gliomas, hippocampal sclerosis, cavern-

ous malformations, and malformations of cortical development

(eg, cortical dysplasia or periventricular heterotopias).21,22 If there

is sufficient concern for a focal abnormality based on the progres-

sion of clinical signs and symptoms (seizure semiology) or physical

examination, further imagingwith anMRI is warranted. In patients

who return to baseline after a first unprovoked seizure, have a nor-

mal examination in the ED, and normal emergency brain imaging

(CT, emergency MRI, or both) results, further imaging with an epi-

lepsy protocol–specific brainMRI should be performed in conjunc-

tion with evaluation by a neurologist or epileptologist.

Anepilepsyprotocol–specificbrainMRIdiffers fromatypicalMRI

in that it includes thin 1- to 3-mmslices and coronal fluid–attenuated

inversion recovery sequences that offer additional sensitivity over

standard protocol MRIs for the detection of subtle lesions, particu-

larly focal corticaldysplasiaandhippocampal sclerosis.23-25Thepres-

enceof thoseoftensubtleabnormalities signifiesa risk for seizure re-

currenceofgreaterthan60%andestablishesadiagnosisofepilepsy.6

Use of an epilepsy protocol–specific MRI and review of the imaging

resultsbyanexpertneuroradiologistcan increasethesensitivity inde-

tecting abnormalities.25

Electroencephalography

Most patients with new-onset seizure who do not return to base-

line neurological function within 30 to 60 minutes after the end of

a seizure, have awaxing andwaning level of consciousness, or have

focal dysfunction unexplained by a structural lesion should be con-

sidered for hospital admission and continuous electroencephalo-

graphic monitoring. Continuous electroencephalographic monitor-

ing has been increasingly used with growing recognition for

patients with seizures that have subtle or no clinical signs. In

patients with subclinical seizures, less than 50% are detected by

routine 30-minute electroencephalographic monitoring but the

yield increases to greater than 90% with 24- to 36-hour continu-

ous electroencephalographic monitoring in patients with an acute

brain injury and mental status change.26 However, even among

patients who return to baseline neurological function, almost one-

quarter admitted to the hospital after new-onset seizure had addi-

tional risk factors identified during the hospitalization that sug-

gested a high likelihood of seizure recurrence.27

Standard 30-minute electroencephalographic monitoring af-

ter new-onset seizure is helpful todetermine the likely seizure type

(focal vs generalized) and to determine the risk of recurrence

after a first event (grade B).28-30 In patients with new-onset sei-

zure, 29%of patients will have epileptiform abnormalities on their

first electroencephalogram.18 There does appear to be a slightly

higher yield of epileptiform abnormalities on electroencephalo-

grams performed in patients within 24 to 48 hours of new-onset

seizure.31-33

In a patient who has fully recovered and is considered for dis-

charge, electroencephalography can be safely delayed if the treat-

mentdoesnotdependon theelectroencephalographic result. A re-

cent study that assessed 20-year outcomes found an increase in

mortality and recurrence following a first generalized tonic-clonic

seizure in patients with a known structural etiology.34However, in

patients without a structural abnormality, recognizing an underly-

ing epileptogenic focus or the electroencephalographic pattern of

a particular epilepsy syndrome may be easier and more expertly

Box. Levels of Evidence and Grading Scale

Used for Article Ratinga

Levels of Evidence

Level 1

A: Systematic reviewwith homogeneity of randomized

clinical trials

B: Individual randomized clinical trial with a narrow

confidence interval

C: All or none case studies (ie, those in which a series of people

with the risk factors all experience the outcome or those in which

all do not experience the outcome)

Level 2

A: Systematic reviewwith homogeneity of cohort studies

B: Individual cohort study

C:Outcomes research

Level 3

A: Systematic reviewwith homogeneity of case-control studies

B: Individual case-control study

Level 4

Case series

Level 5

Expert opinion

Grading Scale Recommendations

Grade A: Consistent level 1 evidence studies

Grade B: Consistent level 2 or 3 evidence studies or extrapolations

from level 1 studies

Grade C: Level 4 studies or extrapolations from level 2 or 3

evidence studies

Grade D: Level 5 evidence studies or troublingly inconsistent

or inconclusive studies of any level

aDefined by the Oxford Centre for Evidence-basedMedicine.7
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done while the patient is an outpatient. This may also reduce the

confounding factors of an inpatient admission, such asmedication

effectsoracutepostictalelectroencephalographicchanges,andpro-

vide amore accurate representation of a patient’s inherent risk for

seizure recurrence.

Even in patients with apparent acute symptomatic seizures, it

is important to not overlook the importance of electroencephalog-

raphy or brain imaging. Older data suggest that up to 30% of pa-

tientswith suspectedalcoholwithdrawal seizures hadapotentially

epileptogenic structural abnormality related toa traumatic injury.35

Conversely, a largenumberof adult patientswitha first acute symp-

tomatic seizure are found to have electroencephalographic abnor-

malities suggestive of a genetic predisposition for generalized sei-

zures, whichmay have only manifested with additional triggers.36

Emergency electroencephalography is indicated when a pa-

tient does not return to baseline neurological functionwithin 30 to

60minutes after theendof a seizure, has awaxingandwaning level

of consciousness, or has focal neurological dysfunction that is un-

explainedbyastructural lesion. Inall othercases,nonemergentelec-

troencephalography is recommended, ideallywithin24 to48hours

of the new-onset seizure.

Chemistry Panel

Routine screening of patients after new-onset seizure for hypogly-

cemia, uremia, drug intoxication, and hyponatremia has been pro-

posed (gradeD). These recommendations are largely based on pa-

tients seeking care in the ED with a higher frequency of acute

symptomatic seizures.37,38 In theoneprospective studyevaluating

patientswith new-onset seizures, only 4%of patients had relevant

laboratory findings of hyperglycemia and hyponatremia.38 In out-

patient clinic–basedstudies, laboratory findingswereof limitedutil-

ity and no significant results were seen.39

Prolactin Level

Elevated serumprolactin level has beenmeasured in patients after

the seizure event. If the pretest probability of a patient having an

epileptic seizure is 50%orgreater, prolactin level has apositivepre-

dictive value of greater than 93% in differentiating generalized or

focal seizureswith impaired consciousness frompsychogenic non-

epileptic seizures if a patient’s prolactin level is measured 10 to 20

minutes after a suspectedevent (gradeB).However, prolactin level

measured after the seizure event has to be compared with the pa-

tient’s baselineprolactin levelmeasuredat least6hoursprior to the

suspectedevent,which is rarelydone,makingprolactin level analy-

sis generally impractical for clinical use. Furthermore, prolactin el-

evations canalsobe seenwitha syncopal event and thus cannotdif-

ferentiate between an epileptic seizure and syncope (grade B).40

It is also important to note the low sensitivity and low negative

predictivevalueofprolactin level analysis,making it insufficient indi-

agnosing patients with psychogenic nonepileptic seizures or for ex-

cludingpatientswithepilepticseizureswith impairmentofconscious-

ness (grade A).40 Prolactin level analysis can be effective in

distinguishing between patients with seizures that involve impair-

ment of consciousness and psychogenic nonepileptic seizures, but

only if prolactin level ismeasured 10 to20minutes after a suspected

eventandiscomparedwithabaselineprolactin levelmeasuredat least

6 hours prior to the suspected event. Serum prolactin level analysis

is not an effective test to distinguish seizure from syncope.

Lumbar Puncture

Lumbarpunctureshouldbeconsideredincaseswithconcernformen-

ingitis, encephalitis, or subarachnoid hemorrhage. No study has ex-

amined the systematic use of lumbar puncture in patients present-

ingwithnew-onsetseizures(gradeD). Instudies fromtheEDinwhich

clinical reasoningguidedtheuseof lumbarpuncture,up to8%ofpa-

tientswerefoundtohaveclinicallysignificant findings.18Eventhough

these findings were almost always found in patients with high clini-

cal suspicionofcentralnervoussysteminfection, in rarecases immu-

nocompromised patients (such as those with human immunodefi-

ciency virus) had abnormal lumbar puncture results without overt

clinical evidence of central nervous system infection.41

Risk of Seizure Recurrence

Unprovoked Seizures

A recent American Academy of Neurology practice guideline sum-

marized the current data on prognosis and therapy after new-onset

seizure.42 There is an approximately 35% chance of a seizure recur-

rencewithin5yearsfollowingnew-onsetseizure inadults.11,43-45How-

ever, in persons who have had a second seizure, the risk of a recur-

rent seizure increases to 75% during the following 5 years.44,46

Patientswithanabnormalneurological examination, abnormalbrain

imaging (grade B), an electroencephalogram with epileptiform ab-

normalities (gradeA), nocturnal seizure (gradeB), or seizures attrib-

uted toapriorbrain injury (gradeA) consistentlyhaveamuchhigher

risk of seizure recurrence.11,18,42,43,46 Individual studies were high-

lighted in the AmericanAcademyofNeurology practice guideline as

representative examples of the increased risk of seizure recurrence.

Patientswithseizuresattributedtoapriorbrain injuryhad2.55 (95%

CI, 1.44-4.51) times the rateof seizure recurrencebasedon5-year re-

currence rates increasing from29%to48%comparedwithpatients

with seizures not attributed to a clear cause.42,47

Patientswithabnormalbrain imaging results had2.44 (95%CI,

1.09-5.44) times the risk for seizure recurrence during the subse-

quent 4 years (from 47% to 89%) compared with those with nor-

mal imaging results.42,48 Patients with generalized spikewave epi-

leptiformabnormalitiesonanelectroencephalogramwere2.16(95%

CI, 1.0-4.3) timesmore likely to have seizure recurrence during the

following5yearsbasedon recurrence rates increasing from26%to

58%comparedwith thosewithoutepileptiformabnormalities.42,47

Patients who experienced seizures at night were 2.1 (95% CI, 1.0-

4.3) times more likely to have seizure recurrence based on 3-year

recurrence rates of 33% increasing to 54%comparedwithpatients

who experienced seizures during wakefulness.42,49 Other factors

such as the patient’s age, type of seizure, and family history of sei-

zureshavenotbeenconsistentlyvalidatedandareofuncertainprac-

tical significance.43

Acute Symptomatic Seizures

Thequalitiesofprovokedseizures (acute symptomatic seizures) are

not as well characterized but clearly portend a lower risk in pa-

tients for subsequent unprovoked seizures. Patients with seizures

resulting from acute brain insults have a recurrence risk for sei-

zures of 10% to 20%. This includes patientswith seizures resulting

from a severe closed head injury, acute hemorrhagic and ischemic

stroke, subarachnoid hemorrhage, brain surgery, and central ner-

vous system infections.50An electroencephalogramobtained dur-

ing the acute period showing epileptiform activity increases the
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likelihood inpatients for recurrent acute symptomatic seizures, but

is not predictive for future unprovoked seizures.50

Treatment

Aseizurecanbeaterrifyingexperiencewithsignificantmedical,emo-

tional, and social consequences. There is a natural desire by pa-

tients, families, and clinicians toprevent another seizure by empiri-

cally starting antiepileptic medications even though two-thirds of

patients with new-onset seizures do notwarrant treatment.When

considering treatment, clinicians need tohave anunderstandingof

the risk of seizure recurrence, seizure type and etiology, suitable

choiceofantiepilepticmedication, andanticipateddurationof treat-

ment. A suggested algorithm for treatment of new-onset seizure is

outlined in Figure 1 and for new-onset epilepsy in Figure 2.

Choice of Antiepileptic Medication

The ideal first prescribed antiepilepticmedication should be effica-

cious, well tolerated, and easy for clinicians to prescribe and pa-

tients totake.Therearemanyavailableantiepilepticmedicationsthat

canbeconsideredfor first-linemonotherapy inadultswithepilepsy,51

each with its advantages and limitations (Table 2).

Thechoiceof antiepilepticmedication is primarily basedon the

presumed typeof epilepsy.51,52Antiepilepticmedications canbedi-

vided into broad-spectrum and narrow-spectrum agents. Narrow-

spectrum agents are typically effective in patients with all forms of

focal seizures regardless of alteration of consciousness or second-

ary generalization. However, some narrow-spectrum agents may

worsenmyoclonicandabsenceseizures inpatientswithgeneticgen-

eralized epilepsies, such as absence epilepsy and juvenile myo-

clonic epilepsy.53 Broad-spectrum agents improve seizures in pa-

tientswith focal epilepsyandmostgeneralizedepilepsies, butoften

with variable efficacy directed at specific seizure types.16,51,52 La-

motrigine has been reported toworsenmyoclonic seizures, topira-

mate has not been shown to be effective against absence seizures,

andzonisamidehas limitedevidence supporting its effectiveness in

myoclonic or absence seizures.52,54Useof abroad-spectrumagent

is recommended for patients if there is insufficient evidence point-

ing to a focal onset.55

Another important consideration when making an antiepilep-

tic medication choice is the time to therapeutic onset. This is par-

ticularly important (1) in the inpatient setting in patients found to

have frequent seizures that warrant rapid antiepilepticmedication

administration and (2) in the ED if the goal is to get a patient to a

therapeuticdoseprior todischarge.Medicationsconsidered for first-

linemonotherapy and available in intravenous preparation include

fosphenytoin, valproate, levetiracetam, and lacosamide (only la-

beled for adjunctive use in Europe).

Special Considerations

The choice of antiepileptic medication should account for the pa-

tient’s comorbidities, other medication use, age, sex, and the cost

of themedication.Olderantiepilepticmedicationssuchasphenytoin

andcarbamazepinearepotent inducersof thecytochromeP450sys-

tem and valproate is an inhibitor, resulting in possible drug-drug

Figure 1. Suggested Systematic Approach to PatientsWith New-Onset Seizure

Yes

No

No

Yes

No

Yes

Yes

No

Is the event description and witness
report suggestive of a seizure?

Is there evidence of fever, focal 
deficit, or mental status change?

Is there evidence of provoking 
factors (sleep deprivation, alcohol
use, medications, or drugs)?

Are the test results abnormal 
and consistent with etiologic 
findings in epilepsy?

Individual with a possible new-onset seizure

Obtain history and perform 
physical examination

Perform EEG and 
epilepsy protocol MRI

Evaluate for other diagnoses,

including migraine, TIA, syncope

(see Table 1)

Urgent evaluation for acute 

symptomatic seizure

Workup
Laboratory testing
Urgent CT and/or MRI
Urgent EEG and/or cEEG

Management
Inpatient admission

Probable unprovoked seizure

Nonurgent evaluation for acute 

symptomatic seizure

Workup
Laboratory testing
Brain CT
Outpatient EEG

Management
Lifestyle modifications
Defer antiepileptic medication

Epilepsy

Choose first-line antiepileptic
medication (see Table 2 and 
Figure 2) 

First unprovoked seizure

May defer antiepileptic medication

This algorithm presents the key

clinical questions and workup needed

in the evaluation of a patient

suspected of having new-onset

seizure. This approach is a suggestion

for how to evaluate patients based on

the authors’ experience and has not

been validated. This is meant as

a general recommendation for

an evaluation of a patient with

new-onset seizure; however,

individual cases may deviate from

this algorithm. CT indicates

computed tomography; cEEG,

continuous electroencephalography;

EEG, electroencephalography;

MRI, magnetic resonance imaging;

TIA, transient ischemic attack.

A checklist version of this algorithm

appears in eAppendix 1 in the

Supplement.
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interactions. Inpatientswithmultiple comorbidities, or takingmed-

ications suchaswarfarinor chemotherapeutic agents, useofnewer

antiepileptic medications such as levetiracetam, lamotrigine, or

lacosamide with limited drug interactions is favored. Another

important consideration is if the patient has liver or renal dysfunc-

tion that would result in impaired elimination of an antiepileptic

medication.51,55

Generic Formulations

With the rising costs among health care systems, there has been in-

creasinguseofgeneric formulations.AlthoughtheUSFoodandDrug

Administrationrequiresmanufacturersofgenericformulationstohave

bioequivalencetotheoriginalbrand-nameproductwiththesameac-

tive ingredients,priorretrospectivestudiesandcasereportshavesug-

gested that seizure control and rates of adverse effects change after

substitutionwithagenericantiepilepticmedication.56,57Eventhough

thegeneric formulationhasbioequivalenceto thebrand-nameprod-

uct, thedifferencesbetweengeneric formulationsmayhavegreater

than expected differences in plasma drug concentrations.58 How-

ever, 3 recently completedstudies (2ofwhichwereprospective ran-

domizedclinical trials) showednodifference inbioequivalencewhen

switching from a brand-name product to a generic product or be-

tweenmultiple generic products.59-61

Comparative Trials

Comparativeefficacyof theavailableantiepilepticmedications is lim-

ited. An earlier study comparing older antiepileptic medications

found thatphenytoin andcarbamazepineoffered thehighest treat-

mentsuccess inpatientswith focalepilepsy, althoughphenytoinhad

more adverse effects (grade A).62 Valproate and carbamazepine

were found to have similar effectiveness in the treatment of pa-

tients with focal seizures evolving into bilateral convulsive sei-

zures; however, carbamazepine was found to have better control

of focal seizures with fewer adverse effects (grade A).63 Subse-

quent studies showed similar efficacy of lamotrigine, oxcarbaz-

epine, and carbamazepine in patients with newly diagnosed focal

epilepsy, although lamotrigine was better tolerated (grade A).64 In

patientswithgeneralizedepilepsies,valproatewas foundtobemore

efficacious than lamotrigine and better tolerated than topiramate

(gradeA).65Morerecentstudieshaveshown levetiracetamandzon-

isamide to be both efficacious and well tolerated in the treatment

of patients with focal and generalized epilepsy (grade A).66,67

Adverse Effects

In patients taking their first antiepileptic medication after new-

onset seizure, adverse effects were seen in 7% to 31% of all

patients.42 Inpatientswithepilepsy, especially those receivingpoly-

therapy, thenumberofadverseeffects is significantlyhigherandwas

up to88%according to 1 study.68 It is important for clinicians to ask

about adverse effects at each office visit because patients are less

likely to report themunless directly asked.29,69,70Most commonly,

patients experience somnolence, dizziness, blurry vision, and diffi-

cultieswith concentration andmemory.69Typically these aredose-

dependent adverse effects andaremost prominentduring the first

fewdaysof therapy. Slower dose escalations or giving lower sched-

uled doses but more frequently timed (eg, 100 mg of phenytoin

3 times/day vs 150mg of phenytoin twice daily) may be beneficial

in alleviating these effects.

All antiepileptic medications can cause a rash, ranging from a

mild erythematousmaculopapular rash to severe reactions such as

Stevens-Johnson syndrome or toxic epidermal necrolysis.69 Anti-

epileptic medications most commonly associated with develop-

ment of a rash are phenytoin, carbamazepine, and lamotrigine.

Approximately 1 to 10per 10000patients newly taking antiepilep-

tic medications will develop severe cutaneous reactions such as

Stevens-Johnson syndrome or toxic epidermal necrolysis.69 More

than90%ofall patientswhodevelop toxicepidermalnecrolysis and

Stevens-Johnson syndrome developed symptoms within the first

60days of therapy so clinicians should be especially vigilant during

this period and advise patients and families of warning signs.71

Recent studies havehighlighted the effect of genetic polymor-

phisms in thedevelopmentof cutaneous adversedrug reactions, in

particular the association of HLA-B*15:02 alleles with the develop-

ment of Stevens-Johnson syndrome or toxic epidermal necrolysis

Figure 2. Suggested Treatment Algorithm in PatientsWith

New-Onset Epilepsy

No YesIs the patient still 
having seizures?

No Yes
Do the seizures persist?

Individual with new-onset epilepsy

1 seizure and abnormal EEG and/or MRI
or
2 seizures

Focal epilepsy

Begin antiepileptic medication

Narrow-spectrum medication
Carbamazepine
Oxcarbazepine
Phenytoin
Lacosamide

or

Broad-spectrum medication
Lamotrigine
Levetiracetam
Topiramate
Valproate
Zonisamide

Generalized epilepsy 

or unknown epilepsy type

Begin broad-spectrum 
antiepileptic medication
(choice dependent on seizure type)

Lamotrigine
Levetiracetam
Topiramate
Valproate
Zonisamide

Titrate to therapeutic dose

Continue current treatment 
until seizure-free for at least 2 y

Continue treatment 
(either as monotherapy or 
dual therapy) until 
seizure-free for at least 2 y

Revisit diagnosis for seizures 
that persist for >1 y

Consider epilepsy monitoring 
unit admission

Add a second medication 
(dual therapy) or taper, then 
discontinue first medication while 
adding a second medication

This algorithm is a suggested approach to treatment and has not been validated.

This ismeant as a general recommendation; however, individual casesmay

deviate from this algorithm. Further information on the specific antiepileptic

medications appears in the Table 2.Unknown epilepsy type refers to a type of

epilepsy for which the data are inconclusive as towhether the seizureswere focal

or generalized in origin. EEG indicates electroencephalography;MRI, magnetic

resonance imaging. A checklist version of this algorithm appears in eAppendix 2

in the Supplement.
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Table 2. First-Line Antiepileptic Medications

Name of
Medicationa Initial Titration Instructions

Target
Maintenance
Dose, mg/db

Type of
Seizure

Quick
Onset?c Advantages Disadvantages

Narrow-Spectrum Medicationsd

Carbamazepine Twice daily increase of 200 mg
to target dose over 1-4 wk

800-1200 Focal No Large amount of high-quality evidence demonstrating
its effectiveness, low cost, has mood stabilizer
properties

Enzyme inducer, can worsen generalized epilepsies
(particularly myoclonic and absence seizures), risk
of skin hypersensitivity, hyponatremia, agranulocytosis

Eslicarbazepine Once daily dose of 400 mg,
increase by 400-600 mg
each week

800-1200 Focal No Unique mechanism of action compared with other
agents, easy titration, once daily dosing

Hyponatremia

Gabapentine Start with 300-900 mg per day,
increase over 1-2 wk

900-1800 Focal No No hepatotoxicity, well tolerated in older patients
(aged ≥65 years), nonenzyme inducer, effective for
neuropathic pain, low risk of skin hypersensitivity
reactions

Weight gain, limited evidence of efficacy (except in older
patients aged ≥65 years)

Lacosamidef Start with 100 mg twice daily,
increase by 100 mg total
every week

300-400 Focal Yes Intravenous formulation, no hepatotoxicity Limited evidence of efficacy, dizziness, arrhythmias

Oxcarbazepine Twice daily dose of 300 mg,
increase to target dose
over 1-2 wk

1200 Focal No Lower potential of enzyme induction, lower risk of rash
than carbamazepine

Higher risk of hyponatremia than carbamazepine,
can worsen generalized epilepsies (such as myoclonic
and absence seizures)

Phenytoin Dose of 100 mg 3 times per day,
increase to target every 3-5 d

300-600 Focal Yes Strong evidence of efficacy, low cost, rapid titration,
intravenous formulation

Enzyme inducer, high interaction rate, gingival
hyperplasia, leukopenia

Broad-Spectrum Medicationsg

Lamotrigine Daily dose of 25 mg daily for
2 wk, 50 mg daily for 2 wk, 100
mg daily for 2 wk, then can
increase by 50 mg every 1-2 wkh

250-350 Focal, most
generalized

No Nonenzyme inducer, no significant interactions,
effective for bipolar depression, efficacious in older
patients (aged ≥65 years)

Slow titration, interactions with valproate and
estrogen-containing compounds, has been reported to
worsen myoclonic seizures, risk of rash, Steven-Johnson
syndrome

Levetiracetam Start with 500 mg twice daily,
increase by 500 mg every 1-2 wk
to target dose

1000-2000 Focal, most
generalized

Yes Nonenzyme inducer, no significant interactions,
rapid titration, intravenous formulation available

Risk of psychiatric adverse effects

Topiramate Dose of 25 mg twice daily,
increase by 25-50 mg every week

200-400 Focal, most
generalized

No Low enzyme induction potential, effective in migraine
prophylaxis

Slow titration, can cause metabolic acidosis, renal stones,
paresthesias, cognitive adverse effects, teratogenic
effects, ineffective against absence seizures

Valproate Dose of 250 mg twice daily
or 3 times per day, increase dose
by 250-500 every week

500-1500 Focal, most
generalized

Yes Rapid titration, mood stabilizing properties, no skin
hypersensitivity reactions, migraine prophylaxis, strong
evidence of efficacy, intravenous formulation

Enzyme inhibitor, significant risk of teratogenic effects,
weight gain, thrombocytopenia, tremor

Zonisamide Dose of 100 mg daily, increase by
100 mg every 2 wk

200-400 Focal, most
generalized

No No hepatotoxicity, long half-life, can be given
as once daily dose

Can cause metabolic acidosis, renal stones, paresthesias,
cognitive adverse effects, weight loss

a This list is not meant to be exhaustive, but is intended to provide information regarding first-line antiepileptic

medications.

b Indicates range recommended for new patients.

c “Yes” indicates onset within 24 hours and requires use of intravenous formulations of the listed

medications.

dDesigned for patients with specific types of seizures such as focal seizures.

eNot commonly thought of as a first-line agent for seizures; however, it has been reported to be effective

as monotherapy in older patients (aged �65 years).

f Only labeled for adjunctive use in Europe.

gHave some effectiveness in patients with a wide variety of seizure types (focal plus most generalized seizures).

hUse slower titration schedule if patient has concurrent valproate use; can increase titration if patient taking

enzyme-inducing antiepileptic medication.
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associated with carbamazepine or phenytoin in patients of Asian

descent.72,73 In fact, the Food and Drug Administration mandates

screening forHLA-B*15:02 in all personsofAsiandescentprior to ini-

tiation of carbamazepine therapy. Patients should be advised to

promptly reportdevelopmentof a rashandconsideration shouldbe

given forahospital admissionorurgentdermatologicevaluation.Of-

fendingantiepilepticmedications shouldbepromptlywithdrawnto

prevent progression of an adverse effect.69

Antiepileptic Medication Use in Females

In women of childbearing age, it is necessary to consider the anti-

epilepticmedication’s potential for teratogenic effects and interac-

tionswithcontraception.Severalantiepilepticmedications,mostno-

tably P450 inducers, have been shown to increase the clearance of

oralcontraceptives,possibly resulting inunplannedpregnancies.Fur-

thermore, oral contraceptives have been shown to decrease the

plasma concentrations of lamotrigine, leading to fluctuations of la-

motrigine levels during awomen’s ovulatory cycle.74 It is important

for patients to choose alternativemethods of contraception or use

continuous oral contraceptives without placebo dosing. Intrauter-

ine devices seem to be the best method for contraception in this

population because they are themost effective formof contracep-

tion and use of these devices enables avoidance of the drug-drug

interactions seen between hormonal contraception and many

antiepileptic medications.75

Valproate iswell knownfor itspotential teratogeniceffectswith

an estimated 10% risk for major congenital malformations.76-78

Recent studieshavealsodemonstrated that childrenofwomen tak-

ing valproate during pregnancy have lower IQs, memory, and ver-

bal function.79 Major congenital malformations also have been

shown with use of phenobarbital, topiramate, phenytoin, and

carbamazepine.77,78 Females taking levetiracetam and lamotrigine

have a risk ofmajor congenitalmalformations similar to the general

population.76-78 Few articles in the literature have commented on

incidence of minor congenital malformations or obstetric compli-

cations. The frequency of these malformations and complications

seem to be increased with use of antiepileptic medications based

onolder literature.80There is limitedevidenceof thepotential tera-

togenicity with use of newer antiepileptic medications such as

lacosamide and oxcarbazepine.76-78

Antiepileptic Medication Use in Older Patients

Changes in pharmacokinetics, concurrent medical illnesses, and

lower tolerability of antiepileptic medications pose challenges

to prescribing antiepileptic medications in older patients (aged

�65 years). The limited literature available found lamotrigine and

gabapentin to have fewer adverse reactions and have good

efficacy.51,81,82 Levetiracetam also has been recommended for use

due to its lower adverse effect profile and higher 1-year retention

rate than carbamazepine or valproic acid.82,83

Response Rates

Initial studies suggestedearly initiationof antiepileptic therapymay

alter thenaturalhistoryofepilepsyand improveseizurecontrol.How-

ever, 2 large randomized clinical trials looking at immediate vs de-

layed initiation of antiepileptic therapy after patients experienced

new-onset seizure found that while immediate treatment delayed

the time to another seizure, long-term prognosis was not affected

by delayed initiation of therapy (grade A).42,45,84 In patients diag-

nosedwith epilepsy after 2 ormore unprovoked seizures, approxi-

mately 50%will become seizure-free after starting the first appro-

priately dosed antiepileptic medication. The likelihood of patient

freedom from seizures declines with increased number of antiepi-

leptic medication regimens, with 13% becoming seizure-free after

initiation of a second antiepileptic medication and 4% after initia-

tion of a third antiepileptic medication.85

Patient Counseling

The treatment of a patient after new-onset seizure should include

counseling about themedical and social consequences of seizures

and safety considerations.29 It is important for patients to under-

standthedistinctionbetweennew-onsetseizureandnew-onsetepi-

lepsy as well as their type of seizure, risk of recurrence, and a dis-

cussion of underlying etiology if known. Counseling should include

factors thatmay lower seizure threshold such as sleep deprivation,

alcohol intake, drug use, strobe lights, and stress.3 Patients should

alsobe specifically counseled toavoidworkingatheights andwork-

ing with heavymachinery. Persons with epilepsy are 15 to 19 times

more likely to die of drowning compared with the general popula-

tion and high-risk activities should be avoided such as scuba div-

ing, climbing,unobservedswimming, and taking tubbaths (patients

should be encouraged to take showers instead).3,86

Sudden unexpected death in epilepsy is defined as a sudden

unexpected witnessed or unwitnessed mortality in otherwise

healthy patients with epilepsy with or without evidence of a sei-

zure, in which postmortem examination does not reveal a cause of

death.87 Based on inpatient recordings, sudden unexpected death

in epilepsy appears to result from an early postictal, centrally medi-

ated, severe alteration of respiratory and cardiac function induced

by generalized tonic-clonic seizures.88 Sudden death in persons

with epilepsy occurs at a rate 20 times higher than in the general

population.87 Although sudden unexpected death is more likely in

patients with epilepsy and large numbers of generalized tonic-

clonic seizures, it rarely has occurred in patients with infrequent

seizures or after a first seizure.87,89

Driving restrictions vary from state to state. In the majority of

states,physiciansarenot required to reportpatientswhohaveasei-

zure history to the motor vehicle administration.90 In the states in

whichphysicians arenotobligated to report patientsdirectly to the

motorvehicleadministration,patientcounselingshould focusonthe

risks for drivingwith a history of seizures and the legal rules and re-

sponsibilities for driving, such as the duty to self-report. These dis-

cussions should be documented in the patient’s medical record.91

Most states allow noncommercial driving to resume in pa-

tients 6months after an unprovoked seizure and3months after an

acute symptomatic seizure. Commercial driving after an unpro-

voked seizure is usually not permitted until patients are free of sei-

zures for at least 2 to 5 years.3

Duration of Therapy

After aperiod inwhichapatient is free fromseizures, it is reasonable

to considerwithdrawal of theantiepilepticmedication. In the largest

study (n = 1013) evaluating withdrawal of antiepileptic medications

in patients with epilepsy who had been seizure-free for at least 2

years, 59% remained seizure-free 2 years after weaning of medica-

tions.92 Factors associatedwith successful remission includedbeing
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seizure-free formore than2 yearswhile taking antiepilepticmedica-

tions and a normal neurological examination (grade A).92,93

In a more recent study evaluating adults with focal epilepsy, a

seizure-freeperiodof less than4yearsbeforewithdrawal anda lon-

gerdurationof activeepilepsywere independent risk factors for sei-

zure relapse following withdrawal of antiepileptic medication. The

highest riskof relapseappears tobeduring the first 2yearswith less

than 1% of relapses occurring more than 5 years after withdrawal

of antiepileptic medication.94 Persistent electroencephalographic

abnormalities andstructural lesionsareassociatedwithahigher risk

of relapse andanyweaningofmedications in these cases shouldbe

approachedmore cautiously.95

In patients with acute symptomatic seizures, the likelihood of

unprovokedseizures (ie, the riskofdevelopingepilepsies) is lowand

any use of antiepileptic medications is for the prevention of addi-

tional acute symptomatic seizures. In patientswith relatively treat-

ableandself-limitedderangements (ormetabolicabnormalities), an-

tiepilepticmedication use could be limited to 7 days if that amount

of time is sufficient to correct the abnormality. In patients with an

acute brain insult, the prophylaxis is sometimes extended from 1

month to 6months.4,50

Discussion

Making the initial diagnosis of epilepsy has significant medical, so-

cial, and emotional consequences. Althoughmany patientswill ex-

perience only a single seizure, a careful patient history andphysical

examination and appropriate use of electroencephalography and

neuroimaging will help differentiate patients who have alternative

diagnoses from the ones at risk for recurrent seizures. Figure 1 is a

broad overview of the treatment approach for patients with new-

onset seizure. This can serve as a practical guide; however, it is im-

portant to realize thatpatients arenotalwayseasily categorizedand

decisionssuchaswhether tostartanantiepilepticmedicationshould

be individualized with careful consideration of the risks and ben-

efits by the patient, family, and treating physician.

Several medical centers have explored the benefits of new-

onset seizure clinic that would be staffed by epileptologists as a

mechanismtobypass longwait times foraneurologyevaluationand

the ordering of relevant tests. Early studies fromCanada have sug-

gested that this model is effective in reducing wait times for ap-

pointments, in increasing the speed of diagnostic test completion,

and inmaking an earlier andmore accurate diagnosiswith approxi-

mately 40%of patientsmeeting criteria for a diagnosis of epilepsy

at the initial visit.96,97 One of these studies found that of children

referredto theclinic,one-quarterwere incorrectlydiagnosedashav-

ing a seizure and the diagnosis of epilepsywasmissed inmore than

one-third.97 Further data, particularly in the adult population, are

needed to validate whether this approach is an effective model to

emulate on a larger scale.

TheAmericanAcademyofNeurology recentlypublishedaprac-

tice guideline summarizing the prognosis and therapy after pa-

tientsexperiencenew-onsetseizure.Patientswithanabnormalneu-

rological examination, MRI, electroencephalogram, or a nocturnal

seizure had a much higher risk of seizure recurrence.42 It must be

noted that theguideline includedameta-analysis thatpooledcases

of both treated and untreated patients with new-onset seizure,

whichwere thebasis of someof the recommendations, limiting the

guideline’s strength and its applicability. The specific combination

ofelectroencephalographicand imaging findingsnecessary tomake

thediagnosisof epilepsyafternew-onset seizure isunclear. Itwould

be overly simplistic to assume that a single seizure plus a lesion or a

single seizure plus epileptiform spikes on an electroencephalo-

gramautomatically satisfy thecriteria fordiagnosisof epilepsy.Con-

flicting evidence from prior studies on seizure recurrence rates in

the presence of epileptiform electroencephalographic patterns

shows risks both above and below the 60% threshold.98,99

High-quality data demonstrating the risk of recurrent seizures

in patients with specific types of imaging abnormalities are lacking

and very few studies evaluate patients who have both structural

imaging and electroencephalographic abnormalities. Future re-

search should focus on the use of predictivemodels to better char-

acterize the potential additive effects and timing of clinical vari-

ablessuchasseizureetiology,electroencephalographic findings,and

brain imaging as it pertains to seizure recurrence.

Conclusions

Approximately 3% of the population will develop epilepsy but 2 to

3 times asmanypatientswill experience a single seizure or seizure-

like event. A new diagnosis of epilepsy has significant medical, so-

cial,andemotionalconsequences.Acarefulpatienthistoryandphysi-

cal examination, electroencephalography, and brain imaging are

necessary to separate patients with acute symptomatic seizures,

singleunprovokedseizures,andnonepilepticevents fromthosewith

new-onset epilepsy.
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eAppendix 1. Seizure Evaluation Checklist 

 

 TRANSIENT ISCHEMIC ATTACK  
 
Clinical Features 
Speed of onset ......................................................................... Rapid 
Loss of consciousness .................................................... Usually not 
Motor findings ................................................ Loss of Motor Function 
Neurologic findings ................................ Loss of Neurologic Function 
IF Loss of consciousness=YES .................... Consider brainstem TIA 
Prodrome ......................................................................................No 
 
Patient Account 
Self-awareness of symptoms ...................................................... Yes 
IF Inattention/Decreased LOC1  ................................. Brainstem TIA 
Postictal state ................................................................................No 
 
Bystander Account 
Same as patient reports .............................................................. Yes 
IF not the same as the patient ....................  Consider Brainstem TIA 
 
 
Diagnosis 
Brain MRI .................................................................................... Yes 
MR Angiogram (head/neck-evaluate carotids)  ........................... Yes  
Carotid Duplex ..................................... Alternative to MR angiogram 
 

 MIGRANE 
 
Clinical Features 
Speed of onset ............................................................... Hours/Days 
Loss of consciousness .................................................................. No  
Motor Findings .......................................................................... None 
Neurologic Symptoms (No Aura)  .................................... Occasional 
IF Loss of consciousness=YES .......... Migraine with Brainstem Aura  
Prodrome ..................................................... Visual Aura-Sometimes  
Prodrome ............................................. Nausea, Emesis-Sometimes 
Prodrome ....................... Unilateral/Pulsating Headache-Sometimes 
 
Patient Account 
Self-awareness of symptoms ...................................................... Yes 
Inattention/Decreased LOC1  ........................... Confusional Migraine 
Inattention/Decreased LOC1  .................................. Basilar Migraine 
Postictal state ................................................................................No 
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Bystander Account 
Same as patient reports .............................................................. Yes 
Same as patient reports ............... No (Confusional/Basilar Migraine) 
 
Diagnosis 
Prior migraine history .................................................................. Yes 
Family history .............................................................................. Yes 
 

 SYNCOPE 
 
Clinical Features 
Speed of Onset ........................................................................ Rapid 
Loss of consciousness ................................................................ Yes 
Prodrome ............................................ Lightheadedness-Sometimes 
Trigger (Vasovagal) ........................................................... Fear, Pain  
Trigger (Vasovagal) ............................................ Medical Procedures  
Trigger (Vasovagal) ............................................ Coughing, Valsalva  
Trigger (Vasovagal) ........................................ Micturition, Defecation  
Trigger (Vasovagal) ......................................................... Orthostasis 
 
Patient Account 
Self-awareness of symptoms ................................... Yes (if no LOC) 
Sensations .... Lightheadedness, ear fullness, nausea, blurred vision 
Skin ............................................................... Pale, cold and clammy 
Muscle .................................................................................... Flaccid 
Postictal state ................................................ Possibly (usually brief) 
 
Bystander Account 
Myoclonic jerks ............................ Sometimes at the end of the event 
Tonic Posturing ........................... Sometimes at the end of the event 
 
Diagnosis 
Tilt Table ............................................................ Rule out orthostasis 
Echocardiography ...................................... Rule out cardiac etiology 
Cardiac telemetry ....................................... Rule out cardiac etiology 
EEG ....................................................................... Rule out seizures 
 

 PSYCHOGENIC NONEPILEPTIC SEIZURES 
 
Clinical Features 
Speed of Onset .................................... Variable/May be Intermittent 
Loss of consciousness ......................................................... Variable 
Motor .................................................. Eye closure, stuttering course 
Motor ........................................ pelvic thrusting, whole body shaking 
Prodrome ...................................... May have nonspecific symptoms 
Trigger .................................................... Emotional events/stressors 
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Duration .................................................... Variable, typically minutes 
Duration ................................. Frequently waxing and waning course 
 
Patient Account 
Symptom self-awareness ... Sometimes (including motor symptoms) 
 
Bystander Account 
Duration .................................................. Waxing and waning course 
Motor ............................ Eye closure, pelvic thrusting, local stuttering 
 
Diagnosis 
Continuous EEG .................................................... Rule out epilepsy 
 

 FOCAL SEIZURE 
 
Clinical Features 
Speed of Onset ............................................. Abrupt onset with aura 
Motor movements ................................................ Typically unilateral 
IF bilateral motor movements ............................. Frontal lobe seizure 
Progress to generalized convulsions ............................... Sometimes 
Sensations ........................................................... Typically unilateral 
IF bilateral sensations ..................................... Parietal lobe seizures 
Prodrome .................................................................. May have aura 
Prodrome ............................................. May have loss of awareness 
Symptoms self-awareness ............... sometimes initial sx awareness 
IF no symptom self-awareness .............................  Occurs with LOC 
 
 
 
Patient Account 
Self-awareness of symptoms .......................................... Sometimes  
Temporal lobe epilepsy ................................................. Déjà vu aura 
Temporal lobe epilepsy ............................................. Epigastric aura 
Parietal lobe epilepsy .............................. Contralateral paresthesias 
Occipital lobe ........................................................... visual distortions 
Symptoms ....... May be aware of progression to generalized seizure  
Symptoms ................................................. Post seizure tongue bites  
Symptoms ..................................... post seizure urinary incontinence 
 
 
 
Bystander Account 
Motor ................. Semi purposeful movements of the hands and feet 
Motor ..................................................... Tonic–clonic seizure activity 
Motor .................................................. Focal or whole body stiffening 
Eyes ...................... Patient staring, frequent eye blinking, open eyes 
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Bowel/Bladder ................................................... Urinary incontinence 
Mental status .................................. Post event lethargy or confusion 
 
Diagnosis 
EEG  ....................................................... focal epileptiform discharge 
brain MRI ............................................. evaluate for structural lesions 
 

 GENERALIZED SEIZURE 
 
Clinical Features 
 
Speed of Onset ..................................................................... Sudden 
Motor ................................................ generalized tonic-clonic activity 
Motor ......................................................................... myoclonic jerks 
Prodrome ....................................................................... Not typically  
Self-awareness of symptoms ........................................................No 
Eyes ..................................................................... brief staring spells 
 
 
Patient Account 
Self-awareness of symptoms ........................................................No 
Self-awareness of symptoms ........ sometimes recall myoclonic jerks  
Self-awareness of symptoms .................... Post seizure tongue bites 
Self-awareness of symptoms ........ post seizure urinary incontinence 
 
Bystander Account 
Motor .................................. Report generalized tonic-clonic seizures 
 
Diagnosis 
EEG .................................................. confirm epileptiform discharges 
 
 
Footnotes 

1- level of consciousness 
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eAppendix 2. Antiepileptic Medications Checklist 

 

 Generalized Epilepsy (or unknown type of epilepsy) 
 
Type of Seizure 
Myoclonic Seizures  ........................................... Consider LEV, VPA  
Generalized tonic clonic seizures Consider VPA, LEV, LTG > TPM, ZON  
Absence Seizures  .................................. Consider ETX, VPA > LTG  
Combination of above ............................... Consider VPA, LEV, LTG 
 
Clinical Features 
Female of child bearing age?  ................................ Avoid VPA, TPM 
Age > 65 years old? ........................................... Consider LEV, LTG 
On concurrent medications?  ............................. Consider LEV, LTG 
 
Comorbidities  
Depression/Anxiety?  ....................................................... Avoid LEV 
Headaches? ...................................................... Consider TPM, VPA 
Cognitive Impairments?  ..................................... Consider LTG, LEV 
Kidney Stones ........................................................ Avoid TPM, ZON 
Renal dysfunction?  ........... Avoid LEV, caution with TPM, LTG, ZON 
Liver dysfunction?  .................................................. Avoid VPA, LTG 
 
Side Effect concerns 
Weight gain  ..................................................................... Avoid VPA 
Weight loss  ............................................................ Avoid TPM, ZON 
Excessive sleepiness  ................................... Avoid TPM, ZON, VPA 
Osteoporosis  ................................................................... Avoid VPA 
 
 

 Focal Epilepsy 
 
Clinical Features 
Female of childbearing age?  ................................. Avoid VPA, TPM 
Age > 65 years old?  ................................. Consider LTG, LEV, GBP 
On concurrent medications?  ......................... Avoid CBZ, PHT, VPA 
 
Comorbidities  
Depression/Anxiety?  ....................................................... Avoid LEV 
Headaches?  .......................................... Consider VPA, TPM > GBP 
Cognitive impairments?  .................. Consider LTG, LEV, GBP, LCM 
Cardiac rhythm abnormalities?  ............. Avoid CBZ, LCM, PHT, ESL 
Kidney stones?  ...................................................... Avoid TPM, ZON 
Hyponatremia?  .............................................. Avoid OXC, CBZ, ESL 
Liver dysfunction?  ................................ Avoid VPA, LTG, CBZ, PHT 
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Renal dysfunction?  .... Avoid LEV, caution w/ GBP, TPM, LTG, ZON 
 
Side Effect concerns 
Weight gain  ........................................................... Avoid VPA, GBP 
Weight loss  ............................................................ Avoid TPM, ZON 
Excessive sleepiness  ................. Avoid TPM, PHT, ZON, CBZ, VPA 
Osteoporosis  ................................................. Avoid PHT, CBZ, VPA 
 
 
 
Antiepileptic medications abbreviations 
LEV: levetiracetam 
VPA: valproate 
LTG: lamotrigine 
TPM: topiramate 
ZON: zonisamide 
ETX: ethosuximide 
PHT: phenytoin 
GBP: gabapentin 
LCM: lacosamide 
CBZ: carbamazepine 
ESL: eslicarbazepine 
OXC: oxcarbazepine 
 
 
 
 


