Seizure Disorders

Steven C. Schachter, mo?P*

Epilepsy is one of the most common neurologic disorders encountered in clinical prac-
tice, affecting an estimated 2 to 4 million people in the United States or approximately
1 in 50 children and 1 in 100 adults.” Approximately 1 million women of childbearing
age in the United States have epilepsy,®* and the incidence increases over the age
of 70 years to more than 100 cases per 100,000 persons.*

Despite advances in the sensitivity of diagnostic tests, especially neuroimaging
studies, less than half of patients with epilepsy have an identifiable etiology such as
congenital brain malformations, inborn errors of metabolism, brain trauma, brain tu-
mors, stroke, intracranial infection, vascular malformations, or cerebral degeneration.®
In elderly patients, cerebrovascular disease, cerebral degeneration, and brain tumors
are more common etiologies than in younger patients.®

In as much as epilepsy is characterized by recurrent seizures, the goal of treatment
is to completely suppress seizures without causing troublesome side effects or seri-
ous idiosyncratic reactions. Antiepileptic drugs (AEDs) are the mainstay of therapy.
Because patients with epilepsy also face psychosocial problems such as driving lim-
itations, anxiety or depression, social stigma, and difficulty securing or retaining
employment, primary care providers (PCPs) may need to refer patients to other spe-
cialists as necessary.

This article reviews the clinical evaluation of epilepsy, pharmacologic treatment, the
role of the PCP, and considerations needed for women of childbearing potential and
the elderly.

EVALUATION OF PATIENTS WITH NEW ONSET SEIZURES

The objective of the initial evaluation of a patient with suspected seizures is to exclude
other conditions that mimic seizures (Box 1) and to look for an underlying cause. The
first consideration in selecting an AED is an assessment of the patient’s seizure type,
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Neurologic conditions

Dementia (*sun downing”)
Migraine {classic, basilar, confusional) i
Movement disorders (tics, Tourette’s syndrome, shuddering) '
Periodic paralysis

Sleep disorders {parasomnias, sleep attacks)

Syncope

Transient global amnesia

Transient ischemic attack

Psychiatric conditions
Conversion disorders
Disassociation
Fugue state
Panic attacks

Somatization

Other disorders
Breath holding spells
Cardiac arrhythmia

Drug intoxication

which, in turn, is based on a seizure description obtained from the patient or witnesses
to the seizure. Because the patient may have been unconscious during the seizure, an
accurate description of the seizure may only be available from onlookeys. Establishing
the seizure type also has implications for the likelihood of a cerebral lesion underlying
the seizure disorder.

Seizure Types

The seizure type is usually established from a description of the behaviors that
occurred before and during the seizure, as well as after the seizure (the postictal
period). The two main seizure types are generalized and partial seizures. Generalized
seizures affect both sides of the brain simultaneously and are usually not associated
with cerebral pathology. Absence seizures and generalized tonic-clonic seizures (de-
scribed later) are subtypes of generalized seizures. By comparison, partial seizures
arise from a localized area of the cerebral cortex and indicate the p053|blllty of an
underlying lesion affecting cortical function.

Symptoms that patients experience when the seizure begins are called simple par-
tial seizures, with “simple” meaning that consciousness is not impaired. Patients may
refer to these symptoms as auras or warnings. Typical simple partial seizures include
nausea, fear, jerking of one side of the body, or a metallic taste, although a wide variety
of auras have been described.”
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Patients who do not have a conscious warning at the start of their seizures abruptly
lose consciousness, which they later may describe as a fadeout or blackout. Three
seizure types are characterized by loss of consciousness: complex partial seizures
(with “complex” meaning that consciousness is impaired), absence seizures, and
generalized tonic-clonic seizures. Because patients are unconscious during these
types of seizures, they have no memory of what happened, except perhaps for the
warning in complex partial seizures that begin as simple partial seizures.

Complex partial seizures (previously known as temporal lobe seizures and psycho-
motor seizures) are the most common type of seizure in adults with epilepsy. During
complex partial seizures, patients appear awake but do not meaningfully interact
with people around them or respond normally to instructions or questions. Instead,
patients seem to stare off into space and either remain still or demonstrate repetitive
nonpurposeful behaviors (called automatisms), such as chewing, lip smacking, re-
peating words or phrases, aimless walking or running, or undressing. If patients are
forcibly restrained or redirected during complex partial seizures, they may lash out
or become aggressive.® Complex partial seizures typically last less than 3 minutes
and may be immediately preceded by a simple partial seizure, which the patient
may or may not remember, and which may occur at times in the same patient without
progressing to loss of consciousness. After complex partial seizures, patients may ap-
pear confused or somnolent and may complain of a migrainous headache, depressed
affect, and embarrassment.

Absence seizures, one of the generalized seizure subtypes, are characterized by the
sudden onset of staring with impaired consciousness. They typically last between 5
and 10 seconds and may occur hundreds of times a day, particularly in association
with boredom and hyperventilation. They begin in childhood, and 90% of patients
have a spontaneous remission before adulthood.

Generalized tonic-clonic seizures (also called grand mal seizures or convulsions),
also a subtype of generalized seizures, often begin with a loud scream. The extremities
then stiffen (tonic phase), the patient falls to the ground, and cyanosis ensues. After 60
to 90 seconds, the extremities start to jerk, eventually in unison, for an additional 1 to 2
minutes (clonic phase). Bloody frothy sputum may be seen coming out of the patient’s
mouth. The termination of the clonic phase represents the onset of the postictal
period. The patient appears to be in a deep sleep and then wakes up gradually over
minutes to hours, often complaining of a migrainous headache and possibly pain if
an injury occurred.

Seizure Triggers

Some patients have seizures in the setting of strong emotions or stress, intense exer-
cise, flashing lights, or loud music. These triggers are often experienced immediately
before the seizure. Other physiologic states, including fever, the premenstrual period,
and sleep deprivation, may lower the seizure threshold in individual patients and are
important to identify so that patients can avoid exposure.

Diagnostic Studies

Testing is appropriate, especially for patients presenting with their first seizure, to ex-
clude significant metabolic dysfunction, infection of the central nervous system, and
a cerebral lesion. Laboratory studies include assays for glucose, calcium, and magne-
sium, hematology studies, renal function tests, and toxicology screens. Patients pre-
senting with a fever or stiff neck should also undergo a lumbar puncture once a mass
lesion has been excluded by CT or MRI.
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Electroencephalograms (EEGs) are helpful to support the diagnosis of epilepsy and
provide evidence in support of classifying a patient’s seizure type as generalized or
partial; however, EEGs are not sensitive, and more than half of patients with epilepsy
have normal initial findings. If the first EEG is normal, it should be repeated with the
patient sleep deprived, although the test may still be normal in patients with definite
epilepsy. A normal EEG cannot exclude epilepsy assuming the patient is not having
a seizure while the EEG is being recorded.

Brain Imaging Studies

A brain imaging study should be performed in nearly all cases of new onset seizures
and especially in patients who present with partial seizures.? Brain MRI is more sen-
sitive than CT for most lesions that cause partial seizures. In an emergency, a CT
scan is useful to rule out a mass lesion, cerebral hemorrhage, or stroke. As is true
for EEGs, nearly half of patients with epilepsy have normal or nonspecifically abnormal
studies. MRI scans should be repeated over time if there is progressive worsening of
the patient’'s neurologic examination, cognitive function, or seizure frequency or
severity.

GOALS OF THERAPY AND WHICH ANTIEPILEPTIC DRUGS SHOULD BE PRESCRIBED

The goal of treatment is to completely suppress seizures without causing intolerable
side effects.'®' Initial treatment with an AED achieves these goals in as many as
70% of patients. The prognosis for seizure control in the other 30% is less favorable.
These patients may require numerous trials of AEDs, either as monotherapy or com-
bination therapy.'"

Nearly 20 drugs are available in the United States for the treatment of epilepsy.
Pharmacologic characteristics differ significantly from one AED to another (Table 1).
For example, some AEDs are nearly completely protein bound in the serum (eg, phe-
nytoin and valproate), whereas others are not protein bound at all (gabapentin and lev-
etiracetam). The plasma half-life of AEDs ranges from 12 hours to 4 days, and a steady
state is reached after 3 days to 3 weeks depending on the specific AED. Most AEDs
are metabolized by the liver and excreted by the kidney; therefore, compromised he-
patic function decreases the metabolism of certain AEDs, and impaired renal function
reduces the rate of drug clearance of renally excreted AEDs.

The primary side effects associated with AED therapy (Table 2) are referable to the
central nervous system and include headache, dizziness, drowsiness, ataxia, double
vision, slurred speech, and confusion. The severity of these side effects usually paral-
lels the titration rate, the total daily dose, and the number of concomitantly prescribed
AEDs (polytherapy). Mild side effects tend to diminish or resolve over time or with dos-
age adjustment, but more pronounced symptoms may persist and interfere with the
patient’s cognitive or behavioral functioning. Other common side effects include
rash, nausea, vomiting, and weight gain or loss. Idiosyncratic reactions such as symp-
tomatic hyponatremia, pancreatitis, agranulocytosis, hepatic dysfunction or failure,
serum sickness, and Stevens-Johnson syndrome are rare but may be serious and
even fatal. Screening laboratory studies, including blood counts, and liver and renal
function tests should generally be obtained before initiation of treatment to provide
a baseline and repeated if clinically indicated.'?

Selection of AEDs should be based on their Food and Drug Administration {FDA) in-
dication, the patient’s seizure type, the pharmacokinetic profile of the drug, the poten-
tial for adverse effects and drug-drug interactions, and cost. With the exception of
medical emergencies, therapy should be initiated with a low dose and increased
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Time to Steady- Therapeutic
Plasma Protein State Serum Serum Level

Drug Binding (%) ty, (h)? Level (Days) (ng/mL)
Carbamazepine 70-80 11-17 3-10 4-12
Ethosuximide 0 40-50 6-12 40-100
Gabapentin 0 5-7 1-2 Not established
Lamotrigine 50-55 10-15 5-15 Not established
Levetiracetam <10 7-8 2-3 Not established
Oxcarbazepine 40 8-10 34 Not established
Phenytoin 90 15-30 5-15 10-20
Pregabalin 0 6 2-3 Not established
Topiramate 9-17 20-24 5 Not established
Valproate 60-95 6-18 2-4 50-150

2 tin = half-life.

slowly until seizures are completely controlled or until bothersome side effects occur
that persist. Table 3 lists the AEDs suggested by a recent survey of epilepsy special-
ists as first-line therapy. This list differs in some respects from FDA indications; there-
fore, a comparison with the FDA indications found in package inserts is warranted.'3 If
the initial AED fails to control seizures or produces intolerable side effects before an
adequate serum concentration is reached, another AED should be tried. The dosage
of the first AED should be tapered as the dosage of the substitute AED is titrated up-
ward to a therapeutic level.

Dosing schedules can be found in package inserts and usually are a function of the
half-life of the AED.™ Drugs with long half-lives, such as phenobarbital or extended-
release preparations, can be taken once or twice daily, whereas those with relatively
short half-lives, such as immediate release carbamazepine, may need to be taken
three to four times a day.

KEYS TO MAINTAINING PATIENT COMPLIANCE

Patient compliance with the dosing schedule is crucial to maintaining seizure control
without side effects. Noncompliance may result in an increase in seizure frequency or
severity, side effects, or higher or lower than usual AED serum concentrations. Non-
compliance usually is an indication of a communication barrier in which the impor-
tance of regularly taking the medication is not understood by the patient, but other
causes include memory lapses, complicated AED regimens, denial of iliness, and fixed
incomes. Patient education, the use of pill boxes, and engaging members of the pa-
tient’s support system may be helpful.

THE ROLE OF THE PRIMARY CARE PROVIDER

In many instances, PCPs make the diagnosis of epilepsy, initiate therapy, and sched-
ule regular follow-up visits to assess seizure frequency, side effects, and compliance.
PCPs may also refer patients to a neurologist for further diagnostic and therapeutic
suggestions, particularly if the diagnosis is in question, if the seizures do not respond
to initial therapy, or to assess the feasibility of discontinuing AEDs. For patients whose
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Seizure Type First-Line Therapy {In Alphabetical Order}

Primary generalized tonic-clonic seizures Valproate, lamotrigine, topiramate

Partial seizures —

Adult Carbamazepine, lamotrigine,
oxcarbazepine

Elderly Lamotrigineg, levetiracetam

Absence seizures Valproate, ethosuximide, lamotrigine

seizures do not respond to initial therapy, other AEDs are typically suggested by the
neurologist, either alone or in combination with the initial AED. Patients with seizures
that are resistant to multiple trials of AEDs may be candidates for nonpharmacologic
treatments, including diet-based approaches (ketogenic diet, low glycemic index diet,
modified Atkins diet), brain surgery, or vagus nerve stimulation. Patients with epilepsy
usually require chronic therapy and follow-up, which is often provided by the PCP.

The care that patients with epilepsy require often goes beyond AEDs because they
may have psychosocia!l problems, cognitive impairments, affective disorders (most
commonly depression or anxiety),® and educational or vocational needs. The PCP
should work in close cooperation with other medical and social services professionals,
as well as involve family members as necessary.

ADVICE FOR PATIENTS

First and foremost, the PCP should discuss the diagnosis and the proposed treatment
plan, and he or she should go over these details on subsequent visits until the patient
clearly understands and is an active partner in the treatment process, particularly with
regard to compliance with AED treatment and lifestyle modifications.

Patients should be advised to eat a healthy diet, to obtain regular and sufficient
sleep o avoid daytime drowsiness, to avoid illicit drugs and alcohol (other than an oc-
casional glass of beer or wine}, and to alert the PCP if there are any changes in their
concomitant medications, including over-the-counter drugs, herbs, and vitamin sup-
plements. Patients and those around them should learn how to respond to a seizure
and the circumstances that should prompt emergency attention (eg, repeated sei-
zures or injury). Patients whose seizures are caused by specific situations, such as
flashing lights or loud music, should plan ahead to minimize their exposure to these
forms of stimulation. Helpful Web sites for patients include www.epilepsyfounda
tion.org and www.epilepsy.com.

CONSIDERATIONS APPLYING TO WOMEN OF CHILDBEARING AGE AND THE ELDERLY
Women of Childbearing Age

Nearly 1 million women of childbearing potential in the United States have epilepsy.?'°
The issues uniquely faced by women pertain to fertility, contraception, and pregnancy.
Fertility may be reduced by the neuroendocrine effects of some AEDs or as a conse-
quence of epilepsy.'® Likewise, hepatic enzyme-inducing AEDs may lower the po-
tency of hormonal contraceptives, resulting in contraceptive failure.?

All AEDs are potentially teratogenic. Data to indicate which AED is associated with
the lowest likelinood of birth defects are not currently available. The overall risk of birth
defects in the offspring of epileptic women who take AEDs is 5% to 6%, or
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approximately twice the rate in the general population.'? The most frequently seen
birth defects are neural tube defects (especially in association with valproate and car-
bamazepine), cleft lip, cleft palate, heart defects, and microcephaly. Therapy with two
or more AEDs concomitantly significantly increases the risk of malformations. Precon-
ception treatment with 0.4 to 4 mg/day of folic acid may reduce the risk of fetal mal-
formations in women who become pregnant, although research to support this
recommendation is lacking. High resolution level Il fetal ultrasonography should be
performed at 16 to 18 weeks of gestation to detect neural tube defects, cardiac anom-
alies, and limb defects.? Amniocentesis and serum alpha-fetoprotein levels may also
be useful.?*?

Seizure frequency increases during pregnancy in approximately one of three pa-
tients because of hormonal and metabolic changes, sleep deprivation, stress, and
noncompliance (mainly because women may discontinue AEDs out of fear of birth de-
fects).? AED serum levels may decline steadily during pregnancy because of physio-
logic changes that affect AED pharmacokinetics, often requiring dosage increases.
Serum levels of these AEDs usually rise postpartum.

Elderly Patients

In older adults, the prevalence of epilepsy steadily increases with age. Within a few de-
cades, it is predicted that nearly half of patients with new onset epilepsy will be aged
more than 65 years. Contributing factors are Alzheimer’s disease, cerebrovascular
disease, brain tumor, head injuries, and alcohol or drug abuse.'” Seizures in the elderly
may be mistaken for dementia, cerebrovascular insufficiency, or cardiac problems.

The pharmacology of AEDs is different in elderly patients than in young adults be-
cause of age-related changes in absorption, distribution, water-to-fat ratio, and liver
and renal function.’™ In addition, protein binding is lower in elderly patients. The risk
of drug-drug interactions is higher in this age group because concomitant drugs are
often taken for comorbid medical conditions. The result of these factors is a higher
propensity for AED-related side effects. This possibility can be minimized by initiating
AED therapy with a lower dose and titrating more slowly than in young adults, aiming
for a lower target serum concentration than in younger patients."

SUMMARY

The goal of epilepsy treatment is to eliminate seizures without significant side effects.
The large majority of patients achieve these goals. The PCP has a central role in the
diagnosis and treatment of epilepsy and may work collaboratively with neurologists
and other health care professionals according to the needs of individual patients.
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