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it especially useful in the elderly and patients on other medications.
However, a significant number of patients taking levetiracetam
complain of irritability, anxiety, and other psychiatric symptoms.
Topiramate can be used for both focal and generalized seizures.
Similar to some of the other antiepileptic drugs, topiramate can
cause significant psychomotor slowing and other cognitive problems. Additionally, it should not be used in patients at risk for the
development of glaucoma or renal stones.
Valproic acid is an effective alternative for some patients with focal
seizures, especially when the seizures generalize. Gastrointestinal
side effects are fewer when using the delayed-release formulation (Depakote). Laboratory testing is required to monitor toxicity
because valproic acid can rarely cause reversible bone marrow
suppression and hepatotoxicity. This drug should generally be
avoided in patients with preexisting bone marrow or liver disease.
Irreversible, fatal hepatic failure appearing as an idiosyncratic rather
than dose-related side effect is a relatively rare complication; its risk
is highest in children <2 years old, especially those taking other antiepileptic drugs or with inborn errors of metabolism.
Zonisamide, tiagabine, gabapentin, lacosamide, and ezogabine
are additional drugs currently used for the treatment of focal seizures
with or without evolution into generalized seizures. Phenobarbital
and other barbiturate compounds were commonly used in the
past as first-line therapy for many forms of epilepsy. However, the
barbiturates frequently cause sedation in adults, hyperactivity in
children, and other more subtle cognitive changes; thus, their use
should be limited to situations in which no other suitable treatment
alternatives exist.
Antiepileptic Drug Selection for Generalized Seizures Lamotrigine and
valproic acid are currently considered the best initial choice for the
treatment of primary generalized, tonic-clonic seizures. Topiramate,
zonisamide, phenytoin, carbamazepine, and oxcarbazepine are suitable alternatives. Valproic acid is also particularly effective in absence,
myoclonic, and atonic seizures. It is therefore the drug of choice in
patients with generalized epilepsy syndromes having mixed seizure
types. Importantly, carbamazepine, oxcarbazepine, and phenytoin
can worsen certain types of generalized seizures, including absence,
myoclonic, tonic, and atonic seizures. Ethosuximide is a particularly
effective drug for the treatment of uncomplicated absence seizures,
but it is not useful for tonic-clonic or focal seizures. Periodic monitoring of blood cell counts is required since ethosuximide rarely causes
bone marrow suppression. Lamotrigine appears to be particularly
effective in epilepsy syndromes with mixed, generalized seizure
types such as JME and Lennox-Gastaut syndrome. Topiramate,
zonisamide, and felbamate may have similar broad efficacy.
Initiation and Monitoring of Therapy
Because the response to any antiepileptic drug is unpredictable,
patients should be carefully educated about the approach to therapy. The goal is to prevent seizures and minimize the side effects of
treatment; determination of the optimal dose is often a matter of
trial and error. This process may take months or longer if the baseline seizure frequency is low. Most antiepileptic drugs need to be
introduced relatively slowly to minimize side effects. Patients should
expect that minor side effects such as mild sedation, slight changes
in cognition, or imbalance will typically resolve within a few days.
Starting doses are usually the lowest value listed under the dosage
column in Table 445-9. Subsequent increases should be made only
after achieving a steady state with the previous dose (i.e., after an
interval of five or more half-lives).
Monitoring of serum antiepileptic drug levels can be very useful for establishing the initial dosing schedule. However, the published therapeutic ranges of serum drug concentrations are only
an approximate guide for determining the proper dose for a given
patient. The key determinants are the clinical measures of seizure
frequency and presence of side effects, not the laboratory values.
Conventional assays of serum drug levels measure the total drug (i.e.,
both free and protein bound). However, it is the concentration of
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free drug that reflects extracellular levels in the brain and correlates
best with efficacy. Thus, patients with decreased levels of serum proteins (e.g., decreased serum albumin due to impaired liver or renal
function) may have an increased ratio of free to bound drug, yet
the concentration of free drug may be adequate for seizure control.
These patients may have a “subtherapeutic” drug level, but the dose
should be changed only if seizures remain uncontrolled, not just to
achieve a “therapeutic” level. It is also useful to monitor free drug
levels in such patients. In practice, other than during the initiation
or modification of therapy, monitoring of antiepileptic drug levels is
most useful for documenting adherence.
If seizures continue despite gradual increases to the maximum
tolerated dose and documented compliance, then it becomes necessary to switch to another antiepileptic drug. This is usually done
by maintaining the patient on the first drug while a second drug is
added. The dose of the second drug should be adjusted to decrease
seizure frequency without causing toxicity. Once this is achieved,
the first drug can be gradually withdrawn (usually over weeks
unless there is significant toxicity). The dose of the second drug is
then further optimized based on seizure response and side effects.
Monotherapy should be the goal whenever possible.
When to Discontinue Therapy
Overall, about 70% of children and 60% of adults who have their
seizures completely controlled with antiepileptic drugs can eventually discontinue therapy. The following patient profile yields the
greatest chance of remaining seizure free after drug withdrawal: (1)
complete medical control of seizures for 1–5 years; (2) single seizure
type, either focal or generalized; (3) normal neurologic examination,
including intelligence; and (4) normal EEG. The appropriate seizurefree interval is unknown and undoubtedly varies for different forms
of epilepsy. However, it seems reasonable to attempt withdrawal of
therapy after 2 years in a patient who meets all of the above criteria,
is motivated to discontinue the medication, and clearly understands
the potential risks and benefits. In most cases, it is preferable to
reduce the dose of the drug gradually over 2–3 months. Most recurrences occur in the first 3 months after discontinuing therapy, and
patients should be advised to avoid potentially dangerous situations such as driving or swimming during this period.
Treatment of Refractory Epilepsy
Approximately one-third of patients with epilepsy do not respond
to treatment with a single antiepileptic drug, and it becomes necessary to try a combination of drugs to control seizures. Patients who
have focal epilepsy related to an underlying structural lesion or
those with multiple seizure types and developmental delay are particularly likely to require multiple drugs. There are currently no clear
guidelines for rational polypharmacy, although in theory a combination of drugs with different mechanisms of action may be most
useful. In most cases, the initial combination therapy combines firstline drugs (i.e., carbamazepine, oxcarbazepine, lamotrigine, valproic
acid, levetiracetam, and phenytoin). If these drugs are unsuccessful,
then the addition of other drugs such as topiramate, zonisamide,
lacosamide, or tiagabine is indicated. Patients with myoclonic
seizures resistant to valproic acid may benefit from the addition
of clonazepam or clobazam, and those with absence seizures may
respond to a combination of valproic acid and ethosuximide. The
same principles concerning the monitoring of therapeutic response,
toxicity, and serum levels for monotherapy apply to polypharmacy,
and potential drug interactions need to be recognized. If there is
no improvement, a third drug can be added while the first two are
maintained. If there is a response, the less effective or less well tolerated of the first two drugs should be gradually withdrawn.
SURGICAL TREATMENT OF REFRACTORY EPILEPSY
Approximately 20–30% of patients with epilepsy continue to have
seizures despite efforts to find an effective combination of antiepileptic drugs. For some, surgery can be extremely effective in
substantially reducing seizure frequency and even providing complete seizure control. Understanding the potential value of surgery
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