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Levetiracetam (Keppra R): A Review
Janice Jeong, Pharm.D.

Less than ten years ago, patients and health-care providers were limited to choosing
between six major antiepileptic drugs: phenobarbital, phenytoin, carbamazepine, valp-
roic acid, primidone, and ethosuximide. Beginning in 1993, after a 15-year hiatus, a new
generation of antiepileptic drugs began to win FDA approval.1 Since then, eight new
agents have reached the U.S. market: felbamate (FelbatolR), gabapentin (NeurontinR),
lamotrigine (LamictalR), levetiracetam (KeppraR), oxcarbazepine (TrileptalR), tiagabine
(GabitrilR), topiramate (TopamaxR), and zonisamide (ZonegranR). Compared to the older

generation agents (see
Table I) the newer an-
tiepileptic drugs are
generally expected to
have a more favorable
safety profile and ex-
hibit fewer drug inter-
actions.  One notable
exception is felbamate,
which earned a black
box warning for aplas-
tic anemia and hepatic
failure.2  As limited cu-
mulative experience
often precludes an ac-
curate estimation of the
true incidence of ad-
verse effects of newly

marketed drugs, much remains to be learned about the comparative safety of these newer
antiepileptic agents. Levetiracetam (KeppraR), one of the newest antiepileptic drugs,
received FDA-approval in November 1999 and was added to the UWMC/HMC Drug
Formulary in October 2000. This article will summarize the levetiracetam clinical
experience to date, and briefly identify the key properties of the drug expected to translate
into a comparatively low propensity to cause drug interactions.

Overview: Levetiracetam is FDA-approved as adjunctive therapy for partial-onset
seizures in adults. Clinical studies assessing the safety and efficacy of levetiracetam in
children are ongoing. Levetiracetam is available in 250, 500, and 750mg tablets. The
recommended adult oral starting dose is 500mg twice daily. If higher doses are necessary
to control seizure activity, the dose may be increased in 1g/day increments every two
weeks, up to a maximum of 3g/day. Doses should be adjusted on the basis of renal
function (see Table II) but do not have to be adjusted when hepatic dysfunction is
present.3 Experience with doses greater than 3g/day is limited. An unintentional

Table I: Adverse Events and Drug Interactions
Associated with Older Antiepileptic Drugs
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Levetiracetam (Keppra R): A Review  (continued)

(Text continued on page 34)

overdose of 6g/day (36g total over 6 days) is the highest known dose of levetiracetam.4

In this case, somnolence
was the only adverse effect
noted. To date, leve-
tiracetam has been used by
approximately 120,000
patients in the U.S.5 Sig-
nificant randomized con-
trolled published clinical
trials are summarized in
Table III.

Drug Interactions: Drug in-
teraction considerations are
important for patients with
epilepsy for two reasons. First, most patients will require lifelong therapy with one or
more antiepileptic drugs. Second,  many will require episodic or chronic drug treatment
for comorbid conditions. Without careful patient management, the initiation or discon-
tinuation of drugs prescribed in combination with antiepileptic agents can lead to drug
interactions that in turn may result in either excessive toxicity or breakthrough seizures.1

Given that there are three main mechanisms known to be associated with most clinically
important antiepileptic drug interactions (alteration of cytochrome P450 (CYP450)
hepatic metabolism, protein-binding displacement, and physicochemical interference
with absorption),6 the pharmacodynamic properties of levetiracetam suggest that
minimal clinically important drug interactions are to be expected with this agent.
Levetiracetam is neither metabolized by CYP450 liver enzymes, nor is it highly protein
bound (protein binding <10%). Thus, different from most other antiepileptic drugs,
levetiracetam is unlikely to interact with drugs metabolized by CYP450 enzymes, and
it is unlikely to competitively displace highly protein-bound drugs such as warfarin.7 In
clinical studies, levetiracetam did not appear to interact with carbamazepine, digoxin,
gabapentin, lamotrigine, oral contraceptives, phenobarbital, primidone, valproic acid,
or warfarin.7,8 One author noted a 27-52% increase in serum phenytoin levels in four of
six patients studied; however, three larger studies failed to detect a significant interaction
between levetiracetam and phenytoin.9,10 Nevertheless, because of the contradictory
findings, practitioners are advised to check serum phenytoin levels within one week of
initiating therapy with either drug, and at any time that signs suggestive of drug toxicity
appear.3

Adverse Effects: Analysis of pooled data generated prior to FDA approval revealed that
when combined with other antiepileptic agents, the most commonly recorded adverse
effects with levetiracetam were somnolence (15%), asthenia (15%), behavioral symp-
toms such as agitation, anger, hostility, anxiety, apathy, irritability, and depression
(13.3%), and dizziness (9%).4,5 Less common CNS side effects were psychosis (0.7%)
and suicidal ideations (0.5%).8 Overall, 15% of patients experienced side effects serious
enough to require dosage reduction or discontinuation of levetiracetam add-on therapy.4

While more prevalent during the first four weeks of therapy, if debilitating to the patient,
adverse CNS effects may require backing down on the daily dose or slowing upward
dosage titration.3

Hematologic side effects of levetiracetam are also noteworthy. Compared to  controls,
small but statistically significant decreases in RBCs (0.03 x 106/mm2), hemoglobin
(0.09g/dL), and hematocrit (0.38%), as well as decreases in neutrophils and WBCs, were

Table II: Levetiracetam Dosing in Patients with
Impaired Renal Function
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Levetiracetam is unlikely
to interact with drugs
metabolized by CYP450
enzymes, and it is
unlikely to competitively
displace highly protein-
bound drugs such as
warfarin.

Key Characteristics of
Levetiracetam That

Make It an Attractive
Option for Treating

Partial-Onset Seizures

• Wide therapeutic window
• Good bioavailability
• Linear pharmacokinetics
• Minimal drug interactions
• Rapid time to steady-state

CNS side effects are the
most commonly reported
adverse effects of
levetiracetam. Leukope-
nia, neutropenia, pancy-
topenia, and thrombocy-
topenia have also been
reported clinically.
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Table III: Summary of Randomized, Double-Blind, Placebo-Controlled, Multi-Centered Levetiracetam Trials

(Continued on page 34)
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observed in pre-marketing clinical trials.8 More recently, uncontrolled clinical reports of
leukopenia, neutropenia, pancytopenia, and thrombocytopenia have surfaced.5 In light of
these cases, practitioners are advised to be alert for signs of hematologic abnormalities and
to periodically monitor blood cell counts in patients receiving levetiracetam.

Conclusion: Currently, carbamazepine and phenytoin are considered first-line agents for
partial seizures with or without secondary generalization, and valproic acid is considered
second-line.10 Newer agents including levetiracetam, gabapentin, lamotrigine, tiagabine,
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and topiramate are all FDA-
approved as adjunctive
therapy.10 As no head-to-head
clinical trials of levetiracetam
against other antiepileptics
have been performed, it is not
currently possible to rank or-
der the comparative safety and
efficacy of these agents. Com-
pared to the other newer
antiepileptics, levetiracetam
appears to be a relatively safe
option because of its low risk
of drug interactions. The com-
parative costs of the newer
UWMC/HMC Formulary an-
tiepileptic agents are shown
in Table IV.

The newer antiepileptics
are more expensive than
older antiepileptic drugs.

Table IV: UWMC/HMC Patient Cost for Levetiracetam
vs. Alternative New Antiepileptic Drugs for Adjunctive

Therapy of Partial-Onset Seizures

References available upon request.

Practitioners are advised
to be alert for signs of
hematologic abnormali-
ties and to periodically
monitor blood cell counts
in patients receiving
levetiracetam.
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