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Introduction

Lacosamide (brand name Vimpat) is an antiseizure drug indicated for adjunctive therapy for partial-onset
seizures in pediatric and adult patients with epilepsy. Lacosamide is thought to work by selectively enhancing
slow inactivation of voltage-dependent sodium channels. This stabilizes the neuronal membrane and suppresses
the repetitive neuronal firing associated with seizures.

Several cytochrome P450 (CYP) enzymes are involved in metabolizing active lacosamide to an inactive
metabolite, including CYP2C19. Individuals who have no CYP2C19 enzyme activity are known as “CYP2C19
poor metabolizers”.

The FDA-approved drug label for lacosamide cites a small study that found plasma levels of lacosamide were
similar in CYP2C19 poor metabolizers (n=4) and normal (extensive) metabolizers (n=8) (Table 1). Therefore,
the recommended standard doses of lacosamide may be used for CYP2C19 poor metabolizers (1).

Table 1. FDA (2016) Drug Label for Lacosamide. Recommendations for CYP2C19 Phenotype. Pharmacokinetics.
Phenotype Recommendations

CYP2C19 Poor metabolizer There are no clinically relevant differences in the pharmacokinetics of lacosamide between CYP2C19
poor metabolizers and extensive metabolizers.

This table is adapted from (1).

Drug: Lacosamide

Lacosamide is an antiseizure drug that is used in the treatment of partial-onset (focal) seizures. It may be used as
monotherapy, or as an adjunctive therapy. When lacosamide is taken orally, it can be used in pediatric patients
(from age 4), or if given intravenously, it is indicated for adult patients (from age 17) (1).

Over 50 million people worldwide suffer from epilepsy, which is characterized by spontaneous recurrent
epileptic seizures classified as generalized or focal. Generalized seizures appear to originate in all regions of the
cortex simultaneously and include absence seizures (sudden impaired consciousness and staring) and general
tonic-clonic seizures (loss of consciousness, stiffening of limbs in the tonic phase, and twitching or jerking
muscles in the clonic phase). In contrast, symptoms of focal seizures depend upon where the focus of the seizure
originates in the brain (e.g., jerking of a limb indicates a focus in the contralateral motor cortex).
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Most currently available antiseizure medications target sodium channels (e.g., carbamazepine, phenytoin),
calcium channels (e.g., ethosuximide), or the gamma-aminobutyric acid (GABA) system (e.g., clobazam).
However, up to one-third of patients may not achieve seizure control, or they may not be able to tolerate the side
effects. This has led to the development of newer antiseizure drugs with unconventional targets.

Lacosamide is a third-generation antiseizure drug that was designed to have a novel mechanism of action — it
selectively enhances the slow inactivation of voltage-gated sodium channels. This leads to a stabilization of
neuronal membranes and an inhibition of repetitive neuronal firing. This mode of action is fundamentally
different to traditional sodium channel blocking drugs, which affect the fast inactivation of voltage-gated sodium
channels (2, 3).

In adult patients (aged 17 and older), the recommended initial dose for lacosamide monotherapy is 100 mg
twice daily (50 mg twice daily for adjunctive therapy), which may be increased to a maximum dose of 200 mg
twice daily, for both monotherapy and adjunctive therapy. At these doses, randomized controlled trials have
reported that lacosamide reduces the frequency of focal seizures significantly more than placebo, while also
being well tolerated (4-7). The most common adverse drug effects of lacosamide are diplopia (double vision),
headache, dizziness, and nausea (2, 3, 8, 9).

Lacosamide is metabolized to a major inactive O-desmethyl metabolite by several cytochrome P (CYP) enzymes,
including CYP3A4, CYP2C9, and CYP2C109. The role of CYP2C19 in lacosamide metabolism has been the most
thoroughly studied. According to the FDA drug label for lacosamide, individuals who harbor 2 nonfunctional
CYP2C19 variant alleles (“CYP2C19 poor metabolizers”) have lower concentrations of the inactive O-desmethyl
metabolite in their plasma, compared to normal (extensive) metabolizers with 2 functional CYP2C19 alleles.

However, the plasma concentration of active lacosamide was similar in both poor metabolizers and normal
(extensive) metabolizers. Therefore, the label states that there are no clinically relevant differences in the
pharmacokinetics of lacosamide between CYP2C19 poor and normal metabolizers (1).

The Cytochrome P450 Superfamily

The cytochrome P450 superfamily (CYP450) is a large and diverse group of enzymes that form the major system
for metabolizing lipids, hormones, toxins, and drugs. The CYP450 genes are highly polymorphic and can result
in no, decreased, normal, or increased enzyme activity.

Enzymes CYP2C19, CYP2C9, and CYP3A4 are involved in the metabolism of lacosamide to a major inactive O-
desmethyl metabolite. The role of CYP2C19 in lacosamide metabolism has been the most thoroughly studied
(10). According to the FDA drug label for lacosamide, individuals who harbor 2 nonfunctional CYP2C19 variant
alleles ("CYP2C19 poor metabolizers") have lower concentrations of the inactive O-desmethyl metabolite in

their plasma and excreted in the urine compared with normal (extensive) metabolizers with 2 functional
CYP2C19 alleles.

Genetic Testing

The National Institutes of Health (NIH) Genetic Testing Registry (GTR) displays genetic tests that are currently
available for the CYP2C19 gene.

Given that currently there are no clinically significant differences in lacosamide pharmacokinetics between
CYP2C19 poor and normal metabolizers, there is no evidence supporting clinical CYP2C19 pharmacogenetic
testing prior to initiating lacosamide, and testing has not been addressed by currently available professional
society practice guidelines.
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Therapeutic Recommendations based on Genotype

This section contains excerpted! information on gene-based dosing recommendations. Neither this section
nor other parts of this review contain the complete recommendations from the sources.

2016 Statement from the US Food and Drug Administration (FDA):
CYP2C19 Polymorphism

There are no clinically relevant differences in the pharmacokinetics of lacosamide between CYP2C19 poor
metabolizers and extensive metabolizers. Results from a trial in poor metabolizers (PM) (N=4) and extensive
metabolizers (EM) (N=38) of cytochrome P450 (CYP) 2C19 showed that lacosamide plasma concentrations were
similar in PMs and EMs, but plasma concentrations and the amount excreted into urine of the O-desmethyl
metabolite were about 70% reduced in PMs compared to EMs.

Please review the complete therapeutic reccommendations that are located here: (1).
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