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11 Anticonvulsant Drugs
11.1 Epilepsy and Seizures

The term epilepsy is a collective designation for a group of chronic central nervous system 
(CNS) disorders characterized by recurrent abnormal discharges of CNS neurons. The abnormal 
discharge may be limited to a focal area or encompass diffuse areas of the brain. Although the 
abnormal discharge itself may have no clinical manifestations, such discharge often leads to a 
seizure. The epileptic seizure takes many forms, ranging from brief cessations of responsiveness 
without loss of consciousness to convulsions with accompanying loss of consciousness. Table 
11.1 describes the different seizure types.

Table 11.1 ▶ Types of Seizures

Seizure Type Features

Partial seizures 
(focal, local)

Simple Motor, somatosensory, autonomic, or psychiatric 
symptoms, with loss of consciousness

Complex Impaired consciousness at the outset
Simple partial seizure followed by impaired 

consciousness

Generalized seizures 
(convulsive or nonconvulsive)

Absence
   Typical

   Atypical

Sudden brief lapses of consciousness with loss of 
posture

Typical form + brief motor activity or loss of muscle 
tone

Myoclonic Isolated jerking movements

Clonic Repetitive jerking movements without muscle rigidity

Tonic Muscle rigidity without jerking movements

Tonic-clonic Muscle rigidity followed by rhythmic jerking 
movements

Atonic Loss of muscle tone

* Partial seizures can evolve to generalized tonic-clonic.

Misdiagnosis or improper drug selection generally makes epilepsy worse, so it is critical 
that the correct seizure disorder is identified and that it is treated with the most efficacious 
drug. If the drug of choice fails to control the seizures, then a follow-up agent is used.

11.2 Antiepileptic Agents

Phenytoin
Mechanism of action. Phenytoin limits the repetitive firing of action potentials in brain 
neurons by slowing the rate of recovery of voltage-activated Na+ channels from inactivation 
(Fig. 11.1).

Pharmacokinetics
— Slow, unpredictable absorption
— Ninety percent bound to plasma proteins
— Metabolized in liver to inactive metabolites

Uses
— Effective in all types of epilepsy except absence and atonic seizures
— Trigeminal neuralgia

Status epilepticus

Status epilepticus is the term used to de-
scribe prolonged seizures (usually lasting 
30 minutes or more) or multiple seizures 
that occur without recovery of conscious-
ness. Status epilepticus constitutes a medi-
cal emergency, as the risk of death or brain 
damage increases the longer the seizures 
continue. Treatment involves maintaining 
the patient’s airway and giving oxygen, a 
bolus of glucose (as the brain is a huge con-
sumer of glucose), and intravenous (IV) or 
rectal diazepam to terminate the seizure. IV 
diazepam is given in the form of an emul-
sion to prevent thrombophlebitis (inflam-
mation of a vein due to a blood clot).
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Side effects. Phenytoin is relatively safe, but the following may occur:

—  Gingival hyperplasia is the most common side effect in children (20% of patients). Infections 
are minimized by good oral hygiene.

— CNS: nystagmus, ataxia, vertigo, and diplopia
—  Hyperglycemia, osteomalacia, lymphadenopathy, rashes (Stevens-Johnson syndrome [ery-

thema multiforme bullosum]), and hematological reactions (leukopenia, megaloblastic ane-
mia, thrombocytopenia, agranulocytosis, and aplastic anemia). These are allergic reactions 
that require cessation of therapy.

— Hirsutism
— Fetal abnormalities
— Cardiovascular collapse can occur after IV phenytoin.

Drug interactions
—  Metabolism of phenytoin can be increased or decreased by agents that can induce or inhibit 

cytochrome P-450 enzymes.
—  Phenytoin induces hepatic microsomal enzymes; it thus reduces the plasma concentration 

of drugs that are metabolized by these enzymes, including warfarin, oral contraceptives, 
carbamazepine, and some antibiotics.

— Drugs that bind to plasma proteins will displace phenytoin, which could result in toxicity.

Carbamazepine
Mechanism of action. Carbamazepine limits the repetitive firing of action potentials by 
slowing the rate of recovery of voltage-activated Na+ channels from inactivation (Fig. 11.1).

Fig. 11.1  ▶ Neuronal sites of action of antiepileptics.
Antiepileptic drugs act at many neuronal sites to inhibit excitation of the neuron. Gamma-aminobutyric 
acid (GABA) mimetics enhance the inhibitory effects of GABA at the GABAA receptor/chloride channel. 
Other antiepileptics block voltage-dependent Na+ channels, which can inhibit the release of the excitatory 
neurotransmitter glutamate, or they can act on the neurons themselves to inhibit action potentials. Other 
drugs block the N-methyl-d-aspartate (NMDA) glutamate receptor or T-type calcium channels.
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