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7. Answer B (Uptodate 11.1)

Carbamazepine – Carbamazepine has been used to treat partial and generalized seizures. It is also effective for the treatment of affective illnesses such as bipolar disorder, and chronic pain syndromes such as trigeminal neuralgia.

Carbamazepine is approximately 70 percent protein bound. It is metabolized in the liver by the cytochrome P-450 (CYP) system, an inducible enzyme. Carbamazepine is used for the initial therapy of primary generalized tonic-clonic seizures and for partial seizures, with or without secondary generalization. 

The major systemic side effects of carbamazepine are nausea, vomiting, diarrhea, hyponatremia, rash, pruritus, and fluid retention. Carbamazepine has been associated with the Stevens-Johnson syndrome and toxic epidermal necrolysis, particularly during the first eight weeks of therapy [6]. Neurotoxic side effects include drowsiness, dizziness, blurred or double vision, lethargy, and headache.

Phenytoin – Phenytoin was introduced nearly 60 years ago for use in epilepsy and is still widely prescribed for partial and generalized seizures. Similar to carbamazepine, it blocks voltage-dependent neuronal sodium channels. Other effects of phenytoin include diminishing synaptic transmission, limiting fluctuation of neuronal ionic gradients via sodium-potassium ATPase, and affecting second messenger systems by inhibiting calcium-calmodulin protein phosphorylation. The first step in the metabolism of phenytoin, which takes place in the liver, involves arene oxidase, which has nonlinear kinetics.

In addition to partial and generalized seizures, phenytoin is a second line agent for patients with mixed seizures (myoclonic and tonic-clonic). It is administered orally or intravenously; the latter, or the prodrug fosphenytoin, can be used in patients who are having active seizures. A number of drugs can influence the serum concentration of phenytoin. Renal failure impairs the protein-binding of phenytoin; the pharmacologically active free concentration may increase relative to the total concentration.

The major systemic side effects of phenytoin are gingival hypertrophy, body hair increase, rash, and lymphadenopathy. Similar to carbamazepine, phenytoin has been associated with the Stevens-Johnson syndrome and toxic epidermal necrolysis, particularly during the first eight weeks of therapy. Neurotoxic side effects include confusion, slurred speech, double vision, ataxia, and neuropathy (with long-term use).

Lamotrigine – The cellular mechanism of action of lamotrigine is not completely understood; in rodent brain preparations, lamotrigine blocks the repetitive firing of neurons by inactivating voltage-dependent sodium channel. However, there is some evidence that lamotrigine, unlike carbamazepine and phenytoin, may selectively influence neurons that synthesize glutamate and aspartate, since it diminishes the release of these excitatory neurotransmitters. These findings suggest that the anticonvulsant effect of lamotrigine may relate to actions on synaptic as well as membrane functions.

Lamotrigine is efficacious for the treatment of partial seizures. It may also be used in patients with mixed seizures.

Systemic side effects of lamotrigine include rash and nausea. A benign rash may develop in up to 10 percent of patients during the initial one to two months of therapy and necessitates discontinuation of the drug. The risk of developing a life-threatening rash such as Stevens-Johnson syndrome, toxic epidermal necrolysis, or angioedema is approximately 1 in 1000 adults; this risk is increased dramatically in children, leading to the recommendation that the drug not be used in patients under the age of 16 years. Neurotoxic side effects are predominantly dizziness and somnolence.

Valproate – Valproate is a broad-spectrum AED used alone and in combination for the treatment of partial seizures and several types of generalized seizures. It has multiple cellular mechanisms of action consistent with its clinical effectiveness in an assortment of seizure types. Valproate probably blocks high frequency, repetitive neuronal firing by blocking voltage-dependent sodium channels. It also may augment the action of GAD, causing enhanced GABA synthesis. High levels of valproate restrict GABA-T. Finally, valproate acts against T-type calcium currents, although this action is not as apparent as that observed with ethosuximide.

Valproate is tightly protein-bound. It is metabolized in the liver by means of several processes involving oxidation and conjugation. 

The side effects of valproate include weight gain, nausea, vomiting, hair loss, easy bruising, and tremor. There were 37 fatalities due to hepatic failure in the United States related to valproate use between 1978 and 1984; the calculated rate of fatality was 1 per 37,000 among those receiving monotherapy. Liver function tests should be periodically monitored in patients on valproate.
Vigabatrin – Vigabatrin is an irreversible inhibitor of GABA-transaminase that raises the concentration of GABA in the central nervous system. It is effective as an add-on agent in patients with refractory partial seizures. It is also useful as monotherapy, although probably less effective that carbamazepine for this purpose.

Vigabatrin is generally well tolerated. The most frequent adverse events include drowsiness, fatigue, headache, and dizziness. Depression and weight gain also have been reported. Some patients with long-term exposure to this drug have developed severe irreversible concentric visual field loss. These findings suggest that vigabatrin should be reserved for patients with partial epilepsy that is refractory to other drugs. Visual field testing should be performed before starting therapy and repeated every six months
