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Mechanisms of Action of Anticonvulsants 
· 
· [image: image1.png]


axonal conduction by blocking fast Na+ channels – phenytoin, carbamazepine – (also high dose barbiturates & valproic acid) 
· [image: image2.png]


presynaptic Ca2+ influx through type T channels in thalamic neurons – ethosuximide & valproic acid 
· [image: image3.png]


excitatory effects of glutamic acid – lamotrigine, topiramate (blocks AMPA receptors), felbamate (blocks NMDA receptors) 
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Seizure States & Drugs of Choice 

Table IV-2. Seizure States & Drugs of Choice 
Seizure Type

Drug(s) of Choice

Back-up Drugs

Partial - simple or complex

valproic acid, phenytoin, carbamazepine

phenobarbital in pregnancy, newer drugs also effective

General - tonic-clonic

valproic acid, phenytoin, carbamazepine

phenobarbital in pregnancy, newer drugs are also effective

General - absence

valproic acid, ethosuximide, clonazepam

lamotrigine

Mycoclonic

valproic acid

clonazepam, felbamate (adjunct)

Status epilepticus

lorazepam, diazepam, phenytoin / fosphenytoin

phenobarbital (longterm)
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Phenytoin 
· Blocks axonal Na+ channels in inactivated state (state -dependent blockade); also antiarrhythmic & back-up in Bipolar Affective Disorder (BAD). 
· Variable oral absorption & first-pass metabolism. 
· Competition for protein binding & [image: image4.png]


P450 [image: image5.png]


drug interactions. 
· Adverse effects: sedation, ataxia, diplopia, acne, gingival overgrowth, hirsutism, osteomalacia, hematotoxicity 
· Teratogenic – fetal hydantoin syndrome 
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Carbamazepine 
· Mechanism like phenytoin. DOC for trigeminal neuralgia & back-up in bipolar disorder. 
· Induces P450, including its own metabolism. 
· Adverse effects: sedation, ataxia, diplopia, osteomalacia, hematotoxicity (granulocytopenia, megaloblastic anemia, aplastic anemia), water retention ([image: image6.png]


 ADH), exfoliative dermatitis 
· Teratogenic – craniofacial abnormalities 
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Valproic Acid 
· Multiple actions including block of T-type Ca2+ channels, inhibition of GABA transaminase & block of Na+ channels. 
· Back-up in bipolar disorders & used in migraine. 
· Inhibits P450 – possible drug interactions. 
· Adverse effects: GI distress, hepatotoxicity due to formation of toxic metabolite, pancreatitis, alopecia, tremor, photosensitivity. 
· Teratogenic – spina bifida 
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Ethosuximide 
· Blocks T-type Ca2+ channels. Absence seizures are sole use. 
· GI distress, fatigue, lethargy. Rare EPS dysfunction & dermatitis 
Barbiturates & Benzodiazepines 
· Phenobarbital has anti-seizure activity at low doses & long half-life 
· Clonazepam is usually a back-up due to marked sedation. 
· Lorazepam & diazepam used IV in status epilepticus. 
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Newer Anticonvulsants 
· Include felbamate (hematotoxic, hepatotoxic), gabapentin (also useful in neuropathic pain & BAD), lamotrigine (severe skin reactions), tiagabine, topiramate & vigabatrin. 
· For more details see Table IV-3 in text. 
General Features of Anticonvulsant Drug Use 
· Additive CNS depression with other drugs including antihistamines, ethanol, sedative-hypnotics & opioids. 
· Avoid abrupt withdrawal which may precipitate seizures. 
· Decreased efficacy of oral contraceptives 




