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Forth stage: 1
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Drugs used in Epilepsy  

E. Felbamate 

- has a broad spectrum of anticonvulsant action.  

- The drug has multiple proposed mechanisms including  

 blocking voltage-dependent sodium channels, 

 competing with the Glycine -coagonist binding site on the N-methyl-D-aspartate (NMDA) 

glutamate receptor, 

 blocking calcium channels, and  

 potentiation of GABA actions.  

-It is an inhibitor of drugs metabolized by CYP2C19 and b-oxidation.  

- It induces drugs metabolized by CYP3A4.  

- It is reserved for use in refractory epilepsies (particularly Lennox-Gastaut syndrome) only, due to the 

risk of aplastic anemia (about 1:4000) and hepatic failure. 

- Possible adverse effects: Insomnia, dizziness, headache, ataxia, weight gain, and irritability. Aplastic 

anemia and hepatic failure.  

 

F. Gabapentin 

- is an analog of GABA. However, it does not act at GABA receptors nor enhance GABA actions, nor is 

it converted to GABA.  

- Its precise mechanism of action is not known.  

- It is approved as adjunct therapy for partial seizures and for treatment of post-herpetic neuralgia.   

- Gabapentin exhibits nonlinear pharmacokinetics (0 order) due to its uptake by a saturable transport 

system from the gut.  

-Gabapentin does not bind to plasma proteins and is excreted unchanged through the kidneys. Reduced 

dosing is required in renal disease.  

- Gabapentin has been shown to be well tolerated by the elderly population with partial seizures due to 

the relatively mild adverse effects and a good choice due to limited or no reported pharmacokinetic drug 

interactions. 

- Possible adverse effects: Mild drowsiness, dizziness, ataxia, weight gain, and diarrhea. 

 

G. Lamotrigine 

- Possible mechanism of action blocks sodium channels as well as high voltage dependent calcium 

channels.  

- Lamotrigine is effective in  

 a wide variety of seizure disorders, including partial seizures, generalized seizures, typical 

absence seizures, and the Lennox-Gastaut syndrome.  

 It is approved for use in bipolar disorder as well.  

- Lamotrigine is metabolized primarily to the N-2 glucuronide through the UGT pathway. The half-life 

of lamotrigine (24-35 hours) is decreased by enzyme-inducing drugs (for example, carbamazepine and 

phenytoin) and increased by greater than 50 percent with addition of valproate. Lamotrigine dosages 

should be reduced when adding valproate to therapy unless the valproate is being added in a small dose 

to provide a boost to the lamotrigine serum concentration. Rapid titration to high serum concentrations 

of lamotrigine have been reported to cause a rash, which in some patients may progress to a serious, life-

threatening reaction. Lamotrigine has also been shown to be well tolerated by the elderly population 

with partial seizures due to the relatively minor adverse effects when titrated slowly. 

-Possible adverse effects: Nausea, drowsiness, dizziness, headache, and diplopia. Rash (Stevens-

Johnson syndrome—potentially life threatening). 

 

H. Levetiracetam 
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- Levetiracetam is approved for adjunct therapy of partial onset seizures, myoclonic seizures, and 

primary generalized tonic-clonic seizures in adults and children.  

- The drug is well absorbed orally, and excretion is urinary, with most of the drug (66 %) being 

unchanged.  

- The drug does not interact with CYP or UGT metabolism systems.  

- Side effects most often reported include dizziness, sleep disturbances, headache, and weakness. 

 

 

 

 

 

 

I. Oxcarbazepine 

- Oxcarbazepine is a prodrug that is rapidly reduced to the 10-monohydroxy (MHD) metabolite which is 

responsible for its anticonvulsant activity.  

- The mechanism of action  

 MHD blocks sodium channels preventing the spread of the abnormal discharge.  

 Modulation of calcium channels is also a hypothesis.  

- It is approved for use in adults and children with partial onset seizures.  

- Oxcarbazepine is a less potent inducer of CYP3A4 and UGT than Carbamazepine.  

-Possible adverse effects: Nausea, rash, hyponatremia, headache, sedation, dizziness, vertigo, ataxia, 

and diplopia 

 

J. Phenobarbital 

- Phenobarbital was synthesized in 1902 and brought to the market in 1912 by Bayer.  

- The primary mechanism of action is the enhancement of inhibitory effects of GABA-mediated 

neurons  

- The primary use for phenobarbital in epilepsy is in treatment of status epilepticus.  

- Due to interaction with the cytochrome P450 enzymes as an inducer, and adverse effects of sedation, 

cognitive impairment, and potential for osteoporosis, this drug should only be considered for chronic 

therapy (once a patient is found to be refractory to many other drugs, and the benefits of therapy 

outweigh the multiple risks). 

 

M. Primidone 

- Primidone has two active metabolites, phenobarbital and phenylethylmalonamide, which have 

longer half-lives than the parent drug.  

- Due to the nature of the long term adverse effects associated with phenobarbital, this drug should be 

considered for use only in those patients with refractory epilepsy. 

 

 

K. Phenytoin and Fosphenytoin 

Phenytoin  

- blocks voltage-gated sodium channels by selectively binding to the channel in the inactive state and 

slowing its rate of recovery.  

- At very high concentrations, block voltage-dependent calcium channels and interfere with the release 

of monoaminergic neurotransmitters.  

- Phenytoin is effective for treatment of  

 partial seizures and  

 generalized tonic-clonic seizures and  

 in the treatment of status epilepticus  

-The drug is 90 percent bound to plasma albumin.  

-Phenytoin is an inducer of drugs metabolized by the CYP2C, and CYP3A families and the UGT 

enzyme system.  
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- Phenytoin exhibits saturable enzyme metabolism at a low serum concentration; thus knowledge of 

zero- order pharmacokinetics and population parameters is important for dosing adjustment.  

(Small increases in a daily dose can produce large increases in the plasma concentration, resulting in 

drug-induced toxicity)  

-Depression of the CNS occurs particularly in the cerebellum and vestibular system, causing nystagmus 

and ataxia. The elderly are highly susceptible to this effect.  

- Gingival hyperplasia may cause the gums to grow over the teeth. Long-term use may lead to 

development of peripheral neuropathies and osteoporosis. Not recommended for chronic use. 

- Possible adverse effects: Gingival hyperplasia, confusion, slurred speech, double vision, ataxia, 

sedation, dizziness, and hirsutism. Stevens-Johnson syndrome—potentially life threatening.  

 

 

Fosphenytoin  
- is a prodrug and is rapidly converted to phenytoin in the blood, providing high levels of 

phenytoin within minutes.  

- Fosphenytoin may also be administered intramuscularly (IM). Phenytoin sodium should never be 

given IM because it can cause tissue damage and necrosis.  

- Fosphenytoin is the drug of choice and standard of care for IV and IM administration.  

 

L. Pregabalin 

- Pregabalin binds to the voltage-gated calcium channels in the CNS, inhibiting excitatory 

neurotransmitter release.  

- The exact role this plays in treatment is not known, but the drug has proven effects  

- on partial onset seizures,  

- Neuropathic pain associated with diabetic peripheral neuropathy, postherpetic neuralgia, and 

fibromyalgia.  

- Pregabalin is greater than 90 percent eliminated renally, with no indication of CYP involvement.  

- Possible adverse effects: Weight gain, somnolence, dizziness, headache, diplopia, and ataxia. 

 

N. Tiagabine 

- blocks GABA uptake into presynaptic neurons, permitting more GABA to be available for receptor 

binding, thus, there is thought to be enhanced inhibitory activity.  

- is effective in decreasing the number of seizures in patients with partial onset epilepsy.  

- Binding to albumin and glycoprotein is greater than 95 percent, 

- Metabolism is mainly completed by the CYP3A family of enzymes.  

- Possible adverse effects: Sedation, weight gain, fatigue, headache, tremor, dizziness, and anorexia. 

 

O. Topiramate 

-  possesses several actions that are believed to contribute to its broad spectrum of antiseizure activity.  

– Mechanism of action  

- blocks voltage-dependent sodium channels;  

- it has been shown to increase the frequency of chloride channel opening by binding to the 

GABAA receptor.  

- High-voltage calcium currents (L type) are reduced by topiramate.  

- It is a carbonic anhydrase inhibitor and may act at glutamate (NMDA) sites.  

- Topiramate is effective and approved for use in   

- Partial and primary generalized epilepsies.  

- It is also approved for treatment of migraine.  

- Topiramate is renally eliminated to a high degree, but it also has inactive metabolites.  

- It inhibits CYP2C19 and is induced by phenytoin, and carbamazepine.  

- Lamotrigine is reported to cause an increase in topiramate concentration.  

- Co administration of topiramate reduces ethinyl estradiol.  

- Paresthesia, weight loss, nervousness, depression, anorexia, anxiety, tremor,  
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Cognitive complaints, headache, and oligohidrosis. 

 

P. Zonisamide 

- is a sulfonamide derivative that has a broad spectrum of action.  

-The compound has multiple effects on neuronal systems thought to be involved in seizure generation, 

include:   

- blockade of both voltage-gated sodium channels and T-type calcium currents.  

- It has a limited amount of carbonic anhydrase activity.  

-Cross reactivity with other sulfonamides should be reviewed and its use monitored in patients with 

reported allergies.  

- Zonisamide is approved for use in patients with partial epilepsy.  

- It is metabolized by the CYP3A4 isozyme and may, to a lesser extent, be affected by CYP3A5 and 

CYP2C19.  

- Possible adverse effects: Nausea, anorexia, ataxia, confusion, difficulty concentrating, sedation, 

paresthesia, and oligohidrosis. 

 

VI. Vagal Nerve Stimulation 

- Vagal nerve stimulation requires surgical implant of a small pulse generator with a battery and 

a lead wire for stimulus The device is implanted and lead wires wrapped around the patient's 

vagal nerve.  

- This device and treatment were approved in 1997. The device is also approved for treatment of 

depression. The mechanism of action is unknown. Because it has diffuse involvement with the 

neuronal circuits, there are a variety of mechanisms by which it may exert its affect on seizure 

control.  

- Vagal nerve stimulation has been effective in treatment of partial onset seizures and has 

enabled reduction of drug therapy in some cases. It is an alternative for patients who have been 

refractory to multiple drugs, who are sensitive to the many adverse effects of antiseizure drugs, 

and who have difficulty adhering to medication schedules. Vagal nerve stimulation requires 

invasive procedure and is expensive. 

 

VII. Epilepsy in Pregnancy 

- Women with epilepsy are often very concerned about pregnancy and what the medications will 

do to the development of the baby.  

- Planning is the most important component.  

1- All women should be on high doses of folic acid prior to conception.  

2- Divalproex and barbiturates should be avoided.  

3- Switching women to other drugs before pregnancy should be accomplished when 

possible.  

4- When seizures are controlled, maintenance medication should be reduced, if possible, to 

the lowest dose that provides control.  

5- If seizures are not controlled, medications and dosages should be adjusted.  

6- The frequency and severity of seizures may change during pregnancy.  

7- Women should be monitored regularly by the obstetrician as well as the neurologist.  

8- All women with epilepsy should register with the AED (Antiepileptic drug) Pregnancy 

Registry. 
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