
Sahil Sharma 

Saturday (02/05/2020) 

Anti-epileptic drugs 

Divalproex (Semisodium valproate): It is the coordination compound of valproic acid with sodium 

valproate (1:1). Oral absorption is slower, but bioavailability is the same. Gastric tolerance may be 

better. DIPROEX, VALANCE, 125, 250, 500 mg tabs; DEPAKOTE 250, 500 mg tabs. 

Clonazepam: It is a benzodiazepine with prominent anticonvulsant properties: blocks PTZ seizures 

at doses which produce mild sedation. Efficacy in modifying maximal electroshock seizures is low. 

Though in experimental models of chronic epilepsy it inhibits spread rather than the focus itself, it is 

singularly ineffective in GTCS. Production of generalized seizures by kindling is suppressed, but 

local after-discharges persist. Benzodiazepines potentiate GABA induced Cl– influx to produce 

sedation and the same mechanism has been held responsible for the anticonvulsant property, but the 

sites of action in the brain may be different. At large doses, high frequency discharges are inhibited 

akin to phenytoin.  

Pharmacokinetics: Oral absorption of clonazepam is good. It is 85% bound to plasma proteins, 

completely metabolized in liver and excreted in urine; t½ averages 24 hours. It does not produce any 

active metabolite.  

Adverse effects: The most important side effect of clonazepam is sedation and dullness. This can be 

minimized by starting at low dose; some tolerance develops with chronic therapy. Lack of 

concentration, irritability, temper and other behavioral abnormalities may occur in children. Motor 

disturbances and ataxia are dose-related adverse effects. Salivation and increased respiratory 

secretions may be complained of.  

Uses: Clonazepam has been primarily employed in absence seizures. It is also useful as an adjuvant 

in myoclonic and akinetic epilepsy and may afford some benefit in infantile spasms. However, its 

value is limited by development of tolerance to the therapeutic effect within six months or so. It has 

also been used to suppress acute mania. Dose: adults 0.5–5 mg TDS, children 0.02–0.2 mg/kg/day. 

LONAZEP, CLONAPAX, RIVOTRIL 0.5, 1.0, 2.0 mg tab.  

Clobazam: It is a 1,5 benzodiazepine (diazepam and others are 1,4 benzodiazepines) introduced first 

as anxiolytic and later found to possess useful antiepileptic efficacy in partial, secondarily generalized 

tonic-clonic as well as absence and atonic seizures, including some refractory cases. Sedation and 

psychomotor retardation are less prominent, but side effect profile is similar to other BZDs. It appears 

to act by facilitating GABA action. Oral bioavailability of clobazam is ~90% and elimination t½ 18 

hrs, but an active metabolite is produced which has longer t½ (>35 hr). It is generally used as adjuvant 

to other antiepileptic drugs like phenytoin, carbamazepine or valproate in refractory epilepsy. Dose: 

start with 10–20 mg at bedtime, can be increased upto 60 mg/day; FRISIUM, LOBAZAM, 

CLOZAM, 5, 10, 20 mg cap. 

Diazepam: It has anticonvulsant activity in a variety of models but is not used for long term therapy 

of epilepsy because of prominent sedative action and rapid development of tolerance to the 



antiepileptic effect. However, it is a first line drug for emergency control of convulsions, e.g. status 

epilepticus, tetanus, eclampsia, convulsant drug poisoning, etc. For this purpose, 0.2–0.5 mg/kg slow 

i.v. injection is followed by small repeated doses as required; maximum 100 mg/day. 

Thrombophlebitis of injected vein is not uncommon. Marked fall in BP and respiratory depression 

can occur; resuscitative measures should be at hand before the drug is injected. Rectal instillation of 

diazepam is now the preferred therapy for febrile convulsions in children.  

Lorazepam: 0.1 mg/kg injected i.v. at a rate not exceeding 2 mg/min is better suited than diazepam 

in status epilepticus or for emergency control of convulsions of other etiology, because of lesser local 

thrombophlebitic complications and more sustained action than that of diazepam which is rapidly 

redistributed.  

Lamotrigine: A new anticonvulsant having carbamazepine-like action profile: modifies maximal 

electroshock and decreases electrically evoked as well as photic after-discharge duration. 

Prolongation of Na+ channel inactivation and suppression of high frequency firing has been 

demonstrated. In addition, it may directly block voltage sensitive Na+ channels, thus stabilizing the 

presynaptic membrane and preventing release of excitatory neurotransmitters, mainly glutamate and 

aspartate. This may account for its broader-spectrum of antiseizure efficacy. However, it does not 

antagonize PTZ seizures or block NMDA type of glutamate receptors. Lamotrigine is a broad-

spectrum antiepileptic. Initially found useful as add-on therapy in refractory cases of partial seizures 

and GTCS, it has now been shown effective as monotherapy as well. Absence and myoclonic or 

akinetic epilepsy cases have also been successfully treated. Reduction in seizure frequency or 

complete control is obtained as frequently as with carbamazepine. Lamotrigine is well absorbed orally 

and metabolized completely in liver. Its t½ is 24 hr, but is reduced to ~16 hr in patients receiving 

phenytoin, carbamazepine or phenobarbitone. On the contrary valproate inhibits glucuronidation of 

lamotrigine and doubles its blood level, but valproate levels are lowered by lamotrigine. Reduce the 

dose of lamotrigine to half in patients taking valproate. However, metabolism of other anticonvulsants 

and oral contraceptives is not altered. Side effects are sleepiness, dizziness, diplopia, ataxia and 

vomiting. In some comparative trials lamotrigine has been found to be better tolerated than 

carbamazepine or phenytoin. Negative effect on cognitive function is not reported. Rash may be a 

severe reaction, particularly in children, requiring withdrawal. Dose: 50 mg/day initially, increase 

upto 300 mg/day as needed; not to be used in children. LAMETEC, LAMITOR, LAMIDUS 25, 50, 

100 mg tabs.  

Gabapentin: This lipophilic GABA derivative crosses to the brain and enhances GABA release, but 

does not act as agonist at GABAA receptor. It modifies maximal electroshock as well as inhibits PTZ 

induced clonic seizures. Gabapentin and its newer congener pregabalin exert a specific analgesic 

effect in neuropathic pain. Recently they have been found to modulate a subset of neuronal voltage 

sensitive Ca2+ channels which contain α2δ-1 subunits. It is postulated that decreased entry of Ca2+ 

into the presynaptic neurone through these channels could reduce glutamate release, lowering 

neuronal excitability. However, whether α2δ-1 Ca2+ channel modulation or the GABA enhancing 

action is responsible for the anticonvulsant/ analgesic effect of gabapentin and pregabalin, is not 

known. Added to a first line drug, gabapentin reduces seizure frequency in refractory partial seizures 

with or without generalization. Though gabapentin monotherapy as well has been found effective in 



SPS and CPS, it is mostly employed as addon drug. Gabapentin is considered to be a first line drug 

for neuralgic pain due to diabetic neuropathy and postherpetic neuralgia. It has some prophylactic 

effect in migraine and is an alternative drug for phobic states.  

Pregabalin: This newer congener of gabapentin has similar pharmacodynamic, pharmacokinetic 

properties and clinical indications in seizure disorders. It has been particularly used for neuropathic 

pain, such as diabetic neuropathy, postherpetic neuralgia, complex regional pain syndrome (CRPS) 

and certain other types of chronic pain. Sedative side effects are claimed to be less prominent, but 

poor concentration, rashes and allergic reactions have been complained. Dose: 75–150 mg BD, max 

600 mg/day PREGABA, NEUGABA, TRUEGABA 75, 150 mg caps.  

Topiramate: This weak carbonic anhydrase inhibitor has broad spectrum anticonvulsant activity in 

maximal electroshock, PTZ induced clonic seizures and in kindling model. It appears to act by 

multiple mechanisms, viz phenytoin like prolongation of Na+ channel inactivation, GABA 

potentiation by a postsynaptic effect, antagonism of certain glutamate receptors and neuronal 

hyperpolarization through certain K+ channels. Topiramate is indicated as monotherapy as well as 

for supplementing primary antiepileptic drug in refractory SPS, CPS and GTCS. Promising results 

have been obtained in myoclonic epilepsy. Topiramate is readily absorbed orally and mainly excreted 

unchanged in urine with an average t½ of 24 hours. Adverse effects are impairment of attention, 

sedation, ataxia, word finding difficulties, poor memory, weight loss, paresthesias and renal stones. 

Recently, topiramate has been approved for prophylaxis of migraine; may be used when β 

blockers/other prophylactics are contraindicated or are not effective. Dose: Initially 25 mg OD, 

increase weekly upto 100–200 mg BD as required. TOPEX, EPITOP, TOPAMATE, NEXTOP 25, 

50, 100 mg tabs. 

Zonisamide: Another newer anticonvulsant with weak carbonic anhydrase inhibitory action that 

modifies maximal electroshock seizures and inhibits kindled seizures, but does not antagonize PTZ. 

Prolongation of Na+ channel inactivation resulting in suppression of repetitive neuronal firing has 

been observed. It has also been found to suppress T-type of Ca2+ currents in certain neurones. 

Zonisamide is well absorbed orally and mainly excreted unchanged in urine with a t½ of > 60 hours. 

A small fraction is oxidized and conjugated with glucuronic acid. It is indicated as add-on drug in 

refractory partial seizures. Side effects are somnolence, dizziness, headache, irritability and anorexia. 

Metabolic acidosis and renal stones can occur. Zonisamide is to be avoided in patients sensitive to 

sulfonamides. Dose: 25–100 mg BD. Not to be given to children. ZONISEP, ZONICARE, ZONIT 

50, 100 mg cap. 

Levetiracetam: A unique anticonvulsant which suppresses kindled seizures, but is ineffective against 

maximal electroshock or PTZ. Clinical efficacy has been demonstrated both as adjuvant medication 

as well as monotherapy in refractory partial seizures with or without generalization. The mechanism 

of action is not known. None of the major anticonvulsant mechanisms appear to be applicable. 

However, it may modify synaptic release of glutamate/GABA by binding to a specific synaptic 

protein labelled ‘SV2A’. This may or may not account for the antiepileptic property. Levetiracetam 

is completely absorbed orally, partly hydrolysed, but mainly excreted unchanged in urine with a t½ 

of 6–8 hours. It is neither oxidized by CYP enzymes nor induces or inhibits them. As such, it is free 

of drug interactions. Few side effects like sleepiness, dizziness, weakness and rarely behavioural 



changes are reported. Driving may be impaired. Because of good tolerability, levetiracetam is being 

increasingly used in CPS, GTCS and myoclonic epilepsy, mainly as add-on drug. It is not approved 

for use in children below 4 years. Dose: 0.5 g BD, increase upto 1.0 g BD (max 3 g/day), children 

415 year 10–30 mg/kg/day. LEVOREXA, TORLEVA, LEVTAM 0.25, 0.5, 1.0 g tabs.  

Tiagabine: This newer anticonvulsant potentiates GABA mediated neuronal inhibition by depressing 

GABA transporter GAT-1 which removes synaptically released GABA into neurones and glial cells. 

Maximal electroshock and kindled seizures are suppressed. Currently it is approved only for add-on 

therapy of partial seizures with or without secondary generalization, when not adequately controlled 

by standard antiepileptic drugs alone. Side effects are mild sedation, nervousness, asthenia, amnesia 

and abdominal pain.  

Vigabatrin (γ vinyl GABA): It is an inhibitor of GABA transaminase, the enzyme which degrades 

GABA. Anticonvulsant action may be due to increase in synaptic GABA concentration. It is effective 

in many patients with refractory epilepsy, especially CPS with or without generalization. It is 

approved only for adjuvant medication. Visual field contraction and production of behavioural 

changes, depression or psychosis has restricted its use to only as a reserve drug.  

Lacosamide: This recently approved (in 2010 in India) antiseizure drug is indicated in adults only 

for add-on therapy of partial seizures with or without generalization. It acts by enhancing Na+ channel 

inactivation and suppressing repetitive firing of neurones. Lacosamide is metabolized by CYP2C19 

and excreted in urine. No alteration in dose of companion antiepileptic drug is needed, because it 

neither induces nor inhibits drug metabolizing enzymes. Adverse effects are ataxia, vertigo, diplopia, 

tremour, depression and cardiac arrhythmia. Dose: Initially 50 mg BD, increase upto 200 mg BD. 

TREATMENT OF EPILEPSIES  

Antiepileptic drugs suppress seizures, but do not cure the disorder; the disease may fadeout though 

after years of successful control. The aim of drugs is to control and totally prevent all seizure activity 

at an acceptable level of side effects. With the currently available drugs, this can be achieved in about 

half of the patients. Another 20–30% attain partial control, while the rest remain refractory. The cause 

of epilepsy should be searched in the patient; if found and treatable, an attempt to remove it should 

be made. Some general principles of symptomatic treatment with antiepileptic drugs are:  

(i) Choice of drug and dose is according to the seizure type(s) and need of the individual patient.  

(ii) Initiate treatment early, because each seizure episode increases the propensity to further 

attacks, probably by a process akin to kindling. Start with a single drug, preferably at low dose— 

gradually increase dose till full control of seizures or side effects appear. If full control is not obtained 

at maximum tolerated dose of one drug, substitute another drug. Use combinations when all 

reasonable monotherapy fails. Combining drugs with different mechanisms of action, such as those 

which prolong Na+ channel inactivation with those facilitating GABA appears more appropriate. 

Pharmacokinetic interactions among anticonvulsants are common; dose adjustment guided by 

therapeutic drug monitoring is warranted.  

(iii) A single tonic-clonic seizure in a subject with no predisposing factor for development of 

epilepsy (history of head injury, family history of epilepsy, neurological abnormality, abnormal EEG 

or brain scan) may not merit initiation of antiepileptic therapy.  



(iv) Therapy should be as simple as possible. A seizure diary should be maintained.  

(v) All drug withdrawals should be gradual (except in case of toxicity. Abrupt stoppage of therapy 

without introducing another effective drug can precipitate status epilepticus. Prolonged therapy (may 

be life-long, or at least 3 years after the last seizure) is needed. Stoppage of therapy may be attempted 

in selected cases. Features favourable to withdrawal are:  

• childhood epilepsy,  

• absence of family history,  

• primary generalized tonic-clonic epilepsy,  

• recent onset at start of treatment,  

• absence of cerebral disorder and normal interseizure EEG.  

Even with these features recurrence rates of 12–40% have been reported.  

(vi) Dose regulation may be facilitated by monitoring of steady-state plasma drug levels. Monitoring 

is useful because: 

(a) Therapeutic range of concentrations has been defined for many older drugs.  

(b) There is marked individual variation in the plasma concentration attained with the same daily 

dose.  

(c) Compliance among epileptic patients is often poor.  

(vii) When women on antiepileptic therapy conceive, antiepileptic drugs should not be stopped. 

Though, most antiseizure drugs increase the incidence of birth defects, discontinuation of therapy 

carries a high risk of status epilepticus. Fits occurring during pregnancy themselves increase birth 

defects and may cause mental retardation in the offspring (anoxia occurs during seizures). An attempt 

to reduce the dose of drugs should be cautiously made. It may be advisable to substitute valproate. 

Prophylactic folic acid supplementation in 2nd and 3rd trimester along with vit. K in the last month 

of pregnancy is recommended, particularly in women receiving antiepileptic drugs to minimise neural 

tube defects and bleeding disorder respectively in the neonate.  

(viii) Individual seizure episodes do not require any treatment. During an attack of tonic-clonic 

seizures, the first priority is to prevent injury due to fall or biting. The patient should be put in prone 

or lateral position and a gag should be placed between the teeth. The head should be turned and 

patency of airway ensured. The attack usually passes off in 2–3 min, but the patient may not be 

roadworthy for a couple of hours.  

 

Choice of antiseizure drugs 

 

Type of seizure First choice drugs Second choice drugs Alternative/Add-on drugs 

1. Generalised tonic-
clonic/simple partial with or 
without generalization 

Carbamazepine, 
Phenytoin 

Valproate, Phenobarbitone. 
Lamotrigine, Gabapentin, 
Topiramate, Primidone, 
Levetiracetam 

2. Complex partial with or 
without generalization 

Carbamazepine, 
Valproate, 
Phenytoin 

Gabapentin, 
Lamotrigine, Levetiracetam 

Clobazam, Zonisamide, 
Topiramate 

3. Absence, Valproate 
Ethosuximide, 
Lamotrigine 

Clobazam 
Clonazepam 



4. Myoclonic Valproate Lamotrigine, Topiramate 
Levetiracetam, 
Clonazepam 

5. Atonic Valproate Clonazepam, Clobazam Lamotrigine 

6. Febrile seizures Diazepam (rectal) — — 

7. Status epilepticus 
Lorazepam (i.v.), 
Diazepam (i.v.) 

Fosphenytoin (i.v.) 
Phenobarbitone (i.v., i.m.) 

Gen. anaesthetics 

 


