
1 
 

 

Forth stage: 1
st
 semester                                Pharmacology II                                           lec: 16, 2hr. 

Drugs used in Epilepsy  

Epilepsy 

I. Overview 

- About 10 percent of the population will have at least one seizure in their lifetime.  

-Globally epilepsy is the third most common neurologic disorder after cerebrovascular and Alzheimer's 

disease.  

- Epilepsy is not a single entity but, instead, an assortment of different seizure types and syndromes 

originating from several mechanisms that have in common the sudden, excessive, and synchronous 

discharge of cerebral neurons.  

- This abnormal electrical activity may result in a variety of events, including loss of consciousness, 

abnormal movements, atypical or odd behavior, or distorted perceptions that are of limited duration but 

recur if untreated. 

- The site of origin of the abnormal neuronal firing determines the symptoms that are produced. For 

example, if the motor cortex is involved, the patient may experience abnormal movements or a 

generalized convulsion.  

- Seizures originating in the parietal or occipital lobe may include visual, auditory, or olfactory 

hallucinations.  

- Drug or vagal nerve stimulator therapy is the most widely effective mode for the treatment of patients 

with epilepsy.  

- It is expected that seizures can be controlled completely in approximately 70 to 80 percent of patients 

with one medication.  

- It is estimated that approximately 10 to 15 percent of patients will require more than one drug and 

perhaps 10 percent may not achieve complete seizure control. 

 

Epilepsy can be labeled idiopathic or symptomatic depending if the etiology is unknown, or is 

secondary to an identifiable condition.  

A. Idiopathic epilepsy 

- When no specific anatomic cause for the seizure, such as trauma or neoplasm, is evident, a patient may 

be diagnosed with idiopathic or cryptogenic (primary) epilepsy.  

- These seizures may result from an inherited abnormality in the central nervous system (CNS).  

- Patients are treated chronically with antiseizure drugs or vagal nerve stimulation. Most cases of 

epilepsy are idiopathic. 

B. Symptomatic epilepsy 

- A number of causes, such as: 

 drug use,  

 tumors,  

 head injury,  

 hypoglycemia,  

 meningeal infection,  

 or rapid withdrawal of alcohol from an alcoholic,  

can precipitate seizures. .  

 

- Chronic treatment with antiseizure medications, vagal nerve stimulation and surgery are all appropriate 

treatments and may be used alone or in combination.  

- In some cases when the cause of a single seizure can be determined and corrected, therapy may not 

necessary. For example, a seizure that is caused by transient hypotension or is due to a drug reaction 

does not require chronic prophylactic therapy.  

- In other situations, antiseizure drugs may be given until the primary cause of the seizures can be 

corrected. 
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III. Classification of Seizures 

- It is important to correctly classify seizures to determine appropriate treatment.  

- Seizures have been categorized by site of origin, etiology, electrophysiologic correlation, and clinical 

presentation.  

- The International League Against Epilepsy developed a nomenclature for describing seizures, and it is 

considered to be the standard way to document seizures and epilepsy syndromes.  

-Seizures have been classified into two broad groups: partial (or focal), and generalized.  

 

A. Partial 

Partial seizures involve only a portion of the brain, typically part of one lobe of one hemisphere. The 

symptoms of each seizure type depend on the site of neuronal discharge and on the extent to which the 

electrical activity spreads to other neurons in the brain. Consciousness is usually preserved. Partial 

seizures may progress, becoming generalized tonic-clonic seizures. 

 Simple partial: These seizures are caused by a group of hyperactive neurons exhibiting abnormal 

electrical activity, which are confined to a single locus in the brain. The electrical discharge does 

not spread, and the patient does not lose consciousness. The patient often exhibits abnormal 

activity of a single limb or muscle group that is controlled by the region of the brain 

experiencing the disturbance. The patient may also show sensory distortions. This activity may 

spread. Simple partial seizures may occur at any age. 

 Complex partial: These seizures exhibit complex sensory hallucinations, mental distortion, and 

loss of consciousness. Motor dysfunction may involve chewing movements, diarrhea, and/or 

urination. Consciousness is altered. Simple partial seizure activity may spread and become 

complex and then spread to a secondarily generalized convulsion. Partial seizures may occur at 

any age. 

B. Generalized seizures may begin locally and then progress to include abnormal electrical 

discharges throughout both hemispheres of the brain. Primary generalized seizures may be 

convulsive or nonconvulsive, and the patient usually has an immediate loss of consciousness. 

1. Tonic–clonic: These seizures result in loss of consciousness, followed by tonic (continuous 

contraction) and clonic (rapid contraction and relaxation) phases. The seizure may be followed by a 

period of confusion and exhaustion due to the depletion of glucose and energy stores. 

2. Absence: These seizures involve a brief, abrupt, and self-limiting loss of consciousness. The onset 

generally occurs in patients at 3 to 5 years of age and lasts until puberty or beyond. The patient stares 

and exhibits rapid eye-blinking, which lasts for 3 to 5 seconds. An absence seizure has a very distinct 

three-per-second spike and wave discharge seen on electroencephalogram. 

3. Myoclonic: These seizures consist of short episodes of muscle contractions that may recur for several 

minutes. They generally occur after wakening and exhibit as brief jerks of the limbs. Myoclonic seizures 

occur at any age but usually begin around puberty or early adulthood. 

4. Clonic: These seizures consist of short episodes of muscle contractions that may closely resemble 

myoclonic seizures. Consciousness is more impaired with clonic seizures as compared to myoclonic. 

5. Tonic: These seizures involve increased tone in the extension muscles and are generally less than 60 

seconds long. 

6. Atonic: These seizures are also known as drop attacks and are characterized by a sudden loss of 

muscle tone. 
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C. Status epilepticus: In status epilepticus, two or more seizures recur without recovery of full 

consciousness between them. These may be partial or primary generalized, convulsive or 

nonconvulsive. Status epilepticus is life-threatening and requires emergency treatment. 

 

C. Mechanism of action of antiepileptic drugs 

 - Drugs that are effective in seizure reduction accomplish this one or two or more of the following 

mechanisms, including:  

 Blockade of voltage-gated channels (Na
+
 or Ca

2+
), 

 Enhancement of inhibitory GABAergic impulses, or  

 Interference with excitatory glutamate transmission.  

-note : some antiepileptic drugs appear to have multiple targets within the CNS, whereas the mechanism 

of action for some agents is poorly defined. 

 

 V. Primary Antiepileptic Drugs: 

 During the past 15 years, new antiepileptic drugs have been introduced, some of which have 

potential advantages in terms of pharmacokinetics, tolerability, and lesser risk for drug-

drug interactions when compared with the older agents used to treat epilepsy.  

 These new drugs, which include gabapentin, lamotrigine, topiramate, levetiracetam, 

oxcarbazepine, zonisamide, are labeled second generation when compared with  

 The older antiepileptics, such as phenobarbital, phenytoin, carbamazepine, ethosuximide, 

divalproex and valproic acid. 

       

Choice of drug treatment is based on  

 The classification of the seizures being treated,  

 Patient specific variables (for example, age, comorbid medical conditions, lifestyle, and other 

preferences), and  

 Characteristics of the drug, including cost and interactions with other medications.  

 

A. Benzodiazepines 

- Benzodiazepines bind to GABA inhibitory receptors 

- Diazepam, and lorazepam are most often used as an adjunctive therapy for  

 myoclonic  

 Partial and generalized tonic-clonic seizures.  

- Lorazepam has a shorter pharmacokinetic half-life but stays in the brain longer than diazepam.  

- Diazepam is available for rectal administration to avoid or interrupt prolonged generalized tonic-

clonic seizures or clusters.  

- Other benzodiazepines may be used in the treatment of various epilepsies but should be considered for 

use only after trials with monotherapy or combinations of most other medications for treatment of 

seizures fail. 

 

B. Carbamazepine 

- reduces the propagation of abnormal impulses in the brain by blocking sodium channels, thereby 

inhibiting the generation of repetitive action potentials in the epileptic focus and preventing their spread. 

- Carbamazepine is effective for treatment of  

 Partial seizures and secondarily generalized tonic-clonic seizures.  

 It is also used to treat trigeminal neuralgia and in bipolar disease.  

-Pharmacokinetics of Carbamazepine: 

 Absorbed slowly and erratically following oral administration and may vary from generic to 

generic, resulting in large variations in serum concentrations of the drug.   
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 The epoxide metabolite accounts for 25 percent of the dose, is active, and can be inhibited by 

drugs that inhibit UDP glucouronosyltransferase (UGT), leading to toxicity.   

 Carbamazepine is an inducer (It induces its own drug metabolism of the isozyme families 

CYP1A2, CYP2C, and CYP3A and UGT enzymes which may increase the clearance and 

reduce the efficacy of drugs that are metabolized by these enzymes.  

 It is not as well tolerated by the elderly as other available antiseizure medications.  

 Hyponatremia may be noted in some patients, especially the elderly, and could indicate a need 

for change of therapy.  

 The 10, 11-epoxide metabolite of the drug has been implicated in causing blood dyscrasias.  

 A characteristic rash may develop early in therapy but may not require a change in treatment.  

 Carbamazepine should not be prescribed for patients with absence seizures because it may 

cause an increase in seizures. 

 Possible adverse effects  

(Hyponatremia, drowsiness, fatigue, dizziness, and blurred vision. Drug use has also been 

associated with Stevens-Johnson syndrome. Blood dyscrasias: neutropenia, leukopenia, 

thrombocytopenia, pancytopenia, and anemias). 

 

C. Divalproex 

- Divalproex sodium is a combination of sodium valproate and valproic acid and is reduced to valproate 

when it reaches the gastrointestinal tract.  

- It was developed to improve gastrointestinal tolerance of valproic acid.  

- All of the available salt forms are equivalent in efficacy (valproic acid and valproate sodium).  

-Variations in Commercial products (available in multiple-salt, dosage forms and extended-release 

formulations). Therefore the risk for medication errors is high, 

- Proposed mechanisms of action include  

 sodium channel blockade,  

 blockade of GABA transaminase, and  

 Action at the T-type calcium channels.  
These many mechanisms provide a broad spectrum of activity against seizures.  

- It is effective for the treatment of partial and primary generalized epilepsies.  

- Valproate inhibits metabolism of the CYP2C9, UGT and epoxide hydrolase systems.  

- Valproate is bound to albumin (greater than 90 percent), which can cause significant interactions with 

other highly protein bound drugs.  

- Rare hepatic toxicity may cause a rise in hepatic enzymes in plasma, which should be monitored 

frequently.  

- Teratogenicity is of great concern. Therefore all women of child-bearing age should be placed on other 

therapies and counseled about the potential for birth defects, including neural tube defects. 

- Possible adverse effects: Weight gain, easy bruising, nausea, tremor, hair loss, GI upset, liver damage, 

alopecia, and sedation. Hepatic failure, pancreatitis, and teratogenic effects have been observed. 

 

D. Ethosuximide 

- reduces propagation of abnormal electrical activity in the brain, most likely by inhibiting T-type 

calcium channels. (Very narrow spectrum)  

- It is effective in treating only primary generalized absence seizures. 

- Possible adverse effects Drowsiness, hyperactivity, nausea, sedation, GI upset, weight gain, lethargy, 

SLE, and rash. Blood dyscrasias can occur; periodic CBCs should be done. Abrupt discontinuance of 

drug may cause seizures. 
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