


 Chapter 23 Antiepileptic Agents 
· Epilepsy- the most prevalent of the neurological disorders, is not a single disease but a collection of different syndromes. All of these conditions are characterized by the same feature: sudden discharge of excessive electrical energy from nerve cells located within the brain, which leads to a seizure

· For the most part, epilepsy seems to be caused by abnormal neurons that are very sensitive to stimulation or over-respond for some reason. They do not appear to be different from other neurons in any other way. Seizures caused by these abnormal cells are called primary seizures because no underlying cause can be identified.
· In some cases, however, outside factors- head injury, drug overdose, environmental exposure, and so on - may precipitate seizures.  Such seizures are often referred to as secondary seizures. 
· Generalized Seizures 






      Generalized seizures begin in one area of the brain and rapidly spread throughout   both hemispheres of the brain.

            Tonic–clonic seizures, formerly known as grand mal seizures -  involve  
dramatic tonic–clonic muscle contractions, loss of consciousness, and a recovery 
period characterized by confusion and exhaustion and absence of respirations.







Absence seizures, formerly known as petit mal seizures - involve abrupt, brief   


(3- to 5-second) periods of loss of consciousness. Absence seizures occur 
commonly in children and frequently disappear at puberty. When they occur there   
can be blinking of  eyelids, or a blank stare.


Myoclonic seizures - involve short, sporadic periods of muscle contractions that  
last for several minutes. They are relatively rare and are often secondary seizures.


Febrile seizures - are related to very high fevers and usually involve convulsions. 
Febrile seizures most frequently occur in children; they are usually self-limited and 
do not reappear.


Status epilepticus -potentially the most dangerous of seizure conditions, is a state 
in which seizures rapidly recur again and again. Lorazepam is the drug of choice 
for these. 

· Partial Seizures 






 

      Also called focal seizures, involve one area of the brain and do not spread throughout the entire organ. 





















Simple partial seizures - occur in a single area of the brain and may involve a  
single muscle movement or sensory alteration. 




                     






















Complex partial seizures  - involve complex sensory changes such as 
hallucinations, mental distortion, changes in personality, loss of consciousness, and 
loss of social inhibitions. Motor changes may include involuntary urination, 
chewing motions, diarrhea, and so on. The onset of complex partial seizures 
usually occurs by the late teens. 












































    Drugs for Treating Tonic–Clonic (Grand Mal) Seizures











· Hydantoins - The hydantoins stabilize nerve membranes and limit the spread of excitability from the initiating focus. They do have significant adverse effects (e.g., severe liver toxicity). In many situations, less toxic drugs (e.g., the benzodiazepines) have replaced them.














- Phenytoin (Dilantin), the prototype hydantoin, is used in the treatment of tonic–
 
   clonic seizures and status epilepticus, as well as in the prevention and treatment   
   of seizures after neurosurgery.

                      - Take with food
      


       - PO & IV, If IV never administer more than 50mg/minute



       - Cannot switch between generic and brand name when taking Dilantin

       
       - Blood/Therapeutic levels 10-20 mcg per mL, > 20 mcg is toxic and can  

          lead to lethargy, nausea, and slurred speech. 


- Specific adverse effects:







        - Severe liver toxicity


        - Bone marrow suppression

                   -  Gingival hyperplasia, and potentially serious dermatological reactions (e.g.,  
           hirsutism, coarsening of facial skin)

          Table 23.2 Drugs in Focus Drugs for Treating Tonic-coursing  (Grand Mal) Seizures

	Drug Name
	Dosage/Route
	Usual Indications

	
	 
	 

	ethotoin (Peganone)
	Adult: 2-3 g/day P0 in four to six divided doses
Pediatric: 500 mg to 1 g/day P0; consider age and weight
	Tonic-clonic (grand mal) and psychomotor seizures

	fosphenytoin (Cerebyx)
	Adult: loading dose, 15-20 mg phenytoin equivalent (PE) per kilogram IV given as 100-150 mg PE per minute; maintenance, 4-6 mg PE per kilogram per day; reduce dosage with renal or hepatic impairment
	Short-term control of status epilepticus, prevention of seizures after neurosurgery

	mephenytoin (Mesantoin)
	Adult: 200-600 mg/day P0
Pediatric: 100-400 mg/day P0
	Tonic-clonic (grand mal), psychomotor, and partial (focal) seizures
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phenytoin (Dilantin)
	Adult: 100 mg P0 t.i.d., up to 300-400 mg/day; 10-15 mg/kg IV
Pediatric: 5-8 mg/kg/day PO; 5-10 mg/kg IV in divided doses
	Tonic-clonic (grand mal) seizures, status epilepticus prevention, and treatment of seizures after neurosurgery

	Barbiturates and Barbiturate-Like Drugs
	 
	 

	mephobarbital (Mebaral)
	Adult: 400-600 mg/day P0; decrease dosage and monitor elderly patients and debilitated patients closely
Pediatric (5 yr): 16-32 mg P0 t.i.d. to q.i.d.
Pediatric (=5 yr): 32-64 mg P0 t.i.d. to q.i.d.
	Sedative/hypnotic, tonic-clonic (grand mal) and absence (petit mal) seizures
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phenobarbital (Solfoton, Luminal)
	Adult: 60-100 mg/day PO; 200-320 mg IM or IV for acute episodes, may be repeated in 6 h; reduce dosage with elderly and with renal or hepatic impairment
Pediatric: 3-6 mg/kg/day PO; four to six mg/kg/day IM or IV; 15-20 mg/kg IV over 10-15 min for status epilepticus
	Sedative-hypnotic, tonic-clonic (grand mal) seizures, status epilepticus, cortical focal seizures, simple partial seizures

	primidone (Mysoline)
	Adult: 250 mg P0 five to six times per day
Pediatric (>8 yr): 250 mg P0 five to six times per day
Pediatric (<8 yr): 125-250 mg P0 t.i.d.
	Tonic-clonic (grand mal), partial, and refractory seizures

	Benzodiazepines
	 
	 

	clonazepam (Klonopin)
	Adult: initially 1.5 mg/day P0 in three divided doses, up to a maximum 20 mg/day
Pediatric (>10 yr): 0.01-0.03 mg/kg/day P0 initially, then up to 0.1-0.2 mg/kg/day P0
	Absence (petit mal) and myoclonic seizures
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diazepam (Valium)
	Adult: 2-10 mg P0 b.i.d. to q.i.d.; or 0.2 mg/kg PR, may repeat in 4-12 h; 2-20 mg IM or IV
Geriatric or debilitated patients: 2-2.5 mg P0 daily to b.i.d.; or 2-5 mg IM or IV
Pediatric: 1-2.5 mg P0 t.i.d. to q.i.d.; or 0.3-0.5 mg/kg PR with a repeat in 4-12 h if needed; 0.25 mg/kg IV over 3 min, may repeat in 15-30 min for up to three doses
	Relieving tension, anxiety; muscle spasm; short-term treatment of severe convulsions, status epilepticus
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                                Barbiturates and Barbiturate-like Drugs






   
Phenobarbital (Solfoton, Luminal), -which is available in oral and parenteral 
forms, 
is used for the emergency control of status epilepticus and acute seizures 
associated with eclampsia, tetanus, and other conditions. In addition, it is used 
orally for the long-term management of tonic–clonic and cortical focal seizures and 
can be very effective in the treatment of simple partial seizures. It is well absorbed 
from the GI tract, metabolized in the liver, and excreted in the urine. See chart  
     
above for others. 

· Benzodiazepines- In general, these drugs have limited toxicity and are well 
tolerated by most people.




















- Diazepam (Valium) - the prototype benzodiazepine, is useful in relieving  
    
   tension, anxiety, and muscle spasm.

- Clonazepam (Klonopin) - is used for the treatment of absence (petit mal) 
  

   
seizures and myoclonic seizures. 

· Therapeutic Actions and Indications


           - In general, the hydantoins, barbiturates, and benzodiazepines all stabilize nerve 
membranes throughout the CNS to decrease excitability and hyperexcitability to 
stimulation.

· Contraindications and Cautions


- Hydantoins, barbiturates, and benzodiazepines are generally contraindicated in 

   the presence of allergy to any of these drugs. 


- Pregnancy/lactation. 


- Caution should be used with elderly or debilitated patients who may respond 
  
   adversely to the CNS depression and with patients who have impaired renal or 



   liver function.











· Adverse Effects




- The most common adverse effects associated with drugs in all three groups— 
 
   hydantoins, barbiturates, and benzodiazepines—relate to CNS depression and its 
   effects on body function: 







 
- Depression, confusion, drowsiness, lethargy, fatigue, and loss of libido.


- Constipation, dry mouth, anorexia







-  Cardiac arrhythmias and changes in blood pressure




-  Urinary retention










· Drug–Drug Interactions


- Because the risk of CNS depression is increased when any of the drugs in these 
three groups are taken with alcohol, patients should be advised not to drink 
alcohol while they are taking these agents. In addition, the individual drugs are 
associated with a wide variety of drug–drug interactions.














                Drugs for Treating Absence (Petit Mal) Seizures 





























· This type of seizure frequently occurs in children, starting at about 3 years of age, and usually disappears by puberty.




Succinimides - The drugs that are most frequently used to treat these seizures are   
different from the drugs used to treat or prevent tonic–clonic seizures.



- Ethosuximide(Zarontin) - is the drug of choice for treating absence 


   seizures. It has relatively few adverse effects compared with many other 


   antiepileptic drugs.



- Methsuximide(Celontin) - Uses a last choice, also an oral drug, is used 


   to treat absence seizures that are resistant to other drugs. It has been 


   associated with bone marrow suppression.

· Therapeutic Actions and Indications 



    
- Although the exact mechanism of action is not understood, the succinimides 
 
  suppress   the abnormal electrical activity in the brain that is associated with 
 
  absence seizures. 

    
- Ethosuximide and methsuximide are indicated for the control of absence seizures.

·  Contraindications and Cautions 



     
-The succinimides are contraindicated in the presence of allergy to any of these 
 
  drugs.  


- In renal or hepatic disease.







·  Adverse Effects 


- Many of the adverse effects associated with the succinimides are related to their 


  depressing effects in the CNS: 







- Depression, drowsiness, fatigue.







- Ataxia, insomnia. 







 - 

- Headache, and blurred vision. 


· Drug–Drug Interactions


- Use of succinimides with primidone may cause a decrease in serum levels of 
 
   primidone. 

Table 23.3 Drugs in Focus Drugs for Treating Absence (Petit Mal) Seizures-Succinimides

	Drug Name
	Dosage/Route
	Usual Indications
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ethosuximide (Zarontin)
	Adult and pediatric >6 yr: 500 mg/day P0
Pediatric (3-6 yr): 250 mg/day P0, increase cautiously as needed
	Drug of choice for absence (petit mal) seizures

	methsuximide (Celontin)
	Adult: 300 mg/day P0, up to 1.2 g/day
Pediatric: determine dosage by age and weight considerations
	Treatment of absence (petit mal) seizures refractory to other agents


· Other Drugs for Treating Absence (Petit Mal) Seizures 


- Three other drugs that are used in the treatment of absence seizures do not fit 
into a specific drug class. One such drug is valproic acid (Depakene), which 
reduces abnormal electrical activity in the brain and may also increases GABA 
activity at inhibitory receptors. ( Works well) 








-  Because valproic acid  sometimes associated with hepatic toxicity and because 
other agents may have fewer adverse effects, valproic acid is a second-choice 
drug for the treatment of absence seizures. It is also effective in mania, migraine 
headaches, and partial seizures. Liver profile needed every 3 months.

Table 23.4 Drugs in Focus Other Drugs for Treating Absence (Petit Mal) Seizures

	Drug Name
	Dosage/Route
	Usual Indications

	acetazolamide (Diamox)
	8-30 mg/kg/day P0 regardless of age; 250 mg P0 daily if used with other antiepileptics
	Absence (petit mal) seizures; also glaucoma, mountain sickness, edema
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valproic (acid Depakene)
	Adult: 10-15 mg/kg/day P0 up to a maximum 60 mg/kg/day
Pediatric: use extreme caution, determine dosage by age and weight
	Absence (petit mal) seizures, mania, migraine headaches, partial (focal) seizures

	zonisamide (Zonegran)
	Adults (>16 yr): 100 mg P0 daily up to 600 mg/day
	Adjunct for treating absence (petit mal) seizures
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      Drugs for Treating Partial ( Focal) Seizures 
· 
Focal seizures, or partial seizures, are so called because they involve only part of 
the brain and usually originate from one site or focus. 

· Therapeutic Actions and Indications 


- The drugs used to control partial seizures stabilize nerve membranes in two 
  
  ways either directly, by altering sodium and calcium channels, or indirectly, by 
 
  increasing the activity of GABA, an inhibitory neurotransmitter, and thereby 

  decreasing excessive activity.


- These drugs are indicated for the treatment of partial seizures.

· Contraindications and Cautions 
   
- Presence of any known allergy to the drug; 






- Bone marrow suppression


- In pregnancy or lactation


- Renal or hepatic dysfunction, renal stones.


· Adverse Effects



- The following conditions may occur: 






- Drowsiness, fatigue, weakness, confusion 




 

- Headache, and insomnia.








- GI depression, with nausea, vomiting, and anorexia.

· Drug–Drug Interactions


- If any of these drugs are taken with other CNS depressants. 


- In addition, numerous drug–drug interactions are associated with carbamazepine.

· Nursing Considerations 


Assessment:



- Any known allergies to these drugs


- Include screening for baseline status before beginning therapy and for any 

   potential adverse effects.

· Steven Johnsons Syndrome - Potentially fatal, characterized by dark red papules on skin and mucous membranes.



- Usually happens with antiepileptic agents 



- If a rash occurs especially in or around the mouth , hold medication and call 
 
  Dr.



Implementation:



- Monitor CBC before and periodically during therapy to detect and prevent 
serious bone marrow suppression and hepatic/ renal function.


- Discontinue the drug slowly and never withdraw the drug quickly because rapid 
withdrawal may precipitate seizures.


- Women should understand the risk of birth defects and use barrier contraceptives 
to avoid pregnancy.


- Suggest that the patient wear or carry a Medic-Alert bracelet to alert emergency 
workers and health care providers about the use of an antiepileptic drug.













Table 23.5 Drugs in Focus Drugs for Treating Partial (Focal) Seizures

	Drug Name
	Dosage/Route
	Usual Indications
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carbamazepine (Tegretol, Atretol)
	Adult: 800-1200 mg/day P0 in divided doses q6-8h
Pediatric (>12 yr): adult doses, do not exceed 1000 mg/day
Pediatric (6-12 yr): 20-30 mg/kg/day P0 in divided doses t.i.d. to q.i.d.
Pediatric (<6 yr): 35 mg/kg/day P0
	Drug of choice for partial (focal) seizures; tonic-clonic (grand mal) seizures, trigeminal neuralgia; bipolar disorder

	clorazepate (Tranxene, Gen-Xene)
	Adult: 7.5 mg P0 t.i.d., up to 90 mg/day
Pediatric (9-12 yr): 7.5 mg P0 b.i.d., up to 60 mg/day
	Adjunct for partial seizures, anxiety, alcohol withdrawal

	felbamate (Felbatol)
	Adult and children >14 yr: 2600 mg/day P0
Pediatric (2-14 yr): 15 mg/kg/day P0 in divided doses three to four times per day
	Monotherapy or adjunctive therapy for partial seizures; adjunctive therapy for Lennox-Gastaut syndrome in children

	gabapentin (Neurontin)
	Adult: 900-1800 mg/day P0 in divided doses t.i.d.
Pediatric (3-12 yr): 10-15 mg/kg/day P0 in divided doses
	Adjunct in treating partial seizures; treatment of post-herpetic pain

	lamotrigine (Lamictal)
	Adult: 300-500 mg/day P0 in divided doses b.i.d.
Pediatric (2-12 yr): 1-5 mg/kg/day P0 in divided doses b.i.d.
Pediatric (>12 yr): 100-400 mg/day P0 in divided doses b.i.d.
	Adjunct in treating partial seizures; adjunct for Lennox-Gastaut syndrome in children; long-term treat-ment of bipolar disorders

	levetiracetam (Keppra)
	Adult: 500 mg P0 b.i.d. up to 3000 mg/day
Pediatric (4-16 yr): 10 mg/kg P0 b.i.d. to a maximum of 1500-3000 mg/day
	Adjunctive treatment of partial seizures in adults

	oxcarbazepine (Trileptal)
	Adult: 600 mg P0 b.i.d.
Pediatric (4-16 yr): 8-10 mg/kg/day P0
	Monotherapy or adjunctive therapy of partial seizures in adults and children 4-16 yr of age

	pregabalin (Lyrica)
	150-600 mg/day P0 in divided doses
Neuropathic pain:100 mg P0 t.i.d.
Postherpetic neuralgia:75-150 mg P0 t.i.d.
	Adjunctive treatment of partial seizures; management of neuropathic pain associated with diabetic peripheral neuropathy and postherpetic neuralgia

	tiagabine (Gabitril)
	Adult: 4 mg P0 daily up to 56 mg/day in two to four divided doses
Pediatric (12-18 yr): 4 mg P0 daily up to a maximum 32 mg/day in two to four divided doses
	Adjunct in treating partial seizures

	topiramate (Topamax)
	Adult: 400 mg P0 daily in two divided doses; reduce dosage in renal impairment
Pediatric (2-16 yr): 5-9 mg/kg/day P0 in two divided doses
	Adjunct in treating partial seizures in adults
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                      General Characteristics of Antiepileptic Agents 


· Trial and error - no ideal drug controls seizures.


· Do not abruptly withdrawal, it may precipitate seizures.



· Close supervision in needed, along with compliance.

· Dosage is highly individualized.



· May require titrating the dose with several doses.

· No alcohol
· Baseline neuro-assessement.
· Many drug interactions
· Safety measures taken by nurse are taught to patient.

· Therapeutic goal is to control seizure without hindering patients ability
      to perform ADL’S.  

	Table 23.1 Drugs Used to Treat Various Types of Seizures
	
	
	
	
	
	
	

	Drug
	Type of Seizure
	
	
	
	
	
	

	 
	Tonic-clonic
	Absence
	Myoclonic
	Febrile
	Status Epilepticus
	Simple Partial
	Complex Partial

	Mephobarbital
	0
	0
	-
	-
	-
	-
	-

	Phenobarbital
	0
	-
	-
	x
	0
	0
	-

	Primidone
	0
	-
	-
	0
	-
	0
	0

	Clonazepam
	-
	0
	x
	-
	-
	-
	-

	Diazepam
	0
	-
	-
	-
	x
	-
	-

	Ethotoin
	x
	-
	-
	-
	-
	-
	-

	Fosphenytoin
	-
	-
	-
	-
	x
	-
	-

	Mephenytoin
	0
	-
	0
	-
	-
	0
	0

	Phenytoin
	x
	-
	-
	-
	x
	x
	x

	Ethosuximide
	-
	x
	-
	-
	-
	-
	-

	Methsuximide
	-
	0
	-
	-
	-
	-
	-

	Acetazolamide
	0
	-
	-
	-
	-
	-
	-

	Valproic acid
	-
	0
	x
	-
	-
	-
	0

	Zonisamide
	-
	0
	-
	-
	-
	-
	-

	Carbamazepine
	x
	-
	-
	-
	-
	x
	x

	Clorazepate
	-
	-
	-
	-
	-
	0
	0

	Felbamate
	-
	-
	-
	-
	-
	0
	0

	Gabapentin
	-
	-
	-
	-
	-
	0
	0

	Lamotrigine
	-
	-
	-
	-
	-
	0
	0

	Levetiracetam
	-
	-
	-
	-
	-
	0
	0

	Oxcarbazepine
	-
	-
	-
	-
	-
	0
	0

	Pregabalin
	-
	-
	-
	-
	-
	0
	0

	Tiagabine
	-
	0
	-
	-
	-
	0
	0

	Topiramate
	-
	-
	-
	-
	-
	0
	0



