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AEDS: Drug-Drug interaction potential 
 

Low or None Moderate* High 

Gabapentin 
Pregabalin 

Levetiracetam 
Ethosuximide 

Vigabatrin 

Lamotrigine 
Topiramate 

Oxcarbazepine 
Tiagabine 

Zonisamide 

Phenytoin 
Carbamazepine 

Valproate 
Phenobarbital 

Primidone 
Felbamate 

* Usually the “victim” of another medication 

 
AEDS: Risk of accumulation in hepatic disease 
 

Low or None Intermediate High 

Gabapentin 
Vigabatrin 

Topiramate 
 

Levetiracetam 
Oxcarbazepine 
Zonisamide? 
Lamotrigine 

 

Phenytoin 
Carbamazepine 

Valproate 
Ethosuximide 

Benzodiazepines 
Tiagabine 

 
AEDS: Risk of accumulation in renal disease 
 

Low or None 
(dose reduction unnecessary) 

Intermediate 
(slight dose reduction unnecessary) 

High 
(dose reduction necessary) 

Phenytoin 
Carbamazepine 

Valproic acid 
Ethosuximide 

Benzodiazepines 
Tiagabine 

Phenobarbital 
Primidone 
Felbamate 
Zonisamide 
Lamotrigine 

 

Gabapentin 
Topiramate 

Levetiracetam 
Oxcarbazepine 

Vigabatrin 
 

 
AEDS: Cognitive effects 
 

None or Minimal Some Significant 

Gabapentin 
Lamotrigine 

Tiagabine 
Levetiracetam 
Oxcarbazepine 

Phenytoin 
Carbamazepine 

Valproate 
Vigabatrin 

Zonisamide? 

Phenobarbital 
Primidone 

Benzodiazepines 
Topiramate 
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AEDS: Idiosyncratic reactions – “Classic” AEDs 
 

 Carbamazepine Ethosuximide Phenobarbital Phenytoin Valproate 

Agranulocytosis X X X X X 
Aplastic anemia X X  X X 
Dermatitis/rash X X X X X 
Stevens-Johnson X X X X X 
Hypersensitivity X X X X X 
Hepatic failure X  X X X 
Pancreatitis X   X X 

 
 
AEDS: Idiosyncratic reactions – “Newer” AEDs 
 

 GBP LTG TPM TGB OXC LEV ZNS 

Agranulocytosis       X 
Aplastic anemia       X 
Dermatitis/rash X X X X X X X 
Stevens-Johnson  X     X 
Hypersensitivity  X      
Hepatic failure  X X     
Pancreatitis        

GBP - Gabapentin; LTG - Lamotrigine; TPM - Topiramate; TGB – Tiagabine; OXC - Oxcarbazepine; LEV – Levetiracetam; ZNS - Zonisamide  

 
 
AEDS: with Black Box warnings 
(A black box warning is the strictest warning put in the labeling of prescription drugs or drug products by the Food and 
Drug Administration (FDA) when there is reasonable evidence of an association of a serious hazard with the drug.) 
 

Carbamazepine Aplastic Anemia 

Lamotrigine Serious rash 

Valproate Hepatotoxicity 
Pancreatitis 
Teratogenicity 

Topiramate (under consideration for a Black Box 
warning) 

Increased Risk of Birth Defects 
Development of Suicidal Thoughts and Actions 
Eye Disorders from Topamax Use 
Metabolic Acidosis, Oligohidrosis, and Hyperthermia 

Felbamate (Felbatol™) – Not reviewed in this 
neuroscience block; infrequently used at this time 

Aplastic anemia 
Liver failure 
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Epilepsy Emergencies – Status epilepticus 
 
Status epilepticus is traditionally defined as 30 minutes of continuous seizure activity or multiple seizures without 
return to neurologic baseline.  Status epilepticus represents the persistence of abnormal excitation and the 
ineffective recruitment of inhibition (usually the dentate gyrus is the “break” for excitatory activity). 

• However, seizures lasting longer than 5 minutes are less likely to end without an external intervention and 
should be considered status epilepticus. 

• Generalized convulsive status epilepticus has pronounced convulsive motor activity that typically involves 
tonic contractions followed by clonic jerking that are classically recognized as seizure activity. 

• Nonconvulsive status epilepticus may have no clinical manifestations, but is increasingly being recognized 
through video-EEG monitoring and may occur in 8-34% of patients with altered mental status in the ICU.  
Finding a patient with altered mental status worse than expected for their underlying condition should raise 
concern for nonconvulsive status epilepticus. 

• Convulsive status epilepticus appears to be more rapidly damaging to the patient than nonconvulsive status 
epilepticus. 

• Use of IV antiepileptic drugs is generally preferred for management of status epilepticus; modern treatment 
of status epilepticus emphasize time to treatment rather than a certain sequence of medications. 

• As treatment is initiated, a search for an underlying etiology of the status epilepticus is simultaneously 
begun; 50% of cases have an acute symptomatic etiology (e.g. stroke). 

 
Treatment of status epilepticus 
First Line 

• Lorazepam IV (0.1 mg/kg loading dose given at 2 mg/min) 
o Alternate - Midazolam IV (0.2 mg/kg loading dose) 
o Alternate - Diazepam IV (0.2 m/kg as a loading dose at a rate of 5 mg/min) 

 
Second Line* 

• Fosphenytoin IV (20 mg/kg at a rate of 50 mg/min, may rebolus with another 10 mg/kg, as a loading dose; 
then 100 mg IV every 6-8 hours as maintenance) – some risk of cardiac arrhythmias and hypotension. 

o Alternate (not yet FDA approved)? – Valproate (20-40 mg/kg IV loading dose then 4-6 mg/kg every 
6-8 hours as maintenance) 

o Alternate (not yet FDA approved)? – Levetiracetam (2,000-4,000 mg IV loading dose and then 10-
15 mg/kg every 12 hours as maintenance) 

o Alternate (not yet FDA approved)? – Lacosamide 200-400 mg IV loading dose and then 200-300 
mg every 12 hours as maintenance) 

 
Third Line** 

• Propofol IV (1-2 mg/kg loading dose then 2-10 mg/kg/hr as maintenance) 
• Midazolam IV (0.2 mg/kg loading dose then 0.1-2 mg/kg/hr as maintenance) 
• Pentobarbital IV (5-10 mg/kg loading dose then 0.5-5 mg/kg/hr as maintenance) 

 
* If you load a patient IV, don’t forget to start the maintenance dose or they will later start to seize again when the initial loading 
medication dose begins to be metabolized. 
** At this time the patient is usually intubated, placed in an ICU and under continuous EEG monitoring that is used to monitor for further 
seizure activity as well as used to adjust the dose of medication.  
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FDA Use-in-Pregnancy: Risk Categories 
 

Category C Category D Category X 
Gabapentin 
Lamotrigine 

Levetiracetam 
Oxcarbazepine 

Tiagabine 
Zonisamide 

Carbamazepine 
Phenobarbital 

Phenytoin 
Topiramate 

 

Valproate 

 
 
FDA Pregnancy Categories 1, 2 

Pregnancy 
Category 

Description 

A 
No risk in controlled human studies: Adequate and well-controlled human studies have failed to 
demonstrate a risk to the fetus in the first trimester of pregnancy (and there is no evidence of risk in later 
trimesters). 

B 

No risk in other studies: Animal reproduction studies have failed to demonstrate a risk to the fetus and 
there are no adequate and well-controlled studies in pregnant women OR Animal studies have shown an 
adverse effect, but adequate and well-controlled studies in pregnant women have failed to demonstrate a 
risk to the fetus in any trimester. 

C 
Risk not ruled out: Animal reproduction studies have shown an adverse effect on the fetus and there are 
no adequate and well-controlled studies in humans, but potential benefits may warrant use of the drug in 
pregnant women despite potential risks. 

D 
Positive evidence of risk: There is positive evidence of human fetal risk based on adverse reaction data 
from investigational or marketing experience or studies in humans, but potential benefits may warrant use 
of the drug in pregnant women despite potential risks. 

X 

Contraindicated in pregnancy: Studies in animals or humans have demonstrated fetal abnormalities and/or 
there is positive evidence of human fetal risk based on adverse reaction data from investigational or 
marketing experience, and the risks involved in use of the drug in pregnant women clearly outweigh 
potential benefits. 

N FDA has not yet classified the drug into a specified pregnancy category. 

1 One characteristic of the FDA definitions of pregnancy categories is that the FDA requires a relatively large amount of high-
quality data on a pharmaceutical for it to be defined as Pregnancy Category A. Because of this, many drugs that would be 
considered Pregnancy Category A in other countries are allocated to Category C by the FDA 

2 The FDA does not regulate labeling for all hazardous and non-hazardous substances. Many substances, including alcohol, 
are widely known to cause serious hazards to pregnant women and their fetus, including fetal alcohol syndrome. Many other 
pollutants and hazardous materials are similarly known to cause reproductive harm. However, some of these substances are 
not subject to drug labeling laws, and are therefore not assigned a "Pregnancy Category" per 21 CFR 201.57. 
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Anti-epileptic medications (Adjunct learning resource – Gruener) 

Drug 
 

Monthly cost for 
an adult  

Mechanism of 
action a 

Half-life b Indication 
(spectrum of 

efficacy) 

Side effects Black Box warnings & 
Contraindications c 

Clearance 

PHENYTOIN 
(Dilantin™) 
 
 
 
 
 
 
$65 – Generic 
$88 – Brand-name 

Binds to the active 
state of the sodium 
channel, enhances 
fast sodium channel 
inactivation reducing 
high-frequency firing 

INTERMEDIATE 
 
Potent P450 
inducer (reduces 
efficacy of multiple 
drugs, and is 
affected by 
numerous agents) d 
 
Saturable non-
linear kinetics e 

• Focal seizures 
• Generalized TC 

seizures 
• Status epilepticus 

• Ataxia/nystagmus 
• Cerebellar atrophy 
• Gingival hyperplasia, 

hirsutism, coarse facial 
features 

• Osteomalacia 
• Peripheral neuropathy 
• Category D (birth 

defects) 

No black box warning Hepatically 
cleared 

Contraindications 
• Sinus bradycardia, SA 

block, 2nd and 3rd 
degree AV block 

• Generalized myoclonic 
and absence seizures 
(may exacerbate) 

PHENOBARBITAL 
(Luminal™) 
 
 
 
 
 
 
 
 

  
  
  $50 – Generic 

  

Binds GABA-A 
receptor and 
prolonging the 
opening of 
associated chloride 
channel 

LONG 
 
Potent P450 
inducer (reduces 
efficacy of multiple 
drugs, and is 
affected by 
numerous agents) 

• Focal seizures 
• Generalized TC 

seizures 
• Status epilepticus 

• Sedation, decreased 
concentration, mood 
changes (depression)  

• Osteomalacia 
• Dupuytren’s 

contractures, plantar 
fibromatosis, and frozen 
shoulder with long term 
use 

• Hyperactivity in children 
• Category D (cardiac 

malformations) 

No black box warning 
 

Hepatically 
cleared 

Contraindications 
• Porphyria 
• Respiratory disease 

CARBAMAZEPINE 
(Tegretol™, 
Carbatrol™, 
Equator™, Epitol™) 
 
 

Binds to the active 
state of the sodium 
channel, enhances 
fast sodium channel 
inactivation reducing 
high-frequency firing 

INTERMEDIATE 
 
Non-linear kinetics 
– induces its own 
metabolism 
(autoinduction) 

• Focal seizures 
• (Generalized TC 

seizures) 
 

• Stevens-Johnson & toxic 
epidermal necrolysis - 
↑ with HLA-B1502 
allele (esp. Asian 
descent) 

• Dizziness 

Black box warnings 
• Aplastic anemia 

 

Hepatically 
cleared 
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  $70 – Generic 
$130 – Brand-name 

• OTHER - Trigeminal 
neuralgia, Bipolar 
disorder 

• Hyponatremia 
• Agranulocytosis 
• Hepatic failure 
• Pancreatitis 
• Category D (congenital 

birth defects) 

Contraindications 
• History of bone marrow 

depression 
• Concomitant use of 

MAOI or nefazodone 
• Generalized myoclonic, 

atonic and absence 
seizures (may 
exacerbate) 

OXCARBAZEPINE 
(Trileptal™) 

 
 
 
 
 
 
  $380 – Brand-name 

Binds to the active 
state of the sodium 
channel, enhances 
fast sodium channel 
inactivation reducing 
high-frequency firing 

SHORT • Focal seizures 
 

• OTHER – Migraine, 
Bipolar disorder 

• Hyponatremia (esp. in 
elderly on diuretics) 

• Abrupt withdrawal – 
rebound seizures 

• Suicidal ideation 
• Photosensitivty 
• Category C (cleft lip, 

palate) 

No black box warning 
 

Hepatically 
cleared 

Contraindications 
• Avoid combining with 

other sodium channel 
blocker AED’s -  
increased incidence of 
dizziness, diplopia and 
ataxia 

VALPROATE 
(Depakote™) 
 
 
 
 
 
 
  $75 – Generic 
$350 – Brand-name 

GABA potentiation, 
Blocking T-type 
calcium channels, 
Blocking sodium 
channels 

INTERMEDIATE • Generalized seizures 
(including Absence & 
Juvenile Myoclonic 
Epilepsy f) 

• Focal seizures 
 
• OTHER – Migraine, 

Bipolar disorder 

• Fatigue, drowsiness, 
cognitive slowing 

• Weight gain, hair loss, 
peripheral edema 

• Thrombocytopenia 
• Tremor 
• Reversible parkinsonism 

(in seniors) 

Black box warnings 
• Hepatotoxicity 
• Pancreatitis 
• Category X - Highest 

rate of teratogenicity 
 

Hepatically 
cleared 

Contraindications 
• Urea Cycle Disorder 

(hyperammonemic 
encephalopathy) 

ETHOSUXIMIDE 
(Zarontin™) 
 
 
 
 
 

 $155 – Generic 
 $350 – Brand-name 

Blocking T-type 
calcium channels 

LONG • Absence seizures • Nausea, abdominal 
discomfort, anorexia 

• Aplastic anemia, 
thrombocytopenia, 
agranulocytosis 

• Systemic lupus 
erythematosus 

• Suicidal ideation 
• Rash, Stevens-Johnson 

syndrome 
• Category C 

No black box warning 

 

Hepatically 
cleared 

No contraindications 
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GABAPENTIN 
(Neurontin™) 
 
 
 

  
   $40 – Generic 
 $350 – Brand-name 

 

Binds to voltage 
gated calcium 
channels (alpha-2-
delta subunit) 
reducing calcium 
influx and associated 
neurotransmitter 
release 

SHORT • Focal seizures – 
Adjunct 
 

• OTHER – Migraine, 
neuropathic pain, 
Post herpetic 
neuralgia, restless 
legs syndrome 

• Dizziness, somnolence, 
fatigue, cognitive 
slowing (elderly) 

• Weight gain 
• Peripheral edema 
• May cause myoclonus 
• Category C 

No black box warning  Renally 
cleared 

No contraindications 

LAMOTRIGINE  
(Lamictal™) 
 
 
 
 

   $80 – Generic 
 $350 – Brand-name 

Binds to the active 
state of the sodium 
channel, enhances 
fast sodium channel 
inactivation reducing 
high-frequency firing  
 
Other unrecognized 
actions (GABA?) 

INTERMEDIATE • Focal seizures 
• Generalized tonic-

clonic seizures 
• Lennox-Gastaut 

syndrome g 
 

• OTHER – Bipolar 
disorder 

• Slow titration of dose to 
avoid rash (in 3%) 

• Suicidal ideation (1-5%) 
• Has one of the lowest 

rates of teratogenicity 
• Synergistic when 

combined with 
Valproate 

• Category C 

Black box warning 
• Stevens-Johnson 

reaction, toxic 
epidermal necrolysis, 
hypersensitivity 
syndrome 

 

Hepatically 
cleared 

No contraindications 

TOPIRAMATE 
(Topamax™) 
 
 
 
 
 
 
 
 

   $57 – Generic 
 $310 – Brand-name 

Antagonism of 
AMPA/kainite 
receptors,  
Augmentation of 
GABA activity, 
Blocking of voltage-
gated sodium 
channels 

INTERMEDIATE • Focal seizures - 
Adjunct 

• Generalized tonic-
clonic seizures – 
Adjunct 

• Lennox-Gastaut 
syndrome - adjunct 

 
• OTHER – Migraine, 

Weight loss and off-
label for Bipolar 
disorder  

• Cognitive slowing 
(titrate slowly, patients 
may not be aware)  

• Renal stones (1.5%) 
• Angle-closure  

glaucoma (elderly) 
• Paresthesia’s 
• Oligohidrosis, 

hyperthermia, metabolic 
acidosis (children) 

• Category D (cleft 
lip/palate) 
 

No black box warning  
 
 
 
 
 

Renal 
clearance 
predominates 

No contraindications 

TIAGABINE 
(Gabitril™) 
 
 
 
 

  $150 – Generic 
  $240 – Brand-name 

Inhibits GABA 
reuptake 

SHORT • Focal seizures - 
adjunct 
 
 

• OTHER – Off-label for 
MS-related spasticity, 
addiction, sleep 

• Dizziness, asthenia, 
nervousness, tremor, 
depression, emotional 
lability 

• Dose-related episodes 
of nonconvulsive status 
epilepticus or 
encephalopathy 

• Category C 

No black box warning Hepatically 
cleared 

Contraindications 
• May exacerbate 

absence and myoclonic 
seizures 
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LEVETIRACETAM 
(Keppra™, Spritam™, 
Levetiracetam™) 
 

    $57 – Generic 
$310 – Brand-name 

Binds to synaptic 
vesicle protein 2V2A 
(nonspecific 
decrease in 
neurotransmitter 
release) 

SHORT 
 
No known, 
significant, 
pharmacokinetic 
interactions 

• Focal seizures 
• Generalized tonic-

clonic seizures 
• Generalized 

Myoclonic seizures 

• Somnolence, dizziness, 
asthenia 

• Irritability, hostility 
(children) 

• Category C 

No black box warning  Renally 
cleared 

No contraindications 

ZONISAMIDE 
(Zonogram™) 
 
 
 
 
  $80 – Generic 
$720 – Brand-name 

Blocks T-type calcium 
channels 
Inhibits sodium 
channels 
Weak inhibition of 
carbonic anhydrase 
activity 

LONG • Focal seizures – 
Adjunct 

• (2nd line for 
Absence seizures?) 

• Cognitive slowing 
• Serious rash (rare) 
• Depression, psychosis 

(rare) 
• Kidney stones (4%) 
• Oligohidrosis, 

hyperthermia, metabolic 
acidosis (children) 

• Category C 

No black box warnings 
 

Hepatically 
cleared 

Contraindications 
• Cannot use with a sulfa 

allergy 

LACOSAMIDE 
(Vimpat™) 

     
  $825 – Brand-name 

Selectively enhances 
slow inactivation of 
voltage-gated 
sodium channels  

INTERMEDIATE • Focal seizures - 
Adjunct 

• Dizziness, headache, 
nausea, vomiting, 
diplopia (10%) 

• Category C 

No black box warning Hepatically 
cleared 

No contraindications 

VIGABATRIN 
(Sabril™) 
 
 
 
 
 
 
 
$4,709 – Brand-name 

Prolongs the action 
of GABA by inhibiting 
its degradation 
(inhibits GABA 
transaminase) 

INTERMEDIATE • Focal seizures – 
adjunct 

• Infantile spasms 
(esp. in presence of 
tuberous sclerosis) 

  
  

• Behavior chance, 
psychosis, depression 

• Sedation, fatigue, 
dizziness 

• Category C 

Black box warning 
• Permanent bilateral 

concentric visual field 
constriction (30-40% 
of patients); requires 
regular visual field 
testing 

Hepatically 
cleared 

Contraindications 
• May exacerbate 

absence and myoclonic 
seizures 
 

a Mechanism of action of the AEDs is generally not well understood 
b Half-life - short: < 10 hour; Intermediate: 10-30 hours; Long: >30 hour 
c These drugs are all known to be teratogenic (esp. Valproic Acid) and can reduce the effectiveness of birth control; before starting a woman on one of these medications 

you must discuss—and document—these potential side effects. All fertile woman using AEDs’ should take folic acid supplements continuously. 

d Phenytoin notoriously interacts with other drugs…especially Coumadin 
e Phenytoin anticonvulsant free level is more helpful in patients with low albumin (i.e., cancer patients) 
f Juvenile Myoclonic Epilepsy is a syndrome common in young teenagers characterized by myoclonic jerks (often upon awakening in the morning or during early morning 

hours), absence and generalized tonic-clonic seizures; characteristically worsened with sleep deprivation 
g Lennox-Gastaut Syndrome is a syndrome characterized by multiple seizures, particularly tonic and atonic seizures, a slow (< 2.5 Hertz) spike-wave pattern that is 

generalized and of highest voltage in the frontal region, and mental retardation 
An additional point: Anticonvulsant drug levels are a little overrated; unlike with INR, AED levels are suggested ranges; the goal is control of symptoms at the minimum 
dose and to minimize side effects, but not to keep the patient at a certain anticonvulsant medication level. 
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