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ABSTRACT
This article describes current antiepileptic drugs (AEDs)
that are available for treatment of epilepsy. Epilepsy is
characterized by repeated occurrence of seizures.
Epileptic seizures are classified into focal and generalized
types. Around two-dozen AEDs are available for treating
epilepsy. AEDs act on diverse molecular targets to
selectively modify the abnormal excitability of neurons by
reducing the focal seizure discharges or preventing spread
of excitation. AEDs suppress seizures by blocking the
voltage-gated sodium channels (phenytoin, carbamazepine, valproate, lamotrigine, oxcarbazepine, topiramate),
voltage-activated
calcium
channels
(ethosuximide,
gabapentin), potentiation of GABA inhibition (barbiturates,
benzodiazepines, tiagabine), and reduction of glutamate

excitation (felbamate, parampanel). Carbamazepine,
phenytoin, and valproate are the first-line agents for partial
seizures
and
generalized
tonic-clonic
seizures.
Ethosuximide is the drug of choice for absence seizures.
AEDs are orally-active and show unique pharmacokinetic
features. Some AEDs cause enzyme induction and hence
produce drug-drug interactions. Newer AEDs such as
gabapentin, levetiracetam, tiagabine, and pregabalin do not
cause enzyme induction. Despite many advances in
epilepsy research, nearly 30% of people with epilepsy have
drug-resistant or intractable seizures. Presently, there is no
cure for epilepsy. Thus, newer and better AEDs that can
better prevent refractory seizures and modify the disease
are needed for curing epilepsy.
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Introduction
Epilepsy is a chronic disorder characterized by
recurrent unprovoked seizures. A seizure is an abnormal
electrical discharge in the brain that causes alteration in
consciousness, sensation, and/or behavior. When the risk
of spontaneous seizures is sufficiently high, generally
after two witnessed spontaneous seizures, the patient is
diagnosed with epilepsy.
Epilepsy affects about 3 million people in the United
States and approximately 65 million people worldwide
(Jacobs et al., 2009; Reddy, 2013; Hesdorffer et al., 2013).
It is the fourth most common neurological disorder in the
US after migraine, stroke, and Alzheimer’s disease
(Hesdorffer et al., 2013). Epilepsy affects people of all
ages and both genders. Every year, nearly 150,000 new
cases of epilepsy are diagnosed in the United States
(Hesdorffer et al., 2013). Despite advances in technology
and treatment, epilepsy still remains a huge economic
burden, with an estimated health care cost of $2.7 billion
per year (Vivas et al., 2012).
Epilepsy may develop because of an abnormality in
brain wiring, an imbalance in inhibitory and excitatory
neurotransmitters, or some combination of these factors.
Many different mechanisms (e.g., ion channels and
neurotransmitters) can cause neuronal hyperexcitability
and lead to the development of seizures. Imbalances
between excitatory (glutamate) and inhibitory (GABA)

neurotransmitters, as well as excessive acetylcholine,
norepinephrine, and serotonin levels, may also be
involved in seizures. Primary epilepsy (~50%) is
idiopathic. In secondary epilepsy (~50%), referred to as
acquired epilepsy, seizures may result from a variety of
conditions
including
trauma,
anoxia,
metabolic
imbalances, tumors, encephalitis, drug withdrawal, or
neurotoxicity. The most common risk factors for
secondary epilepsy are birth injury, cerebrovascular
disease, brain tumors, alcohol withdrawal, traumatic
head injuries, developmental cortical malformations,
genetic inheritance, and infections of the central nervous
system (Reddy and Volkmer, 2017).
There are antiepileptic drugs (AEDs) available for the
treatment of epilepsy. They act on diverse molecular
targets to selectively modify the excitability of neurons
by reducing the focal seizure discharges or preventing
spread of excitation (Table 2). Despite many advances in
epilepsy research, nearly 30% of people with epilepsy
have “intractable seizures” that do not respond to even
the best available AEDs. There is a significant need for
drugs that prevent the development of epilepsy
(‘antiepileptogenic agents’) or alter its natural course to
delay the appearance or severity of epileptic seizures
(‘disease-modifying agents’) (Jacobs et al., 2001; Clossen
and Reddy, 2017; Younus and Reddy, 2017a).
During the past decade, there has been growing
research emphasis on the prevention of epileptogenesis
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