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Antiepileptic Drugs in Children : Current Concept
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An epileptic seizure is defined as the transient occurrence of signs and/or symptoms due to abnormally excessive or synchronous 
neuronal activity in the brain. The type of seizure is defined by the mode of onset and termination, clinical manifestation, and by 
the abnormal enhanced synchrony. If seizures recur, that state is defined as epilepsy. Antiepileptic drugs (AEDs) are the mainstay 
of treatment. Knowledge about initiating and maintaining adequate AEDs is beneficial for the clinician who treats children with 
epilepsy. This article will delineate the general principles for selecting, introducing, and discontinuing AEDs and outline guidelines 
for monitoring adverse effects. In general, AED therapy following a first unprovoked seizure in children is not recommended. 
However, treatment should be considered after a second seizure. In children and adolescents, if they are seizure-free for at least 2 
years, attempts to withdraw medication/s should be made, taking into account the risks vs. benefits for the individual patient. The 
decision on when and what AED to use should be tailored according to the patient. For optimal treatment, the selection of adequate 
AEDs can be achieved by considering the precise definition of the patient’s seizure and epilepsy syndrome. Continuous monitoring 
of both therapeutic and adverse effects is critical for successful treatment with AEDs.
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INTRODUCTION

An epileptic seizure is defined as the transient occurrence of 

signs and/or symptoms due to abnormally excessive or syn-

chronous neuronal activity in the brain. The type of seizure is 

defined by the mode of onset and termination, clinical mani-

festation, and abnormal enhanced synchrony16). If a seizure 

recurs, the state is defined as epilepsy. The operational defini-

tion provided by the International League Against Epilepsy 

defines epilepsy as “a condition characterized by recurrent 

(two or more) epileptic seizures, unprovoked by any immedi-

ate identified cause”11). In 2014, the definition of epilepsy was 

revised to : 1) at least two unprovoked (or reflex) seizures oc-

curring >24 hours apart; 2) one unprovoked (or reflex) seizure 

and a probability of further seizures similar to the general re-

currence risk (at least 60%) after two unprovoked seizures, 

occurring over the next 10 years; and 3) diagnosis of an epi-

lepsy syndrome15). The primary objective in treating epilepsy 

is to prevent further seizures and to reduce the acute and 

chronic side effects of treatment. Antiepileptic drugs (AEDs) 

is the mainstay of treatment of epilepsy. Knowledge about in-

troducing and maintaining adequate AEDs is beneficial to the 

children with epilepsy. This article will delineate the general 

principles of selecting, initiating, and discontinuing AEDs, 
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and outline the guidelines for monitoring any adverse effects.

INITIATION AND DISCONTINUATION OF AEDS

The recurrence rate after the first seizure is estimated to be ap-

proximately 30–40%. After the second seizure, it is about 70%. 

Recurrence risk is higher among patients with remote symptom-

atic etiology and for those who experienced a second seizure 

within 6 months of the first seizure33,36). AED is effective in reduc-

ing the risk of a recurrent seizure. However, treatment does not 

alter the underlying disorder and does not change the long-term 

prognosis31). Generally, introducing AED after the first unpro-

voked seizure is not recommended for children. Treatment is 

usually considered in children with high risks of recurrence. In 

contrast, in adults, treatment is usually indicated after the first 

seizure. However, it is debated whether children diagnosed with 

genetic or unknown self-limited epilepsy syndromes, such as self-

limited (previously benign) epilepsy with centro-temporal spike 

discharges, require immediate introduction of AED2,17). The re-

currence rate is low among those with epileptic syndromes. Evi-

dence suggests that approximately 25% of patients with recur-

rence, experience 10 or more seizures over a 10-year period33). 

Therefore, for children with genetic or unknown epilepsy who 

had a second seizure, the decision to treat with AED should be 

individualized. The clinician should consider whether the patient 

has a self-limited epilepsy syndrome, the frequency, and the rela-

tive risks vs. benefits of the treatment. A seizure itself is a very 

frightening symptom, however, the long-term psychosocial im-

pact of a single seizure in children is minimal. In adolescents and 

adults, the psychosocial impact could be serious, and the social 

stigma a big problem. Psychosocial impact and related factors 

should also be reviewed when considering AEDs after the first 

seizure22).

There are reports supporting that most patients with epi-

lepsy remain seizure-free with AEDs within the first few years 

of diagnosis3,6,35). Long-term use of AEDs could bring about 

morbidities1). Whether the patient can withdraw AEDs after a 

certain period of being seizure-free is a critical issue to con-

sider. Many studies have investigated the issue of remission 

and relapse after withdrawal of AEDs. Most of the studies 

have reported that 60% to 75% of children and adolescents 

with epilepsy who have been seizure-free for more than 2 to 4 

years on medication, will be seizure-free after discontinuation 

of AEDs3,4,6,8,13,37). A meta-analysis reported a pooled risk of re-

lapse of 25% at 1 year and 29% at 2 years after withdrawal5). In 

addition, it was also found that adolescent onset epilepsy has a 

higher recurrence risk following AED withdrawal than either 

childhood- (relative risk, 1.79) or adult-onset (relative risk, 

1.34) epilepsy. The recurrences tend to occur during the grad-

ual reduction of AED or soon after discontinuation. About 

half of the recurrences present within 6 months of medication 

withdrawal and more than 85% occur within 5 years3,5,37).

Clinically, it is important to find out the high-risk group for re-

currence after withdrawal of AEDs. Patients with epilepsy, who 

have congenital malformation of the brain, previous neurologic 

insult, brain tumor, inborn error of metabolism, trauma, or 

stroke, belong to the poor prognostic group35). In one study of 264 

pediatric patients, the cumulative recurrence risk in 2 years after 

discontinuation of AEDs was 42% in patients with the above 

causes32). Another study including patients with cerebral palsy 

and epilepsy showed that most of the patients did not have full 

seizure control. However, 58% of the patients who did achieve a 

seizure-free state for over 2 years remained seizure-free even after 

discontinuation of AEDs12). The type of cerebral palsy influenced 

the differential risk of recurrence. An estimation from a meta-

analysis revealed that the relative risk of recurrence in patients 

with remote structural causes compared with epilepsy of genetic 

or unknown causes was 1.555). 

Although abnormal interictal electroencephalography 

(EEG) is often considered as a major predictor of recurrence 

after withdrawal, there are conflicting evidences. Many stud-

ies have reported that a normal EEG prior to discontinuation 

was an important prognostic factor3,5,32). The presence of both 

slow waves and spike discharges was associated with high risks 

of relapse34). Some studies did not support EEG abnormalities 

as being prognostic21). However, changes in the EEG between 

initial study and the time of discontinuation could have some 

prognostic value34). Other factors such as duration of epilepsy, 

number of seizures, and type of seizures are not consistent 

prognostic factors of recurrence21,32,35). 

SELECTION OF ADEQUATE AEDS

After the diagnosis of epilepsy is established and the decision to 

introduce AED is made, the next step is choosing and ensuring 

adequate AEDs for treatment. The first step in AED selection is 
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defining the type of seizure and the classification of epilepsy or 

epilepsy syndrome. There are AEDs which have specified indica-

tions for focal seizures, such as carbamazepine and oxcarbaze-

pine. Vigabatrin is indicated for epileptic spasms, as well as for fo-

cal seizures. If those medications are used in generalized onset 

seizures such as absence (non-motor) or myoclonic seizures, the 

seizures will get worsened9,10). There are medications with speci-

fied indications : ethosuximide for absence (non-motor) seizures 

and clobazam or clonazepam for myoclonic seizures28). For gen-

eralized epilepsy, valproate is one of the most frequently pre-

scribed medication. Levetiracetam, lamotrigine, zonisamide, 

topiramate, clonazepam, clobazam, and rufinamide are classified 

as broad spectrum and are indicated for most seizure types. For 

the initial dose, usually a minimal dose is prescribed. The dose is 

then titrated at regular intervals, considering the half-life of the 

medication, therapeutic effect, and side effects. Knowledge about 

each medication such as its metabolism, specific adverse effects, 

and drug interactions is valuable for adjusting the dose for opti-

mal therapeutic effects. Once seizure control is achieved, the dose 

is maintained, and side effects are monitored. Fig. 1 illustrates the 

recommended steps for choosing and ensuring adequate AEDs.

MAINTENANCE AND MONITORING

Plasma drug levels are usually monitored for traditional 

AEDs such as carbamazepine, valproate, phenobarbital, and 

phenytoin. The drug level measurement is indicated for keep-

ing within the therapeutic range, checking before dose-escala-

tion, monitoring suspicion of poor compliance or drug inter-

action, lack or loss of therapeutic effect, or toxic symptoms. 

Plasma drug level can be measured for most of the newer 

AEDs. However, it is not required because the plasma level is 

usually well correlated with the dose9,10,29). 

AEDs are associated with various adverse effects, which should 

be considered during treatment. In about 15% of patients, AEDs 

are discontinued due to acute or idiosyncratic adverse effect/s. 

There are two kinds of adverse effects : one is dose-dependent; 

the other is idiosyncratic. The most important dose-dependent 

adverse effects are drowsiness, dizziness, diplopia, decrease in 

concentration, and mental slowing. For dose-dependent adverse 

effects, it is very important to educate the patients and family to 

report these early, if observed. With early suspicion, those adverse 

effects could be controlled with dose adjustment. Allergic reac-

tions such as skin rash, is an important idiosyncratic adverse ef-

fect, and patients and family should be informed of the risk, at the 

time of treatment initiation.

COGNITIVE AND BEHAVIORAL ADVERSE EFFECTS

There are various cognitive and behavioral adverse effects 

that are more prominent in children20,38). Although these are 

common in children, they are somewhat difficult to recog-

nize, especially for preschool-aged children. Regular evalua-

tion for changes in cognitive functions and behaviors and ed-

Fig. 1. Steps for selection of adequate AEDs in children with epilepsy. ACTH : adrenocorticotropic hormone, AED : antiepileptic drug.

Diagnosis of  
epilepsy

Classify type of 
seizure and 

epilepsy

Generalized 
seizure 

Focal seizure 
Not definite

Tonic seizure, atonic seizure Valproate, rufinamide, clobazam, lamotrigine, broad spectrum

Spasms ACTH, vigabatrin

Absence Ethosuximide

Atypical absence Ethosuximide, broad spectrum

Myoclonic seizure, primary generalized tonic clonic seizure Broad spectrum

Focal seizures Carbamazepine, oxcarbazepine, vigabatrin, phenytoin, gabapentin, eslicarbazepine lacosamide, 
pregabalin, perampanel

Broad spectrum; valproate, lamotrigine, topiramate, clobazam, zonisamide, levetiracetam, phenobarbital, clonazepam, rufinamide, perampanel
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ucation for the parents are recommended. These adverse 

effects are generally resolved via neurocognitive therapy and 

adjustment or alteration of the medication. 

HYPERSENSITIVITY REACTION

Cutaneous adverse drug reactions to AEDs are a common 

major problem in the treatment of epilepsy25-27). When an ad-

verse reaction occurs, the drug in question needs to be with-

drawn immediately in order to minimize its effects. Reintro-

ducing the sensitized drug should be avoided because more-

severe hypersensitivity reactions or even life-threatening 

conditions such as Stevens-Johnson syndrome or toxic epider-

mal necrolysis can occur14). In addition, the development of 

cross-reactivity to other AEDs reportedly occurs in 40–58% 

of the cases19,24). Cutaneous adverse drug reactions may, there-

fore, have a decisive impact on the course of treatment. Apply-

ing a desensitization protocol to the causative drug may be an 

option, especially if the patient has previously shown a favor-

able response to AED and has subsequently shown resistance 

or cross-reactivity to other AEDs26).

PSYCHIATRIC ADVERSE EFFECTS

Depression and anxiety are common adverse effects in pa-

tients with epilepsy, which are often underestimated in the 

pediatric population7). For example, behavioral adverse effects 

can occur with levetiracetam, topiramate, zonisamide, and 

phenobarbital. Irritability and hostility are the main concerns 

with levetiracetam, often seen soon after initiation18). 

Patients or family members are often unaware of cognitive 

and mood changes associated with AED therapy. Mood disor-

ders are common comorbidities in patients with epilepsy that 

may or may not be associated with AED therapy23). For pre-

vention, it is recommended that patients be evaluated for 

mood disturbances before and during treatment. The result 

can then be taken into account when choosing adequate 

AEDs. The association between AEDs and the risk for suicidal 

ideation and completed suicide was the subject of a recent US 

Food and Drug Administration (FDA; www.fda.gov). It is still 

unclear if AED therapy is causes suicidal ideation and if so, 

the possible mechanism behind it. Rather than an association 

with AEDs, mood disorders (and suicidality) may be the result 

of fronto-temporal connections; wherein hippocampal dam-

age from seizures may affect serotonin and other neuromodu-

lators related to depression and anxiety30). On the contrary, 

several AEDs, such as carbamazepine, lamotrigine, and val-

proate, have positive psychotropic effects. For example, FDA 

approval has been issued for lamotrigine for the treatment of 

bipolar depression10).

CONCLUSION

Guidelines should be developed to advise when to initiate 

AED therapy because there are diverse situations for each sei-

zure. If the results of EEG, magnetic resonance imaging, or 

the physical exam are significantly abnormal, there is nearly a 

50% risk of recurrence after a new onset seizure9,10). In general, 

it is not recommended to initiate AED therapy following the 

first unprovoked seizure in children. After a second seizure, 

treatment needs to be considered. In children and adolescents, 

if they are seizure-free for at least 2 years, an attempt to with-

draw the medication should be made considering risks vs. 

benefits for the individual patient. The decision on when and 

what AED to use should be tailored according to the case. In 

adolescents, issues with driving need to be considered with 

AED initiation and discontinuation. For optimal treatment, 

the selection of adequate AEDs can be achieved by the precise 

definition of a patient’s seizure and epilepsy syndrome. Con-

tinuous monitoring of the therapeutic and adverse effects is 

critical for the successful treatment with AEDs.
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