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Abstract

Objectives Longitudinal prescription patterns of

antiepileptic drugs (AEDs) have not been described to date

in Korea. Here we aimed to describe AED prescribing

trends over a 12-year period and assess age differences in

AED prescribing patterns in a pediatric epilepsy

population.

Methods We retrieved and analyzed all AED prescribing

and dispensing data in 2001–2012 in patients aged

0–18 years with an established diagnosis of epilepsy at the

largest tertiary children’s hospital in Korea. AEDs included

for analysis were classified as older (i.e., carbamazepine,

ethosuximide, phenobarbital, phenytoin, and valproic acid)

and newer (i.e., gabapentin, lamotrigine, levetiracetam,

oxcarbazepine, pregabalin, topiramate, vigabatrin, zon-

isamide, lacosamide, and rufinamide) on the basis of

market availability before versus after 1991.

Results A total of 5593 patients with epilepsy were pre-

scribed an AED during the 12-year period. The proportion

of newer AED prescriptions was 52.6 % in 2001 and

continuously increased to 74.3 % in 2012. Oxcarbazepine

was most widely used, followed by valproic acid. While

carbamazepine and vigabatrin use progressively decreased

over the 12-year period, those of lamotrigine and topira-

mate rapidly increased. Age differences in prescribing

patterns were observed. Polytherapy was observed in

49.7 % of the total population, while 83.9 % of new users

were prescribed monotherapy.

Conclusion This study provided updated information on

AED prescription trends for childhood epilepsy. We

found a progressive increase in the use of newer AEDs.

However, valproic acid, the only prevalent older AED,

continued to be widely prescribed. A high rate of poly-

therapy among the prescriptions overall raises some safety

concerns.

Key Points

The use of newer antiepileptic drugs (AEDs) such as

oxcarbazepine, lamotrigine, and topiramate

increased over the course of the study period from

52.6 % in 2001 to 74.3 % in 2012.

Over the 12-year study period, the most commonly

prescribed monotherapy was oxcarbazepine,

followed by valproic acid.

For polytherapy, the most prevalent AED was

valproic acid, followed by topiramate.
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1 Introduction

Epilepsy is a common chronic neurological disorder in

childhood that has the potential to adversely affect edu-

cational and social outcomes [1]. The reported median

annual incidence rate in pediatric populations is approxi-

mately 82.2 per 100,000 [2]. Although other options such

as surgery and nerve stimulation are available, the use of

antiepileptic drugs (AEDs) remains the mainstay of epi-

lepsy treatment. Several epidemiological studies have

evaluated AED prescribing patterns in adult and pediatric

populations and reported different trends in the use of

second-generation AEDs [3–16]. Prescription patterns have

been evaluated most actively in European countries [3–5,

7–13, 17–19], whereas few studies have reported on AED

utilization in large pediatric epilepsy cohorts in Asian

countries [15, 16]. AED prescribing patterns, particularly

with respect to newer AED use in children, vary among

countries due to differences in health care systems, AED

availability, medication costs, reimbursement systems,

epilepsy treatment guidelines, prescribing habits, and other

unknown reasons [7]. In Korea, National Health Insurance

Cooperation (NHIC), a unique insurer, pays for epilepsy-

related health care expenses including AEDs, with only a

30 % co-payment when prescribed for approved

indications.

One-year AED prescribing patterns were described in a

study using the NHIC database in Korea [20]. However, to

the best of our knowledge, no study of the pediatric epi-

lepsy population in Korea has described the initial and

longitudinal AED prescription patterns. Thus, the aim of

the present study was to describe initial and overall AED

prescription trends in children with AED-treated epilepsy

over a 12-year period, 2001–2012, at the largest tertiary

children’s hospital in Korea. Further, we aimed to assess

age differences in AED prescribing patterns in a pediatric

epilepsy population.

2 Methods

2.1 Data Source

We retrieved and analyzed all AED prescribing and dis-

pensing data from 2001 to 2012 in an electronic database of

Seoul National University Children’s Hospital, the nation’s

largest (285-bed) children’s hospital that treats 500

ambulatory pediatric patients daily. The retrieved data

contained age, sex, date of prescription issued, generic

name, formulary code, dosing regimen, diagnosis code, and

hospital utilization history such as ambulatory visit,

emergency visit, and inpatient admission information.

Approval from the local institutional review board was

obtained prior to the data collection and analysis (Approval

no.: H-1305-633-492).

2.2 Study Population

The study population was defined as patients aged

0–18 years who were prescribed an AED with an estab-

lished diagnosis of epilepsy. To assess the pattern of initial

AED prescribing in patients treated at this tertiary care

children’s hospital, we identified new AED users as those

who were not prescribed any AEDs within a 1-year period

prior to the first AED prescription in this hospital.

2.3 Study Drugs

The AEDs included in the analysis were classified as older

AEDs (i.e., carbamazepine, ethosuximide, phenobarbital,

phenytoin, and valproic acid) and newer AEDs (i.e.,

gabapentin, lamotrigine, levetiracetam, oxcarbazepine,

pregabalin, topiramate, vigabatrin, zonisamide, lacosa-

mide, and rufinamide) on the basis of market availability

before versus after 1991 [13, 21].

2.4 Data Analysis

2.4.1 AED Utilization Analysis

Instead of using the defined daily dose (DDD) to evaluate

AED utilization, we used a concept termed ‘‘person-days of

treatment’’, which indicates the summed number of days of

AED treatment. Considering that various dose ranges are

required in pediatric patients and changes in AED selection

occur frequently, the unit of person-days of treatment was

more relevant than DDD. We represented the utilization of

individual AEDs and older/newer AEDs as a group as a

proportion of AED-treated person-days for all patients for

the overall study period and each year.

We also evaluated AED utilization by age group.

Patients were categorized into five age groups according to

the definition of the National Institute of Child Health and

Human Development Pediatric Terminology released in

July 2011 [22]: 0–12 months (infancy), 13–24 months

(toddler), 2–5 years (early childhood), 6–11 years (middle

childhood), and 12–18 years (early adolescence).

2.4.2 Initial AED Treatment Analysis

The pattern of AED prescriptions in new users was eval-

uated using only the first prescription for each patient. The

prescription prevalence was calculated as the number of

prescriptions of specific AEDs or groups of interest divided
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by the total number of AED prescriptions multiplied by

100 %. Prescriptions were counted more than once if more

than one AED was prescribed for a single patient.

2.4.3 Mono- and Polytherapy

The prevalence of mono- or polytherapy is shown as pro-

portion of patients. Patients who received two or more

AEDs on the same prescription date at least once were

classified into the polytherapy group.

2.5 Statistical Analysis

Data are presented with descriptive statistics for demo-

graphic and AED utilization characteristics. The distribu-

tions of AED utilization by age group were evaluated using

Pearson’s Chi-square test using age 0–12 months as the

reference group. The AED utilization trends over the

12-year period were verified using the Cochran-Armitage

trend test, and the peak significance was tested by the Mack

Wolfe test. P values of\0.05 were considered significant

and adjusted by Bonferroni correction if necessary.

The data management and statistical analysis were

conducted using SAS version 9.3 (SAS Institute, Cary, NC,

USA) and R statistical software (Foundation for Statistical

Computing, Vienna, Austria).

3 Results

3.1 Patient Population

Over the 12-year study period, a total of 5593 patients with

epilepsy were prescribed at least one AED, a mean of 3000

patients were prescribed at least one AED per year, and 4788

patients received their first prescription for an AED (a mean

399 new patients per year). The majority of patients were

C6 years of age (60.1 % in the population overall, 57.9 % in

the new user population), with a high preponderance of male

patients. The total population increased in size over the study

period, whereas the number of new users remained relatively

unchanged. These findings indicate that, due to the chronic

nature of the disease, fewer patients were lost during follow-

up than were added over time (i.e., incidence). Around half of

the patients had focal (partial) epilepsy, while 28.1 % had

generalized epilepsy (Table 1).

3.2 Overall AED Utilization

3.2.1 Utilization of AEDs During the 12-Year Study Period

In 2001–2012, 157,110 AED prescriptions (12,227,964

person-days of treatment) were issued. Newer AEDs

comprised 67.8 % of the total AED utilization (8,290,665

of 12,227,964 person-days of treatment), with oxcar-

bazepine (24.3 %) and valproic acid (22.0 %) being the

most commonly prescribed in the total population.

During the 12-year period, polytherapy was observed

in 2961 patients (47.1 % of the total population); of these

patients, 1234 (22.1 % of the total population) were

prescribed three or more AEDs. The AEDs most com-

monly prescribed as monotherapy were oxcarbazepine

(34.1 %), valproic acid (30.0 %), lamotrigine (9.6 %), and

topiramate (8.7 %). For polytherapy, valproic acid

(19.6 %), topiramate (17.4 %), oxcarbazepine (16.5 %),

and lamotrigine (14.6 %) were most commonly

prescribed.

3.2.2 Changing Trends of AED Utilization over 12 Years

In the total population, the proportion of prescriptions for

newer AEDs increased continuously from 52.6 % in 2001

to 74.3 % in 2012 (p\ 0.0001). Valproic acid was most

commonly used until 2005, continually decreased with the

increased use of newer AEDs (p = 0.0023), and then

remained the second most prescribed AED. Carbamazepine

and vigabatrin showed a rapid decrease in use from 14.4 %

and 15.9 % in 2001 to 4.1 and 4.4 % in 2012, respectively

(both p\ 0.0001). The use of phenytoin and phenobarbital

remained fairly low throughout the study period, account-

ing for\2 % and 3 %, respectively. Since 2006, oxcar-

bazepine has been the most widely used AED. There was a

rapid increase in the use of lamotrigine and topiramate

during the 12-year study period (from 6.2 % and 5.9 % in

2001 to 17.7 and 16.9 % in 2012, respectively;

p = 0.0002). Levetiracetam became available at the study

institution in 2007, and its use continually increased

thereafter (p\ 0.0001) (Fig. 1).

3.2.3 AED Utilization by Age Group

There were significant differences in AED utilization

among the five age groups (p = 0.0015). A Bonferroni-

corrected post hoc test indicated a statistically significant

AED utilization difference between infancy and early

childhood (p\ 0.01), infancy and middle childhood

(p\ 0.01), and infancy and early adolescence (p\ 0.01).

However, no significant AED utilization difference was

seen between the infancy and toddler groups.

In patients aged 0–12 months, vigabatrin was the most

widely used (32.3 %) AED, followed by valproic acid

(24.5 %), lamotrigine (8.5 %), topiramate (8.2 %), phe-

nobarbital (7.9 %), and carbamazepine (7.2 %). The use of

vigabatrin and phenobarbital peaked in the infancy group,

declined after age 1, and remained fairly constant over the

age range of 2–18 years. In patients aged 2–5 years,
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Table 1 Demographic and AED utilization characteristics of the study population

Total population (n = 5593) New user population (n = 4788)

Demographic characteristics

Gender, male [n (%)] 3140 (56.1) 2690 (56.2)

Age at first prescription (mean ± SD) 7.0 ± 4.7 6.7 ± 4.7

Age group at first prescription [n (%)]

0–12 month 629 (11.2) 614 (12.8)

13–24 month 341 (6.1) 300 (6.3)

2–5 years 1261 (22.5) 1100 (23.0)

6–11 years 2280 (40.8) 1883 (39.3)

12–18 years 1082 (19.3) 891 (18.6)

Patient number at each year (n)

2001 2039 494

2002 2228 366

2003 2551 384

2004 2719 324

2005 2883 397

2006 2975 349

2007 3258 425

2008 3400 414

2009 3501 456

2010 3566 433

2011 3498 410

2012 3378 336

Epilepsy type [n (%)]

Localized 2868 (51.3) 2314 (48.3)

Generalized 1572 (28.1) 1360 (28.4)

Unspecified or others 1153 (20.6) 1114 (23.3)

AED utilization characteristics

Number of AEDs per patients [n (%)]

One 2961 (52.9) 4015 (83.9)

Two 1398 (25.0) 541 (11.3)

Three or more 1234 (22.1) 232 (4.8)

Number of prescriptions issued 157,110 5868a

Total person-days of AED treatmentb 12,227,964 –

Utilization and prevalence of each AED during 12 years [no. of person-days (% prevalence)]c

Older AEDs 3,937,299 (32.2) 2591 (44.2)

Valproic acid 2,684,448 (22.0) 1685 (28.7)

Carbamazepine 784,162 (6.4) 365 (6.2)

Phenobarbital 244,582 (2.0) 343 (5.9)

Phenytoin 165,082 (1.4) 148 (2.5)

Ethosuximide 59,025 (0.5) 50 (0.9)

Newer AEDs 8,290,665 (67.8) 3,277 (55.8)

Oxcarbazepine 2,962,755 (24.3) 1584 (27.0)

Topiramate 1,804,536 (14.8) 594 (10.1)

Lamotrigine 1,722,126 (14.1) 585 (10.0)

Vigabatrin 842,130 (6.9) 351 (6.0)

Levetiracetam 630,616 (5.2) 102 (1.7)
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lamotrigine (23.1 %) was the most widely prescribed AED

along with valproic acid (22.4 %).

Valproic acid was widely used across all age groups,

with a slow decline after age 2, with the increased use of

oxcarbazepine, topiramate, and levetiracetam. Oxcar-

bazepine was the most utilized AED after age 6. The use of

older AEDs decreased as age increased (from 41.6 % in

infancy to 27.1 % in early adolescence). Pregabalin,

gabapentin, rufinamide, and lacosamide were minimally

prescribed, mostly in patients[2 years of age (Fig. 2).

3.3 Prescribing Patterns for Initial AED Treatment

An analysis of the first AED prescriptions in 4788 new

users showed that 4015 patients (83.9 %) were prescribed

AED monotherapy. There were 2591 (44.2 %) and 3277

Table 1 continued

Total population (n = 5593) New user population (n = 4788)

Others 328,502 (2.7) 61 (1.0)

AED antiepileptic drug
a In the new user population, only the first prescriptions were recorded, while prescriptions were counted more than once if more than one AED

was prescribed in a single patient

b Total person-days of treatment =
P5593

j¼1

Pn
i¼1 AED treatment days for jth patient with inumber of AEDs

c AED utilizations are presented as a proportion of person-days of treatment in the total population and as prescription prevalence calculated as

the number of specific AED prescriptions or groups of interest divided by the total number of AED prescriptions multiplied by 100 % in the new

user population

Fig. 1 Proportion of AED

utilization in children with

epilepsy in Korea, 2001–2012.

AED antiepileptic drug

Prescription Trends of Antiepileptic Drugs for Childhood Epilepsy, 2001–2012 491



(55.8 %) prescriptions of older and newer AEDs among the

new user population, respectively. The most frequently

selected AED for initial treatment was valproic acid

(28.7 %), followed by oxcarbazepine (27.0 %), topiramate

(10.1 %), and lamotrigine (10.0 %).

There was a gradual decline in the use of older AEDs as

initial monotherapy from 58.0 % in 2003 to 32.5 % in 2009,

with a small increase after 2010 (p = 0.002; Fig. 3).

Oxcarbazepine (33.3 %) and valproic acid (30.4 %) were the

two main AEDs used as initial monotherapy. The proportion

of carbamazepine used as monotherapy decreased from

13.3 % in 2003 to 0.7 % in 2012 (p\ 0.0001). The decrease

in the use of carbamazepine was prominent after 2006.

Among the newer AEDs, the use of lamotrigine increased

gradually, peaking significantly in 2006–2007 (p = 0.0152)

and decreasing thereafter. The use of levetiracetam increased

after its introduction in 2007, but the proportion remained

low by 2012 (p = 0.0003).

A variety of two-drug combinations were prescribed as

initial treatment in 11.3 % of new cases, and the most

prevalent combination was oxcarbazepine ? valproic acid

(12.4 %), followed by topiramate ? valproic acid (9.2 %)

and carbamazepine ? valproic acid (7.9 %).

4 Discussion

This study described the trends of overall and initial AED

prescriptions for pediatric epilepsy patients in 2001–2012

at a tertiary children’s hospital in Korea.

4.1 Older Versus Newer AEDs

This study showed that the use of newer AEDs was

prevalent in childhood epilepsy patients, with a rapid

increase from 53.4 % in 2001 to 74.3 % in 2012. These

results conflicted with those from previous reports in which

the use of newer AEDs increased but older AEDs remained

the mainstay of treatment in children. In Germany, older

AEDs were used in 70.4 % of patients, while 48.3 %

received new AEDs in 2009 [10]. The use of new AEDs in

epilepsy increased from 40 % in 2004 to 49 % in 2009 in

Norway [9]. A multinational study also showed that older

AEDs were favored over newer AEDs in Italy, the

Netherlands, and the UK in 2005 [7]. Older AEDs still

remained the dominant epilepsy treatment in 2009 in Sin-

gapore [16], and only 22.2 % of patients used new AEDs in

2005–2009 in Hong Kong [15]. Only 16 % of the

Fig. 2 Proportion of AED

utilization in different age

groups. *P\ 0.01 compared

with the 0–12-month age group

(Pearson’s Chi-square test).

AED antiepileptic drug
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prescriptions included newer AEDs in 2012 in India [23].

However, similar trends were observed in patients with

refractory epilepsy at an Italian tertiary referral hospital in

2006–2007, with newer AEDs representing 54 % of AED

prescriptions in children [8].

Although the exact reasons for the rapid increase and

dominant use of newer AEDs in Korea could not be

obtained from this study, the relatively lower drug cost

may partially explain this phenomenon.

4.2 Utilization of Individual AEDs

In this study, oxcarbazepine was the most prevalent AED,

followed by valproic acid in overall and initial prescrip-

tions since 2006, while most previous studies reported that

valproic acid, the broad-spectrum AED, was the most

frequently prescribed AED in children with epilepsy.

A study investigating AED utilization in Dutch chil-

dren in 1997–2005 showed that the most frequently pre-

scribed AED was valproic acid, followed by

carbamazepine and lamotrigine [4]. A multinational study

also showed that older AEDs were favored over newer

AEDs, with valproic acid being the most commonly used

AED in Italy, the Netherlands, and the UK in 2005.

Among newer AEDs, topiramate was favored in Italy,

while lamotrigine was the most commonly prescribed

newer AED in two other countries [7]. In Norway, the

most commonly used drugs were valproic acid and lam-

otrigine in children in 2004–2009 [9]. In Germany, the

most preferred AED was valproic acid, followed by car-

bamazepine and lamotrigine [10]. A cohort study from

UK family practice in 2008 showed that valproic acid was

most commonly prescribed, followed by lamotrigine and

levetiracetam in patients 0–14 years of age [11]. Data

from Hong Kong also showed that 82.3 % of patients

used either valproic acid or carbamazepine and that

topiramate, levetiracetam, and lamotrigine were used in

around 7 % of patients [15]. In Singapore, valproic acid

(comprising approximately 40 % of the total AED usage),

carbamazepine, and phenobarbital were most commonly

prescribed in 2000–2009. Among the newer AEDs,

levetiracetam was most widely used, followed by topira-

mate and lamotrigine in 2009 [16]. A cross-sectional

study performed in a tertiary teaching hospital in India in

2012 showed that valproic acid was the most commonly

prescribed AED, followed by phenytoin [23].

The prevalent use of oxcarbazepine observed in this

study has not been documented in previous reports.

Oxcarbazepine is structurally related to carbamazepine, has

equivalent efficacy, and has many advantages related to its

safety profile [24]. The International League Against Epi-

lepsy treatment guideline reported oxcarbazepine as an

initial monotherapy for children with partial-onset seizures

with Class I evidence [25]. The favorable tolerability

profile of oxcarbazepine and the significant proportion of

patients with localized-onset epilepsy can partially explain

the high prevalence of oxcarbazepine prescriptions. Also,

the labeled indications of oxcarbazepine do not have any

age restrictions in children in Korea.

In this study, the use of carbamazepine, especially as an

initial treatment, decreased significantly, while it was the

second most frequently prescribed AED in some previous

Fig. 3 Prescription prevalence

of AED as initial monotherapy

in children with epilepsy,

2001–2012. AED antiepileptic

drug
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reports. It may have been replaced by newer AEDs because

of its drawbacks, including a significant drug interaction

potential and high risk of severe cutaneous adverse reac-

tions [26].

Although levetiracetam is a popular AED in adult

patients [27] and its efficacy in the initial monotherapy for

patients aged 12 years was demonstrated to be comparable

to lamotrigine [28], a low usage of levetiracetam was

observed in this study. Its late introduction in Korea and

restricted indications for pediatric epilepsy might explain

this low usage. Levetiracetam is approved as an initial

monotherapy only in adolescents[16 years as well as

adjunctive therapy in children C1 month with partial epi-

lepsy and in children C6 years with primary generalized

seizure.

4.3 Age Difference in AED Utilization

This study showed different patterns of AED use by age

group even in pediatric patients, which confirmed and

expanded upon previous results [6]. In infancy, the most

commonly prescribed AED was vigabatrin, which was

approved for use as a monotherapy for the treatment of

infantile spasms and recommended as secondary therapy

after adrenocorticotropic hormone treatment. Although the

use of phenobarbital was fairly low across all age groups,

its use was highest in the 0–1-year-old group because of its

use as a first-line treatment of neonatal seizures.

Lamotrigine, which was the most prevalent newer AED

in previous studies [29, 30], was prescribed most frequently

in children 2–5 years old. Topiramate comprised 7–8 % of

prescriptions for children\2 years of age despite a lack of

approval for use in this age group. We can infer that some

infants and toddlers require topiramate to control their

epilepsy, and its long-term tolerability and effectiveness in

children\2 years old with epilepsy were demonstrated in

one observational study [31].

4.4 Monotherapy Versus Polytherapy

In the total population, polytherapy was observed in

47.1 % of patients, with more than 22.1 % of prescriptions

involving three or more AEDs, a proportion that is greater

than those in previous reports. A study conducted in the

Netherlands with data from 1997–2005 and data from the

USA from 1999–2006 showed that 77.2 % and 73.0 % of

children were treated with only one AED, respectively [4,

14]. The higher prevalence of polytherapy indicates that a

significant proportion of patients in this population might

have been refractory to first-line AEDs. Although poly-

therapy cannot be avoided in some cases, the use of mul-

tiple AEDS raises concerns due to the inherent risk of drug

interactions.

Contrary to the findings in the overall population, for

children receiving their initial prescription for epilepsy,

monotherapy was used in about 83.9 % of cases and val-

proic acid was the most widely used AED, findings that are

consistent with the previous report and guideline [27].

4.5 Study Limitations

Some limitations relating to the use of dispensing data

should be considered when interpreting the results of this

study. First, we assumed that dispensing data represented

the use of AEDs, but we were unable to evaluate the actual

use of the dispensed AED. Even though we considered the

return history, some dispensed AEDs may not have been

used and not returned.

Second, the accuracy of the epilepsy diagnoses may

have been limited because they were based on the diag-

nosis code linked to prescriptions for a claim, which may

be affected by coding errors or included as a rule-out cri-

terion. In addition, the data did not contain information

regarding epilepsy phenotype, severity, or duration or the

therapeutic responsiveness. Therefore, we decided not to

evaluate AED use in relation to the different epilepsy

subtypes.

Third, since we identified new AED users as those who

were not prescribed any AEDs within 1 year from this

study hospital and could not consider the prescriptions

from other hospitals or clinics, some patients might have

received AED prescriptions from their primary physicians

before visiting this hospital, which could lead to underes-

timation of the proportion of patients on monotherapy.

However, considering the high proportion of monotherapy

in new users, we can infer that the patients who received

significant long-term AED therapy before visiting this

hospital comprised only a small proportion of the study

population.

Finally, the data used for this study came from a single

tertiary referral hospital and may not be applicable to the

entire population, which may limit the generalizability of

this study. The results of this study may be somewhat

different from nationwide AED use patterns because a

larger proportion of the population may have a complex

disease profile and epilepsy that is refractory to conven-

tional AEDs than the general population since they were

receiving care at a tertiary hospital. However, the large

sample size of this study represents around 10 % of

childhood epilepsy patients nationwide considering that

34,265 patients aged 0–19 years visited any health care

system with a diagnosis of epilepsy during 2012 according

to the national statistics database. In addition, the com-

parison with 1-year prevalence data based on national

claims supports the reliability of the results of this study by

providing AED use trends for childhood epilepsy in Korea.

494 Y. S. Cho et al.



5 Conclusions

The results of this study provide updated information on

AED prescription trends for childhood epilepsy. As

expected with the growing number of drugs on the market

and information available for newer AEDs, the use of

newer AEDs showed a progressive increase and appeared

popular among AED prescriptions overall. The increase in

oxcarbazepine, topiramate, and lamotrigine prescribing

indicates that these newer drugs are preferred to the more

conventional AEDs. However, valproic acid, the only

prevalent older AED, remained widely used owing to its

broad-spectrum applicability. Initial AED treatment was

primarily prescribed as monotherapy. However, a high rate

of polytherapy among the prescriptions overall raises some

safety concerns.
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