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Recurrence rates and risk factors for seizure recurrence
following antiseizure medication withdrawal in adolescent
patients with genetic generalized epilepsy
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of age. The rates of seizure recurrence after drug withdrawal were evaluated.
Moreover, several variables were evaluated as predictors of recurrence.
Results: In total, 77 patients with GGE (21, 13, and 43 patients with juvenile
myoclonic epilepsy [JME], juvenile absence epilepsy [JAE], and epilepsy with
generalized tonic-clonic seizures alone [EGTCSA], respectively) were included
in this study. Recurrence was detected in 68% of patients with GGE (86%, 31%,
and 70% of patients with JME, JAE, and EGTCSA, respectively). Recurrence
rates for patients who developed epilepsy at >13years of age, those who started
dose reduction at >16years of age, those who exhibited a seizure-free period of
<36 months before withdrawal, and those who chose to discontinue treatment at
their own discretion were significantly higher than those for their counterparts.
Multivariate analysis revealed that initiation of dose reduction at >16years of
age was associated with increased recurrence risk. Meanwhile, a diagnosis of
JAE was associated with decreased recurrence risk. All patients with JAE were
treated with valproic acid.
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Significance: Antiseizure medication withdrawal at >16 years of age and a diag-
nosis other than JAE may be independent risk factors for seizure recurrence after

epilepsy with generalized tonic-clonic seizures alone, juvenile absence epilepsy, juvenile

KOMATSUBARA ET AL.

drug withdrawal in adolescent patients.
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1 | INTRODUCTION

Genetic generalized epilepsy (GGE) or idiopathic gen-
eralized epilepsy is an epileptic syndrome associated
with a genetic predisposition, and it primarily develops
in childhood and adolescence.! GGE includes juvenile
myoclonic epilepsy (JME), childhood absence epilepsy
(CAE), juvenile absence epilepsy (JAE), and epilepsy
with generalized tonic-clonic seizures alone (EGTCSA).
These diseases are closely related and have overlap-
ping presentations and genetic predispositions.”™ CAE
is associated with a good prognosis. Administration of
appropriate antiseizure medications (ASMs) leads to
early seizure remission; ASM dose reduction or discon-
tinuation can also be achieved.*® Meanwhile, GGE types
other than CAE, namely JME and JAE, are associated
with a high rate of seizure recurrence after ASM dose re-
duction or discontinuation following remission.>’ These
diseases often require lifelong treatment and affect pa-
tients' lives, causing restrictions in schooling, employ-
ment, pregnancy, and driver's license acquisition. Thus,
when ASM dose reduction or discontinuation is consid-
ered achievable, it may be attempted in some patients.
Many adolescent patients with GGE request ASM dose
reduction or discontinuation; pediatric epileptologists
are more likely to consider these requests than adult
epileptologists.

Several studies have examined risk factors for recur-
rence after discontinuation of ASM therapy in patients
with childhood epilepsy®’; however, the evidence on risk
factors in adolescent patients with GGE remains incon-
clusive. Recent developments in ASMs have improved the
effects of drug therapy; nevertheless, some patients wish
to discontinue treatment, and an understanding of recur-
rence rates and risk factors for recurrence is important to
achieve good outcomes in these patients. In addition, this
evidence may help counsel adolescent patients with poor
drug compliance.

The aim of this study was to evaluate the rate of and
risk factors for epileptic seizure recurrence after ASM
dose reduction or discontinuation in adolescent patients
with GGE.

Key points

« The recurrence rate and risk factors for recur-
rence of GGE after drug withdrawal were retro-
spectively reviewed for 77 adolescent patients
aged 10-19years.

« Recurrence was detected in 86%, 31%, and
70% of patients with JME, JAE, and EGTCSA,
respectively.

« Antiseizure medication withdrawal at >16 years
of age and a diagnosis other than JAE were in-
dependent risk factors for seizure recurrence
after drug discontinuation.

« Antiseizure medication discontinuation should
be cautiously approached after thorough dis-
cussions with patients and their families.

2 | PATIENTS AND METHODS

2.1 | Patients

This retrospective study included patients with GGE
(JME, JAE, or EGTCSA) who experienced their first epi-
leptic seizure before 15years of age and received treat-
ment at the Department of Child Neurology, Epilepsy
Center of National Hospital Organization (NHO)
Nishiniigata Chuo Hospital from 2000 through 2020, and
for whom ASM dose reduction or discontinuation was
attempted either at the physician's or patient's discre-
tion (patient age: 10-19years) after at least 12 months of
remission. Patients with CAE, those who initially devel-
oped epileptic syndromes other than GGE, those with
ASM withdrawal at >20years of age, and those with ASM
withdrawal before a 12-month remission period were
excluded. The diagnosis of an epileptic syndrome was
based on the criteria specified in the EpilepsyDiagnos
is.org Diagnostic Manual'’by the International League
Against Epilepsy (ILAE).
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TABLE 1
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Demographic and clinical characteristics of all patients with genetic generalized epilepsy and patients with each type of

epilepsy syndrome, including those with or without recurrence

Age at Age at ASM Age at ASM
GGE Sex seizure onset  treatment withdrawal
syndrome (M:F) (m=+SD) (m +SD) (m +SD)
JME (n =21) 8:13 141.5+30.0 143.6+29.4 192.2+18.0
JAE (n = 13) 5:8 124.8 +20.6 132.7+19.9 182.7+24.1
EGTCSA 28:15 132.9+30.1 139.8 +34.4 189.6 +£27.5

(n=43)

Total (n = 77) 41: 36 133.9+29.2 139.6+31.1 189.1+25.0

Seizure-

free period

until ASM Age at Seizure-free period

withdrawal discontinuation until discontinuation

(m=+SD) of ASM (m +SD) of ASM (m +SD) Recurrence

39.5+14.9 202.6+25.6 5434232 +(n=18)
-(m=3)

44.8+13.9 195.5+22.5 58.1+14.2 +(n=4)
-(m=9)

38.7+14.1 195.1+25.7 47.1+17.3 + (n =30)
—(n=13)

39.8+14.6 196.9+25.3 50.9+18.8 +(n=52)
—(n=25)

Abbreviations: ASM, antiseizure medication; EEG, electroencephalogram; EGTCSA, epilepsy with generalized tonic-clonic seizures alone; F, female; GGE,
genetic generalized epilepsy; JAE, juvenile absence epilepsy; JME, juvenile myoclonic epilepsy; M, male; mo, month; N.A., not applicable; SD, standard

deviation; y—year.

2.2 | Methods

The medical records of the patients were retrospectively
reviewed. Variables of interest included the following:
sex, age at initial onset, age at treatment initiation, age
at initiation of dose reduction, type of epilepsy syn-
drome, duration of the seizure-free period between the
last seizure and the initiation of dose reduction, age at
drug discontinuation, duration of the seizure-free pe-
riod between the last seizure and drug discontinuation,
age at recurrence, timing of recurrence (after or during
drug discontinuation), time from drug discontinuation
to recurrence, presence or absence of abnormal electro-
encephalography (EEG) findings before dose reduction,
number and types of ASMs used, reasons for ASM dose
reduction or discontinuation, and follow-up duration

for patients with or without recurrence after drug with-
drawal. The rates of seizure recurrence after drug with-
drawal were evaluated. Age (months) was reported as
the mean +standard deviation (SD). We defined gen-
eralized epileptiform discharges (either spike-wave
discharges or polyspike-wave discharges) as abnormal
EEG findings. Based on the duration of the seizure-free
period between the last seizure and the initiation of dose
reduction, the patients were divided into two groups for
analysis: <36 months and >36 months. The reason for
ASM dose reduction or discontinuation was classified as
physician- (involving discussions with the patient) and
patient-initiated.

The age at epilepsy onset and the initiation of dose re-
duction, duration of the seizure-free period until the initi-
ation of dose reduction, presence or absence of abnormal
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Duration of
follow-up Abnormal The
Age at Age at Duration from after ASM EEG before number
seizure onset recurrence Timing of discontinuation till  withdrawal tapering (+: —: of ASM The reason of ASM
(m+SD) (m+SD) recurrence recurrence (m+SD) (m=+SD) Unknown) (one: >2) withdrawal
139.6+33.0 207.4+21.4 After discontinuation ~ 11.5+19.2 109.9+54.9 7:11:0 14: 4 3y remission under doctor-
(n=11) initiated: 10 patient's
During tapering NA. initiative: 7 unknown: 1
(n=7)
153.0+2.0 N.A. N.A. N.A. 41.3+31.8 0:3:0 2:1 3y remission under doctor-
initiated: 3
128.6+35.7 215.5+8.3 After discontinuation ~ 5.7+3.9 91.0+65.4 1:3:0 2:2 3y remission under doctor-
(n=3) initiated: 3 patient's
During tapering N.A. initiativesl
(n=1)
123.1+14.1 N.A. N.A. N.A. 66.2+25.6 0:9:0 7:2 3y remission under doctor-
initiated: 9
141.1+£27.6 212.4+24.5 After discontinuation  8.4+13.2 106.3 +£66.3 6:22:2 24:6 3y remission under doctor-
(n=23) initiated: 12 patient's
During tapering NA. initiative: 17 ASM
=7 switching: 1
113.2+28.5 N.A. N.A. N.A. 41.9+19.2 4:8:1 13:0 3y remission under doctor-
initiated: 11 patient's
initiative: 2
139.8+29.7 210.9+22.9 After discontinuation 9.1 +14.9 (within 106.4+62.7 14:36:2 40: 12 3y remission under doctor-
(n=37) 6 mo from initiated: 25 patient’s
discontinuation: initiative: 25 ASM
25/37 cases) switching: 1 unknown:
During tapering N.A. L
(n=15)
121.5+25.2 N.A. N.A. N.A. 51.3+26.0 4:20:1 22:3 3y remission with
consultation: 23
patient's initiative: 2
EEG findings, number of drugs used, type of epilepsy syn- 2.3 | Statistical analysis

drome, and reason for ASM dose reduction or discontinu-
ation were evaluated as predictors of recurrence. Selected
cut-off variables for the age at seizure onset, age at the ini-
tiation of dose reduction, and seizure-free period were de-
termined according to the results of previous studies.'*™?
In multivariate analysis, the age at epilepsy onset, age at
the initiation of dose reduction, duration of the seizure-
free periods until the initiation of dose reduction, and type
of epilepsy syndrome (JAE or JME) were included as inde-
pendent variables. The reason for ASM dose reduction or
discontinuation was excluded from multivariate analysis
because it was strongly correlated with the duration of the
seizure-free period.

The )’ test and Fisher's exact test were used to compare
the variables. A P-value of <.05 was considered statisti-
cally significant. The Kaplan-Meier method and log-
rank test were used to compare seizure recurrence rates
among groups defined by the age at seizure onset, age
at the initiation of ASM withdrawal, and duration of the
seizure-free periods. Multivariate analysis with the Cox
proportional hazard model was used to evaluate the as-
sociation between different independent variables and
the seizure recurrence rate. Univariate analysis was per-
formed to identify independent variables significantly as-
sociated with the outcome of interest; these variables were
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subsequently included in multivariate analysis. All statis-
tical analyses were performed using IBM SPSS Statistics
version 24 (IBM Corp.).

2.4 | Ethics statement

The study protocol adhered to the Declaration of Helsinki
and was approved by the ethics committee of the NHO
Nishiniigata Chuo Hospital (approval number 20-21).

3 | RESULTS

3.1 | Patient characteristics

Table 1 presents the demographic and clinical character-
istics of the patients. In total, 77 patients with GGE (21,
13, and 43 patients with JIME, JAE, and EGTCSA, respec-
tively) were included in this study (Figure 1, Table 1).
The average age at seizure onset in patients with JME,
JAE, and EGTCSA was 141.5+30.0, 124.8+20.6, and
132.94+30.1 months, respectively. Table 2 presents the
ASM types being used at the initiation of dose reduction.
Valproic acid was used in 73 of 77 (95%) patients; among
them, 61 (79%) patients received valproic acid monother-
apy. All patients with JAE received valproic acid.

3.2 | Rate of seizure recurrence

Table 1 presents the number of characteristics of recur-
rence for each GGE type. Recurrence was observed in
52 of 77 (68%) patients with GGE, including 18 of 21
(86%) patients with JME, 4 of 13 (31%) patients with
JAE, and 30 of 43 (70%) patients with EGTCSA (Table 1).
The mean age at onset of seizures for patients with
and those without recurrence in the JME, JAE, and
EGTCSA groups was 139.6 +33.0 and 153.0+2.0months,
128 +35.7 and 123.1+14.1 months, and 141.1+27.6 and
113.2+28.5months, respectively. The mean follow-up du-
ration after ASM withdrawal for patients with and with-
out recurrence was 106.4 +62.7 and 51.3 +26.0 months,
respectively (P <.001).

3.3 | Risk factors for recurrence

Table 3 presents a comparison of the recurrence rates
among predictors. Seizure onset at >13years of age (odds
ratio [OR], 13.82; 95% confidence interval [CI], 1.729-
110.440; P = .002), initiation of ASM dose reduction at
>16years of age (OR, 16.50; 95% CI, 4.31-63.162; P<.001),

a seizure-free period of <36 months until ASM with-
drawal (OR, 3.28; 95% CI, 0.982-10.964; P = .046), and
patient-initiated withdrawal (OR, 11.5; 95% CI, 2.447-
54.052; P<.001) were associated with an increased risk of
seizure recurrence. The Kaplan-Meier curves for seizure
recurrence rates associated with the age at seizure onset
(Figure 2A), age at the initiation of ASM dose reduction
(Figure 2B), and seizure-free period before ASM with-
drawal (Figure 2C) are presented. Abnormal EEG findings,
the number of ASMs used, and sex were not associated
with the risk of seizure recurrence. The recurrence rate for
JME was higher than the combined recurrence rate for the
other two types (P = .037), whereas the recurrence rate for
JAE was lower than the combined recurrence rate for the
other two types (P = .02). The recurrence rate for EGTCSA
did not differ from the combined recurrence rate for the
other two types.

Multivariate Cox proportional hazard regression analy-
sis revealed that initiation of dose reduction at >16 years of
age and a diagnosis other than JAE were independent risk
factors for recurrence (hazard ratio [HR], 4.095; 95% ClI,
2.052-8.083; P<.001 and HR, 3.389; 95% CI, 1.126-10.201;
P <.03, respectively; Table 3).

4 | DISCUSSION

4.1 | Seizure recurrence rate

In the present study, seizure recurrence was observed in
52 of 77(68%) patients with GGE. The recurrence rates
for patients with JME, JAE, and EGTCSA were 86%, 31%,
and 70%, respectively. Table 4 compares the rates in the
present study with previously reported rates,'** some of
which were relatively low.'*'® The low recurrence rates
in previous studies may be attributed to several factors.
First, the period from the last seizure to dose reduction
was >3years, which is considerably long. Second, one
study only included patients without deterioration of EEG
findings during dose reduction,'* while another included
patients with a mean age of 6.7years at epilepsy onset.'®
Third, seizures were controlled by one or two ASMs in
most (86%) patients.

In contrast, some previous studies reported high recur-
rence rates,'’** which may be attributed to several factors.
A study by Pavlovi¢ et al’’ included patients with a me-
dian age of 14.3years at the initiation of dose reduction;
that study examined 59 patients with GGE, including 21
with CAE. If patients with CAE, which often occurs at a
young age, were excluded, the mean age at the initiation
of dose reduction might have been higher. In a study by
Healy et al,'® the duration of remission until the initiation
of dose reduction was relatively short, with a minimum of
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| Patients with genetic generalized epilepsy treated from 2000 through 2020 (n=285) |
{ CAE patients (n=89) excluded |
| Patients with JME, JAE, or EGTCSA (n=196)
SUDEP (n=1)
Lost to follow-up (n=1)
Changed the hospital due to movement (n=35)
Patients who attempted ASM withdrawal Patients who continued ASM (n=72) excluded
(n=87) JME (n=29)
JAE (n=10)
EGTCSA (n=33)
Patients with ASM withdrawal at > 20 years of age (n=3) excluded
Patients with ASM withdrawal before 12-month remission (n=7) excluded
Patients who attempted ASM withdrawal after 12-month remission
from 10 through 19 years of age (n=77) enrolled
FIGURE 1 Patient flowchart. In total, 285 patients with GGE syndrome (CAE, JAE, JME, or EGTCSA) were treated at the Department

of Child Neurology, Nishiniigata Chuo hospital, from 2000 through 2020. This study excluded patients who initially developed epileptic
syndromes other than GGE, patients with CAE, and patients lost to follow-up. ASM dose reduction or discontinuation was attempted in 87
patients. We excluded patients with ASM withdrawal at >20years of age or a seizure-free period of <12 months. Finally, 77 patients were
included in this study. Abbreviations: ASM, antiseizure medication; CAE, childhood absence epilepsy; EGTCSA, epilepsy with generalized
tonic-clonic seizures alone; GGE, genetic generalized epilepsy; JAE, juvenile absence epilepsy; JME, juvenile myoclonic epilepsy; SUDEP,

sudden unexpected death in epilepsy

2years. Irelli et al' attempted ASM withdrawal in three
patients with adult-onset GGE, all of whom experienced
disease recurrence. The present findings cannot be di-
rectly compared with the findings in these previous stud-
ies because of differences in seizure-free periods, criteria
for dose reduction, and study exclusion criteria; however,
the recurrence rates for JME and EGTCSA in the present
study can be considered comparable with those in the pre-
vious reports.

The recurrence rate for JAE was lower in the present
study than that in previous studies.'® In multivariate anal-
ysis, a diagnosis of JAE was significantly associated with
a low risk of recurrence. This study used the EpilepsyDi
agnosis.org Diagnostic Manual by ILAE'™ for the diagno-
sis of epilepsy, including JAE. According to this manual,
JAE should be differentiated from CAE according to the
frequency of epileptic seizures in patients who develop
seizures at 8 to 12years of age. In some cases, this distinc-
tion is difficult. Among pediatric patients with epilepsy
who develop generalized tonic-clonic seizures, younger
patients who meet the diagnostic criteria for EGTCSA
are less likely to experience recurrence after drug with-
drawal than are older patients.'®*° Thus, even among pa-
tients with JAE, those with a younger age at onset may
exhibit a better prognosis than do their counterparts. The
low recurrence rate for JAE in the present study may be

TABLE 2 Antiseizure medication at the time of withdrawal

ASMs No.

JME
(n=21)

VPA
VPA+LTG
VPA +ESM
CZP+CLB
PB+ZNS
VPA

VPA +AZA
VPA + CZP
VPA +ESM
VPA +LTG
VPA

VPA +ZNS
VPA +CBZ
VPA +CLB
VPA + CZP
CBZ
CZP+AZA

—
[e))

JAE
(n =13)

e e e T )

EGTCSA
(n =43)

W
[e)}

e = )

Abbreviations: ASM, antiseizure medication; AZA, acetazolamide; CBZ,
carbamazepine; CLB, clobazam; CZP, clonazepam; EGTCSA, epilepsy with
generalized tonic-clonic seizures alone; ESM, ethosuximide; JAE, juvenile
absence epilepsy; JME, juvenile myoclonic epilepsy; LTG, lamotrigine; PB,
phenobarbital; VPA, valproic acid; ZNS, zonisamide.
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TABLE 3 Clinical risk factors for seizure recurrence
The ’ test or Fisher's
Predictor exact test Multivariate analysis
Recurrence rate
cases (%) Odds ratio (95% CI) P-value Hazard ratio (95% CI)  P-value
Age at seizure onset (mean seizure-free period until ASM withdrawal)
13y and over (30.6 mo) 19/20 (95) 13.82 (1.729-110.440) .002 0.880 (0.432-1.792) 725
13 y>(43.1 mo) 33/57 (58)
Age at ASM withdrawal (mean seizure-free period until ASM withdrawal)
16y and over (38.9 mo) 36/39 (92) 16.5 (4.310-63.162) <.001 4.097 (2.052-8.182) <.001
16y > (40.8 mo) 16/38 (42)
Seizure-free period until ASM withdrawal
36mo and over 32/53 (60) 3.281 (0.982-10.964) .046 1.591 (0.821-3.083) 169
36 mo> 20/24 (83)
Abnormal EEG before tapering
4 14/18 (78) 1.944 (0.564-6.708) 287 — =
= 36/56 (64)
The number of ASM
2 and more 12/15 (80) 2.20 (0.560-8.640) 202 — —
1 40/62 (65)
Sex
M 29/41 (71) 1.366 (0.525-3.555) .522 = =
F 23/36 (64)
Epilepsy syndrome
IME 18/21 (86) 3.882(1.022-14.749) .037 — —
JAE 4/13 (31) 0.148 (0.040-0.547) .003 — —
EGTCSA 30/43 (70) 1.259 (0.483-3.282) .638 — —
Other than JME — — 1.195 (0.648-2.201) .586
Other than JAE — — 3.389 (1.126-10.201) .03
The reason of ASM withdrawal
3y seizure-free period with ~ 25/48 (52) 11.500 (2.447-54.052) <.001 — —
consultation
Patient's initiative 25/27 (93)

Abbreviations: ASM, antiseizure medication; CI, confidence interval; EEG, electroencephalogram; EGTCSA, epilepsy with generalized tonic—clonic seizures
alone; F, female; JAE, juvenile absence epilepsy; JME, juvenile myoclonic epilepsy; M, male; mo, month; n.s., not significant; y, year.

attributed to the fact that the included patients were rela-
tively young at disease onset, the period between disease
remission and drug discontinuation was relatively long,
and only one patient showed abnormal EEG findings be-
fore dose reduction. However, the present study revealed
no difference in the mean age at onset between patients
with JAE with recurrence and those without recurrence.
In the present study, the mean follow-up period after
ASM withdrawal was shorter for patients without recur-
rence than for those with recurrence, probably because
patients without recurrence usually discontinued their
follow-up visits after an appropriate duration. The mean
follow-up period after ASM withdrawal was 51.3 months

for patients without recurrence. The mean duration from
ASM discontinuation to recurrence was 9.1 months for pa-
tients with recurrence, and 15 patients showed seizure re-
lapse during ASM dose reduction. Although the follow-up
period was shorter for patients without recurrence, the
mean follow-up period of >4 years was adequate given the
timing of recurrence in patients with recurrence.

4.2 | Risk factors for seizure recurrence

In the present study, the age at epilepsy onset and ini-
tiation of dose reduction were risk factors for recurrence
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. FIGURE 2 Cumulative probability of seizure recurrence
Age at seizure onset

b <13 rate for each risk factor. (A) Age at seizure onset. (B) Age at ASM
h 5= >13 ¥gg;g withdrawal. (C) Duration of the seizure-free period until ASM
k withdrawal. Abbreviation: ASM, antiseizure medication

-
o
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o
?

(Table 3). Recurrence rates were significantly higher for
patients who developed epilepsy at >13years of age than
. for those who developed epilepsy at <13years of age
+ (P = .002; Figure 2A). In addition, these rates were sig-
nificantly higher for patients who underwent dose reduc-
tion at >16years of age than for those who underwent
dose reduction at <16years of age (P<.001; Figure 2B).
Multivariate analysis showed that initiation of dose reduc-
tion at >16years of age was associated with an increased
0 2'0 46 6'O 8]0 160 1 éo risk of recurrence. A previous study reported that the
Time follow-up (months) relative risk of recurrence was 1.79-fold and 1.34-fold
higher for patients with adolescent- and adult-onset epi-
lepsy (age of onset >20years), respectively, than for those
Age at ASM withdrawal with childhood-onset epilepsy.'! In addition, the Medical
1 3 :i]g zgaarrss Research Council Antiepileptic Drug Withdrawal Study
B Group (MRC study)"® reported that the risk of recurrence
' \ was 1.75-fold higher when drug dose reduction was initi-
L T ated at >16years of age than that at a younger age. The
present findings are in line with those of previous studies
on adolescent patients with epilepsy.

In the present study, the duration of the seizure-free
period until ASM withdrawal was a risk factor for recur-
A rence. Recurrence was detected in 20 of 24 patients with
a seizure-free period of <36 months and in 32 of 53 pa-
b, tients with a seizure-free period of >36 months (Table 3,
' Figure 2C). The MRC study*' reported the rate of seizure
. . . ‘ : : recurrence after discontinuation of ASMs for 1013 pa-
0 20 40 60 80 100 120 tients, including adults and children whose seizures were

Time follow-up (months) controlled for >2years. Compared with those for patients
with a seizure-free period of <2.5years between the last
seizure and the initiation of dose reduction, the risk ratios
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1 -+ < 36 months 3, 3-5, 5-10, and >10years were 0.94, 0.67, 0.47, and 0.27,
0.8+ lI respectively. This suggests that the recurrence rate may de-
‘l] crease with an increase in the seizure-free period. Strozzi

et al*? performed a meta-analysis of studies that included
924 patients with epilepsy who were aged <16years and
" showed that the relative risk of recurrence for patients
with early drug discontinuation after a seizure-free period
of <2years versus patients with a seizure-free period of

M >2years was 1.34 (95% CI, 1.13-1.59; P = .0007). Recently,

Contento et al*® reported that a drug-free period of
<2years was the main predictor of seizure recurrence. In
our study, Fisher's exact test revealed that the recurrence
rate was higher for patients with a seizure-free period of
<3years than for their counterparts (P = .046). However,
in multivariate analysis, the duration of the seizure-free
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period was not a significant risk factor for recurrence;
in fact, initiation of dose reduction at >16years of age
was a risk factor. When patients who develop epilepsy at
13years of age exhibit a seizure-free period of 3years, they
inevitably initiate dose reduction at >16 years of age. Some
reports have suggested that a seizure-free period of 2years
is acceptable. The treatment of pediatric patients with ep-
ilepsy requires thorough disease status assessments, and
it should be carefully confirmed if ASM doses can be re-
duced in patients below 16years of age.

In addition, in the present study, the seizure recur-
rence rate was lower for patients who discontinued ASM
in consultation with a physician after a seizure-free period
of 3years than for those who reduced their doses at their
own discretion. Overall, evidence suggests that a seizure-
free period of >3 years may be an appropriate criterion for
drug discontinuation in adolescent patients with GGE.
However, completion of drug therapy may be difficult for
patients with dose reduction at >16years of age. Thus, pa-
tients and their families should be thoroughly counseled
with regard to drug compliance, lifestyle choices, and
other factors that may affect outcomes. Given the high
recurrence rates for patients with JME and EGTCSA, de-
cisions about treatment discontinuation should include
through clinical assessments and discussions with pa-
tients and their families.

The present study detected recurrence in 14 of 18 (78%)
patients with abnormal EEG findings before ASM dose re-
duction. All patients with JME (n = 7) showing abnormal
EEG findings experienced recurrence, whereas recurrence
was detected in 36 of 56 (64%) patients without abnormal
EEG findings. No significant difference in outcomes was
observed. These results may be attributed to the insuffi-
cient sample size for the detection of significant predic-
tors of recurrence. It is plausible that EEG abnormalities
do not affect the risk of recurrence. Moreover, recurrence
rates tended to be relatively high for patients treated with
multiple ASMs. However, the number of prescribed ASM
did not affect the outcome. Further studies should include
larger samples to identify risk factors for epilepsy recur-
rence in patients who terminate their treatment.

43 | Timing of seizure recurrence

In the present study, 40 of 52 (77%) patients with recur-
rence developed recurrence during dose reduction or
within 6 months after drug discontinuation (Table 1).
Pavlovi¢ et al'” evaluated recurrence rates after drug dis-
continuation in 44 patients with GGE, including 16 with
CAE. They observed that 20% of patients exhibited re-
currence during dose reduction, while 54.5% exhibited it
within 6 months after drug discontinuation. The authors

concluded that recurrence is likely to occur during dose
reduction and within 6 months after drug discontinuation
in 50% patients. The present findings were similar, sug-
gesting that patients should be monitored closely in the
period immediately after drug discontinuation, when the
risk of recurrence is the highest.

44 | Treatment of GGE and
recurrence after ASMs withdrawal in
adolescent patients

In the present study, many patients were treated with val-
proic acid rather than with modern ASM. Consequently,
we did not evaluate recurrence rates according to the ASM
types. This may be attributed to the delayed introduction
of new ASMs in Japan or the inclusion of registered cases
treated before these compounds were available. Valproic
acid is not recommended for women of reproductive
age,”* and more modern drugs have been used for both in-
itial treatment and as alternatives to valproic acid. On the
one hand, seizure control rates associated with valproic
acid and levetiracetam are reportedly similar for patients
with generalized epilepsy.”*® On the other hand, some
studies have shown that the seizure control rate is higher
with valproic acid than with new ASMs in patients with
JME.?”® The second Standard and New Antiepileptic
Drugs study, which compared valproic acid and leveti-
racetam, has also demonstrated the superiority of valproic
acid.?® Furthermore, a study has shown that ethosuximide
and valproic acid are more effective than lamotrigine in
the treatment of absence seizures,* and it recommended
the use of ethosuximide or valproic acid for initial treat-
ment. For patients with concomitant generalized tonic-
clonic seizures, valproic acid has been reported to be more
effective than ethosuximide.*' The diagnosis of JAE is as-
sociated with low recurrence risk. Many patients in this
study were treated with valproic acid, which may have
effectively reduced seizure recurrence in young patients
with GGE, specifically JAE. Further studies are required
to confirm these findings.

4.5 | Limitations

The present study had several limitations. First, it was a
retrospective study; consequently, there was no dose con-
trol and patients received different ASM doses. Second,
the sample size may have been insufficient to detect sig-
nificant effects on the risk factors on the recurrence rates.
Third, the included patients did not form a population-
based cohort but were selected from the registry of the
pediatric department at a single regional epilepsy center.
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Consequently, our patient cohort did not reflect the real-
world distribution of patients with GGE in this region.
Fourth, most patients treated at this epilepsy center are
referred from other hospitals for surgical treatment; thus,
the present study may have included difficult-to-treat
cases. Fifth, the included patients were relatively young;
the age distribution in this study sample cannot be gener-
alized to all patients with GGE. Finally, ASM withdrawal
was attempted only for patients who wished to attempt it
at their own discretion or in consultation with a physician.
Consequently, the distribution of patients who attempted
dose reduction was not balanced, and the duration of the
seizure-free period was inconsistent. Thus, the present
findings cannot be generalized to all patients with GGE
who discontinue treatment at any time.

5 | CONCLUSION

In the present study, the recurrence rates for patients with
JME and EGTCSA were comparable with previously re-
ported rates, whereas those for patients with JAE were
lower than previously reported rates. Initiation of ASM
dose reduction at >16years of age was associated with an
increased risk of recurrence, whereas a diagnosis of JAE
was associated with a low risk of recurrence. Completion
of drug therapy may be difficult for patients with dose re-
duction at >16years of age. The decision to reduce ASM
doses in patients with childhood-onset GGE, particularly
those <16years of age should be based on the disease and
treatment status and be done in consultation with patients
and their families.
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