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Abstract
Background Once adults with long-standing idiopathic generalised epilepsy have achieved stable seizure remission, patients 
or physicians may attempt to discontinue their antiepileptic drug treatment. To date, risk of subsequent seizure relapse across 
the four idiopathic generalised epilepsy syndromes is largely unknown, and so are the clinical variables associated.
Methods For this retrospective observational study, 256 adult outpatients with idiopathic generalised epilepsy were evalu-
ated. Data were obtained from outpatient charts and, if possible, from additional telephone or mail interviews.
Results In 84 patients (33%), antiepileptic medication was discontinued at least once. Median patient age at antiepileptic drug 
withdrawal was 33 years, and median duration of subsequent follow-up was 20 years. Seizures recurred in 46% of patients 
after a median latency of 11 months. Following multivariable analysis, seizure relapse was independently associated with 
short duration of seizure remission beforehand. If medication was withdrawn after < 5 years of seizure freedom, two-thirds 
of patients had a seizure relapse, while among those in remission for ≥ 5 years, only one-third relapsed.
Conclusions Discontinuation of antiepileptic drug treatment can be successful in every other adult with long-standing idi-
opathic generalised epilepsy. Short duration of prior seizure remission appears to be a relevant predictor of seizure recurrence.

Keywords Adults with epilepsy · Generalised genetic epilepsy · Antiepileptic drug withdrawal · Seizure remission · Seizure 
relapse · Risk factors

Introduction

According to the most recent epilepsy classification of the 
International League Against Epilepsy, “within the Gener-
alized Epilepsies is the well-recognized and common sub-
group of the Idiopathic Generalized Epilepsies (IGEs)”. 
These encompass four distinct syndromes: childhood 
absence epilepsy (CAE), juvenile absence epilepsy (JAE), 
juvenile myoclonic epilepsy (JME), and epilepsy with gen-
eralised tonic–clonic seizures alone (EGTCS) [1]. In CAE, 
seizures typically commence at school age and cease dur-
ing adolescence, but ~ 25% of patients continue to have 

ongoing seizures during adulthood [2–4]. JAE, JME and 
EGTCS manifest during adolescence and usually persist for 
decades [5, 6]. Evidence is growing that antiepileptic drugs 
(AEDs) may be reduced and finally discontinued in seizure-
free patients [7–9]. However, data are lacking on subsequent 
seizure relapse risk in adults with long-standing IGE across 
all four syndromes. This retrospective study aimed at iden-
tifying risk factors for seizure recurrence after AED dis-
continuation in a large cohort of adult IGE patients with a 
median total follow-up of > 40 years.

Methods/patients

As for five previous studies [6, 10–13], an archive was 
reviewed that contains the charts of 343 outpatients with 
IGE treated at a tertiary care centre between 1955 and 2012, 
more than 90% of them by Dieter Janz (1920–2016), one of 
the first describers of JME. Based on phenotypical features, 
patients were retrospectively allocated to one of the four IGE 
syndromes. Subjects with absence seizures (with or without 
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additional generalised tonic–clonic seizures (GTCS)) were 
diagnosed with absence epilepsy (CAE if seizure onset was 
before the 11th birthday, and JAE if afterwards) [13, 14]; 
those with myoclonic seizures (irrespective of other sei-
zure types) with JME; finally, those with GTCS only were 
diagnosed with EGTCS. Interictal EEG prior to initiation of 
AEDs was available for a minority of patients only. Thus, 
diagnosis of IGE and allocation to one of the four epilepsy 
syndromes were entirely based on clinical grounds.

Data were collected from the outpatient charts and, for 
patients still alive and within reach, from an additional tel-
ephone or mail survey with the patients or their next-of-kin 
in 2011 or 2012. Only subjects with ≥ 20 years of follow-up, 
defined as the time between the first recognised seizure and 
the last patient contact, were further evaluated. Positive fam-
ily history was defined as evidence of epilepsy in first-degree 
relatives. If subjects tried to discontinue their AEDs more 
than once, the last attempt was evaluated. The main outcome 
parameter was overall seizure recurrence. Since absence or 
myoclonic seizures are more likely overlooked than GTCS, 
the latter were analysed separately in a second step.

Statistics were performed with SPSS Statistics 23.0. 
Interval type data are given as median and interquartile 
range (IQR). Binary regression analysis (inclusion method: 
stepwise backward; p < 0.05 [p in], p > 0.1 [p out]; itera-
tion 20; constant included) was performed to calculate odds 
ratios (OR) with 95% confidence intervals (CI) as estimates 

for variables independently associated with discontinuation 
of AEDs, overall seizure relapse, and GTCS relapse. Sex, 
family history of epilepsy, epilepsy syndrome, occurrence 
of GTCS, and age at seizure onset were included as inde-
pendent variables. For seizure relapse, age at AED with-
drawal and duration of seizure remission beforehand were 
additionally included; for GTCS relapse, duration of GTCS 
remission was included as well. Time courses after AED 
discontinuation were compared with Kaplan–Meier analysis 
and Tarone–Ware test. As the analyses were exploratory, 
multiple comparisons were not corrected for.

Results

Among the 343 outpatients with IGE, 65 were excluded due 
to follow-up of < 20 years and another 22 because of relevant 
data missing. Among the remaining 256 patients, 84 (33%) 
had discontinued their AEDs at least once, with or without 
the treating physician’s consent [7]. AED discontinuation 
was independently associated with either EGTCS (syn-
drome) or absence of GTCS (seizure type), and with female 
sex (Table 1). AEDs were discontinued at a median age of 
33 years (IQR 23–46) after a median seizure-free period 
of 7 years (IQR 3–11) and a median GTCS-free period of 
8 years (IQR 5–12; n = 69).

Table 1  Demographic and epilepsy-related variables associated with AED withdrawal

n/a not applicable
a Stepwise backward binary regression; n = 256 cases included; Nagelkerke’s R2 = 0.17
b Excluded during stepwise backward regression
c n = 83, otherwise no information
d n = 80, otherwise no information
e n = 69, otherwise no GTCS before AED discontinuation or no information

AED discontin-
ued, n = 84

AED never discontin-
ued, n = 172

OR (95% CI),  multivariablea

Female sex, n (column %) 49 (58%) 81 (47%) 1.8 (1.0–3.3); p = 0.039
Age at seizure onset, median (IQR), years 13 (9–16) 13 (8–16) 0.96 (0.91–1.01); p = 0.077
IGE syndrome
 CAE, n (column %) 28 (33%) 54 (31%) 1
 JAE, n (column %) 15 (18%) 37 (22%) 1.7 (0.68–4.2); p = 0.26
 JME, n (column %) 14 (17%) 52 (30%) 1.1 (0.46–2.7); p = 0.82
 EGTCS, n (column %) 27 (32%) 29 (17%) 5.8 (2.0–16.6); p ≤ 0.001

Occurrence of GTCS, n (column %) 74 (88%) 170 (99%) 0.07 (0.01–0.35); p ≤ 0.001
Family history of epilepsy, n (column %) 11 (13%) 19 (11%) b
Age at AED withdrawal, median (IQR), years 33 (23–46)c n/a n/a
Seizure remission before AED withdrawal, median (IQR), years 7 (3–11)d n/a n/a
GTCS remission before AED withdrawal, median (IQR), years 8 (5–12)e n/a n/a
Duration of follow-up, median (IQR), years 44 (31–54) 43 (31–55) Not included
Age at end of follow-up, median (IQR), years 57 (46–66) 58 (47–69) Not included
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After AED withdrawal, seizures recurred in 39 patients 
(46%). Thirty-five patients experienced GTCS after AED 
discontinuation (47% of those 74 who ever had GTCS) 
including one who then had her first GTCS. Median 
latency from AED withdrawal to seizure relapse was 
11  months (IQR 1–48) and median latency to GTCS 
relapse was 15 months (IQR 2–53). Median follow-up after 
AED discontinuation was 20 years (IQR 9–32). Following 
multivariable analysis, recurrence of both any seizure type 

and of GTCS were independently associated with short 
duration of seizure freedom beforehand (Table 2; Fig. 1). 

Patient numbers were too small to include seizure type 
combinations into the multivariable analysis. However, 
descriptively, those two JME patients with all three seizure 
types (myoclonic and absence seizures and GTCS) both 
relapsed after AED withdrawal (100%), compared to 1 out of 
11 JME patients with myoclonic seizures and GTCS “only” 
(8%; none had myoclonic seizures only). Similarly, among 
patients with childhood and juvenile absence epilepsy, those 

Table 2  Variables associated with seizure and GTCS relapse after AED withdrawal

a Stepwise backward binary regression; n = 80 cases included; Nagelkerke’s R2 = 0.19
b Excluded during stepwise backward regression
c n = 44, otherwise no information
d n = 36, otherwise no information
e n = 33, otherwise no GTCS or no information
f n = 36, otherwise no GTCS or no information
g Stepwise backward binary regression; n = 69 cases included; Nagelkerke’s R2 = 0.22.
h n = 38, otherwise no information
i n = 32, otherwise no information
j n = 31, otherwise no GTCS before AED discontinuation or no information

Seizure relapse, 
n = 39

No seizure 
relapse, 
n = 45

OR (95% CI), 
 multivariablea

GTCS relapse, n = 35 No GTCS 
relapse, 
n = 39

OR (95% CI), 
 multivariableg

Female sex, n (col-
umn %)

24 (62%) 25 (56%) b 20 (57%) 23 (59%) b

Age at seizure onset, 
median (IQR), years

14 (9–16) 12 (9–16) b 14 (10–17) 13 (9–17) b

IGE syndrome b
 CAE, n (column %) 10 (26%) 18 (40%) 7 (20%) 12 (31%) 1
 JAE, n (column %) 10 (26%) 5 (11%) 9 (26%) 5 (13%) 2.9 (0.63–13.4); 

p = 0.17
 JME, n (column %) 3 (8%) 11 (24%) 3 (9%) 11 (28%) 0.74 (0.14–4.0); 

p = 0.73
 EGTCS, n (column 

%)
16 (41%) 11 (24%) 16 (46%) 11 (28%) 3.5 (0.91–13.5); 

p = 0.067
Occurrence of GTCS, 
n (column %)

37 (95%) 37 (82%) 5.0 (0.91–27.7); 
p = 0.064

35 (100%) 23 (100%) Not included

Family history of 
epilepsy, n (column 
%)

4 (10%) 7 (16%) b 3 (9%) 6 (15%) b

Age at AED with-
drawal, median 
(IQR), years

32 (25–47) 36 (21–46)c b 32 (23–47) 39 (29–47)h b

Seizure remis-
sion before AED 
withdrawal, median 
(IQR), years

5 (1–8)d 8 (5–12)c 0.87 (0.78–0.96); 
p = 0.008

5 (2–9)i 8 (5–12)h 0.88 (0.78–0.99); 
p = 0.039

GTCS remission 
before AED 
withdrawal, median 
(IQR), years

7 (3–12)e 10 (5–14)f (not included) 6 (3–12)j 10 (6–14)h b
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33 with additional GTCS had a higher rate of seizure relapse 
(55%) than those 10 with absence seizures only (20%). Psy-
chiatric comorbidity was not associated with seizure relapse 
(data not shown).

Discussion

Following AED withdrawal, more than half of adult IGE 
patients remained seizure-free. Seizure recurrence was asso-
ciated with a short duration of seizure remission beforehand: 
if patients had been seizure-free for < 5 years, two-thirds 
relapsed, whereas among those in remission for ≥ 5 years, 
only one-third relapsed (Fig. 1). Regarding GTCS only, 
relapse risk and association with duration of prior seizure 
remission were similar.

The 46% overall seizure recurrence rate found here is 
lower than what has been reported in the literature. In one 
previous study, 80% of 164 IGE patients discontinuing their 
AEDs had a seizure relapse [15] while in another study, 52% 
of 44 relapsed [16]. These differences are presumably due 
to disparate patient characteristics: the latter study was per-
formed in mostly adolescent IGE patients who withdrew 
after ≥ 2 seizure-free years [16] while the work presented 
here focused on adults. For the formerly mentioned study, 
age and duration of seizure freedom at AED withdrawal 
were not denoted [15].

Recent articles indicate that both higher age and longer 
time of seizure remission at AED discontinuation might 
lower the risk of subsequent seizure relapse. A meta-analysis 
on refractory JME reported 78% of 246 JME patients (95% 
CI 52–94%) to have recurrent seizures after AED discon-
tinuation, with higher relapse rates in comparably younger 
patient cohorts [9]. Another meta-analysis on AED with-
drawal in adolescents with all types of epilepsy identified, 
among others, short duration of seizure remission prior to 
AED discontinuation to be independently associated with 
seizure relapse [17]. Average data from the IGE patient 
cohort presented here were entered into the prediction nomo-
gram derived from that meta-analysis. Depending on the 
respective number of seizures before remission, predicted 
5-year seizure recurrence rates would be 60–72% compared 
to 39% in this real cohort. This also argues for adult patients 
as in the present study (median age at AED discontinuation: 
33 years) having a better chance of sustained seizure-free-
dom than youths as in the meta-analysis (15 years).

Regarding the different IGE syndromes, previous stud-
ies found seizure recurrence rates to be relatively high in 
JME and low in CAE [15, 16]. In the study presented here, 
relapse rates were low both in JME (21%) and CAE (34%) 
compared to EGTCS (59%) and JAE (67%). This is very 
likely confounded by a more or less conservative selection 
of patients to discontinue their AEDs, ranging from 21% in 

Fig. 1  Seizure and GTCS relapse rates after AED withdrawal. Overall 
seizure (a) and GTCS relapse rates (b) over time stratified by duration 
of seizure remission before AED withdrawal. For enhanced clearness, 
X axis scales were exponent-transformed. a 80 cases included; 4 not 
included due to missing information on duration of seizure remis-
sion. Seizure remission before AED withdrawal: 0 to < 5 years, black 
dotted line, n = 28; 5 to < 10  years, dark grey dashed line, n = 30; 
10–35  years, light grey solid line, n = 22. Censored, vertical lines. 
Tarone–Ware test (uncorrected): 0 to < 5  years vs. 5 to < 10  years, 
p = 0.015; 0 to < 5  years vs. 10–35  years, p = 0.039; 5 to < 10  years 
vs. 10–35 years, p = 0.89. b 70 cases included; 10 not included due 
to lack of GTCS, 4 not included due to missing information on dura-
tion of seizure remission. Seizure remission before AED withdrawal: 
0 to < 5  years, black dotted line, n = 24; 5 to < 10  years, dark grey 
dashed line, n = 25; 10–35  years, light grey solid line, n = 21. Cen-
sored, vertical lines. Tarone–Ware test (uncorrected): 0 to < 5  years 
vs. 5 to < 10  years, p = 0.066; 0 to < 5  years vs. 10–35  years, 
p = 0.095; 5 to < 10 years vs. 10–35 years, p = 0.95
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JME to 48% in EGTCS. Following multivariable analysis, 
specific IGE syndromes were not independently associated 
with seizure recurrence, mirroring homogeneous overall 
long-term seizure outcome within this patient cohort as pre-
viously reported [6, 13]. However, co-occurrence of GTCS 
in absence epilepsy and of absence seizures in JME both 
seemed related to increased rates of seizure relapse. Both 
constellations have already been shown to be associated with 
rather unfavourable overall seizure outcome [10, 14].

As the data presented here are retrospectively collected 
and partly based on patients’ self-reports, some interest-
ing aspects such as history of febrile seizures, number of 
seizures before remission, number of AEDs used, or EEG 
findings before withdrawal, were available for a minority of 
patients only and could, therefore, not be taken into account. 
Patients studied here were treated for many years in a single 
tertiary care centre, indicating a very likely selection bias 
towards difficult-to-treat epilepsy. Nevertheless, individuals 
with a rather benign course of IGE were presumably more 
likely counselled to discontinue their AEDs than those with 
a rather unfavourable course. This limitation can only be 
overcome by a prospective randomised study protocol.

Following the results outlined above, AED withdrawal in 
adult patients with long-standing IGE seems to bear a 50/50 
chance of success. If seizure type constellations are not 
taken into account, IGE syndromes alone play a minor role 
for seizure recurrence. On the other hand, duration of sei-
zure remission before AED withdrawal appears as a highly 
relevant risk factor. As a consequence, future patients with 
long-standing IGE should be seizure-free for at least 5 years 
before attempting to discontinue their AEDs.
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