
Purpose: Childhood absence epilepsy (CAE) is a common form of idiopathic generalized epilepsy 
with onset middle childhood and has typically a good prognosis, but remission rates vary. We 
aimed to analyze unfavorable prognostic factors in children initially diagnosed with CAE. 
Methods: We retrospectively reviewed 48 patients under 13 years of age who were diagnosed 
with CAE at the Severance Children’s Hospital, Seoul, Korea. We analyzed clinical information in-
cluding comorbidity through neuropsychological test. 
Results: Thirteen of the 48 patients (27%) showed an unfavorable prognosis, with clinical sei-
zures or seizure waves on electroencephalogram persistent even after 12 months of anticonvul-
sant therapy. The mean age at absence seizure onset was 6.51±2.36 years. The most commonly 
used antiepileptic drug (AED) was ethosuximide, and the median duration of initial AEDs was 
25.63±24.41 months. The presence of comorbidity and clinical absence seizures after 6 months 
of AEDs correlated with an unfavorable prognosis. Motor seizures were the most unfavorable 
prognostic factor during follow-up. 
Conclusion: This study shows that clinical absence seizures after 6 months of AED, comorbidity, 
and motor seizure are the most important predictive factors of an unfavorable prognosis for ab-
sence epilepsy in childhood. This study suggests that when these factors are observed, early in-
tervention needs to be considered. 
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Introduction 

Childhood absence epilepsy (CAE) is a common form of idio-
pathic generalized epilepsy with onset in middle childhood [1-3]. 
The definition of CAE is based on the frequency of absences or 
patterns of recurrence, and on age of seizure onset [4]. The onset 
age of CAE is usually between 4 and 10 years, and it is character-
ized by frequent and brief typical absences with abrupt impair-
ments of consciousness. Typically, CAE leads to ictal discharges of 
generalized high-amplitude spikes and slow complexes on electro-

encephalogram (EEG) recordings, rhythmic at 3 Hz with normal 
or mildly abnormal background activity [4-6]. Occipital intermit-
tent rhythmic delta activity (OIRDA) on EEG is seen in one-third 
of children with CAE. Occasionally, children with absence epilepsy 
also suffer motor seizures [4]. In most patients, seizures are pro-
voked by hyperventilation [6]. 

CAE is typically pharmaco-responsive, and usually treated with 
antiepileptic drugs (AEDs) such as ethosuximide (ETX), valproic 
acid (VPA), or lamotrigine (LTG) [1,2,7-9]. As the prognosis is 
related to various aspects of remission rates [2,3,7-9]. Here, we sta-
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tistically studied the prognostic factors for absence epilepsy in 
childhood. 

Materials and Methods 

1. Patient information 
Patients who were diagnosed and treated with typical CAE at the 
first onset at the Severance Children’s Hospital, Seoul, Korea be-
tween June 2009 and June 2017 were retrospectively reviewed. 
Typical CAE was defined as patients with pyknoleptic absence sei-
zure and 3 to 4 Hz rhythmic generalized spike-and-wave (GSW) 
on EEG with normal development. Of the 78 newly diagnosed pa-
tients, 48 patients, underwent follow-up EEG at 6 and 12 months, 
and had started their first AEDs treatment at our hospital, were in-
cluded. Patients initially diagnosed with CAE were involved in this 
study, but a percentage of the patients progressed to juvenile myoc-
lonic epilepsy (JME) or juvenile absence epilepsy (JAE). 

We analyzed clinical information including sex, age at absence 
seizure onset, EEG patterns, type and duration of AEDs, hyper-
ventilation provocation test, whether motor seizures occurred 
during follow-up, and comorbidities. We also evaluated the effec-
tiveness of AEDs at 6 and 12 months, and reviewed EEG pattern at 
6 and 12 months under AEDs treatment. In this study, comorbidi-
ties analyzed through neuropsychological test including Korean 
Wechsler Intelligence Scale for Children-III and Korean Attention 
Deficit Hyperactivity Disorder (ADHD) Rating Scale. We defined 
a favorable prognosis as no clinical seizures and no seizure waves 
on EEG after the 12 months of AEDs. We defined an unfavorable 
prognosis as the presence of clinical or EEG seizures even 12 
months after the onset of AEDs. 

This study was approved by the Institutional Review Board of 
Severance Hospital (4-2016-0080). Informed consent was waived 
due to the retrospective nature of the study. 

2. Statistical analysis 
Data processing and analysis were performed with SPSS version 
23.0 (IBM Co., Armonk, NY, USA). We used independent-sample 
t-tests, Fisher’s exact test, and Pearson’s chi-square test to compare 
variables and their relationships with prognosis. Multivariate logistic 
regression models with forward stepwise conditional selection of 
variables were used to confirm the correlation between each factor 
and a poor prognosis. A P value <0.05 were considered significant. 

Results 

Table 1 summarizes the main characteristics of two groups, favor-
able and unfavorable prognosis. The favorable prognosis was de-

fined as no clinical seizures and no seizure waves on EEG after 
the 12 months of AEDs. The unfavorable prognosis was defined 
as persistence of clinical seizures or seizure waves on EEG even 
after the 12 months of AEDs. The Thirteen of the 48 patients 
(27%), showed an unfavorable prognosis. Twenty-nine patients 
were female, 19 were male, and the total female ratio was thus 
60.4%. Mean age at absence seizure onset was 6.51 ± 2.36 years 
(range, 3.0 to 12.5), the mean age of the patients with a favorable 
prognosis was 6.42 ± 2.20 years (range, 3.33 to 12.5), and the 
mean age of the patients with an unfavorable prognosis were 
6.75 ± 2.86 years (range, 3.0 to 1.92), with no significant differ-
ences between the groups. In the EEG patterns, 3 to 4 Hz GSW 
complexes were observed in 35 patients (72.9%) on normal 
background, and OIRDA was observed in eight patients 
(16.7%). The median duration of initial AED was 25.63 ± 24.41, 
23.63 ± 13.83 months in the group with a good prognosis and 
31.00 ± 41.83 months in the group with a poor prognosis, respec-
tively. The hyperventilation provocation test was negative in 13 
patients (27.1%). 

In 19 patients (39.6%), follow-up EEG was normalized after 6 
months of AED therapy, while GSW complexes remained visible 
in 29 patients (60.4%). In 33 patients (68.8%), clinical seizures 
improved after 6 months of AED therapy, while clinical seizures 
were still observed in 15 patients (31.2%). Of the 33 patients 
who had no clinical seizures after 6 months, only 19 patients also 
showed improved EEG seizures. Ten patients (20.8%) had at 
least one motor seizure during the follow-up, and 10 patients 
(20.8%) had comorbidities. Three of these had ADHD accord-
ing to Diagnostic and Statistical Manual of Mental Disorders 
(DSM)-IV diagnostic criteria, while four patients only had atten-
tion deficits. One patient had a tic disorder, one patient had 
claustrophobia, and two patients had febrile motor seizures. Six 
of the 10 patients with comorbidities had a poor prognosis. 

Three AEDs, ETX, VPA, and LTG were used in this study. The 
most commonly used AED was ETX (7.5 to 25 mg/kg/day), 
which was taken by 26 patients (54%). VPA (5 to 30 mg/kg/
day) was the second most common AED, and LTG (0.2 to 4.5 
mg/kg/day) was the third. Thirty-two of patients (66.6%) used 
a second AED including VPA, ETX, and LTG due to uncon-
trolled seizures on the first AED or the side effects of the first 
AED. When ETX was used as the 1st AED, VPA was used as the 
2nd AED in 13 patients (75%), and LTG was used as the 2nd 
AED in four patients (25%). When VPA was used as the 1st 
AED, ETX was used as the 2nd AED in seven patients (64%), 
and LTG was used as the 2nd AED in four patients (36%). When 
LTG was used as the 1st AED, VPA and ETX were selected as the 
2nd AED in the same ratio. 
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Univariate analysis showed that a clinical seizure even after the 
first 6 months of AED treatment, at least one motor seizure, and 
comorbidities, correlated with an unfavorable prognosis (Fig. 1A). 
The most significant unfavorable prognostic factor was a motor 
seizure at least once. There was a tendency towards an unfavorable 
prognosis with the age at absence seizure onset increasing (odds 
ratio [OR], 1.060), which did however not reach significance 
(P= 0.668). Although not statistically significant, the prognosis 
was worse when seizures were not induced by a hyperventilation 
test (OR, 2.109). The prognosis was poor when GSW were still 
visible on EEG after 6 months of AED therapy (OR, 5.194), which 
did however not reach significance (P= 0.050). All results are 
shown in Fig. 1. 

The independent variables that were significant in univariate 
analysis were tested using a multivariate logistic regression analy-
sis with a forward stepwise conditional selection method. Motor 
seizures ranked first in the factor hierarchy of unfavorable prog-
nosis (OR, 105.825), followed by comorbidities (OR, 14.154) 
(Fig. 1B). Clinical absence seizures 6 months after AEDs did not 
reach significance in the multivariate analysis (P= 0.082). 

Discussion 

The purpose of our study was to statistically analyze prognostic 
factors in children with absence epilepsy, confirming the prognos-
tic factors identified in previous studies, and determining new pre-
dictors. Among the patients diagnosed as CAE initially, the unfa-
vorable prognostic factors were moter seizure, comorbidity, and 
clinical absence seizure 6months after the start the AEDs. Because 
the prognosis may vary according to patient selection, patients 
were selected according to the International League Against Epi-
lepsy (ILAE) criteria for JAE, JME, and CAE. CAE differs from 
JAE in that the onset age is lower and absence seizures occur more 
frequently [1,8]. JAE presents in late childhood or adolescence 
with less frequent typical absences and generalized tonic-clonic 
seizures (GTCs). JME usually presents in adolescence with promi-
nent myoclonic jerks that characteristically occur in the morning, 
and GTCs [8]. The overall prognosis of CAE is favorable but re-
mission rates vary [2,3,7-9]. Previously known favorable prognos-
tic factors include a shorter interval to loss of 3-Hz spike-and-wave 
complexes, the presence of OIRDA on EEG, and a prompt re-

Table 1. Characteristics of patients with childhood absence epilepsy according to prognosis
Characteristic Favorable prognosis (n=35) Unfavorable prognosis (n=13) Total (n=48) P value
Female (%) 20 (57.1) 9 (69.2) 29 (60.4) 0.522
Onset age (years old) 6.42±2.20 (3.33–12.5) 6.75±2.86 (3.00–11.92) 6.51±2.36 (3.00–12.5) 0.714
EEG GSW duration (sec) 39 (81.3) 1.000
  <3 7 (22.6) 1 (12.5) 8 (20.5)
  ≥3 24 (77.4) 7 (87.5) 31 (79.5)
EEG patterns 0.030
  GSW with normal background 29 (82.9) 6 (46.2) 35 (72.9)
  OIRDA 4 (11.4) 4 (30.8) 8 (16.7)
  Multifocal sharp 2 (5.7) 3 (23.1) 5 (10.4)
1st AED
  Ethosuximide 20 (57.1) 6 (46.2) 26 (54.2)
  Valproic acid 12 (34.3) 4 (30.8) 16 (33.3)
  Lamotrigine 3 (8.6) 3 (23.1) 6 (12.5)
1st medication duration (mo) 23.63±13.83 (2–72) 31.00±41.83 (2–138) 25.63±24.41 (2–138) 0.544
HV provocation-negative 8 (22.9) 5 (38.5) 13 (27.1) 0.298
EEG at 6 mo FU 0.049
  Normalization 17 (48.6) 2 (15.4) 19 (39.6)
  GSW 18 (51.4) 11 (84.6) 29 (60.4)
Clinical absence seizures at 6 mo FU 0.012
  Negative 28 (80.0) 5 (38.5) 33 (68.8)
  Positive 7 (20.0) 8 (61.5) 15 (31.2)
Motor seizures 1 (2.9) 9 (69.2) 10 (20.8) 0.000
Comorbidities 4 (11.4) 6 (46.2) 10 (20.8) 0.160

Values are presented as number (%) or mean±standard deviation (range).
EEG, electroencephalogram; GSW, generalized spike-and-wave complexes; OIRDA, occipital intermittent rhythmic delta activity; AED, antiepileptic drug; HV, 
hyperventilation; FU, follow-up.
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sponse to AEDs [2,3]. Unfavorable prognostic factors include late 
onset age, nonpyknoleptic absence seizure patterns, later develop-
ment of myoclonic attacks or GTCs, atypical EEG features, psychi-
atric comorbidities, and side effects of AEDs [2-4,6,8,10,11]. 

In an earlier study, of 39 adult patients with typical absence sei-
zures from 10 years of age, 12% were diagnosed with JAE and 7% 
with JME [12]. There is however a period of overlap between 
CAE and JME. In a retrospective study, 18% of patients diagnosed 
with JME evolved from CAE [13]. Linkage to chromosome 1 has 
also been reported in patients with absence seizures from child-
hood that were later diagnosed with JME [6,14]. In addition, sev-
eral chromosomal loci have been identified in families of patients 
with absence seizures from childhood [6,15]. Recently, several epi-
lepsy genes have been found in idiopathic generalized epilepsies 
with unclear family history and a genetic mutation in gamma-ami-
nobutyric acid receptor alpha-1 has been found in CAE and JME 
[6,16]. 

In this study, only monotherapy was started at the time of initia-
tion and more than 50% of patients started treatment with ETX, 
considering the effects and side effects. This study shows that the 
presence of clinical absence seizures after 6 months of taking 
AEDs, motor seizures, and comorbidities are the most important 

predictive factors for an unfavorable prognosis. Generally, GTC or 
myoclonic jerks are not suitable for CAE diagnosis. However, in 
this journal, we tried to evaluate whether the prognosis is worse if 
patients initially diagnosed with typical CAE had even once motor 
seizure. In patients initially diagnosed with typical CAE, those with 
motor seizure progressing to JAE, JME showed the most unfavor-
able prognosis. 

In this study, neuropsychological tests were performed at the 
time of the first diagnosis to check for neurodevelopment status 
and unknown comorbidity such as ADHD and attention deficits. 
The prognosis was also unfavorable when there was comorbidity 
[10,11].

The neuropsychological test follow-up was not performed peri-
odically after diagnosis in this study. But it may be necessary to 
check psychosocial outcome whether the learning difficulty is af-
fected after diagnosis and treatment by neuropsychological test. 

The absence of a clinical seizure within 6 months of taking 
AEDs can be considered as a good response to treatment. This 
study is in line with earlier reports showing similar results [2-
4,8,10,11]. EEG abnormalities after 6 months of therapy with 
AEDs was not identified as a poor prognostic factor in this study, 
as the statistical tests did not reveal significance. However, as in 

Fig. 1. Graphic presentation of the univariate and multivariate analysis for the poor prognostic factors in patients with childhood absence 
epilepsy. (A) Univariate analysis. (B) Multivariate analysis. OR, odds ratio; CI, confidence interval; yo, years old; EEG, electroencephalogram; 
GSW, generalized spike-and-wave complexes; OIRDA, occipital intermittent rhythmic delta activity; HV, hyperventilation; FU, follow-up; 
AED, antiepileptic drug.
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previous studies, the prognosis was five times worse when GSW 
complexes were observed on EEG 6 months after the administra-
tion of AEDs [2]. An EEG follow-up within 6 months to predict 
the prognosis would thus seem warranted. 

Previous studies have shown a good prognosis with OIRDA and 
a poor prognosis with EEG polyspikes, but none of these two EEG 
abnormalities showed a significant correlation with prognosis in 
this study [2-4,8,10,11]. We assumed that the prognosis would be 
worse if the duration of visible GSW complexes was long or if they 
were not easily provokated by hyperventilation, but our analysis 
did not yield statistical significance. 

This study is limited by its retrospective analysis approach as 
well as by its small sample size and single-center design. In addi-
tion, the lack of long-term follow-up observations has limited our 
assessment of epilepsy syndromes. Further studies are needed to 
investigate the relationships between prognostic factors and 
evolvement into other epilepsy syndromes, as well as potential re-
lationships with genetic mutations. 

In conclusion, our study suggests that in cases of clinical seizures 
even after 6 months of AED treatment, motor seizures, or comor-
bidities, early intervention should be considered. A prospective or 
randomized controlled clinical trial in the future might be able to 
provide more detailed results.  
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