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Background: In 2014, the ILAE introduced a new definition of epilepsy that
allows some patients to be diagnosed earlier than under the previously used
definition. According to the old classification, the diagnosis was made after a
second unprovoked seizure. The risk of this was 36% after the first seizure. The
aim of this study is to investigate the clinical impact of the new definition on
diagnosis, treatment, and short-term outcome.

Methods: From 2018 to 2021, adult patients admitted with a first epileptic seizure
were prospectively included. Demographic and clinical data were collected at
baseline, at 6 and 12 months follow-up (FU). Factors affecting seizure recurrence,
especially age, use of anti-seizure medication (ASM), interictal epileptiform
discharges (IED) in the EEG, and the presence of structural lesions on imaging
were investigated.

Results: Data from 235 patients were collected (41.7% female). Of these, 146
patients (62.1%) were diagnosed with epilepsy (PWE), following the new ILAE-
criteria. Potential epileptogenic lesions on imaging were found in 49.3% of PWE.
At the first FU (6.08 months 4+ 1.35), 143 patients (77.3%) were seizure-free,
including 89 of the 146 patients diagnosed as PWE were seizure-free (70.6%).
At the second FU (12.45 months £+ 1.83), 129 patients (80.6%) were seizure-free.
Seventy-seven of the PWE were seizure-free (72%). The use of ASM decreased
(odds ratio = 0.46, p = 0.004) the recurrence rate significantly.

Conclusion: Our results suggest that the new definition of epilepsy results in
a higher frequency of epilepsy diagnosis and treatment. Short-term outcomes
improved (1-year-recurrence rate of 19.4%).

KEYWORDS

first seizure, ILAE, definition of epilepsy, seizure freedom, diagnostic criteria for epilepsy

Key points

e Applying the new definition of epilepsy, 62.1% of the patients presenting with their
first epileptic seizure were diagnosed with epilepsy.

e Among the newly diagnosed epilepsy patients, 78% achieved seizure freedom at
12-month follow-up.

e Treatment with anti-seizure medication was initiated in 66.3% of patients presenting
with a first epileptic seizure.
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1 Introduction

Epilepsy is a prevalent neurological disorder affecting ~0.7%
of the general population (25), while the lifetime prevalence of
an isolated epileptic seizure is much higher (8-10%) (26). Most
population-based studies published so far are based on the old
definition of epilepsy that was valid until 2014. They have shown
a recurrence risk after a first epileptic seizure of ~36% after 1 year
and 40-50% after 2 years (1-3). In 2014, the International League
Against Epilepsy (ILAE) revised the definition of epilepsy (4).
Epilepsy can now be diagnosed if at least two unprovoked (or reflex)
seizures have occurred more than 24 h apart, if an unprovoked (or
reflex) seizure occurs with a condition that increases the likelihood
of further seizures within the next 10 years to more than 60%,
or if an epilepsy syndrome is diagnosed (4). Pathological findings
in EEG or MRI indicate a recurrence risk of over 60% over 10
years (4-8). Since 2014, this new definition is used worldwide
(27), but its clinical impact remains unknown. Previous studies
based on the former definition have suggested that antiseizure
medication (ASM) therapy after an isolated epileptic seizure may
reduce recurrence the risk of recurrence within the first 2 years,
but may not improve long-term prognosis (9-11). However, these
studies have primarily investigated the effects of older ASMs, and
data on the long-term effects of newer ASMs remain limited.
The present study aims to prospectively investigate the impact
of the revised definition of epilepsy on diagnosis, treatment, and
recurrence rates.

2 Methods

Patients who presented with a first epileptic seizure at Marburg
University Hospital between February 2018 and January 2022 were
prospectively included. All patients were at least 18 years old,
and able to give informed consent were asked to participate in
the study. The majority of patients were recruited during their
inpatient stay directly after their first epileptic seizure. A few were
recruited from the epilepsy outpatient clinic, with a delay of at
least 1 week. Those whose diagnosis was changed to a non-epileptic
diagnosis (migraine, syncope, etc.) after completion of the history
and diagnostics were excluded.

Demographic data including age and gender, as well as clinical
data such as comorbidities, semiology, EEG, CT, and 1.5-Tesla MRI
results, discharge diagnosis (epilepsy, unprovoked first seizure, first
acute symptomatic seizure), initiation of ASM, and the occurrence
of seizure recurrence were collected at follow-up. The patients were
scheduled for follow-up visits at 6 and 12 months. The study was
approved by the local Institutional Review Board and followed the
STROBE guidelines to minimize methodical bias.

2.1 Statistical analyses

Statistical analyses were performed using SPSS Statistics version
27 (IBM, 2020). Descriptive statistics were used to determine
the relative frequencies of clinical characteristics in the sample.
Descriptive statistics are presented as absolute numbers with
percentages, means (M) with standard deviations (SD). To
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explore factors associated with seizure recurrence, a binary logistic
regression was performed with the occurrence of a second seizure
(yes/no) as the dependent variable. Independent variables included
the use of ASM, age, interictal epileptiform discharges (IEDs) on
EEG, and the presence of structural lesions on MRI or CT scans.

3 Results

In this study, we prospectively included 235 patients who
presented with first epileptic seizures, of whom 41.7% were female,
58.3% were male. Applying the revised 2014 diagnostic criteria and
definition of epilepsy, 62.1% (n = 146) met the criteria for epilepsy,
while only 19.1% (n = 45) were diagnosed with epilepsy using the
former criteria that were valid until 2014 (Table 1).

Among patients directly diagnosed with epilepsy (PWE), 33.6%
had interictal epileptiform discharges (IED) in EEG. Potential
epileptogenic lesions on imaging (MRI or CT) were found in
49.3% of the PWE. EEG and imaging were performed in 142 PWE
at the first visit, with four having no EEG. Of those, 20 PWE
(13.6%) had pathological findings on both modalities (EEG and
imaging). In addition, 45 patients showed no abnormal findings
on both modalities, but later reported previously experienced
aura symptoms or experienced conscious focal seizures and were
therefore diagnosed with epilepsy (30.8%). The most common
epileptogenic lesion was post-ischemic encephalomalacia (N =
33), followed by tumor lesions (N = 27) (such as brain tumors
or metastases).

Of the 146 patients diagnosed with epilepsy (PWE), 135 (92.5%)
were treated with ASM. Twenty one patients, who did not meet
the diagnostic criteria for epilepsy (PWNE), treatment was initiated
based on individual considerations such as patient request or
increased risk of injury. Of these, 11 patients were treated after
an acute symptomatic seizure, and seven patients were treated
following status epilepticus as their first seizure manifestation.
Levetiracetam was the most frequently chosen drug (N = 98),
followed by lacosamide (N = 35) (Table 1).

3.1 Outcome

At the first follow-up visit (6.08 months & 1.35), 50 patients
(24 PWE, 26 PWNE) were lost to follow-up, and data from the
remaining 185 patients (126 PWE, 59 PWNE) were analyzed and
presented in Figure 1. Of these, 143 patients (77.3%) remained
seizure free. Among the PWE, 89/126 (70.6%) were seizure-free,
while 5/59 patients (8.5%) who did not meet the criteria for epilepsy
after their first seizure had a second seizure by this time.

At the second follow-up (12.45 months +1.83), data from 160
patients (106 PWE, 54 PWNE) were included in the analysis as
75 patients were lost to follow-up (35 PWE, 40 PWNE), as shown
in Figure 1. Overall, 129/160 patients (80.6%) were seizure free.
Among the PWE, 77/106 (72.6%) were seizure free. It is noteworthy
that none of the patients who were not diagnosed with epilepsy after
the first seizure suffered a second seizure between the 6 months and
1 year of follow-up.
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TABLE 1 Patient characteristics.
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TABLE 1 (Continued)
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n % n %
Age, M + SD 56.84 + 21,61 years 235 Outcome
Sex Male 137 58.3 6-months FU, M + SD 6.08 months +1.35 185
Female 98 41.7 Lost to FU 50
Death within follow-up (FU) period 28 11.9 Seizure-free 143 77.3
Clinical diagnosis of epilepsy after first seizure 146 62.1 PWE 126
Clinical diagnosis of epilepsy following old classification 45 19.1 Seizure-free 89 706
Epilepsy classification PWNE >
Idiopathic generalized 12 Recurrent seizure > 8.5
12-months FU, M £ SD 12.45 months £+1.83 160
Focal 129
Lost to FU 75
Unclassified 5
Seizure-free 129 80.6
EEG 230 97.9
PWE 107
Epileptiform discharges 51 222
Seizure-free since last FU 77 72.0
Imaging
Recurrent seizure since last FU 30 28.0
MRI 186 79.1 ‘
PWNE 53
Epileptogenic lesion > 317 Recurrent seizure since last FU 0 0
Postischemic encephalomalacia 33
Posthemorrhagic encephalomalacia 7
Tumor 27 In summary, in our cohort, the recurrence rate after the first
. ] o ) ]
Cortical dysplasia 3 se1z'ure at 1 year follow u'p was ?9.44] 'at one.year fo.llow up for all
patients, and 28% for patients with a diagnosis of epilepsy.
Hippocampal sclerosis 1
CCT 49 20.9
Epileptogenic lesion 26 531 | 3.2 Risk factors for recurrent seizures
EEG + MRI/CT 230 97.9
At the first follow-up visit, 182 patients (77.4%) were included
Epileptifi disch: ilept ic lesi 22 9.6 . . .. .
pileptiform discharges + epileptogenic lesion in the analysis, and at the second follow-up visit, 156 patients
ASM (66.4%) met the inclusion criteria. There were no missing values
ASM No ASM for the selected predictors, and all assumptions for binary logistic
regression were met. The predictors included age, use of ASM,
PWE 15 1 146 presence of IED in EEG, and presence of structural lesions on
PWNE 21 68 89 MRI/CT scans. The full model yielded significant results at the
Monotherapy 147 first follow-up visit [x2(3, n = 182) = 14.15, p = 0.007] and at
the second follow-up visit [x2(3, n = 156) = 24.66, p = 0.001],
Combination th 9 T N
ombination fherapy indicating that both models were able to discriminate between
Levetiracetam 98 patients likely to experience a recurrent seizure and those who were
Lacosamide 35 not. At the first follow-up visit, the model explained between 7.5%
(Cox and Snell R square) and 11.3% (Nagelkerke R square) of the
Lamotrigine 15 . . . . .
variance in recurrence risk and correctly identified 76.9% of the
Brivaracetam > cases. The logistic regression model, including age, ASM, IED in
Eslicarbamazepine 4 EEG, and structural lesions on MRI/CT scans as predictors, was
o able to discriminate between patients with and without recurrent
Valproic acid 3 . o
seizures at both first and second follow-up visits (FU). The model
Oxcarbazepine ! explained 14.6% (Cox and Snell R square) to 23.7% (Nagelkerke R
Clinical presentation of first seizure square) of the variance in recurrence risk and accurately identified
. 81.4% of cases at the second FU.
Acute symptomatic seizure 46 19.6 o
At first FU, the use of ASM was found to be a significant
Status epilepticus 37 15.7 predictor (p = 0.001), with an odds ratio of 0.17 (95% CL.06-0.49),
(Continued)  indicating that, when controlling for the other predictors, the odds
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seizure patients

First epileptic

Seizure mimics (PNES, syncopes, TIA,

migraine), N =12

First epileptic
seizure

(N = 235)

|

I

PWE (N=146)* PWNE (N = 89)
Lost to FU Lostto FU
6 months D (N=30)
Seizure free Recurrent seizure Recurrent seizure Seizure free
(N=89) (N=37) (N=5) (N =54)
1 2 h Lostto FU Lost to FU
months (N=39) (N=36)
Seizure free Recurrent seizure Seizure free
(N=77) (N=30) (N=53)
FIGURE 1

Outcome and lost-to-FU at first and second FU (*incl. 45 patients with recurrent undiagnosed seizures).

TABLE 2 ASM and seizure recurrence.

ASM
No Yes Total
Recurrent seizure within FU-period No 50 89 139
Yes 5 53 58
Total 55 142 197

of recurrence were five times lower with ASM treatment compared
to those who did not receive ASM treatment.

At second FU, two predictors contributed significantly to the
model: use of ASM (p = 0.004) and age at baseline (p = 0.034). The
use of ASM was associated with a lower risk of recurrence, with an
odds ratio of 0.046 (95% CI.06-0.37), highlighting its effectiveness
in preventing recurrent seizures. Lower age was associated to yield
a slightly increased risk of recurrence, with an odds ratio of 1.02
(95% CI 1.00-1.05). Neither the presence of IED on EEG, nor the
presence of structural lesions on MRI/CT scans reached statistical
significance at either the first or the second date of FU.

Of the 235 patients, n = 197 (83.8%) reported whether they
had a recurrent seizure (n = 58 patients) and whether they were
treated with ASM (n = 142, 72.1%) within the first year of FU. Fifty-
eight patients had a second seizure within the period of FU, and
91.4% of them (n = 53) were treated with ASM. Only five of the
untreated patients had a second seizure (9.9%) within the period of
FU. Regardless the ASM, 89 (62.7%) of the treated patients had a
second seizure within the period of FU (Table 2).
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4 Discussion

In this prospective study, we observed a markedly higher
proportion of patients diagnosed with epilepsy and treated with
ASMs after a single epileptic seizure, according to the current
definition of epilepsy, compared to earlier population-based
studies (1-4).

Surprisingly, our cohort had a favourable outcome, with 80.6%
of patients being seizure-free after 1 year. To shed light on the
possible reasons for this unexpected frequency of epilepsy diagnosis
and the factors that contributed to this positive outcome, we aimed
to identify relevant predictors in our dataset.

Fisher et al. (4) identified the presence of epileptogenic lesions
on MRI or IED in the EEG as two factors leading to a higher
risk for recurrent seizures after a first seizure. Similar to larger
patient cohorts, such as those patients studied in the MESS trial,
one fifth (22.2%) of all patients included in our study had IED in
EEG (8, 10, 12, 13). In our cohort, only 33.6% of patients with
epilepsy showed IED on EEG, which is lower than the 53% reported
in the population-based Rochester study (12) and the 56% reported
in the retrospective PRO-LONG study with a larger number of
patients (6). The inclusion of children in both previous studies
may explain this difference. This lower percentage of IED on EEG
cannot explain the high frequency of epilepsy diagnoses observed
in our patient cohort.

In our cohort, a relatively high proportion of patients showed
abnormalities on imaging (36.2%), which contrasts with the lower
rates of epileptogenic lesions reported in previous studies (ranging
from 10% to 29%) (8, 10, 14). Furthermore, almost half (49.3%) of
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the patients with epilepsy in our study had potentially epileptogenic
lesions on imaging, which is higher than the ~35% reported in
a previous prospective study with a larger sample size (6). It is
possible that our cohort included a higher proportion of patients
with structural epilepsy, as our study only analysed adults, who are
more likely to have such lesions compared to children.

4.1 Recurrence rate

According to previous literature, the risk of seizure recurrence
after the first seizure has been reported to be 36% within the first
year (1, 6, 8,9). However, our cohort showed a lower recurrence rate
of 19.4% for all patients and 28% for patients with epilepsy (PWE)
after 1 year.

The lower risk of recurrence could be due to various factors,
such as demographic differences between this study and earlier
studies. Not including pediatric patients with epilepsies often
caused by focal cortical dysplasia or children with perinatal
neurological deficits, who are usually refractory to ASM, may
explain the low risk of recurrence in this study (1, 15).

However, our recurrence rate seems to be in line with previous
studies, which published a recurrence rate of 13% at 1 year in
patients treated with ASM (16).

Several risk factors for seizure recurrence have been identified
in previous studies. Pathological findings in the EEG have
consistently been associated with an increased risk of subsequent
seizures in multiple studies, although the specific definition of EEG
abnormalities varies between authors. Some studies have focused
solely on IED, while others have also reported a slowing of the
EEG. In 2015, Krumholz et al. conducted a systematic review and
reported that the presence of IED in the EEG was associated with
a 2.16-fold increase in the rate of seizure recurrence between 1 and
5 years compared to patients without such abnormalities (1, 5-8).
The presence of potential epileptogenic lesions in the MRI and a
history of brain injury have also been shown to be significant risk
factors for recurrent seizures. While Beretta et al. did not find every
individual risk factor to be predictive alone, they described that
the combination of abnormal EEG, imaging findings, and deficits
in the neurological examination was associated with a higher risk
of recurrent seizures (6, 8, 17). Additional risk factors for seizure
recurrence have been identified, including the presence of focal or
nocturnal seizures, a family history of epilepsy, and neurological
deficits (18). Surprisingly, in our cohort, the presence of IED in the
EEG or epileptogenic lesions on MRI did not significantly affect
short-term outcomes, which is consistent with a few rare studies
that failed to demonstrate these factors as reliable predictors of
seizure recurrence (5, 19). This may be due to the use of ASM
treatment, which may delay the onset of a second seizure, making
the short follow-up period of this study insufficient to detect
recurrent seizure (10).

Another plausible explanation for the low recurrence rate could
be that the structural imaging findings are mainly ischaemic strokes
(33/59 lesions), which have a relatively low epileptogenicity (20,
21). Notably, only 8.6% of patients, who experienced a second
seizure during the follow-up period, did not receive ASM. It is
noteworthy that all PWNE in the cohort experienced the second
seizure within 6 month of the first. This finding supports the actual
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recommendation not to drive within 6 months after the occurrence
of a first seizure in most European countries (22, 23).

Another reason for the favourable outcome of our cohort could
be the early treatment with ASM after the first seizure.

4.2 Treatment

In the aforementioned systematic review, which analysed data
from twelve studies (3,212 patients) published between 1982 and
2006 with a first unprovoked seizure were analysed, 43% of the
patients were treated with ASM (9). In our cohort, 66.4% of
the patients were immediately treated with ASM. The performed
logistic regression indicates a decreased risk for seizure recurrence
due to the use of ASM.

The efficacy of ASM in reducing seizure recurrence is well-
established. However, the optimal time to start ASM treatment
remains a subject of considerable debate. Several studies have
reported a reduction in seizure recurrence within the first 2 years
of treatment when ASM is administered immediately after the first
seizure, ranging from 48% to 36% (10), 39% to 32% (5), and 40% to
32% (6, 16), compared with delayed administration after the second
seizure. A systematic review of 12 studies published between 1982
and 2006 found that the frequency of ASM treatment after the first
seizure was mostly <50% (ranging from 13% to 69%) (9). All of
these studies were conducted at a time when the old definition of
epilepsy recommended treatment only after the occurrence of two
unprovoked seizures.

Two controlled prospective studies, MESS and FIRST,
compared immediate vs. delayed initiation of ASM, primarily
using carbamazepine, valproic acid, phenytoin, and phenobarbital,
and showed improved short-term outcomes (10, 16). In our
cohort, 156 out of 235 patients (66.4%) received ASM treatment
immediately after their first seizure, primarily using levetiracetam,
lacosamide, and lamotrigin. As a result, a relatively low recurrence
rate (19.4%) supports the efficacy of ASM in achieving favourable
short-term outcomes.

Previous studies have shown differences in the long-term
outcome of ASM treatment. The 2-year remission rate varied
between 86% after 10 years (11) and a 2-year remission rate of 96%
after eight years (10). However, the results of the two prospective,
controlled studies (MESS and FIRST) did not support the notion
that early initiation of ASM could improve the long-term outcome
(9). The effect of newer ASMs on the long-term outcome needs to
be investigated in future studies.

5 Limitations

The main limitation of our study is certainly its descriptive
nature and the inherent lack of a control group. Thus, on the one
hand, it remains unclear whether the high diagnosis rate of epilepsy
is appropriate or whether abnormalities in imaging that justify the
diagnosis are overestimated. The lack of a control group makes it is
also impossible to clarify whether the low recurrence rate is actually
due to the early drug therapy.

It therefore ultimately remains unclear whether the high
diagnosis rate associated with a good outcome corresponds to a
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good response to ASM, or whether some of the patients were
overdiagnosed and would have remained seizure-free with or
without ASM.

The lack of follow-up inherent in a prospective study is also a
limitation that needs to be considered. It is possible that some of
the patients no longer appeared due to seizure freedom, but this is
not necessarily the reason (24).

6 Conclusion

Our results suggest that the new definition of epilepsy results
in a high frequency of epilepsy diagnosis and ASM treatment.
Nevertheless, early detection and administration of ASM appears
to result in favourable outcomes for people with epilepsy within the
first year. The reasons for this remain unclear and could be due to
the specific characteristics of the cohort (e.g., the higher mean age),
or even a possible overdiagnosis of PWE. Case-control studies with
a large number of cases and longer follow-up could address this.

Fisher et al. emphasized that the presence of imaging findings
and IED on EEG does not necessarily result in a seizure recurrence
risk of over 60%. In addition to diagnostic findings, clinical factors
such as family history, nocturnal seizures, previous brain injury,
and the presence of focal seizures should be considered when
assessing the risk of seizure recurrence or seizure-related harm.
Immediate initiation of ASMs is recommended only when there
is a high risk of recurrence or risk of seizure-related injury or
death. Knowing, that earlier diagnosis and treatment only impacts
short-term outcomes and not long-term outcomes, physicians
should discuss the potential social or economic consequences of a
diagnosis, and potential side effects of treatment and counsel their
patients on an individual level before starting an ASM (8, 9).

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

The
Ethikkommission des Fachbereichs Humanmedizinder Philipps-

studies involving humans were approved by
Universitdit MarburgUniversititsklinikum Gieflen u. Marburg
GmbH - Standort MarburgBaldingerstraf3e35043 Marburg. The
studies were conducted in accordance with the local legislation and
institutional requirements. The participants provided their written

informed consent to participate in this study.

References
1. Annegers JE  Shirts SB, Hauser WA, Kurland LT. Risk of
recurrence after an initial unprovoked seizure. Epilepsia. (1986) 27:43-

50. doi: 10.1111/j.1528-1157.1986.tb03499.x

Frontiersin Neurology

10.3389/fneur.2025.1564680

Author contributions

LH: Conceptualization, Data curation, Formal analysis,
Methodology, Writing - original draft. LL: Formal analysis,
Methodology, Writing - review & editing. KK: Conceptualization,
Writing - review & editing. AF: Investigation, Writing — review
& editing. JW: Data curation, Investigation, Writing — review &
editing. MG: Investigation, Resources, Writing — review & editing.
FZ: Investigation, Writing — review & editing. LM: Investigation,
Writing - review & editing. KM: Investigation, Supervision,
Writing - review & editing. SK: Conceptualization, Investigation,
Supervision, Writing - review & editing.

Funding

The author(s) declare that financial support was received
for the research and/or publication of this article. Open Access
funding provided by the Open Access Publishing Fund of Philipps-
Universitit Marburg.

Conflict of interest

LH reports traveling expenses and training costs from GW
pharma, Zogenix and Angelini pharma. KM reports speaker’s fees
and scientific advisory board honoraria from Eisai, Bial, and UCB.
SK reports speakers fees from Angelini Pharma, Bial, Desitin
Arzneimittel, Eisai, GW Pharmaceuticals, Merck Serono, UCB
Pharma and Zogenix.

The remaining authors declare that the research was conducted
in the absence of any commercial or financial relationships that
could be construed as a potential conflict of interest.

Generative Al statement

The author(s) declare that no Gen AI was used in the creation
of this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

2. Berg AT, Shinnar S. The risk of
a first unprovoked seizure: a quantitative
41:965-72. doi: 10.1212/WNL.41.7.965

seizure  recurrence
review.  Neurology.

following
(1991)

frontiersin.org


https://doi.org/10.3389/fneur.2025.1564680
https://doi.org/10.1111/j.1528-1157.1986.tb03499.x
https://doi.org/10.1212/WNL.41.7.965
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org

Habermehl et al.

3. Berg AT. Risk of recurrence after a first unprovoked seizure. Epilepsia. (2008)
49:13-8. doi: 10.1111/§.1528-1167.2008.01444.x

4. Fisher RS, Acevedo C, Arzimanoglou A, Bogacz A, Cross JH, Elger CE, et al.
ILAE official report: a practical clinical definition of epilepsy. Epilepsia. (2014) 55:475-
82. doi: 10.1111/epi.12550

5. Kim LG, Johnson TL, Marson AG, Chadwick DW. Prediction of risk of seizure
recurrence after a single seizure and early epilepsy: further results from the MESS trial.
Lancet Neurol. (2006) 5:317-22. doi: 10.1016/S1474-4422(06)70383-0

6. Beretta S, Carone D, Zanchi C, Bianchi E, Pirovano M, Trentini C, et al. Long-
term applicability of the new ILAE definition of epilepsy. Results from the PRO-LONG
study. Epilepsia. (2017) 58:1518-23. doi: 10.1111/epi.13854

7. Bouma HK, Labos C, Gore GC, Wolfson C, Keezer MR. The diagnostic accuracy
of routine electroencephalography after a first unprovoked seizure. Eur J Neurol. (2016)
23:455-63. doi: 10.1111/ene.12739

8. Lawn N, Chan J, Lee ], Dunne J. Is the first seizure epilepsy—and when? Epilepsia.
(2015) 56:1425-31. doi: 10.1111/epi.13093

9. Krumholz A, Wiebe S, Gronseth GS, Gloss DS, Sanchez AM, Kabir AA, et al.
Evidence-based guideline: management of an unprovoked first seizure in adults:
report of the Guideline Development Subcommittee of the American Academy
of Neurology and the American Epilepsy Society. Neurology. (2015) 84:1705-
13. doi: 10.1212/WNL.0000000000001487

10. Marson A, Jacoby A, Johnson A, Kim L, Gamble C, Chadwick D,
et al. Immediate vs. deferred antiepileptic drug treatment for early epilepsy
and single seizures: a randomised controlled trial. Lancet. (2005) 365:2007-
13. doi: 10.1016/50140-6736(05)66694-9

11. Leone MA, Giussani G, Nolan §J, Marson AG, Beghi E.
Immediate antiepileptic drug treatment, vs. placebo, deferred, or no
treatment for first unprovoked seizure. Cochr Database Syst Rev. (2016)

2016:CD007144. doi: 10.1002/14651858.CD007144.pub2

12. Baldin E, Hauser WA, Buchhalter JR, Hesdorffer DC, Ottman R. Yield of
epileptiform electroencephalogram abnormalities in incident unprovoked seizures: a
population-based study. Epilepsia. (2014) 55:1389-98. doi: 10.1111/epi.12720

13. Kwan P, Brodie MJ. Early identification of refractory epilepsy. N Engl ] Med.
(2000) 342:314-9. doi: 10.1056/NEJM200002033420503

14. Ho K, Lawn N, Bynevelt M, Lee ], Dunne J. Neuroimaging of first-ever
seizure: contribution of MRI if CT is normal. Neurol Clin Pract. (2013) 3:398-
403. doi: 10.1212/CPJ.0b013e3182a7825

15. Bast T, Ramantani G, Seitz A, Rating D. Focal cortical dysplasia: prevalence,
clinical presentation and epilepsy in children and adults. Acta Neurol Scand. (2006)
113:72-81. doi: 10.1111/j.1600-0404.2005.00555.x

Frontiersin Neurology

07

10.3389/fneur.2025.1564680

16. Musicco M, Beghi E, Solari A, Viani F. Treatment of first tonic-clonic seizure
does not improve the prognosis of epilepsy. First Seizure Trial Group (FIRST Group).
Neurology. (1997) 49:991-8. doi: 10.1212/WNL.49.4.991

17. Hui AC, Tang A, Wong KS, Mok V, Kay R. Recurrence after a first
untreated seizure in the Hong Kong Chinese population. Epilepsia. (2001) 42:94-
7. doi: 10.1046/j.1528-1157.2001.99352.x

18. Rizvi S, Ladino D, Hernandez-Ronquillo L, Téllez-Zenteno JF. Epidemiology of
early stages of epilepsy: Risk of seizure recurrence after a first seizure. Seizure. (2017)
49:46-53. doi: 10.1016/j.seizure.2017.02.006

19. Beghi E, Carpio A, Forsgren L, Hesdorffer DC, Malmgren K, Sander JW, et al.
Recommendation for a definition of acute symptomatic seizure. Epilepsia. (2010)
51:671-5. doi: 10.1111/j.1528-1167.2009.02285.x

20. Doria JW, Forgacs PB. Incidence, implications, and management of seizures
following ischemic and hemorrhagic stroke. Curr Neurol Neurosci Rep. (2019)
19:37. doi: 10.1007/s11910-019-0957-4

21. Herzig-Nichtweiff ], Salih E Berning S, Malter MP, Pelz JO, Lochner P,
et al. IGNITE! study group. Prognosis and management of acute symptomatic
seizures: a prospective, multicenter, observational study. Ann Intensive Care. (2023)
13:85. doi: 10.1186/s13613-023-01183-0

22. Nicole Gricmann MA. Begutachtungsleitlinien zur Kraftfahreignung vom 27.
Januar 2014 (Verkehrsblatt S. 110) Fassung vom 17.02.2021 (Verkehrsblatt S. 198),
in Kraft getreten am 01.06.2022 mit der Fiinfzehnten Verordnung zur Anderung
der Fahrerlaubnis-Verordnung und an-derer straflenverkehrsrechtlicher Vorschriften
(Bundesgesetzblatt Teil 1 Nr. 11 vom 25. Mdirz 2022) (2022). Bergisch Gladbach:
Bundesanstalt fiir StraBenwesen (BASt).

23. Moller L, Kramer G, Habermehl L, Menzler K, Knake S. Driving regulations
for epilepsy in Europe. Seizure. (2023) 109:83-91. doi: 10.1016/j.seizure.2023.
05.016

24. Syvertsen MR, Thuve S, Stordrange BS, Brodtkorb E. Clinical heterogeneity of
juvenile myoclonic epilepsy: follow-up after an interval of more than 20 years. Seizure.
(2014) 23:344-8. doi: 10.1016/j.seizure.2014.01.012

25. Hirtz D, Thurman DJ, Gwinn-Hardy K, Mohamed M, Chaudhuri AR, Zalutsky
R. How common are the “common” neurologic disorders? Neurology. (2007) 68:326—
37. doi: 10.1212/01.wnl.0000252807.38124.a3

26. Gavvala JR, Schuele SU. New-onset seizure in adults and adolescents: a review.
JAMA. (2016) 316:2657-68. doi: 10.1001/jama.2016.18625

27. Elger CE, Berkenfeld R. Erster epileptischer Anfall und Epilepsien im
Erwachsenenalter, S1-Leitlinie, 2017. In: Leitlinien fiir Diagnostik und Therapie in der
Neurologie. Berlin: Deutsche Gesellschaft fiir Neurologie (2017).

frontiersin.org


https://doi.org/10.3389/fneur.2025.1564680
https://doi.org/10.1111/j.1528-1167.2008.01444.x
https://doi.org/10.1111/epi.12550
https://doi.org/10.1016/S1474-4422(06)70383-0
https://doi.org/10.1111/epi.13854
https://doi.org/10.1111/ene.12739
https://doi.org/10.1111/epi.13093
https://doi.org/10.1212/WNL.0000000000001487
https://doi.org/10.1016/S0140-6736(05)66694-9
https://doi.org/10.1002/14651858.CD007144.pub2
https://doi.org/10.1111/epi.12720
https://doi.org/10.1056/NEJM200002033420503
https://doi.org/10.1212/CPJ.0b013e3182a78f25
https://doi.org/10.1111/j.1600-0404.2005.00555.x
https://doi.org/10.1212/WNL.49.4.991
https://doi.org/10.1046/j.1528-1157.2001.99352.x
https://doi.org/10.1016/j.seizure.2017.02.006
https://doi.org/10.1111/j.1528-1167.2009.02285.x
https://doi.org/10.1007/s11910-019-0957-4
https://doi.org/10.1186/s13613-023-01183-0
https://doi.org/10.1016/j.seizure.2023.05.016
https://doi.org/10.1016/j.seizure.2014.01.012
https://doi.org/10.1212/01.wnl.0000252807.38124.a3
https://doi.org/10.1001/jama.2016.18625
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org

	The impact of the new definition of epilepsy on diagnosis, treatment, and short-term outcomes—A prospective study
	Key points
	1 Introduction
	2 Methods
	2.1 Statistical analyses

	3 Results
	3.1 Outcome
	3.2 Risk factors for recurrent seizures

	4 Discussion
	4.1 Recurrence rate
	4.2 Treatment

	5 Limitations
	6 Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Generative AI statement
	Publisher's note
	References


