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Abstract 

Background: To investigate the prognosis and predictors for seizure control in epileptic patients in China.

Methods: Eight hundred and twenty patients with epilepsy who visited Xuanwu Hospital from October 2017 to 
January 2020, were enrolled. The clinical information of the patients was obtained by retrospectively reviewing medi-
cal records. Prognostic measures of seizure control included remission, relapse and occurrence of drug resistance. 
The relationship of prognosis of seizure control with factors such as demographics, clinical characteristics and initial 
electroencephalography (EEG) features was investigated.

Results: A total of 503 (61.3%) patients experienced a 1-year remission and 330 (49.3% of 669) had a 2-year remission. 
Idiopathic type of epilepsy (P <  0.001), normal EEG (P <  0.05), number of antiepileptic drugs (P <  0.05) and seizure 
frequency of < 1 /month (P <  0.001) at the first arrival predicted a remission independently. Of the 503 patients who 
achieved a 1-year remission, 184 (36.6%) experienced a relapse, due to external reversible causes (58 patients) or with 
unknown reversible triggers (126 patients). No factors were found to be associated with a relapse (P > 0.05). At the end 
of the study, 322 patients (39.3%) developed drug resistance. The development of drug resistance was associated with 
the following factors: symptomatic aetiology of epilepsy, epileptiform abnormality in EEG, number of antiepileptic 
drugs and seizure frequency of ≥1 /month at first arrival (P <  0.001). For symptomatic epilepsy, patients with meningi-
tis/encephalitis (P = 0.007) were more likely to develop drug-resistant epilepsy than these with other causes.

Conclusions: Remission is a common process. The type of epilepsy (idiopathic or symptomatic), EEG features, seizure 
frequency and treatment history at first arrival are related to both remission and terminal drug resistance. Among vari-
ous causes of symptomatic epilepsy, meningitis/encephalitis is associated with the worst prognosis of epilepsy.
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Background
The prognostic factors of epilepsy include seizure con-
trol, mortality, as well as social and educational out-
comes.  Long-term outcomes of seizure control, such as 
seizure remission [1–3], relapse [4] and drug-resistance 
[5], can be influenced by many factors, such as the epi-
lepsy type, and causes and frequency of seizure, which 
are apparent early in the course of diseas e[6]. Under-
standing the prognostic factors for long-term outcomes 

can provide reference for establishing reasonable treat-
ment plans. For example, for patients who are less likely 
to obtain a remission, physicians could advice early for 
nonpharmacological therapies, such as epilepsy surgery 
or brain stimulation techniques.

Seizure remission is the most common indicator for 
control of epilepsy. It has been demonstrated that the 
idiopathic type of epilepsy [6], the low frequency of ini-
tial seizure [7, 8], and a rapid response to therapy [9] are 
predictors for remission, while the symptomatic aetiol-
ogy of epilepsy is a negative predictor for its prognosis. 
More detailed predictors for epilepsy control, such as the 
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different causes of symptomatic epilepsy, still need to be 
explored.

In contrast to many studies focusing on remission in a 
period of time, only a few studies have reported the long-
term outcomes after a remission with anti-epilepsy drugs 
(AEDs) Schiller et  al. followed a group of patients who 
entered a 1-year remission, and found that treatment his-
tory is the only factor associated with relapse, while the 
type of epilepsy is not related to the recurrence of sei-
zures after a remission [4]. Choi et al. followed intracta-
ble epilepsy patients and found that 5 out of 20 them who 
achieved a remission ultimately had an epilepsy relapse. 
But they failed to found any clinical factors that could 
predict subsequent seizure relapse. Previous studies have 
shown that patients who have achieved an AED-induced 
remission may face a great risk of seizure relapse [4, 10, 
11]. However, the extent and related factors for relapse 
are still waiting to be investigated.

The development of drug-resistant epilepsy (DRE) is 
another important outcome of epilepsy. Research on 
remission did not directly address the issue of develop-
ment of drug-resistance, as the temporal failure in remis-
sion does not necessarily equal to being refractory to 
treatment. However, DRE has been rarely studied until 
now, accompanied with different definitions [3, 5, 6], 
which makes it difficult to compare results among stud-
ies. In 2010, the International League Against Epilepsy 
(ILAE) proposed a formal consensus definition of DRE, 
that is, the failure of adequate trials of two tolerated, 
appropriately chosen and used AED schedules to achieve 
sustained seizure freedom [12]. This definition provides a 
standard of what constitutes drug-resistance at a certain 
time point and allows for selection of a certain epileptic 
population to study DRE. Moreover, prior research on 
DRE has mainly focused on pediatric patients [3, 5, 13], 
and studies in adult populations were particularly lagging 
behind.

Previous studies have often focused on a single indi-
cator for prognosis of seizure control, neglecting the 
combined effect of indicators. Moreover, it is still largely 
undetermined whether factors related to remission could 
influence seizure recurrence and drug-resistance. In this 
study, we performed a retrospective study on outpatients 
with epilepsy at a single center in China, in order to (i) 
conclude different outcomes of epilepsy, including 1- or 
2-year remission, relapse after an AED-induced remis-
sion, and drug-resistance; and (ii) define the clinical fac-
tors associated with various outcomes in this population.

Methods
Patients and data collection
In this retrospective cohort study, epileptic patients 
at the outpatient clinic of Xuanwu Hospital, Capital 

Medical University, from October 2017 to January 2020, 
were included. The inclusion criteria were: 1) having an 
established diagnosis of epilepsy; 2) treated by the same 
physician in our center for more than 1 year, with regu-
lar evaluation from once a month to once a year; 3) with 
comprehensive medical records from their first visit 
to our center to the last visit. Information was mainly 
obtained from the medical records, consisting of demo-
graphics, seizure frequency, age of seizure onset, etiol-
ogy, the number of AEDs at first visit, family history of 
epilepsy or febrile convulsions in first-, second- or third-
degree relatives, history of febrile convulsions, electroen-
cephalography (EEG) and magnetic resonance imaging 
(MRI) results. As most patients had received multiple 
EEG examinations, only EEG data at the first visit to our 
center were used. To understand their recent condition, 
the patients were contacted by telephone at the end of 
the study. If the patients received epilepsy surgery after 
inclusion in this study, the observation period ended at 
the time of the epilepsy surgery.

Study end points
Remission criteria
Remission was defined as the period without occurrence 
of any type of seizures at any time during the observation 
time (1 year or longer). If the starting date of remission 
was not recorded in the medical record, the first clinic 
visit at which no seizure occurred was regarded as the 
beginning date of remission.

Relapse criteria
Relapse was defined as recurrence of any seizure after 
1-year remission. When the specific date of relapse was 
not noted in the chart, the first visit with seizure recur-
rence was considered as the date of relapse.

DRE criteria
DRE was defined as the failure of adequate trials of two 
tolerated, appropriately chosen and used AED sched-
ules to achieve a sustained seizure remission [14]. The 
patients were judged at the time of study to see if they 
met the criteria of DRE.

Classification of epilepsy
Epilepsy was classified into the idiopathic, symptomatic, 
and cryptogenic types, according to the guidance of 
ILAE [15, 16]. Idiopathic epilepsy, such as juvenile myo-
clonic epilepsy (JME), is defined as an epilepsy that has 
age-related onset, specific clinical and EEG characteris-
tics, and a presumed genetic etiology. Symptomatic epi-
lepsy refers to a group with an acquired or genetic cause, 
including cerebral trauma (head injury and neurosur-
gery), cerebral tumor, meningitis/encephalitis, stroke, 
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cerebral vascular malformations (CMV), mesial temporal 
sclerosis (MTS), cortical dysplasia (CD), perinatal brain 
injury, unclear encephalomalacia, neurocutaneous syn-
dromes (tuberous sclerosis and Sturge-Weber syndrome), 
etc. The determination of causes mainly relies on neuro-
imaging and the medical history. Cryptogenic epilepsy is 
considered to have an existing yet unknown cause.

Statistical analysis
Continuous variables are presented as median, inter-
quartile range (IQR), and range. Categorical variables 
are presented as counts and percentages. For explora-
tory purposes, chi-square tests were employed for com-
parisons of categorical data and the Mann-Whitney test 
for comparisons of nonparametric continuous data. The 
variables with significant findings on univariate analy-
sis (P <   0.1) would enter the multivariable model. The 
Cox proportional hazards model was used to investigate 
the simultaneous effects of prognostic factors to cause 
remission or relapse. The logistic-regression analysis 
was used to identify predictors for terminal drug-resist-
ance. P <  0.05 was considered as statistically significant. 
Kaplan-Meier survival analysis was first used to estimate 
the cumulative probability of seizure remission, followed 
later by considering significant prognostic factors. Statis-
tical analysis was performed using the SPSS software for 
Windows, version 21.

Results
Eight hundred and twenty epileptic patients (443, 54.0% 
males) were recruited in this study. Of them, 262 (32.0%) 
were newly diagnosed patients, whereas the remain-
ing 558 (68.0%) were taking AEDs at the time of first 
visit to our center. The median age at seizure onset was 
15 years (range <   1 year to 77 years; interquartile range 
[IQR] 10–24). The median duration of epilepsy before 
the observation was 4 years (IQR 1–11), and the median 
observation time was 3.6 years (IQR 2.4–4.8).

Epilepsy was divided into idiopathic in 125 (15.2%), 
symptomatic in 294 (36.0%), and cryptogenic in 401 
patients (48.8%). The idiopathic syndromes included JME 
(n = 68, 54.4%), benign epilepsy with centrotemporal 
spike (BECTS; n = 43, 34.4%), Jeavons syndrome (n = 4, 
3.2%), juvenile absence epilepsy (JAE; n = 4, 3.2%), child-
hood absence epilepsy (CAE; n = 4, 3.2%) and Panayi-
otopoulos Syndrome (n = 2, 1.6%). The symptomatic 
epilepsy had etiologies including cerebral trauma (n = 69, 
23.4%), MTS (n = 65, 22.1%), meningitis/encephalitis 
(n = 45, 15.3%), unclear encephalomalacia (n = 26, 8.8%), 
CMV (n = 9, 3.1%), CD (n = 20, 6.8%), perinatal brain 
injury (n = 16, 5.4%), neurocutaneous syndromes (n = 3, 
1.2%), stroke (n = 3, 1.2%), cerebral tumor (n =  2, 0.7%) 
and others (n = 36, 12.2%).

Remission
In this population, 503 (61.3%) patients achieved 1-year 
remission throughout the entire observation period 
(Table 1). In fact, the majority (84.3% of 503) started their 
first 1-year remission within 1 year after the first visit. 
The cumulative probability of the first 1-year remission 
for the overall cohort was 53.1% (95% confidence inter-
vals [CI] 51.4–54.8%), 63.9% (62.1–65.7%), 72.6% (70.4–
74.8%), 77.9% (75.0–80.8%) at 2, 4, 6 and 8 years after 
the index date, respectively (Fig.  1a). The median time 
to achieve the first 1-year remission was 1 year (range: 
1.0–8.1; IQR: 1.0–1.6 years). In the group followed up 
for at least 2 years, 49.3% (330/669) of patients entered a 
remission for at least 2 years. The proportions of patients 
achieving a 2-year remission at 2, 4, 6 and 8 years after the 
first arrival was 30.8% (29.1–32.5%), 48.6% (46.6–50.6%), 
58.0% (55.5–60.5%) and 64.2% (61.3–67.1%) (Fig. 1b).

Univariate analysis revealed significant differences in 
seizure frequency, number of AEDs at first visit, EEG 
results, MRI and type of epilepsy between patients 
achieving a 1-year remission and those who did not 
(Table 1). Multivariate Cox proportional hazard analysis 
showed that the seizure frequency, the number of AEDs 
at the first visit, EEG results and the type of epilepsy 
were independent predictive factors for seizure recur-
rence (Table  2). Patients with symptomatic or crypto-
genic epilepsy were more likely to achieve a remission 
than patients with idiopathic epilepsy (symptomatic 
vs idiopathic: P <   0.001; cryptogenic vs idiopathic: 
P = 0.009). There was also a significant difference in the 
probability of remission between symptomatic epilepsy 
and cryptogenic epilepsy who continued to have sei-
zures (P <   0.001). Using survival analysis, longitudinal 
seizure remission curves were drawn for type of epilepsy 
(Fig. 2). Patients with high seizure frequency (< 1/month) 
were 1.48 times more likely to achieve a remission. The 
patients with normal EEG at the first arrival had higher 
tendency to achieve a remission than these with epilepti-
form discharges (P <  0.001). In addition, the patients pre-
scribed with AEDs before the first arrival to our center 
were less likely to achieve a remission than the newly 
diagnosed epilepsy patients (1 AED vs 0 AED, P = 0.037; 
≥ 2 AEDs vs 0 AED, P = 0.001). Moreover, similar associ-
ations were found between 2-year remission and seizure 
frequency, number of AEDs at first arrival, type of epi-
lepsy and EEG results (Table 2).

Relapse after remission
Of the 503 patients who achieved a remission, 184 
(36.6%) experienced a relapse, including 58 relapses 
due to external reversible causes and 126 without any 
known reversible triggers. The external reversible 
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triggers included failure to take medicine occasion-
ally (19 patients), discontinuation of AED treatment 
(16 patients), reduction of the AED dose (4 patients), 
severe sleep deprivation (7 patients), fever (4 patients), 
alcohol (3 patients), emotional change (4 patients), and 
fatigue (1 patient). Of the 184 patients who experienced 
a relapse, 81 had a second 1-year remission, and 58 of 
them had second remission lasting till the end of the 
study. The second relapse occurred in 23 patients, and 
the third relapse in 2 patients.

We next investigated predictive risk factors for sei-
zure relapse after achieving long-term (> 1 year) sei-
zure remission. In the univariable analysis, only seizure 
frequency correlated with relapse (55.4% vs 47.0%, 
P = 0.069), while other variables, including sex, age of 
seizure onset, seizure frequency, family history of epi-
lepsy or febrile convulsion, history of febrile convul-
sion, type of epilepsy, EEG and MRI results did not 
show a significant association with relapse (P > 0.1) 
(Table 3). When seizure frequency was included in the 
Cox proportional hazards model, there was no signifi-
cant association between seizure frequency and relapse 
(P = 0.143).

Drug resistance
At the end of the study, 322 of 820 patients (39.3%) met 
the criteria of drug resistance. The prevalence of DRE 
was 54.4% (160 of 294) in symptomatic epilepsy, 33.7% 
(135 of 401) in cryptomatic epilepsy, and 21.6% (27 of 
125) in idiopathic epilepsy. In particular, 16.1% (52 of 
322) of patients with DRE had experienced a remission.

In the univariable analysis, the following variables were 
associated with DRE: seizure frequency and the number 
of AEDs at first visit, EEG results, MRI and the type of 
epilepsy (Table 4). Multivariable analysis showed that the 
seizure frequency and the number of AEDs at first visit, 
EEG results, and the type of epilepsy remained signifi-
cantly associated with the likelihood of DRE at the end of 
the study (Table  5). Patients with symptomatic epilepsy 
had the highest probability of DRE, followed sequentially 
by those with cryptomatic epilepsy, and those with idi-
opathic epilepsy (symptomatic vs idiopathic: OR = 4.70 
(2.74–8.07), P <   0.001; cryptomatic vs idiopathic: 
OR = 2.26 (1.34–3.82), P = 0.002; symptomatic vs crypto-
genic: OR = 2.08 (1.44–3.00), P <  0.001).

In addition, we analyzed the possibility of termi-
nal DRE among patients with symptomatic epilepsy of 

Table 1 Demographic and clinical predictors of seizure remission in univariate analysis

FS febrile convulsions

Variables 1- year remission 2 - year remission

Yes n = 503 No n = 317 P-value Yes n = 330 No n = 339 P-value

Sex, male, n (%) 280 (55.7) 163 (51.4) 0.235 187 (56.3) 177 (52.2) 0.281

Age at seizure onset, years, median 
(IQR; range)

15 (10–24; <  1 to 77) 16 (10–25; <  1 to 70) 0.972 15 (10 - 22; <  1 to 70) 16 (10–25; <  1 to 70) 0.465

Age at seizure onset, ≤ 12 years, n (%) 168 (33.6) 113 (35.6) 0.548 111 (33.6) 116 (34.2) 0.874

Seizure frequency, ≥ 1 /month, n (%) 252 (50.1) 233 (73.5) <  0.001 158 (47.9) 244 (72.0) <  0.001

Number of AEDs at first arrival, n (%) <  0.001 <  0.001

 0 193 (38.4) 69 (21.8) 138 (41.8) 84 (24.8)

 1 200 (39.8) 123 (38.8) 122 (37.0) 137 (40.4)

  ≥ 2 110 (21.9) 125 (39.4) 70 (21.2) 118 (34.8)

Family history of epilepsy or FS, n (%) 42 (8.3) 26 (8.2) 0.940 28 (8.5) 21 (6.2) 0.256

History of FS, n (%) 51 (10.1) 34 (10.7) 0.789 29 (8.8) 38 (11.2) 0.297

EEG results, n (%) <  0.001 0.002

 Normal 162 (32.2) 51 (16.1) 103 (31.2) 66 (19.5)

 Epileptiform abnormality 266 (52.9) 204 (64.4) 176 (53.3) 208 (61.4)

 Not done 75 (14.9) 62 (19.6) 51 (15.5) 65 (19.2)

MRI results, n (%) <  0.001 <  0.001

 Normal 293 (58.3) 122 (38.5) 201 (60.9) 144 (42.5)

 Abnormal 173 (34.4) 170 (53.6) 105 (31.8) 169 (49.9)

 Not done 37 (7.4) 25 (7.9) 24 (7.3) 26 (7.7)

Type of epilepsy, n (%) <  0.001 <  0.001

 Idiopathic 101 (20.1) 24 (7.6) 71 (21.5) 28 (8.3)

 Symptomatic 135 (26.8) 159 (50.2) 86 (26.1) 148 (43.7)

 Cryptogenic 267 (53.1) 134 (42.3) 173 (52.4) 163 (48.1)
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Fig. 1 Kaplan-Meier analyses of time to the first 1-year remission (a), and to the first 2-year remission (b) in the whole cohort
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Table 2 Variables found to correlate with the first 1-year and 2-year remissions in multivariate Cox proportional hazard analysis

HR hazard ratio, 95% CI 95% confidence intervals, ref reference for odds ratio

Variables 1- year remission 2 - year remission

HR 95% CI P-value HR 95% CI P-value

Seizure frequency <  0.001 <  0.001

  ≥ 1 /month ref ref

  <  1 /month 1.48 1.23–1.77 1.58 1.27–1.98

Number of AEDs at first arrival 0.002 0.008

 0 ref ref

 1 0.81 0.66–0.99 0.037 0.75 0.58–0.95 0.019

  ≥ 2 0.65 0.51–0.83 <  0.001 0.65 0.49–0.87 0.004

EEG results <  0.001 0.019

 Normal 1.00 1.00

 Abnormal 0.66 0.54–0.82 <  0.001 0.73 0.57–0.95 0.017

 Not available 0.58 0.44–0.77 <  0.001 0.65 0.46–0.92 0.014

Type of epilepsy <  0.001 <  0.001

 Idiopathic ref ref

 Symptomatic 0.49 0.37–0.63 <  0.001 0.49 0.35–0.67 <  0.001

 Cryptogenic 0.73 0.57–0.92 0.009 0.67 0.50–0.90 0.007

Fig. 2 Kaplan-Meier analyses of a significant predictive factors for the first 1-year remission: the type of epilepsy
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Table 3 Effect of various factors on seizure relapse after a remission in univariant analysis

FS febrile convulsions

Variables Relapse n = 184 Not relapse n = 319 P-value

Sex, male, n (%) 94 (51.1) 186 (58.3) 0.116

Age at seizure onset, years, median (IQR; range) 16 (11–25; 1–70) 15 (10–24; <  1 to 77) 0.298

Age at seizure onset, ≤12 years, n (%) 55 (29.9) 114 (35.7) 0.181

Seizure frequency at first arrival, ≥ 1 /month, n (%) 102 (55.4) 150 (47.0) 0.069

Family history of epilepsy or FS, n (%) 14 (7.6) 28 (8.8) 0.648

History of FS, n (%) 19 (10.3) 32 (10.0) 0.916

EEG results, n (%) 0.171

 Normal 50 (27.2) 112 (35.1)

 Epileptiform abnormality 103 (56.0) 163 (51.1)

 Not available 31 (16.8) 44 (13.8)

MRI results 0.773

 Normal 110 (59.8) 183 (57.7)

 Abnormal 63 (34.5) 110 (34.7)

 Not available 11 (6.0) 24 (7.6)

Type of epilepsy, n (%) 0.113

 Idiopathic 28 (15.2) 73 (22.9)

 Symptomatic 51 (27.7) 84 (26.3)

 Cryptogenic 105 (57.1) 162 (50.8)

Table 4 Demographic and clinical predictors of drug-resistance in univariate analysis

DRE drug resistant epilepsy, ref reference for odds ratio, FS febrile convulsions

Variables DRE n = 322 Remission n = 388 P-value

Sex, male, n (%) 174 (54.0) 222 (57.2) 0.396

Age at seizure onset, years, median (IQR; range) 15 (10–25; <  1–70) 15 (10–24; <  1–77) 0.561

Age at seizure onset, ≤12 years, n (%) 113 (35.1) 140 (36.1) 0.784

Seizure frequency at first arrival, ≥ 1 /month, n (%) 242 (75.2) 186 (47.9) <  0.001

Number of AEDs at first arrival, n (%) <  0.001

 0 49 (15.2) 155 (39.9)

 1 134 (41.6) 147 (37.9)

  ≥ 2 139 (43.2) 86 (22.2)

Family history of epilepsy or FS, n (%) 25 (7.8) 34 (8.8) 0.631

History of FS, n (%) 28 (8.7) 40 (10.3) 0.467

EEG results at first arrival, n (%) <  0.001

 Normal 47 (14.6) 135 (34.8)

 Epileptiform abnormality 217 (67.4) 199 (51.3)

 Not available 58 (18.9) 54 (13.9)

MRI results, n (%) <  0.001

 Normal 124 (38.5) 227 (58.8)

 Abnormal 174 (54.0) 129 (33.4)

 Not available 24 (7.5) 30 (7.8)

Type of epilepsy, n (%) <  0.001

 Idiopathic 27 (8.4) 87 (22.4)

 Symptomatic 160 (49.7) 100 (25.8)

 Cryptogenic 135 (41.9) 201(51.8)

Observation time during study, years, median (IQR; range) 3.5 (2.3–4.7; 1.0–10.6) 3.6 (2.4–5.0; 1.0–12.3) 0.175
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different causes, and found that the patients with etiology 
of meningitis/encephalitis (OR: 2.99, 95% CI: 1.32 - 6.77, 
P = 0.007) were more likely to develop into DRE than 
patients with other etiologies (Table 6).

Treatment
At the end of observation time, 40 subjects (4.9%) had 
been off-medication, 393 (47.9%) were receiving mono-
therapy, 308 (37.6%) were receiving 2 AEDs, 76 (9.3%) 
were treated with three drugs, and 3 (0.4%) were taking 
four. For the patients who were not taking drugs at the 
end of the study, 80.0% (32 of 40) of the patients were in a 
remission, including 21 with idiopathic epilepsy (17 with 
BECTS, 2 with CAE, 1 with JME, 1 with Panayiotopoulos 

syndrome), 1 with symptomatic epilepsy and 10 with 
cryptomatic epilepsy.

Of the patients who were in a remission at the last 
follow-up, 31 (8.6%) were taking no drugs, 228 (63.3%) 
were taking 1 drug, and 101 (28.1%) were taking at least 2 
drugs. Among the seizure-free patients, 11.5% of patients 
with idiopathic epilepsy required 2 or more AEDs (OR: 
0.25, 95% CI: 0.13 - 0.51, P <  0.001) compared with 33.9% 
with nonidiopathic epilepsy (41% with symptomatic epi-
lepsy, 30.3% with cryptomatic epilepsy).

Discussion
By retrospectively assessing the outcomes of 820 epilepsy 
patients, we observed that (i) over half of patients could 
achieve a remission during the course of epilepsy but 
with a high rate of subsequent relapse, with some even 
developing into DRE; (ii) several factors were related to 
the remission and terminal DRE, including the type of 
epilepsy (idiopathic or symptomatic), EEG results, sei-
zure frequency and treatment history; and (iii) in the 
group of symptomatic epilepsy, patients with encepha-
litis/meningitis etiology had the worst prognosis than 
those with other etiologies.

Remission
During the observation time, 61.3% of patients with epi-
lepsy achieved a 1-year remission of seizures and 49.3% 
had a 2-year remission, which clearly showed that the 
majority of patients could experience a period of seizure 
freedom. Previous studies [6, 8–10, 14] have consist-
ently shown that remission is more likely to occur in idi-
opathic epilepsy and less likely in nonidiopathic epilepsy. 
However, there are contradictions about the outcomes 
between cryptomatic epilepsy and symptomatic epilepsy. 
Some studies have concluded that there is no significant 

Table 5 Variables found to correlate with drug-resistance in the 
logistic-regression analysis

ref reference for odds ratio

Variables OR (95% CI) P-value

Seizure frequency, ≥ 1 /month 2.62 (1.85–3.73) <  0.001

Number of AEDs at first arrival <  0.001

 0 ref

 1 2.80 (1.82–4.30) <  0.001

  ≥ 2 4.24 (2.69–6.67) <  0.001

EEG results at first arrival <  0.001

 Normal ref

 Epileptiform abnormality 3.13 (2.05–4.78) <  0.001

 Not available 2.75 (1.59–4.73) <  0.001

Type of epilepsy <  0.001

 Idiopathic ref

 Symptomatic 4.70 (2.74–8.07) <  0.001

 Cryptogenic 2.26 (1.34–3.82) 0.002

Table 6 Comparison of patients with drug-resistant epilepsy and with 1-year remission at the end of the study by etiology of 
symptomatic epilepsy

DRE drug resistant epilepsy, NC not calculated because one of the cells has a zero value, 95% CI 95% confidence intervals

DRE (%) n = 160 Remission (%) n = 100 OR (95% CI) P-value

Cerebral trauma 38 (23.8) 28 (28.0) 0.80 (0.45–1.41) 0.444

Mesial temporal sclerosis 38 (23.8) 18 (18.0) 1.42 (0.76– 2.66) 0.273

Meningitis/encephalitis 33 (20.6) 8 (8.0) 2.99 (1.32–6.77) 0.007

Unclear encephalomalacia 11 (6.9) 11 (11.0) 0.60 (0.25–1.43) 0.245

Cortical malformation 11 (6.9) 6 (6.0) 1.16 (0.41–3.23) 0.781

Perinatal brain injury 5 (3.1) 8 (8.0) 0.37 (0.12–1.17) 0.079

Cerebral vascular malformations 4 (2.5) 2 (2.0) 1.67 (0.30–9.23) 0.693

Neurocutaneous syndromes 2 (1.3) 0 (0) NC 0.262

Cerebral tumor 1 (0.6) 1 (1.0) 0.62 (0.04–10.07) 1.000

Stroke 0 2 (2.0) NC 0.14

Unknown 17 (10.6) 16 (16.0) 0.70 (0.34–1.45) 0.334
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difference in the outcomes between cryptomatic and 
symptomatic epilepsies [6, 17], while others having not 
[9, 12]. The present study supports that patients with 
cryptomatic epilepsy have a better prognosis than these 
with symptomatic epilepsy. Instead of regarding crypto-
genic epilepsy as probably symptomatic, it may be more 
scientific to consider it as a separate entity with a rela-
tively good prognosis. In addition, we found that patients 
with AEDs at the first visit had a much lower probability 
of remission than patients not taking drugs. This is not 
difficult to explain. Patients who had failed 1 or more 
AEDs tended to search for better physicians than those 
who had achieved seizure control. Therefore, this group 
of patients with a previous treatment had been screened 
and tended to have a bad prognosis, especially when 
at least 2 AEDs had failed in them. Moreover, here the 
abnormal MRI results were associated with remission in 
univariate analysis, but lost its significance in multivari-
ate analysis. The reason for the above inconsistency may 
be that the MRI results were highly correlated with the 
classification of epilepsy.

Relapse after a remission
We examined the probability of seizure relapse in those 
who had experienced a remission. We found that 184 of 
503 (36.6%) patients relapsed during the observation time 
after achieving a remission. Interestingly, this degree of 
relapse was consistent with that seen by Schiller et al. [4], 
who found that 40% of patients who achieved a greater 
than 1-year remission experienced seizure relapse at 
5 years after entering seizure remission. Another study 
reported that in a cohort of 59 patients with refractory 
epilepsy who entered a 1-year remission, 34 (57.6%) of 
them had a relapse [18]. The main difference between 
this and our cohorts was that Callaghan et  al. included 
only patients with refractory epilepsy, while our study 
included all patients with epilepsy. All these studies dem-
onstrate that even several years of remission could not 
guarantee permanent remission. In other words, those 
who are in a remission may still need many years to get 
over this disease completely. Physicians must be cautious 
when discussing prognosis of patients who are in a sei-
zure remission, particularly when planning to decrease 
dosage or stop medications.

In this study, only a small number of patients expe-
rienced a relapse due to medication changes, while a 
majority (68.5%) of them experienced a relapse without 
definite causes, suggesting a fluctuating nature of epi-
lepsy course even with medication. This may be explained 
by two reasons: the development of drug tolerance after 
prolonged AED exposure, and the progression of under-
lying epileptogenesis. In the present cohort, no factors 
were found to be associated with relapse, including the 

type of epilepsy and the seizure frequency, which was 
consistent with previous studies [4, 10, 19].

Drug resistance
In our cohort, the prevalence of DRE was 39.3%, which is 
similar to 33% reported by Jose et al. [20]. In both studies, 
the new definition of ILAE was used. In particular, about 
one sixth of patients with DRE had experienced a certain 
period of remission during the observation time, which 
indicates that drug responsiveness is a dynamic process. 
Consistent with previous reports, patients with enceph-
alitis/meningitis had the poorest outcomes. Téllez-
Zenteno et  al. compared causes in patients with DRE 
and these without DRE. In their study, DRE was found 
in 71.4% of patients due to cerebral infection, which was 
higher than other causes [20].

Strengths and limitations
A major strength of our study is the large size of the 
cohort. Furthermore, all the patients were followed up by 
the same physician for a long time, with comprehensive 
medical records, which made it possible to analyze sei-
zure control during the whole observation time. A major 
limitation is the retrospective cohort study design, which 
relies on medical records as the major source of informa-
tion, while other important information may be missed 
out. Another limitation is the lack of accurate informa-
tion about treatment efficacy before the first arrival to 
our center, as some patients had been treated in different 
hospitals for many years. Therefore, we only examines 
long-term prognosis from the first arrival to our center.

In conclusion, more than half of patients experienced 
a remission during the course of epilepsy. However, the 
remission is not necessarily a persisting process, and 
the “remitting-relapsing” course may be common. Sev-
eral factors are related to remission and terminal DRE, 
such as the type of epilepsy, initial seizure frequency and 
treatment history. In the group of symptomatic epilepsy, 
patients with encephalitis/meningitis are significantly 
more likely to be drug-resistant than those with other 
causes. These prognostic factors are present early in the 
course of epilepsy, and can provide reference for making 
more effective therapies.
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