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Abstract  Purpose: Our purpose was to identify the predictors of refractory epilepsy (RE) and the typical clinical 
findings in Bulgarian patients with RE. Patients and Methods: We studied 70 adult patients with refractory 
epilepsy and 70 patients with pharmaco sensitive epilepsy. The Liverpool Seizure Severity Scale was completed by 
84.29% of the patients with RE. Results: The typical clinical findings and significant predictors of RE on univariate 
analysis were: high initial seizure frequency (OR = 2.45), heredity for epilepsy (OR = 8.90), febrile seizures (OR = 
4.50), partial epilepsy (OR = 5.98), low or lacking seizure reduction with the first AED (OR = 44.0), clusters of 
seizures and/or epileptic status in the disease course (OR = 16.5), childhood onset (OR = 8.0), great number of 
ineffective antiepileptic drugs (AED) – OR = 232.88, poly therapy (OR = 61.0). On multivariate analysis significant 
predictors of RE were poly therapy (B = 4.86), childhood onset (B = 2.79), and great number (> 4) of ineffective 
AED (B = 5.44). Frequent clinical findings were: moderate seizure severity, high seizure frequency despite the 
prescribed treatment, polymorphic seizures. Conclusion: The most significant predictors of RE are: great number of 
ineffective AED, treatment with poly therapy, and early disease onset. This conclusion may be useful for a timely 
identification of patients with epilepsy who are likely to be refractory to medical therapy. 
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1. Introduction 
Despite the various modern ways of treatment, in 20-

35% of the cases with epilepsy seizures are uncontrolled 
and the disease is accepted as refractory. The knowledge 
about refractory epilepsy (RE) predictors is very important 
for its early recognition and adequate treatment. In 
literature sources the following clinical findings have been 
most frequently mentioned as typical of RE: 1. A 
determined heredity for epilepsy [1]; 2. A symptomatic 
and cryptogenic etiology of epilepsy [2]; 3. Complex 
febrile seizures and a febrile epileptic status [1,3,4,5,6]; 4. 
An early onset of epileptic seizures (especially before 1 
year of age), a high initial seizure frequency and duration, 
clusters of seizures and an epileptic status, a long period 
between the first seizure and the beginning of treatment 
with antiepileptic drugs (AED) [2,3,4,7-21]; 5. Infantile 
spasms, atonic seizures in the disease course and 
according to some investigators–generalized tonic and 
simple partial seizures [16,19,22]; 6. Focal neurological 
signs which are usually associated with a brain lesion 
[9,22]; 7. A poor answer to the first AED 
[2,10,13,15,19,23,24,25]. The greater duration of the 
disease usually correlates with a lower probability for a 
satisfactory clinical effect [2,8,10,13,15,23,26]. 

In Bulgaria detailed studies on the predictors and 
typical clinical findings of the RE have never been 
performed. 

Purpose: Our purpose was to identify the predictors of 
refractory epilepsy (RE) and the typical clinical findings 
in Bulgarian patients with RE. 

2. Patients and Methods 
The study was performed with the participation of a 

representative selection of patients with epilepsy who 
attended the Clinic of Neurology at the University 
Hospital in Plovdiv, Bulgaria for a regular examination or 
in cases of unsatisfactory seizure control or adverse events 
from treatment. 

All study procedures were performed after the approval 
of the Local Ethics Commission at the University of 
Medicine, Plovdiv. Every patient was introduced to the 
study design and signed an informed consent form before 
participation in the study procedures. 

The study included 94 patients with RE and 70 patients 
with pharmaco sensitive epilepsy (PSЕ). Epilepsy was 
accepted as refractory in cases in which adequate seizure 
control with at least 2 potentially effective AED 
prescribed as mono or poly therapy in maximally tolerated 
doses had not been achieved. The following inclusion 
criteria for both groups were used: a signed informed 
consent form; age between 18 and 65 years; a diagnosis of 
RE or PSE; lack of cognitive impairment based on 
Evaluation rapide des fonctions cognitives (ERFC; Gil 
and Toullat, 1986) with a score < 47 in patients up to 60 
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years of age and primary education or < 46 in patients 
between 60 and 65 years of age and less than a primary 
education or illiteracy; lack of progressive somatic or 
neurological disease; lack of a simple or complex partial 
seizure in the last 4 hours; and lack of generalized tonic-
clonic seizures in the last 24 hours. 

From the participants with RE 70 patients were selected 
for comparison of the clinical findings with 70 outpatients 
with PSE; both groups were similar with respect to age 
and gender. The presence of a significant difference 
between both groups was studied regarding the following 
clinical findings: age of epilepsy onset, duration of 
epilepsy, heredity, type of seizures, trigger factors, febrile 
seizures, initial seizure frequency, seizure clusters and/or 
epileptic status, recent seizure frequency, seizure severity 
during the last month, type of epilepsy, etiology of 
epilepsy, recent therapy with AED, seizure reduction with 
the first AED, number of ineffective AED applied in the 
disease course, focal neurologic signs. The data were 
collected by a trained neurologist (specialized in epilepsy) 
through a purposeful interview, an examination of the 
patients’ medical documentation and seizure diaries, and a 
neurological examination of the study participants. 

The Liverpool Seizure Severity Scale (LSSS; Baker, 
1993) was completed by 59 patients with RE (84.29%) 
who had had seizures with different severity during the 
last month. The rest of the patients with RE and the 
participants with PSE did not complete this scale because 
they had been without seizures in this period. The lack of 
mental retardation was confirmed based on a psychiatric 
consultation. 

The collected primary information was checked, 
encoded, and entered into a computer database for 
statistical analysis. Data were processed using STATA 
Version 10 (Stata Corp., College Station, TX, U.S.A.) and 
SPSS (Statistical Package for the Social Sciences), version 
14.0 (SPSS Inc., Chicago, IL, U.S.A.). Results for 
quantitative variables were expressed as mean ± SE 
(standard error) and results for qualitative variables as 
percentages ± SE. Patients with RE and PSE were 
compared with respect to their clinical findings by means 
of χ2-Test, Z-Test, and u-Test. Pearson’s correlation 
coefficient was used to determine correlations between the 
above mentioned characteristics. Univariate analysis was 
performed to find the association between every clinical 
finding and the diagnosis RE [odds ratio (OR) and 
confidence interval (CI)]. The complex influence of the 
significant clinical findings was determined by means of 
multivariate logistic regression analysis [regression 
coefficient (B)]. The level of significance was set at P < 
0.05. 

3. Results 
Overall, 27 (28.72%) of the participants with RE were 

men; the remaining 67 participants (71.28%) were women. 
Their mean age was 41.72 ± 1.08 years. Most patients 
(76.6%) were between 30 and 60 years of age. For the 
purpose of comparison, 70 patients with RE were selected 
- 25 (35.71%) men and 45 (64.29%) women. Their mean 
age was 37.97 ± 1.30 years, and they were compared with 
70 patients with PSE - 34 (48.57%) men and 36 (51.43%) 
women with a mean age of 36.70 ± 1.49 years. There was 

no significant difference between both groups regarding 
their gender (P > 0.05, χ2 = 2.37) and age (Р > 0.05, u = 
0.64). 

The mean age onset of epilepsy was 13.09 ± 1.27 years 
for the patients with RE and 26.87 ± 1.87 years for the 
patients with PSE (u = 6.29, Pu < 0.001). The mean 
duration of epilepsy was 25.07 ± 1.32 years for the 
participants with RE and 10.66 ± 0.76 years for those with 
PSE (u = 9.48, Pu < 0.001). The clinical findings of the 
patients with RE and PSE are presented in Table 1. 

The most frequent trigger seizures factors were: 
emotional stress (53.58%), menstruation (7.14%), fever 
(7.14%), photostimulation (7.14), and insomnia (3.57%). 

The most frequent causes for the symptomatic etiology 
in the patients with RE were: traumatic injury - in 11 
patients (39.29%), inflammation – in 5 (17.86%), perinatal 
pathology – in 4 (14.29%), tumor – in 3 (10.71%), and 
hippocampal sclerosis – in 3 (10.71%) paticipants. 

The mean number of ineffective AED prescribed for the 
patients with RE was 5.73 ± 0.19, and for those with PSE 
- 0.49 ± 0.08. The difference between both groups was 
significant regarding this variable Pu < 0.001 (u = 25.68, r 
= - 0.91). 

Variables found to be significantly associated with RE 
on univariate analysis were high initial seizure frequency 
(OR = 2.45, 95% CI = 1.23-4.87), heredity for epilepsy 
(OR = 8.90, 95% = 1.08-73.21), febrile seizures (OR = 
4.50, 95% CI = 1.57-12.93), partial epilepsy (OR = 5.98, 
95% CI = 2.86-12.48), low or lacking seizure reduction 
with the first AED (OR = 44.0, 95% CI = 12.3-157.36), 
clusters of seizures and/or epileptic status in the disease 
course (OR = 16.5, 95% CI = 5.42-50.2), childhood onset 
(earlier than 14 years) - OR = 8.0, 3.73-17.14, great 
number of ineffective antiepileptic drugs (OR = 232.88, 
95% CI = 29.94-1811.54), poly therapy (OR = 61.0, 95% 
CI = 21.38-174.07). Significant variables were considered 
for multivariate analysis. The three variables proven to be 
significant on multivariate analysis were: poly therapy (B 
= 4.86 ± 1.17, P = 0.001), childhood epilepsy onset (B = 
2.79 ± 1.13, P = 0.01), and great number (> 4) of 
ineffective AED (B = 5.44 ± 1.49, P = 0.001). On the 
ground of these three factors a model for RE risk 
assessment was formed. The predictive value of this 
model was 88% (P = 0.001, χ2 = 149.45). The variable 
great number of ineffective AED had the most significant 
influence in this model. 

No significant association between the variables 
etiology, recent seizure frequency, last month seizure 
severity, seizure type, trigger factors, focal neurological 
signs, and RE was demonstrated (P > 0.05). 

4. Discussion 
The purpose of our study was to identify the predictors 

of RE and the typical clinical findings in Bulgarian 
patients with RE. 

A significantly earlier age onset was found in the 
patients with RE (about 13 years of age). Our results 
support the conclusion of many scientists about the 
significant association of the childhood onset of epilepsy 
with its treatment resistance [2,3,4,6-
12,19,21,22,23,27,28,29]. This variable has been accepted 
as one of the most significant predictors of intractability as 
well. 
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Table 1. Clinical findings of the patients with RE and PSE 

Clinical finding 
RE PSE 

χ2
/Z P r 

N P% ± SE N P% ± SE 

Heredity 
-no 
-yes 

62 
8 

88.57 ± 3.80 
11.43 ± 3.80 

69 
1 

98.57 ± 1.42 
1.43 ± - χ2 = 5.82 < 0.05 + 0.20 

Type of seizures 
-partial 
-generalized 
-polymorphic 

17 
16 
37 

24.29 ± 5.13 
22.86 ± 5.03 
52.86 ± 5.97 

24 
46 
- 

34.29 ± 5.67 
65.71 ± 5.67 

- 
χ2 = 52.71 < 0.001 + 0.42 

Trigger factors 
-no 
-yes 

48 
22 

68.57 ± 5.55 
31.43 ± 5.55 

56 
14 

80.00 ± 4.78 
20.00 ± 4.78 χ2 = 2.39 > 0.05 - 

Febrile seizures 
-no 
-yes 

52 
18 

74.29 ± 5.22 
25.71 ± 5.22 

65 
5 

92.86 ± 3.08 
7.14 ± 3.08 χ2 = 8.79 < 0.01 - 0.25 

Initial seizure frequency 
-1/several years 
-1-11 seizures/year 
-1-3 seizures/month 
-1-6 seizures/week 
- daily seizures 

4 
9 

24 
20 
13 

5.71 ± - 
12.86 ± 4.00 
34.29 ± 5.68 
28.57 ± 5.40 
18.57 ± 4.65 

 
11 
30 
18 
5 
6 

15.71 ± 4.35 
42.86 ± 5.91 
25.71 ± 5.22 
7.14 ± 3.08 
8.57 ± 3.35 

χ2 = 27.01 < 0.001 - 0.40 

Seizure clusters and/or epileptic status 
-no 
-yes 

 
35 
35 

 
50.00 ± 5.98 
50.00 ± 5.98 

 
66 
4 

 
94.29 ± 2.77 

5.71± - 

 
χ2 = 34.16 

 
< 0.001 

 
- 0.49 

Recent seizure frequency 
-without seizures 
-1/ several years 
-1-11 seizures/year 
-1-3 seizures/month 
-1-6 seizures/week 
-daily seizures 

- 
2 

11 
21 
32 
4 

- 
2.86 ± - 

15.71 ± 4.35 
30.00 ± 5.48 
45.71 ± 5.95 

5.71 ± - 

70 
- 
- 
- 
- 
- 

100.00 
- 
- 
- 
- 
- 

Z = 11.02 < 0.001 - 0.93 

Last month seizure severity (LSSS) 
-mild (1-20) 
-moderate (21-40) 
-severe (41-60) 
-very severe (61-80) 

8 
32 
18 
1 

13.56 ± 2.14 
54.24 ± 6.22 
30.51 ± 4.31 

1.69 ± - 

- 
- 
- 
- 

- 
- 
- 
- 

- - - 

Type of epilepsy 
-partial 
-generalized 
-undefined 

53 
16 
1 

75.71 ± 5.11 
22.86 ± 5.03 

1.43 ± - 

24 
46 
- 

34.29 ± 5.67 
65.71 ± 5.67 

- 
χ2 = 26.44 < 0.001 + 0.41 

Etiology of epilepsy 
-idiopathic 
-cryptogenic 
-symptomatic 

17 
25 
28 

24.29 ± 5.13 
35.71 ± 5.73 
40.00 ± 5.86 

30 
19 
21 

42.86 ± 5.91 
27.14 ± 5.31 
30.00 ± 5.48 

χ2 = 5.41 > 0.05 - 

Recent therapy with AED 
-monotherapy 
-poly therapy 

7 
63 

10.00 ± 3.59 
90.00 ± 3.59 

61 
9 

87.14 ± 4.00 
12.86 ± 4.00 χ2 = 83.38 < 0.001 - 0.77 

Seizure reduction with the first AED 
-100% 
- > 50% 
-50% 
- < 50% 
-without reduction 

5 
8 
4 

23 
30 

7.14 ± 3.08 
11.43 ± 3.80 

5.71 ± - 
32.86 ± 5.61 
42.86 ± 5.91 

44 
10 
- 

10 
6 

62.86 ± 5.77 
14.29 ± 4.18 

- 
14.29 ± 4.18 
8.57 ± 3.35 

χ2 = 56.38 < 0.001 -0.60 

Focal neurological signs 
-no 
-yes 

62 
8 

88.57 ± 3.80 
11.43 ± 3.80 

66 
4 

94.29 ± 2.77 
5.71 ± - χ2 = 1.46 > 0.05 - 

Regarding the heredity, a significant difference between 
the patients with RE and PSE has been proven – in 8 
(11.43%) of the participants with RE the disease was 
inherited. There is no consensus in scientific literature 
about the predictive role of heredity for intractability [12]. 
Few investigators have accepted heredity as a predictor of 
RE [1,8]. According to our study results heredity is 
associated with a more frequent intractability. 

Polymorphic seizures have been registered more 
frequently in patients with RE – in 37 (52.86%) of them. 
Some types of seizures (complex partial, tonic, atonic, 
myoclonic, atypical absences, infantile spasms) have been 
determined in scientific literature as refractory to the 
prescribed treatment and typical of malignant epilepsies, 
but there is no consensus if they are a preidictor of 
epilepsy intractability [12,16,22,30]. Lots of investigators 
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have supported the statement, which was not confirmed by 
our study results, about the predictive role of the 
polymorphic seizures [6,8,9,19,21,23]. The conclusion 
that polymorphic seizures are frequent in patients with RE, 
but not a predictor of intractability, has been drawn. 

Febrile seizures were found as more frequent in the 
participants with RE - in 18 (25.71%) of them. There is no 
consensus in scientific literature about the predictive role 
of febnrile seizures for intractability.  Hitiris (2007), 
McIntyre et al. (2006), Starreveld and Guberman (2006), 
and Tripathi et al. (2011) have demonstrated a higher 
frequency of febrile seizures in cases with RE [1,4,6,29]. 
Farrell et al. (2006) have supported the conclusion that 
these seizures cannot be defined as predictors of RE [16]. 
Naidenov (2007) has not proven a correlation between 
febrile seizures and intractability in his study with children 
[7]. According to our study results febrile seizures could 
be accepted as a predictor of intractability. 

With regards to trigger factors, a significant difference 
between patients with RE and PSE has not been found. 
The conclusion that trigger factors are neither typical of 
RE, nor a predictor of intractability, has been drawn. Few 
investigators have associated the development of 
intractability with constant trigger factors or have 
described a high frequency (in 62%) especially of the 
factors fever, sleep deprivation, and menstruation in 
patients with RE [8,31]. 

A higher initial seizure frequency has been registered in 
the patients with RE opposed to the patients with PSE – 
daily seizures in 13 (18.57%), 1-6 seizures/week – in 20 
(28.57%), 1-3/month – in 24 (34.29%) of the participants 
with RE. A number of scientists have confirmed a much 
higher (up to 8 times) risk for the development of a RE in 
cases with a high initial seizure frequency and duration 
[32]. They have also pointed out the importance of the 
number of seizures and the duration of the period of time 
before the start of treatment 
[6,10,11,15,16,19,21,23,27,28,29]. Hitiris et al. (2007) 
have demonstrated a 2 times higher risk of a RE in cases 
with 10 seizures before the specific treatment starts [1]. 
Ramos-Lizana et al. (2009) have proven a higher risk for 
RE in cases with a combination of an early epilepsy onset 
and a high initial seizure frequency: 38% in patients with 
epilepsy onset earlier than 1 year of age and more than 1 
seizure during the first 6 months from the diagnosis, 9% in 
patients with epilepsy onset earlier than 1 year of age and 
0-1 seizure during the first 6 months from the diagnosis, 
22% in patients with epilepsy onset at 1 year of age or 
above and more than 1 seizure during the first 6 months 
from the diagnosis, 3% in patients with epilepsy onset at 1 
year of age or above and 0-1 seizure during the first 6 
months from the diagnosis [5]. The high initial seizure 
frequency has been accepted as a typical clinical finding 
and a predictor of RE. 

The clusters of seizures and/or epileptic status are much 
more frequent in the patients with RE (in 50%) and very 
typical of them. Epileptic status (especially the neonatal 
and the acute symptomatic status) and more rarely the 
seizure clusters have been determined as significant 
predictors of RE in scientific literature [3,4,9,16,17,22, 
31,33]. According to our results, these clinical findings are 
typical of RE and intractability predictors. 

The patients with RE have a much higher recent seizure 
frequency opposed to the patients with PSE – daily 

seizures in 4 (5.71%), 1-6 seizures/week – in 32 (45.71%), 
1-3 seizures/month – in 21 (30%) of the participants with 
RE. Data in support of the statement that the persistence 
of a high seizure frequency (> 1 seizure/month) is an 
important characteristic of the RE, have been found in 
scientific literature [4,6,9,33,34]. It has been accepted that 
high recent seizure frequency is typical of RE, but not a 
predictor of intractability. 

Having evaluated the seizure severity, severe seizures 
were found in 18 (30.51%) participants, moderate – in 32 
(54.24%), and mild - in 8 (13.56%). Data about the typical 
seizure severity in patients with RE were not found in 
scientific literature. With regards to the severity, moderate 
seizures were accepted as more frequent in patients with 
RE. The predictive role for intractability of this variable 
has not been proven. 

Partial epilepsy was demonstrated to be more frequent 
in the patients with RE – in 53 (75.71%) compared to the 
patients with PSE – in 24 (34.29%). These results are in 
conformity with the data from some studies [2,12,19]. It 
has been accepted that partial epilepsy is associated with a 
more frequent development of RE. 

Regarding the etiology, a significant difference between 
the patients with RE and PSE has not been proven. 
However, the symptomatic etiology is more frequent in 
the group with RE - in 28 (40%) cases. There is a 
concencus in the scientific literature about the high 
frequency of the symptomatic etiology in the first place 
and of the cryptogenic etiology in the second place in 
patients with RE [2,4,6,7,9,11,12,15,16,19,22,23,27,28, 
30,35,36,37]. De Saint-Martin and Hirsch (2004) have 
determined the risk for RE development depending on the 
etiology and the type of epileptic syndrome – increased 
(34.6%) in cases with a generalized symptomatic or a 
cryptogenic syndrome, moderate – in patients with a 
partial symptomatic or a cryptogenic (10.6%) and an 
unclassified syndrome (10.4%), low – in patients with an 
idiopathic syndrome (2.7%) [15]. According to Sillanpää 
and Schmidt (2009) the symptomatic etiology is a 
predictor of a higher seizure frequency and a 9 times 
higher mortality [32]. The conclusion that the 
symptomatic etiology is more frequent in patients with RE, 
but not a predictor of intractability, has been drawn. 

Approximately 90% of the patients with RE have been 
treated with poly therapy recently, which is much more 
frequent than the poly therapy treatment in the participants 
with PSE. Rasheva et al. (2003) have defined the 
treatment with a lower number of AED as a favorable 
predictor of a seizure control achievement [33]. Therefore 
the AED poly therapy is very typical of RE and one of the 
most significant unfavorable seizure control predictor. 

A much greater number of ineffective AED (≥ 4) has 
been found in patients with RE compared to those with 
PSE. Rasheva et al. (2004), Callaghan et al. (2007), and 
Tripathi et al. (2011) have defined the great number of 
ineffective AED as an unfavorable predictor of the seizure 
control [3,29,33]. The great number of prescribed 
ineffective AED has been accepted as a typical 
characteristic and one of the most significant predictors of 
epilepsy intractability. 

The seizure reduction with the first AED was much 
poorer in the patients with RE compared to that of the 
patients with PSE – there was no reduction in 30 (42.86%), 
and in 23 (32.86%) the reduction was not significant. A 
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great number of scientists have accepted that this finding 
is of primary importance for the prediction of RE. The  
results of several studies have demonstrared that the 
probability of seizure control is reduced 4-5 times after  an 
ineffective first AED and becomes minimal (1-3%) after 
an ineffective second AED [2,10,13,15,19,23,24,25]. The 
poor or lacking seizure reduction with the first AED has 
been accepted as a typical characteristic of RE and a 
predictor of intractability. 

Regarding the focal neurological deficits, no significant 
difference between the patients with RE and those with 
PSE was found. The presence of focal neurological 
deficits was not accepted as typical or necessarily 
associated with intractability. Our conclusion does not 
support the data in literature about frequent focal 
neurological deficits in patients with RE [9,16,29,30,31, 
34,38]. 

Poly therapy, early epilepsy onset, and great number (≥ 
4) of ineffective AED were the clinical findings with 
proven significance on multivariate analysis. They form a 
model with a high predictive value (88%) for RE. Our 
results do not entirely support the data from the study of 
Tripathi et al. (2011) who have proven on multivariate 
analysis that significant intractability predictors are 
radiological evidence of structural cerebral abnormality, 
non-response to first AED, delayed milestones, high initial 
seizure frequency of more than one per month, partial 
seizure type, febrile seizures and age of onset before 
fourteen years [29]. 

5. Limitations 
The first limitation of our study is the exclusion of 

patients older than 65 years, having cognitive impairment, 
progressive neurological disease, and those with simple or 
complex partial seizures in the last 4 hours or generalized 
tonic-clonic seizures in the last 24 hours with the purpose 
of an adequate collection of information and completion 
of the LSSS. The participation of no other patients but 
only those having access to the University Clinic of 
Neurology, who usually attended it for a regular 
examination or in cases of unsatisfactory seizure control 
or adverse events from treatment, is also a limitation. 
However, these limitations do not necessarily devalue the 
results from the first Bulgarian study on predictors and 
typical clinical findings of RE. Future studies including 
results from EEGs, CT scans, MRI are forthcoming. 
Besides, further investigations of patients having a variety 
of demographic, clinical, and social characteristics are 
needed. 

In conclusion the most significant predictors of RE are 
poly therapy, childhood onset, and great number of 
ineffective AED. They form a model with a high 
predictive value which can be used for the assessment of 
RE risk. Other predictors and typical clinical findings of 
RE are: high initial seizure frequency, heredity for 
epilepsy, febrile seizures, partial epilepsy, low or lacking 
seizure reduction with the first AED, and clusters of 
seizures and/or epileptic status in the disease course. 
Frequent clinical findings without being predictors are: 
moderate seizure severity, high seizure frequency despite 
the prescribed treatment, polymorphic seizures. Etiology, 
seizure trigger factors, seizure type, and focal neurological 

signs are not typical of RE. Our findings may be very 
useful in medical practice. The knowledge about the 
typical clinical findings and predictors of RE is essential 
for the early diagnosis, adequate treatment, and prevention 
of its negative impact on all aspects of the quality of life. 
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