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Abstract

Aim: Status epilepticus (SE) is an important and distinct problem with its high morbidity and mortality. The need for early identification
of SE to predict the course and prognosis of epilepsy have led us to investigate the clinical features associated with SE in patients
with epilepsy in this study.

Material and Methods: The information of the patients with epilepsy recorded comprised demographic features, type and etiology of
seizures, age of onset of epilepsy, frequency of seizures, mono- or polytherapy treatment, history of convulsive SE, triggering factors
for SE and brain magnetic resonance imaging findings. The data also included patients' family history of epilepsy and history of
febrile seizures, mental retardation.

Results: A total of 610 patients with epilepsy (291 men, 319 women) were included in the study. It was found that 49 (8%) of the
patients had at least one convulsive SE. Univariate logistic regression analysis showed that earlier onset of epilepsy, symptomatic/
cryptogenic etiology, mental retardation, frequency of seizures =1/month, treatment with polytherapy, and abnormalities in
neuroimaging are associated with SE (p=0.001, p<0.001, p<0.001, p<0.001, p<0.001 and p<0.001, respectively). In multivariate logistic
regression analysis; mental retardation (SE 0.380; 95% Cl 0.186-0.825; p=0.014) and polytherapy (SE 0.392; 95% CI 0.158-0.735;
p=0.006) were found to be independent factors related with SE. It was determined that 69% of patients had a triggering factor for SE
and infection (65%) was the most common among these.

Conclusion: The results of this study showed that there is a clear relationship between the occurrence of SE and mental retardation
and treatment with polytherapy in patients with epilepsy. Symptomatic/cryptogenic etiology, early onset of epilepsy, high frequency
of seizures and presence of abnormalities in neuroimaging are also associated with SE. Identification of these risk factors of SE will
be helpful to initiate the appropriate treatment within a short time after diagnosis.
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INTRODUCTION

Status epilepticus (SE) is one of the most important

SE depends on complex interaction between mechanisms
on both synaptic and network level (6-9).

neurological emergencies that especially affect young
children and older adults (1-4). Although there are many
different definitions for SE, continuous seizures lasting
than 5 minutes or more, having two or more seizures
without incomplete recovery of consciousness is accepted
as SE. SE is recently defined as a condition resulting
either from the failure of the mechanisms responsible for
seizure termination or from the initiation of mechanisms,
which lead to abnormally, prolonged seizures (5). The
pathophysiological changes underlying SE are partially
understood. Hypersynchronous hyperexcitability state of

While it is regarded as the most severe form of epilepsy;
SE can be seen as the prominent symptom of systemic
or central nervous system disorders caused by structural,
metabolic, infectious, inflammatory, toxic or genetic
origin (5,10). Annual incidence of SE has been reported
to be 10-41/100000 (1,2,4,9,11-13). The incidence of SE
appears to peak at ages older than 50 years and younger
than 10 years (12). Although previous studies reported
a greater incidence of SE in males (1,2,11), it is recently
suggested that the rates for both sexes are more similar
than previously thought (13).
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It has been reported that approximately 15-20% of
patients with epilepsy have a history of SE at least once
in their lifetime and 12% of patients present with SE at
onset (1,14-16). SE is associated with an overall mortality
of 20% (14). A greater case mortality rate was reported in
the elderly and in patients with refractory SE (13). It has
been suggested that three major factors are responsible
for increased risk of mortality and morbidity associated
with SE; underlying cause, advanced age and SE duration
(14). Acute symptomatic causes of convulsive SE are
generally more common and have been associated with
higher morbidity and mortality rates (1,2,9,13).

Convulsive SE is a time-sensitive emergency and requires
immediate treatment. SE is a life-threatening condition
due to recurrent and prolonged seizures as well as is
important for the development of neuronal damage and
pharmacoresistance. SE modifies neurotransmission and
susceptibility to AEDs over time. It has also long-term
consequences, including neuronal death, neuronal injury,
and alteration of neuronal networks, depending on the
type and duration of seizures (5,6,9).

Early identification of risk factors associated with SE will
allow physicians predict the clinical course of epilepsy and
initiate the appropriate treatment within a short time after
diagnosis without waiting the progression of disease. In
this study our objective is to investigate the risk factors
associated with SE in patients with epilepsy.

MATERIAL and METHODS

The study included 610 patients who were followed
up in the epilepsy outpatient clinic between 2009 and
2017. Data were obtained by reviewing patients' file
records and interviewing with patients. Patients who had
inadequate file information, in whom seizure type was not
differentiated accurately and who had systemic disease
were excluded from the study. In addition, patients were
excluded if they had conditions with a high or low risk
of seizure recurrence and SE such as Lennox-Gastaut
Syndrome, West syndrome, and benign childhood epilepsy
with centrotemporal spikes.

The information recorded comprised demographic
features, type and etiology of seizures, age of onset of
seizures, frequency of seizures, mono- or polytherapy
treatment, history of convulsive SE, the presence of
additional factors (sleeplessness, hunger, infection,
emotional stress and drug discontinuation) that can
trigger SE and brain magnetic resonance imaging (MRI)
findings. The data also included patients’ family history of
epilepsy and history of febrile seizures, mental retardation.

The type of seizure was evaluated and classified according
to the ILAE criteria as focal, generalized, or focal to bilateral
tonic-clonic seizures (17). The etiology of epilepsy was
determined as idiopathic, cryptogenic, or symptomatic.
Brain MRI was evaluated as abnormal if there was a lesion
that could be considered as the cause of epilepsy. The

occurrence of a non-provoked seizure history among first
and second-degree relatives of the patient was accepted
as a positive family history. The frequency of seizures was
determined by the number of seizures prior to SE (<1 /
month, =1/month).

The study was carried out according to the Helsinki
Declaration and was approved by the Institutional Ethics
Committee. All patients participating in the study provided
written informed consent.

Statistical Analysis

Statistical analyses were performed using statistical
software (Statistical Package for the Social Sciences,
version 23.0 for Windows, SPSS Inc., Chicago, IL, U.S.A.).
Descriptive statistics for continuous variables were
expressed as the meantSD. Numbers of cases and
percentages were used for categorical data.

The best predictors that had an effect on status epilepticus
were analyzed by a univariate logistic regression method.
Any variable with a p value less than 0.05 in the univariable
test was accepted as a candidate for the multivariable
model. Multivariate logistic regressions were performed
on univariate variables with a p value <0.05 to determine
their effect on status epilepticus. The standard error (SE)
and 95% confidence intervals (Cl) were also calculated for
each independent variable. Statistical significance was
defined as p<0.05.

RESULTS

A total of 610 patients (291 men, 319 women) with a
mean age of 30.5+12.1 years were included in the study.
Convulsive SE history was found in 49 (8%) of the patients.
It was found that 69.4% of the patients had a triggering
factor for SE and infection was the most common among
these factors (64.7%). MRI abnormalities detected were
namely; cortical dysplasia in 9 (26.5%), hippocampal
sclerosis in 6 (17.7%), focal encephalomalaciain 6 (17.7%),
giant arachnoid cyst in 4 (11.8%), leukomalacia due to
perinatal injury in 2 (5.9%), arteriovenous malformation in
2 (5.9%), corpus callosum agenesis in 1 (2.9%), pachygyria
in 1 (2.9%), double cortex in 1 (2.9%), tuberosclerosis in
1 (2.9%) and encephalomalacia due to autoimmune
encephalitis sequel in 1 (2.9%). Demographic and clinical
characteristics of the patients are shown in Table 1.

The univariate logistic regression analysis showed
that factors related to SE were; early onset of epilepsy,
symptomatic/cryptogenic etiology, mental retardation,
seizure frequency =1/month, treatment with polytherapy,
and lesions in brain MRI that may be considered as
the cause of epilepsy (p=0.001, p<0.001, p<0.001,
p<0.001, p<0.001 and p<0.001, respectively). In the
multivariate analysis, mental retardation and treatment
with polytherapy were found to be independent factors
associated with SE (p=0.014 and p=0.006, respectively)
(Table 2).
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Table 1. Demographic and disease characteristics of patients with epilepsy with and without status epilepticus

Characteristics Patients without SE Patiens with SE
(n=561) (n=49)

Age (years) 30.6112.2 29.44+11.6
Gender (female/male) 295 (52.6)/266 (47.4) 24 (49)/25 (51)
Epilepsy duration (years) 13.2£10.3 18.6t11.5
Age at onset (years) 17.4£13 10.6£12.7
Seizure type

Focal 109 (19.4) 5(10.2)

Generalized 337 (60.1) 30(61.2)

Focal to bilateral tonic clonic seizures 115 (20.5) 14 (28.6)
Etiology

Idiopathic 374 (66.7) 14 (28.6)

Symptomatic/cryptogenic 187 (33.3) 35(71.4)
Mental retardation 97 (17.3) 26 (53.1)
History of febril seizures 128 (22.8) 17 (34.7)
Family history of epilepsy 100 (17.8) 5(10.2)
Seizure frequency before SE

<1/month 344 (61.3) 17 (34.7)

>1/month 217 (38.7) 32 (65.3)
Presence of triggering factor for SE - 34 (69.4)
Triggering factors

Sleeplessness - 4(11.8)

Hunger - 1(2.9)

Infection - 22 (64.7)

Emotional stress - 1(2.9)

AED withdrawal - 6 (17.6)
Brain MRI abnormalities 189 (33.7) 34 (69.4)
Treatment type

Monotherapy 382 (68.1) 12 (24.5)

Polytherapy 179 (31.9) 37 (75.5)

Data are presented as mean * SD or number (%)

SE: Status epilepticus, AED: Antiepileptic drug, MRI: Magnetic resonance imaging
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Table 2. Univariate and multivariate logistic regression analyses of factors related with status epilepticus in patients with epilepsy

B SE 95% Cl p B SE 95% ClI p
Age (years) -0.009 0.013  0.967-1.017  0.501

m‘g%:ef female) 0.144 0298 0.644-2.072  0.628

Age at onset (years) -0.055 0016 0.917-0.977 0.001  -0.006  0.016 0.963-1.026 0.705
gzirf:rf“tzyepde 0663 0495 0.735-5.125  0.181

g:z}afc;gatl))ilateral tonic clonic Ui st (ezesrdale W

FJ:SL%% O ey SN -1.609 0329 0.105-0.381 <0.001 -1.308  0.834 0.053-1.386 0.117
L"g’(‘:;l_r;g;da“"” -1.688  0.307 0.101-0.338 <0.001  -0.937  0.380 0.186-0.825 0.014
H':t(‘r’g' ‘)’Lg’b”' Ecieny 0586 0317 0.299-1.035  0.064

La(l)rr(\:gc.h)ilzgry of epilepsy 0.647 0.485 0.738-4935 0.182

ff}f;’;fﬂfgeqr‘;‘my/month) -1.093 0312 0.182-0.618 <0.001  -0.438  0.347  0.327-1.274 0.207
ﬁgai(?e’]:’_'?'eg;’"°rma““es 1495 0323 0.119-0422 <0.001 0506 0838 0.321-8.567 0.546
LCEITTES -1.884 0344 0.077-0298 <0.001 -1.077  0.392 0.158-0.735 0.006

Monotherapy (ref. polytherapy)

Bold indicates statistical significance

Cox & Snell R2 = 0.096Nagelkerke R2 = 0.223

MRI: Magnetic resonance imaging, Ref.: reference, SE: Standard error. Cl: Confidence interval

DISCUSSION

Presence of mental retardation and treatment with
polytherapy was found to be independent risk factors
for the occurrence of SE in patients with epilepsy in this
study. We also found that symptomatic etiology, early
onset of epilepsy, more frequent seizures, and presence of
abnormality in neuroimaging are also associated with the
occurrence of SE.

Symptomatic epilepsy is defined as epilepsy that arises
from the effects of an epileptic lesion, whether that lesion
is focal or a defect in metabolism causing widespread
injury to the brain. Cryptogenic syndromes involve a
presumptive lesion that is otherwise difficult or impossible
to uncover during evaluation. Patients with symptomatic
or cryptogenic epilepsy generally fare less well than
patients with idiopathic epilepsy for seizure control and
prognosis (18). The changed structure and function of

the central nervous system led to hyperexcitability as the
main cause of epilepsy. In our study, it was determined that
seizures with symptomatic or cryptogenic etiology were
more common in patients who had SE compared to those
without. In a similar direction, patients with SE had more
common abnormalities in neuroimaging. It was reported in
a study that one third of patients with SE have a structural
etiology (19). In patients with refractory epilepsy, it is not
surprising to detect structural or acquired abnormalities
in brain MRI more frequently than other epilepsy patients.

The finding that mental retardation was predictive for SE
is an important observation in our study. It was reported
in previous studies that 20% of patients with mental
retardation have also epilepsy and the incidence of
epilepsy increases as the severity of mental retardation
increases (20,21). On the other hand, it was also suggested
that approximately 25% of patients with epilepsy have
mental retardation. (20,22). Some studies have shown
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that frequency and prognosis of epilepsy is poorer in
patients with mental retardation than the general epilepsy
population and the frequency of sudden unexpected death
is higher in these patients. (20-22). Mental retardation
probably implies a more diffuse and severe brain injury and
can be accepted as a marker for symptomatic epilepsy,
which is associated with a relatively poor prognosis.

In our study, it was determined that patients with SE are
significantly younger than the patients without at the
onset of epilepsy. The incidence of SE is higher in young
children (1-3,15,23). As is expected, seizures are likely to
start earlier in patients with symptomatic/cryptogenic
epilepsy and mental retardation.

We found that more than one seizure per month is a
significant factor to occur SE on univariate analysis.
Repeated seizures have been shown to produce neuronal
loss and mossy fiber sprouting in the hippocampus, which
in turn can reinforce their production, forming excitatory
recurrent circuits (24,25). Our findings also indicated a
strong and independent relationship between SE and
polytheraphy. It may be thought that the occurrence of
SE may be easier in patients with drug-resistant epilepsy
treated with two or more AEDs, as previously reported that
refractory epilepsies are associated with history of SE
(19,26-28). On the other hand, SE modifies AED sensitivity
over time and pharmacoresistance may develop (6,9).

Features associated with the development of SE in our
study are also risk factors for drug-resistant epilepsy.
Mental retardation/developmental delay (26-30), younger
age at the onset of epilepsy (29,30), symptomatic/
cryptogenic epilepsies (29-31), high frequency of seizures
(29,31,32), and presence of abnormality in neuroimaging
(26) were identified as risk factors for drug-resistant
epilepsy. Mental retardation, symptomatic epilepsy, early
age at epilepsy onset, and abnormal neuroimaging findings
were reported to increase risk for drug-resistant epilepsy
in one metaanalysis (33). In another metaanalysis, while
symptomatic epilepsy was found to be a strong risk factor
for drug-resistant epilepsy, age of onset of disease was
not found to be a risk factor. It was reported that there
is a substantial heterogeneity between studies in mental
retardation and high initial seizure frequency (34).

Our study has some limitations. Because of the
retrospective design of the study, it is possible that there
may be data loss due to the fact that file records were the
main source of information. Another limitation is that the
data evaluated belong to both child and adult periods.
Problems that may arise from this have been partially
addressed by excluding patients with childhood epilepsies
that are known to have a good or bad prognosis.

CONCLUSION

The results of this study showed that there is a clear
relationship between the occurrence of SE and mental
retardation and treatment with polytherapy in patients
with epilepsy. Symptomatic/cryptogenic etiology, early
onset of epilepsy, high frequency of seizures and presence

of abnormalities in neuroimaging are also related with SE.
Since there is a cause and effect relationship between
these characteristics, early identification of at least one
of these risk factors in clinical practice will be helpful to
predict the clinical course of the disease in patients with
epilepsy, especially at risk of SE.
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