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ABSTRACT

Aim: This study aimed to determine the significance of six clinical predictors associated with medically intractable childhood epilepsy.

Materials and Methods: A retrospective cohort study was conducted. A total of 241 children with diagnosed epilepsy were recruited and
divided into two groups: 61 patients with intractable epilepsy, and the other 180 patients who responded well to antiepileptic drugs. We
investigated seizure semiology, etiology of epileptic encephalopathy, EEG abnormalities and defined the odds ratios (ORs) of predictor factors
for intractable childhood epilepsy; age of seizure onset, asphyxia, neonatal intensive care unit (NICU) history, consanguineous marriage,
abnormal neuro-imaging, neuropathologic exam, prematurity, parents’ seizure history.

Results: According to logistic regression analysis, the major risk factors for intractable childhood epilepsy are (1) neuropathologic examination
p=0.000, OR= 58.28 Cl= 23.95-141.63; (2) abnormal neuro-imaging p=0.000, OR= 37.55 Cl|=16.41-85.94 (3) age of seizure onset p=0.001, OR=
9.43 confidence interval (Cl): 3.66-24.3 (4) asphyxia p=0.001 OR= 4.16 Cl=1.75-9.87 (5) consanguineous marriage p=0.001 OR= 3.02 CI=1.53-

5.97 (6) NICU history p=0.003 OR= 2.59 C|=1.38-4.87 (95% Cl).

Conclusion: The presented six predictors can be used to determine the medical intractability in children with epilepsy in order to provide early

alternative treatment protocols for better seizure control.
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Introduction

Epilepsy is a heterogeneous group of neurological
diseases characterized by recurrent non-triggered seizures
(1). Although the condition often responds well to single
drug therapy, in some cases, seizure control cannot be
achieved by two or more drugs. This group is defined as
resistant epilepsy, which accounts for 30%-35% of all
epilepsies. The concept of resistant epilepsy was defined
by the International League Against Epilepsy (ILAE) in
2010 as the failure to achieve seizure freedom in a period

of three months and having on average one seizure per
month, despite adequate trials of two or more tolerated,
appropriately chosen and used anti-epileptic drugs (whether
as mono-therapies or in combination) with effective serum
levels (2).

Early detection of resistant epileptic patients may be
possible with the identification of predisposing factors.
Anatomical and functional connections in developing brains
are different from mature brains, assynaptic structuring
and modification continue and plasticity is seen in a higher
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ratio (3). Seizure control via early treatment in childhood
epilepsies has significant importance for the prevention of
neuronal damage due to recurrent seizures, attaining normal
development, minimizing drug side effects and increasing
quality of life (4). The aim of this study was to determine the
leading factors for resistant epilepsy in epileptic patients
presenting at Manisa Celal Bayar University Faculty of
Medicine, Department of Pediatric Neurology.

Materials and Methods

This retrospective study was conducted as a case control
type at Celal Bayar University Medical Faculty Pediatric
Neurology Clinic between 01/01/2011-31/12/2015. The charts
of 2.200 patients who presented due to seizures were
examined. Patients having two or more non-triggered seizures
on different days were diagnosed with epilepsy. The patient
group consisted of 61 intractable epilepsy patients who were
followed regularly for at least two years. Power analysis was
performed according to sample size and determined as 90%
when d=0.60, =0.05 was accepted (5).

The control group consisted of 180 cases selected by a
simple random sampling method among epileptic patients
who responded well to antiepileptic drugs, matched with
age and gender. Age and gender, first seizure age, seizure
features, asphyxia, premature birth, hospitalization in
neonatal intensive care unit, consanguineous marriage,
parents’ seizure history and neurological examination
findings were recorded from both group charts.

The first electroencephalographic (EEG) findings
of the patients were reviewed by the same pediatric
neurologist. These were divided into two groups: normal
and abnormal EEG. Abnormal EEG findings were listed as
focal/multifocal pattern, organizational impairment/slow
pattern, generalized disorders and specific disorders (burst
suppression, hypsarrhythmia etc.). Likewise, initial magnetic
resonance imaging (MRI) results were classified as normal
and abnormal [the findings revealed acquired conditions
(trauma, stroke, infection), structural and congenital
anomalies, neurometabolic and neurodegenerative disease].

The study was approved by the Celal Bayar University
Medical Faculty Local Ethics Committee (approval number:
20478486-296, date: 19,08,2015). Consent form was filled
out by all participants.

Inclusion and Exclusion Criteria

Selection of the Patient Group: Epileptic patients
without a seizure-free period of three months and having
on average one seizure per month despite adequate trials
of two or more tolerated, appropriately chosen and used
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antiepileptic drugs (whether as mono-therapies or in
combination) with effective serum levels were considered
as resistant epileptic patients. Among these intractable
epileptic patients, 61were included in this study. Medications
used at the time of seizure in the emergency room and
during epileptic status, medications discontinued without
effect or due to side effects were not included in the used
drug list of cases.

Selection of the control group: The control group
consisted of 180 patients who responded well to anti-
epileptic drugs alone or two in combination.

Definitions

The classification and terminology of the ILAE was
used for this study. Classification of seizure type was
made according to revised International Classification of
Epileptic Seizure. Videos of the first seizure recorded in
hospital (if available) were used to classify the seizures.
Otherwise, the classification was made based mainly on
information received from family members who saw the
seizure.

Asphyxia was defined as having an Apgar score below
3 in the first minute, below 5 in the fifth minute,
an interventional birth, difficult (traumatic) birth, late
crying and late onset of respiration or the need for
resuscitation at birth. Patients whose records were
unclear concerning these data were not included in this
study. The reason for the neonatal hospital admission
(difficult birth, premature birth, newborn infection,
jaundice) was investigated. Motor mental retardation
was evaluated in consideration with the delay in the
developmental stages and/or developmental tests
(Denver or WISCR-R) made according to age groups.
Presence of decreased muscle strength, tonus changes,
deep tendon reflexes, pathological reflexes, involuntary
movements, disturbance in walking and posture, defect
in balance and sense examination were considered in
pathologic neurological examination. Neurocutaneous
diseases, diagnosed or suspected by physical examination
revealing signs such as café au lait spots, hypopigmented
skin findings, were noted. The pathologies identified in
electroencephalography were classified as generalized
sharp and/or spike waves, focal-multifocal sharp waves,
ground rhythm disturbances (deficiency in backward
maturation, asymmetry etc.) and specific disorders
(burst suppression, hypsarrhythmia etc.). Cranial imaging
findings were divided into either with pathology or
without pathology.
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Statistical Analysis

The SPSS 15.0 programme was used for the statistical
analysis of the study. Chi-square tests were used to compare
differences between categorical variable frequencies and
Student’s t-tests were used to compare continuous variables
in two independent groups. Risk analysis of the independent
variables was also performed in the case and control group.
Estimated relative risks were presented as the OR and 95%
Cl. The level of statistical significance was set at p<0.05.

Results

General Features

A total of 241 patients consisting of intractable epilepsy
(61) and drug-responsive epilepsy (180) were included in the
study. There were 111 females (46.1%) and 130 males (53.9%).
Among the 61 intractable cases, 35 were male (57.4%) and
26 were female (42.6%). Ninety-five males (52.8%) and
85 females (47.2%) were in the drug-responsive epileptic
group. There was no statistically significant difference
between the groups in terms of gender (p=0.318). The mean
age of the intractable epilepsy group was 7.00+4.36 years
and the mean age of the control group was 7.18+4.51 years
(p=0.795). There was no statistically significant difference
between the groups. It was seen that the age of first seizure
was mostly in the 0-1 age range (65.6%) in the intractable
epilepsy group, whereas the range was found mostly in the
1-5 years (45.0%) in the drug-responsive epilepsy group.
This showed that as the age increased, the frequency of
intractable epilepsy decreased and this relationship was
significant (p=0.001).

When the risk factors for intractable epilepsy were
evaluated in both groups, the presence of neuropathologic
examination, asphyxia history, consanguineous marriage,
neonatal intensive care unit (NICU) history and abnormal
neuro-imaging findings and age of seizure onset being less
than 1 year were statistically significant. The presence of
pathological examination findings was the most important
risk factor of the intractable childhood epilepsy (p=0.000;
OR= 58.26; 95% Cl= 23.97-141.63). Abnormal imaging,
the asphyxia history, consanguineous marriage and NICU
admission were significantly higher in the intractable
epilepsy group. However, the parents’ history for epilepsy
(p=0.057; OR= 1.71; 95% Cl= 0.93-3.12) and prematurity
(p=0.353; OR=1.24; 95% Cl= 0.57-2.69) were not significant
risk factors (Table I).

The most common type of seizures was partial type
(42.6%), generalized tonic-clonic (24.6%) and myoclonic
seizures (14.8%) in the intractable epilepsy group. Epileptic

spasms were seen only in the intractable epilepsy group, at a
rate of 8.2%. In the drug-responsive epilepsy group, the most
common type of seizures was generalized tonic-clonic (31.6%),
partial type (23.8%) and generalized tonic (17.8%) (Table II).

While the first-line EEG findings were pathologic in all
intractable epilepsy cases, the pathologic EEG results were
54.3% in the drug-responsive epilepsy group. In a separate
evaluation of the results of patients having pathologic
EEG, the most common EEG pathology in both groups
was a focal/multifocal epileptiform pattern. The second
most common pathology was the generalized epileptiform
pattern. A statistically significant difference was found
between the case and control groups in terms of EEG
pathologies (Table IlI).

Classification of Epileptic Encephalopathy

Of the 61 patients in the intractable epilepsy group,
28 (45.9%) were found to have epileptic encephalopathy.
West syndrome in 12 (42.8%) cases was the most common
among these cases with epileptic encephalopathy. The
second most common type was electrical status epilepticus
of sleep syndrome in 5 (17.8%) patients. The number of
cases with Lennox-Gestaut syndrome was 4 (14.2%), cases
with Dravet syndrome were 3 (10.8%), cases with Landau-
Kleffner syndrome were 2 (7.2%) and there were 2 (7.2%)
cases with Doose syndrome.

Discussion

Approximately 30%-35% of childhood epilepsies
are intractable epilepsies (2). Various medical problems
including aspiration, cardiac arrhythmia or refractory
status epilepticus are frequently observed in patients
with intractable epilepsy. In particular, children are more
susceptible to drug toxicity due to multiple drug use and
behavioral and academic problems are more likely to
develop.

Factors that may lead to resistance development in
childhood are not clear and are thought to be multifactorial.
One of the notable risk factors is age at onset of seizures. In
many studies based on age at onset of the first seizure, the
ratios of seizure in the first year of life ranged from 50% to
60% in intractable epilepsy patients and from 10% to 20%
in drug-responsive epilepsy patients, and this was reported
as a risk factor (6-8). It is known that the onset of seizures
within the first year of life facilitates the epileptogenic
tendency during the development of the immature brain
(9). In this study, we found that the 65.6% of patients with
intractable epilepsy had their first seizure at under one year
of age, in line with other studies (p=0.001).
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It is known that having neonatal seizures in premature
infants and abnormal brain MRI results are associated with
poor prognosis in terms of neurological development (10).
Pathologic cranial MRI has been found in all premature
infants who had seizures due to various reasons during the
neonatal period and progressed to resistant epilepsy (11,12).
In this study, although the presence of prematurity was not
significant in terms of risk of resistant epilepsy (p=0.353),
cranial MRI findings were pathologic in all four patients with
resistant epilepsy and premature birth.

It has been reported that epilepsy seen in neonatal
intensive care units due to various reasons was a risk
factor for intractability and an important etiological cause.

Gururaj et al. (13) showed that 18% of patients in a
neonatal intensive care unit had their first seizure and
a significant relationship was found between them in
terms of resistance development. Hypoxic or asphyxic
events, seen especially in the perinatal period, facilitate
epileptogenesis in the future and are important in the
development of resistance by leading epileptic foci (14).
Hypoxic ischaemic encephalopathy (HIE) is one of the
most important causes of mortality and morbidity in the
neonatal period. In a study conducted in our country, it
was reported that HIE is associated with a mortality rate of
10%-50% and morbidity rate of 21%-55% in the advanced
stage (15). In another study, Girbiz et al. (16) found

Table I. The predictor risk factors for intractable childhood epilepsy according to logistic regression analysis
Intractable epilepsy Drug responsive epilepsy
Variables p value | OR (95 ClI%)
Number % Number | %

Age of seizure onset
0-1 40 65.6 / 238 9.43 (3.66-24.30)
1-4 15 24.6 81 45.0 0.001 1.79 (0.65-4.89)
S years and above (ref) 6 9.8 58 323 1.04 (0.11-9.91)
Prematurity
Yes n 18 27 15

0.353 1.24 (0.57-2.69)
No (ref) 50 82 153 85
Asphyxia
Yes 13 21 n 6.1

0.01 416 (1.75-9.87)
No (ref) 48 78 169 93.9
NICU history
Yes 24 39.7 36 20

0.003 2.59 (1.38-4.87)
No (ref) 37 60.3 144 30
Parents seizure history
Yes 25 41 52 28.9

0.057 1.71(0.93-3.12)
No (ref) 36 60.7 128 711
Consanguineous marriage
Yes 20 32.8 25 13,9

0.001 3.02(1.53-5.97)
No (ref) A 67.2 155 86.1
Abnormal imaging
Yes 38 85.2 n 13.3

0.000 37.55 (16.41-85.94)
No (ref) 23 14.8 169 86.7
Neuropathologic exam
Yes 46 75.4 9 5

0.000 58.26 (23.95-141.63
No (ref) 15 24.6 171 95
Totally 61 100 180 100.0 - -

OR: Odds ratio, Cl: Confidence interval, NICU: Neonatal intensive care unit
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that risk factors that have influence on the prognosis of
patients with neonatal seizures are etiological diagnosis,
seizure type, birth weight, abnormal EEG activity and
status epilepticus. In our study, the presence of neonatal
intensive care admission history increased the risk of
intractable epilepsy by 2.59 (95% Cl= 1.38-4.87) times
and increased the intractability development rate by 4.16
(95% Cl= 1.75-9.87) times, especially if admitted due to
asphyxiated delivery.

Another criterion that has been the subject of many
studies as a risk factor for the development of intractability
in epileptic patients is the first seizure type. Gururaj et
al. (13) and Chawla et al. (14) found the generalized tonic
seizure was the most common type in the intractable
epilepsy group in their case control studies. On the other
hand, Ohtsuka et al. (17) reported myoclonic as the most
common, while Kwong et al. (18) reported that partial
seizure was seen most. In our study, the most common
seizure type was partial seizure in the intractable epilepsy
group. The cause of the variation of seizure type frequencies
reported so widely in different studies is directly related to

observation of the seizure moment for the first time by the
mother and other relatives and unclear definition or limited
experience of the first-seen or referred to physician.

The presence of various pathologies in the neurological
examination in epileptic patients is thought to be associated
with the development of intractable epilepsy. In a few
studies from Chawla et al. (14) and Seker Yilmaz et al.
(19), the pathologic-neurological examination was found
to be significant and high in intractable epilepsy cases. In
accordance with the literature, in our study, the presence
of pathologic findings on neurological examination was
found to be 58 times more in intractable epilepsy and has
been shown as the most important risk factor (p=0.000;
OR= 58.26; 95% Cl= 23.95-141.63). This possibly reflects the
severity of brain damage.

In our study, positive family seizure history did not
seem to pose a risk for the development of intractable
epilepsy. Similarly, in one study, there was no significant
correlation found between family history and intractable
epilepsy (20).

Table Il. Distribution of both groups according to seizure semiology

Intractable epilepsy Dr}xg responsive Total
epilepsy p value

Number | % Number % Number %
Generalized tonic 4 6.6 32 17.8 36 14.8
Generalized tonic clonic 15 24.6 57 31.6 72 29.8
Myoclonic 9 14.8 12 6.6 21 8.6
Atonic 1 1.6 24 13.4 25 10.4

0.000
Epileptic spasm 5 8.2 0 0 5 2.2
Partial seizure 26 42.6 43 23.8 69 28.6
Absence 1 1.6 12 6.6 13 5.4
Total 61 100 180 100 241 100
Table lll. Distribution of both groups according to electroencephalographic findings
Intractable epilepsy Drflg responsive Total
epilepsy p value
Number | % Number % Number %

Focal / multifocal pattern 23 37.7 47 26.1 70 29.0
Organization disorders /slow pattern 12 19.7 16 8.9 28 1.6
Generalized disorders 17 27.9 33 18.3 50 20.7
Burst suppression 1 1.6 0 0 1 0.4 0.000
Hipsarrhytmia 8 13.1 0 0 8 33
Normal 0 0 84 46.7 84 34.9
Total 61 100 180 100 241 100
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In the intractable epilepsy group, 32.8% of the children’s
parents had consanguineous marriage. The consanguineous
marriages were significantly higher in the intractable
epilepsy group when the two groups were compared. We
consider that genetic etiologies are crucial predictors for
intractability. Both genetic research and family screening
programs as well as future genetic studies will guide
resistance development, prognosis and treatment methods.

Evaluation of the EEG findings, detection of pathological
findings and classification of these findings that led to
the development of more intractable epilepsy types has
been another researched subject. In a study conducted
by Cururaj et al. (13), there was no difference between
pathological EEG results of resistance epilepsy cases and
drug-responsive cases, and this was not considered as a
risk factor. However, in this study, about half of the first
EEG results of drug-responsive epilepsy patients were
pathologic, whereas in the intractable epilepsy patient
group, all of the first EEG results were found to be
pathological. Berg et al. (21) reported that the focal
epileptiform pattern was found to be the most common
EEG abnormality in the development of refractory epilepsy.
On the other hand, Ohtsuka et al. (6) found that the
detection of generalized abnormalities in EEG was seen
as an important factor in the development of intractable
epilepsy. In our study, the focal/multifocal epileptiform
pattern was the most common pathologic EEG finding
in both groups and it did not lead to a prediction of
the development of intractable epilepsy. However,
the findings of burst suppression and hypsarrhythmia
patterns, which can be seen in patients with specific
epileptic encephalopathy, were found only in patients with
intractable epilepsy.

When cranial MRI findings were examined, pathology
was found in 62% of patients with intractable epilepsy,
whereas it was only found in 18% of patients in the drug-
responsive group. This demonstrates that the presence
of pathologic MRI findings increases the likelihood of
developing intractable epilepsy. In a study conducted
by Chawla et al. (22), a strong correlation was found
between the results of cranial MRI and the development
of intractable epilepsy. In addition, the pattern of the
pathological finding of MRl was also considered a risk factor
for the development of intractable epilepsy. Russo et al. (23)
conducted a study for this purpose and found structural and
heterogeneous brain malformations more frequently. In our
study, structural and congenital anomalies (34.6%) were
the most common pathologies found in the intractable

epilepsy group.
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According to the data obtained in our study, the most
important predictive risk factors for intractable epilepsy
in childhood epilepsies were found as onset of seizures
before one year of age, asphyxia history, neonatal intensive
care hospitalization and consanguineous marriage. Early
factors affecting the central nervous system appear to
play an important role in the development of intractability.
Acceptable treatment and follow-up are especially crucial
for newborns with early onset seizures and perinatal
asphyxic history. When the first seizure is of the partial
type, the presence of pathologic findings in cranial MR, the
presence of pathology in neurological examination and the
presence of pathologic findings in EEG were found to be
other risk factors.

This case control study aimed to determine the risk factors
for the development of intractable epilepsy and therefore the
research design in relation to the cause and potential bias
sources should be considered. Prospectively conducted cohort
studies and multi-center case control studies are necessary in
the investigation of causality. These are the limiting aspects
of our study. However, this research was designed as a case
control type in a rare health problem and the 90% sampling
power is a powerful aspect of this study.

Conclusion

In long-term prognosis, it is important to switch
dynamically to polytherapy in the early period of treatment
and to apply non-pharmacological treatment, if necessary,
in those patients with predictive factors for intractable
epilepsy. The present study determined the risk ratios
for intractable epilepsy in a Turkish population. During
follow-up, it should be carefully questioned whether these
six predictor factors are met; if so, the follow-up should
be more intense, caregiver and parental support should
be increased and different treatment options should be
considered.
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