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ABSTRACT

INTRODUCTION: Epilepsy stands out as one of the prevalent neurological conditions, especially 
in children, caused by impaired brain function with the typical symptom of recurrent seizures due 
to the release of electrical charges from proximal brain neurons without provocation. The aim 
of this study is to identify the risk factors that contribute to the development of drug-resistant 
epilepsy (DRE) in pediatric patients with a prior history of epilepsy. 
METHODS: A cross-sectional observational analytic study was carried out on pediatric patients 
with epilepsy at Dr. Kariadi Hospital Semarang, Indonesia by analyzing the patient’s medical 
records. The data were analyzed with univariate and bivariate tests and presented in tabular form. 
RESULTS: Based on the findings from 73 medical records collected for this study, the incidence 
of drug-resistant epilepsy (DRE) was identified in 58 subjects (79.5%). Bivariate analysis revealed 
significant risk factors associated with DRE, namely the type of anti-epileptic drugs (AEDs) used 
and their dosage (p < 0.001). Another factor shown to increase the risk of DRE was seizure 
frequency (p = 0.016).
CONCLUSION: The risk factors for the occurrence of DRE in children identified in this study include 
the type and dosage of anti-epileptic drugs (AEDs), as well as seizure frequency. Inadequate or 
inappropriate administration of AEDs may increase the likelihood of recurrent epileptic seizures 
and elevate the risk of developing DRE. Frequent seizures, which are commonly associated with 
DRE in pediatric patients, may further damage the developing brain. 

Keywords: Epilepsy, drug-resistant, intractable, pediatri, anti-seizure medications, seizure, risk 
factors. 

INTRODUCTION

Epilepsy stands out as one of the prevalent 
neurological conditions, especially occurring in 
children and it stands as the primary cause of 
morbidity in pediatric neurology [1,2]. Epilepsy is 

caused by impaired brain function with a variety of 
typical symptoms such as recurrent seizures caused 
by the proximal and excessive release of electric 
charges in brain neurons without provocation [3].
The global healthcare problem in epilepsy affects up 
to 70 million individuals worldwide. Approximately 
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80% of people with epilepsy reside in countries 
characterized by low and middle incomes with 
restricted resources [4]. Several studies have shown 
significant differences in the annual incidence rate 
between developed and developing countries. The 
prevalence in developed countries ranges from 3.2 
to 5.5 per 1000, while in developing countries, it 
varies from 3.6 to 44 per 1000 [5]. The concept of 
drug-resistant epilepsy (DRE) was characterized by 
the International League Against Epilepsy (ILAE) 
in 2010 as the failure of accomplishing seizure 
free state within a period when around 30-35% 
of children with a prior history of epilepsy had 
intractable epilepsy [6].
Epilepsy remains a significant public health concern 
in Indonesia, with an estimated 70,000 new cases 
diagnosed each year and a national prevalence of 
5–10 per 1,000 individuals [7]. The incidence is 
highest in infants and children, declines in young 
adults, and increases again in the elderly. In West 
Sumatra, particularly at RSUP Dr. M. Djamil Padang, 
1,081 pediatric epilepsy cases were recorded in 
2017, with numbers expected to rise annually [3]. 
A 2018 study at Dr. Kariadi Hospital in Semarang 
reported that 34.2% of children with drug-resistant 
epilepsy (DRE) had identifiable neurological risk 
factors [7].
Children diagnosed with epilepsy are inclined to 
experiencing physical and mental comorbidities 
such as anxiety and depression, which can 
adversely affect their quality of life. In addition, 
children with epilepsy have a higher risk of early 
death than those without epilepsy [8,9]. Epilepsy 
is considered refractory when the seizures occur 
very often or are so severe that they restrict the 
patient's capacity to live life fully on their terms 
[10].
Anti-seizure medications (ASM) are aimed at 
controlling seizures in people with epilepsy. 
Children who have been on epilepsy medication 
but still experience seizures after undergoing trials 
of at least two different ASM or in combination 
at optimal doses with adequate adherence, are 
categorized as intractable or DRE [11]. ILAE 2010 
defined a DRE as the failure of two administrations 
of therapy that are adequate, appropriate in choice, 
and in accordance with the ASM administration 
schedule (both monotherapy and combination 
therapy) to attain a seizure-free state (no seizures 
for less than 12 months) [12]. Drug-resistant 
epilepsy is a pragmatic issue during the treatment 
of active epilepsy in children. Due to resistance to 

ASM, there is no sufficient treatment response in 
some children with epilepsy [13].
Seizures that frequently occur and remain 
uncontrolled in children with epilepsy can be a 
significant burden for parents. This challenge is 
substantial as parents grapple with numerous 
daily issues related to epilepsy. It cannot be 
underestimated, as children are at high risk of 
experiencing behavioral, educational, work, 
concentration, and academic difficulties. 
Therefore, this study aims to examine the risk 
factors for DRE in children, including the age 
of onset, use of ASM and their dosage, attack 
frequency, and electroencephalography (EEG) 
results. The findings aim to be valuable, serving as 
appropriate guidelines to prevent DRE in children 
with a history of epilepsy. 

METHODS

Study design and settings 
This study employs an analytical observational 
approach with a cross sectional design and is 
conducted at Dr Kariadi Hospital, Semarang, 
Indonesia. Data were gathered from patient's 
medical records from January 1 2018 to March 31 
2022, and the study was carried out from May to 
June 2022. 

Population
The target population for this study comprised 
pediatric patients diagnosed with epilepsy and 
undergoing treatment at Dr. Kariadi General 
Hospital Semarang, Indonesia, involving 73 
subjects. Subject selection in this study employed a 
consecutive sampling method, in which all patients 
meeting the inclusion criteria were recorded 
until the required sample size was achieved. The 
sample size was determined based on the number 
of pediatric patients with a history of epilepsy at 
RSUP Dr. Kariadi Semarang. All study subjects met 
the inclusion criteria, which included pediatric 
patients undergoing treatment and diagnosed 
with epilepsy at the pediatric clinic of Dr. Kariadi 
Hospital, Semarang, Indonesia. Subjects had to 
be pediatric patients diagnosed with epilepsy, 
regularly taking ASM with more than two types of 
drugs for 12 months or more, and patients with 
complete medical records.

Data sources and categorisation
In this study, the data were obtained from the 
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patient's medical records and the anti-epileptic 
drugs (AEDs) used by patients were classified 
into two categories: monotherapy using first-line 
AEDs and polytherapy. Dosage comparisons for 
each patient were assessed based on the mg/kg/
day range. Seizure frequency was categorized as 
infrequent or frequent, with the latter defined as 
experiencing seizures at a frequency of >1 episode 
per week. All subjects underwent EEG examination 
and were categorized as either normal (no 
epileptiform discharges detected) or abnormal 
(presence of epileptiform discharges identified).

Data analysis 
The data underwent analysis utilizing the IBM 
SPSS Statistics 25 for Windows and Microsoft Excel 
computer programs. Statistical analysis was carried 
out in the following steps: Univariate analysis was 
conducted to determine the profile of the research 
subjects, and the data were presented in the form 
of frequencies. 

Bivariate analysis was performed using the Fischer 
exact test and the Mann Whitney test. 

Ethical considerations
The research was conducted after obtaining 
Ethical Clearance from the Medical and Health 
Research Ethics Commission (KPEK) Faculty of 
Medicine, Diponegoro University number 128/EC/
KEPK/FK-UNDIP/V/2022. The research was carried 
out with permission from the involved party and 
authorization for accessing patient medical records 
at RSUP Dr.  Kariadi Semarang, Indonesia. The 
identity of the research subjects and the obtained 
data are kept confidential and used solely for 
research purposes.

RESULTS

The subjects of this study consisted of 73 patients, 
36 patients (49.3%) were male and 37 patients 
(50.7%) were female.  8 patients were <5 years 
of age and 65 patients were >5 of age. Analysis 
of characteristics of the subjects found that 58 
subjects (79.5%) had DRE and 15 subject (20.5%) 
had non-DRE. Age of onset categorized into two 
types, which is > 1 year with 54 subjects (74.0%) 
and < 1 year with 19 subjects (26.0%). Based on 
the ASM and the doses were also categorized into 
two types, namely the first line, with 13 subjects 
(17.8%), and the second line, with 60 subjects 
(82.2%). The frequency of seizures in children with 
epilepsy was divided into two categories: rare, with 
24 subjects (32.9%), and frequent, with 49 subjects 
(67.1%) (Table 1). Based on the EEG results, it was 
categorized into two types, general seizure, with 6 
subjects (8.2%) and focal seizure, with 67 subjects 
(91.8%).

The table 2 shows that there were 43 subjects with 
onset age of > 1 year and 15 subjects with onset 
age of < 1 year. The P value of 0.593 is greater than 
0.05 which suggests that it isn't significant, or age of 
onset isn't a risk factor for DRE in children. Data of 
ASM usage and dosage showed 5 subjects with the 
first line of ASM and 53 subjects with the second line 
of ASM.  The p value <0.001 is less than 0.05 which 
means it is significant or ASM usage and dosage 
are risk factor for the incidence of DRE in children. 
Regarding the variable frequency of attacks, 15 
subjects were found with rare frequencies and 43 
subjects were found at frequent frequencies. The 
p value of 0.016 is less than 0.05 which means it 

     Variable Frequency %

Gender

Male 36 49.3

Female 37 50.7

Age

< 5 years old 8 11.0

> 5 years old 65 89.0

Therapy outcome

Non-drug-resistant 15 20.5

Drug-resistant 58 79.5

Age of onset

> 1 year old 54 74.0

< 1 year old 19 26.0

ASM and dosage

First line 13 17.8

Second line 60 82.2

Frequency of seizure

Rare 24 32.9

Frequent 49 67.1

Electroencephalogram

Normal 6 8.2

Abnormal 67 91.8

Table 1: Subject’s characteristics
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is significant or the frequency of attacks is a risk 
factor for the incidence of DRE in children. The EEG 
result variables were divided into two categories, 
namely normal and abnormal. In normal EEG there 
were 5 subjects and in abnormal EEG there were 
53 subjects. The p value of 0.642 is greater than 
0.05, indicating that the EEG results are not a 
significant risk factor for DRE in children.
Fisher's exact test showed that the ASM usage and 
the dose, and frequency of attacks were factors 
that significantly influenced the occurrence of DRE 
in children. The relative risk for ASM usage and the 
dose was 0.44 with a significance value showing 
p ≤0.001 (p ≤0.05) and a relative risk of 0.71. 
The results of the attack frequency analysis with 
a significance value showed p = 0.016 (p ≤0.05), 
with a 95% confidence level, the RR value was 
considered significant.

DISCUSSION

The Fisher’s exact test in this study defined that 
the age of onset did not show significant results, or 
it could be said that the age of onset was not a risk 
factor for DRE in children (p=0.593). These findings 
align with a research study by Gusta et al., which 
stated that the age of onset had no effect on the 
incidence of DRE in children [7]. However, a study 
by Oncu et al. found different result, stating that 
the age of onset had an effect on the occurrence of 

DRE in children. Seizure attacks in children before 
reaching the age of 1 is a factor in the occurrence 
of DRE in children [11].
Research by Ayça et al. explained that 50% to 60% 
of patients with DRE experience seizures within 
the initial year of life. The onset of seizures within 
the first year of life influences the development 
of the immature brain. This research found that 
65.6% DRE patients experience their first seizure 
before the age of 1 year [6].
The results of this study showed that the use of 
ASM and their dosage were the factors that most 
influenced the incidence of DRE in children. In 
this study, it was observed that more children 
with a history of DRE had taken second-line ASM. 
Fisher's exact test demonstrated that the use of 
ASM and its dosage had a significant relationship 
to the incidence of DRE in children (p≤0.001). 
This research is in accordance with research by 
Siallagan, which explains that the ASM factor 
significantly influences the success of subsequent 
therapy and the prognosis of epilepsy. This study 
included subjects with seizure frequency ≥ 5 times 
a month after receiving ASM monotherapy and 
had the opportunity to become polytherapy [14].
Administering ASM and determining their dosage 
as first-line or monotherapy is an approach for 
newly diagnosed patients. If the first line proves 
ineffective or cannot suppress epileptic seizures, 
then second-line drugs can be introduced while 

Variable Drug-resistant epilepsy (n=58) p value
RR 

(95% IC)

Age of Onset

	 > 1 year old 43 (74.1%) 0,593£ 1,01 (0,77 – 1,73)

	 < 1 year old 15 (25.9%)

ASM and dosage

	 First Line 5 (8.6%) <0,001£* 0,44 (0,22 – 0,87)

	 Second Line 53 (91.4%)

Frequency of Seizure

	 Rare 15 (25.9%) 0,016£* 0,71 (0,51 – 0,99)

	 Frequent 43 (74.1%)

Electroencephalogram

	 General 5 (8.6%) 0,642 1,05 (0,72 – 1.54)

                  Focal 53 (91.6%)

* Significant (p < 0,05); £ Fisher’s exact

Table 2. Test results for the relationship of risk factors with therapy outcomes
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maintaining the use of the first-line ASM [15]. This 
study aligns with Moosa et al. which explained 
that a few ASMs are considered broad-spectrum 
drugs as they are effective against various types 
of seizures. However, some ASMs are known to 
be ineffective for certain types of seizures and 
can worsen epileptic seizures. The mechanism of 
action is an important factor in the selection of 
first-line and second-line drugs, as drugs with the 
same mechanism of action can cause synergistic 
side effects. The type of ASM, including the 
determination of the number of doses per day, 
and the usage of drugs that are not suitable for 
children with a history of epilepsy can prevent the 
development of DRE in children [16].
This study demonstrates a significant correlation 
between the frequency of seizures and the 
incidence of DRE in children. Research in 
Bangladesh yielded similar results, where frequent 
seizure frequency, defined as ≥ 1 per day, was 
identified as an independent predictor of DRE 
in children. The frequency of seizures itself can 
further damage the developing brain [17]. 
A study in Turkey defined the frequency of seizures 
experienced by pediatric patients as frequent if 
occuring once a day and as rare if less than once a 
week. The study concluded that patients are more 
likely to achive a favorable result, namely a seizure 
free state, if they experience rare frequencies, 
conversely, frequent frequencies can result 
in DRE in children [1]. Research conducted by 
Falco-Walter et al. explained that when a person 
experiences an epileptic seizure, the brain exhibits 
a pathological tendency, and lasts a long time 
until it has recurrent seizures. More particularly, 
epilepsy is analyzed when a individual has at least 
two reflex seizures separated by more than 24 
hours and likely experiences another seizure with a 
similar risk of generalized recurrence despite ASM 
administration [18].
This study used the Fisher's exact test, which 
showed that the EEG results were not significant 
(p = 0.642). This results of this study are not in 
accordance with the research by Jayalakshmi et 
al., which explains that epilepsy with structural 
abnormalities, such as focal cortical dysplasia, 
is considered as one of the causes of DRE [19]. 
Research by Engel et al. also reported that DRE is 
associated with hippocampal sclerosis (structural 
disorder)  that usually manifest as focal EEG results 
[20].
This study has some limitations. First, the sample 

size was relatively small because the data were 
obtained from a single center. Second, the 
categorization of DRE patients based on therapy 
and EEG findings was relatively simplified. 
Additionally, there is a possibility that other 
relevant risk factors were not assessed.

CONCLUSION

The results of this research and the discussion 
of the risk factors for the occurrence of DRE 
in pediatric patients at Dr. Kariadi Hospital, 
Semarang, Indonesia, the following conclusions 
are obtained: Age of onset is not a risk factor 
for DRE in children, ASM use and dosage are 
risk factors for DRE in children and seizure 
frequency is a risk factor for DRE in children. We 
recommend that future studies further expand 
and explore the topics addressed in this research 
by incorporating more detailed classifications of 
DRE patients and evaluating additional factors that 
may influence the progression of epilepsy, such as 
etiology, socioeconomic status, and adherence to 
medication.
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