
One or more seizures per month over a period of 6 months or more 
even after experiencing trials of at least two different antiepileptic 
drugs alone or in combination at optimum doses with adequate 
compliance is called intractable epilepsy4. Epilepsy is refractory when 
seizures are so frequent or severe that they limit the patient’s ability to 
live life fully according to his or her wishes or necessitate the use of 
medications that, although effective, produce adverse effects5. 
Fortunately, most children with epilepsy do well when treated with an 
antiepileptic drug6. Numerous studies have reported predictors of 
favorable outcome of epileptic seizures in children and adults. Most 
report that 70-80% of patients eventually become seizure free7. But 
10-20% of children with epilepsy have persistent seizures refractory to 
drugs, and those cases pose a diagnostic and management challenge3. 
However, what becomes of the group of children who continue to have 
seizures despite adequate trials of drugs? Although this is a small 
group of children, the medical, social, and economic consequences of 
poorly controlled seizures can be enormous. These children are at high 
risk for behavioral and academic difficulties8. In addition to the often 
catastrophic effects of uncontrolled seizures on the child, the burden on 
the parents of dealing with the multitude of daily problems 
accompanying intractable epilepsy cannot be underestimated2.
The best predictors of seizure remission include an early response to 
therapy, a low frequency of seizures and normal mental development9. 
On the other hand Camfield et al.10 reported that an absence of neonatal 
seizure, older age at onset, normal intelligence and less than 20 
seizures before initiation of treatment were all significant predictors of 
good outcome.  Strong association was noted between intractable 
epilepsy and several factors: infantile spasm, remote symptomatic 
epilepsy, a history of status epilepticus before the diagnosis of 
epilepsy, neonatal seizure, and microcephaly11. There are a number of

Introduction
Seizures affect 4-7% of children1. The prevalence of 
epilepsy is 4-8/1000 population. This is western 
data, but the prevalence may be higher in 
developing countries due to high incidence of CNS 
infection, birth asphyxia and consanguinity related 
metabolic diseases1. The largest number of newly 
diagnosed patients with epilepsy occurs between 
birth and 2 years of age2. Epilepsy is considered to 
be present when two or more unprovoked seizures 
occur at an interval greater than 24 hours apart3. 
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other clinical factors which are predictors of poor 
prognosis. A prospective case-control study showed that 
onset of seizure before 1 year of age, developmental delay, 
and abnormal brain imaging- were important predictors of 
intractable childhood epilepsy12. Very little is known about 
the childhood epilepsies in Bangladesh13. As mentioned by 
Banu et al.13 factors most predictive of poor seizure 
remission were: multiple types of seizures, poor cognition 
at presentation, high rates of seizures, associated motor 
disability and EEG abnormalities.
As literatures were reviewed there were no published data 
about this type of study in our country. This study is 
intended to provide clinical information regarding poorly 
controlled epilepsy that may guide the physician for early 
identification of these patients for counseling their 
families, selecting patients for intensive investigations and 
treatment, as well as early consideration of epilepsy 
surgery to prevent consequences of poorly controlled 
epilepsy on quality of life.
Materials and Methods
This case-control study was conducted from January 2007 
to December 2008 at Paediatric Neurology OPD, 
Bangabandhu Sheikh Mujib Medical University. 50 cases 
of intractable epilepsy in group-1 and 50 cases of 
well-controlled epilepsy in group-2 were enrolled in the 
study. Children of either sex with epilepsy, aged 7 months 
to 15 years with history of at least one unprovoked seizure 
per month for 6 or more months and history of treatment 
with 2 or more rational antiepileptic drugs (AED) daily, 
either singly or in combination for at least 6 months and 
adequate compliance to antiepileptic drugs were 
considered as case. Children of either sex with epilepsy, 
aged 7 months to 15 years who had been seizure-free 
during 6 months after start of treatment were considered 
as control. Poorly controlled epilepsy was defined as one 
or more seizure per month over a period of 6 months or 
more even after experiencing trials of at least two different 
antiepileptic drugs alone or in combination at optimum 
doses with adequate compliance. Well-controlled epilepsy 
was defined as no seizure during 6 months after start of 
treatment with AED.
Once the child was reporting, a structured questionnaire 
was completed, containing pre-defined variables of clinical 
information that may help predicting the poor seizure 
control. Then a detailed history including gender, age of 
onset, number of seizures before starting the treatment, 
type of epilepsy, character of seizure, status epilepticus, 
initial seizure frequency, history of neonatal seizures, 
family history of epilepsy, history of complex febrile 
seizure, treatment history, etc. were recorded and medical 
records were reviewed. Details regarding antiepileptic 
drugs were recorded i.e. number of drugs, duration of 
therapy, dosage and compliance. It was noted whether the 
choice of drugs were correct or incorrect in relation to 
seizure type and the dosage schedule was proper

according to body weight. Thorough physical examination 
including neurodevelopmental and psychological 
assessment was done. All study patients were seen by a 
consultant Paediatric Neurologist of the unit. Seizures 
were classified using the International League Against 
Epilepsy (ILAE) classification of epileptic seizure. First 
Interictal EEG recordings obtained with a 19 channel 
Electroencephalograph, employing scalp electrodes placed 
according to the international 10-20 system were studied. 
Serum drug level was not measured. An antiepileptic drug 
was considered to have failed if it did not control seizures 
in spite of good compliance or if medication was 
discontinued because of unacceptable side effects. A drug 
used acutely to treat status epilepticus was not counted as 
one of the two AEDs. Child was a case or a control. 
Group1 consisted of poorly controlled epilepsy patients 
and Group2 comprised well-controlled epilepsy patients. 
A comparison of various clinical factors between the two 
groups was done. Data were analyzed using statistical 
package SPSS (version 15.0). Standard tests of 
significance, such as Chi-square test was applied for 
categorical variables and‘t’ test was done for quantitative 
variables. The Odds ratio (OR) was used as estimation of 
risk to indicate the magnitude of association between each 
factor and poorly-controlled epilepsy. 95% confidence 
interval (CI) and p values were also computed. P-value of 
<0.05 was considered significant. Multivariate analysis 
was performed to choose independently significant factors 
among the many significant factors in bivariate analysis.
Results
Table I shows that 54% of the poorly-controlled epilepsy 
patients and 44% of well controlled epilepsy patients were 
between 1-5 years age group. However there was wide 
spread distribution in different age groups. The mean age 
was found to be 4.59 ± 3.19 years in poorly-controlled 
group and 5.91 ± 3.72 years in well- controlled group. No 
significant statistical difference was observed between 
poorly-controlled and well-controlled group in respect to 
age (p=0.062). In poorly-controlled group 60.0% were 
males and 40.0% were females, while in well-controlled 
group males and females were 66.0% and 34.0% 
respectively. There was no significant statistical difference 
between the two groups in respect to sex (p=0.534). 
Table-I: Distribution of the subjects by demographic 
variables (n=100).
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Variables    Groups                           p value
Group1 (n=50)

No (%)
Group 2 (n=50)

No (%) 
Age (year)   
o ≤1year 5 (10.0)          1 (2.0) 
o 1-5 years 27 (54.0)        22 (44.0) 
o 5-10 years 16 (32.0)        20 (40.0) 
o >10 years 2 (4.0)         7 (14.0) 
Mean ± SD 4.59 ± 3.19    5.91 ± 3.72   0.062NS(a)

Sex 

o Female        20 (40.0)       17 (34.0)    0.534NS(b)

o Male           30 (60.0)       33 (66.0)



Table-IV: Distribution of the subjects by initial seizure 
frequency (n=100)

Chi-square test was done to measure the level of signifi-
cance.**p<0.001. NS =not significant 

Table V demonstrates that if age of onset of initial seizure 
was ≤ 1 year 72.0% patients developed poorly-controlled 
epilepsy compared to only 42.0% if onset was > 1 year 
(p=0.002).
Mental retardation, neonatal seizure and more than 20 
seizures before starting treatment were significantly higher 
among poorly-controlled group than those in well-con-
trolled group (70.0% vs. 32.0%, p<0.001; 38.0% vs. 
10.0%, p<0.001; 82.0%vs. 28.0%, p< 0.001 respectively). 
Symptomatic etiology was significantly higher in 
poorly-controlled group and was present in 74% patients 
compared to 42% of patients in well-controlled group 
(p<0.001), whereas in well-controlled group idiopathic 
epilepsy was significantly higher than in poorly-controlled 
group (54% vs.18.0%; p<0.001).
Table-V: Distribution of the subjects by other clinical 
predictors of poorly-controlled epilepsy (n=100).

aUnpaired t test was done to measure the level of significance. 
bChi-square test was done to measure the level of significance. 
NS= not significant.
Table: II demonstrates that as initial seizure type according 
to site of onset, generalized seizure was significantly higher 
in poorly-controlled group than in well-controlled group 
(62.0% vs. 40.0%; p=0.028). On the other hand in well- 
controlled group focal onset was significantly higher than in 
poorly controlled group (36.0% vs. 18%; p=0.043).Focal 
with secondary generalization showed no significant 
difference between the two groups (p>0.05).
Table II: Distribution of the subjects by initial seizure type 
according to site of onset (n=100).

Chi-square test was done to measure the level of 
significance.*p <0.05 n = number of patients   NS = not 
significant.
Table III shows that in poorly-controlled group mixed 
seizure was significantly higher than in well-controlled 
group (30.0% vs. 4.0%; p<0.001) and infantile spasm was 
also found to be significantly higher in poorly-controlled 
group compared to well-controlled group (16.0% vs. 4.0%; 
p<0.05). In well-controlled group tonic-clonic seizure was 
significantly higher than in poorly-controlled group (48.0% 
vs. 16.0%; p<0.001).
Table III: Distribution of the subjects by initial seizure 
character (n=100). 

Chi-square test was done to measure the level of significance. 
*p<0.05.**p<0.001, NS =not significant.

Table IV  demonstrates that daily onset of seizure was signifi-
cantly higher in poorly controlled group and was found to be 
78.0% in contrast to 32.0% in well controlled group 
(p<0.001). On the other hand, seizure frequency of <1/month 
was significantly higher in well-controlled group compared 
to poorly-controlled group (52% vs.4.0%; p<0.001).
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Groups
Initial seizure type   Group1 (n=50)  Group 2 (n=50)   p value
                                     No (%)              No (%)

o   Focal onset          9 (18.0) 18 (36.0)            0.043*
o   Generalized onset      31 (62.0) 20 (40.0)            0.028*
o   Focal with secondary 10 (20.0) 12 (24.0)         0.629NS

     generalization 

Group1(n=50)      Group2(n=50)    p value
No (%)                 No (%)

Groups

<1/month 2 (4.0)  26 (52.0) <0.001**
1-4/months 6 (12.0)  5 (10.0)  0.749NS

1-6/week 3  (6.0)  3 (6.0)  0.999NS

Daily  39 (78.0) 16 (32.0) <0.001**
Total  50 (100.0) 50 (100.0) 

Group1(n=50)
No (%)

Group 2(n=50)
No (%) 

Groups                 p value

Tonic   8 (16.0) 13 (26.0) 0.220NS

Clonic  5 (10.0) 5 (10.0) 0.999NS

Tonic-clonic  8 (16.0) 24 (48.0) <0.001**
Myoclonic  6 (12.0) 4 (8.0) 0.505NS

Infantile spasm 8 (16.0) 2 (4.0) 0.046*
Mixed   15 (30.0) 2 (4.0) <0.001**
Total   50 (100.0)    50 (100.0)

Initial
seizure
character

Initial seizure
frequency

Groups
Variables    Group1(n=50)   Group2(n=50)    p value
                                  No (%)                   No (%)

Age of onset of initial  36 (72.0) 21 (42.0)         0.002*
seizure (≤1 year) 
Status epilepticus         11 (22.0)       5 (10.0)        0.102NS

before 1st visit            
Complex febrile           4 (8.0)           9 (18.0)        0.137NS

seizure before 1st
unprovoked seizure  
Family history of          4 (8.0)  4 (8.0)         0.999NS

seizure 
More than 20 seizures  41 (82.0) 14 (28.0)      <0.001**
before starting
treatment 
Neonatal seizure          19 (38.0) 5 (10.0)        <0.001**
Mental retardation       35 (70.0)       16 (32.0)      <0.001**
Etiology

• Symptomatic  37 (74.0)       21 (42.0)      <0.001**
• Idiopathic   9 (18.0)         27 (54.0)      <0.001**

Chi-square test was done to measure the level of significance
*p<0.05**p<0.001 NS =not significant
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were male and 47% were female, whereas 47% male and 
53% female were found in patients who were seizure free. 
But Malik et al.15 ound that male gender was a risk factor for 
intractable seizures (p=0.001) and this finding was similar 
to that previously done by Akhondian et al.16 The male 
predominance in this study was more likely to be because 
of a selection bias. 
Table II demonstrates that  generalized seizures were found 
in the majority of poorly controlled epilepsy patients (62%) 
followed by focal with secondary generalization (20%) and 
focal (18%). Similar finding was observed by Banu et al.13 
They found generalized epilepsy in the majority of the 
children (63.6%) followed by partial (25.2%) epilepsy.   
Table III shows that mixed seizure and infantile spasm was 
significantly associated with poor seizure control in this 
study. We found that in poorly controlled group mixed 
seizure was significantly higher than in well-controlled 
group (30.0% vs. 4.0%; p=0.001). Singvi et al17 also found 
mixed type of seizure as an adverse prognostic factor for the 
development of intractability. They found 14 out of 26 
patients in the generalized group of intractable epilepsy to 
have more than 1 type of generalized seizures. Similar 
finding was described by Oskoui et al.18 who showed that 
multiple seizures type was a predictive factor of intractabili-
ty (OR =6.5). Banu et al. 13 found that multiple seizure type 
was an independent predictor of poor seizure remission 
(OR=4.42; p=0.0001).Our study also found that infantile 
spasm was present in 16.0% of the patients in poorly 
controlled group compared to only 4.0% in well-controlled 
group (p=0.046). Berg et al.11 found  infantile spasm in 
19.7% cases of intractable epilepsy compared to 1% case in 
well-controlled group (p=0.003). Kwong et al.19 also found 
that mixed seizures and infantile spasms were strongly 
associated with intractable epilepsy.
Initial high frequency of seizure (daily seizures) was found 
as a significant predictor of poor seizure control (Table IV). 
Similar results were found in other studies (Akhondian et 
al.16; Ko and Holmes20 and Chawla et al.4). Sillanpaa21 found 
87.2% of patient having refractory epilepsy had high initial 
seizure frequency. Chawla et al.4 found that 76% of intrac-
table group compared to 22% of well-controlled epilepsy 
had daily seizure (P<0.001). Akhondian et al16 showed that, 
66.7% of the patients in intractable group had daily seizures 
compared to 22.5% in well-controlled group (p<0.001). Ko 
and Holmes20 found daily seizures in 50.7% cases of intrac-
table epilepsy compared to 25.6% of well- controlled 
epilepsy (P<0.001). Malignant syndromes of epilepsy 
which are difficult to control present with high frequency of 
seizure. But frequent seizure itself further deteriorates the 
developing brain which already has got pathology of 
seizure (Aicardi 22).
Symptomatic etiology of seizure is an important predictor 
of poor seizure control (Table V). This study shows that 
74% of cases in poorly controlled group had symptomatic 
etiology compared to 42% in well-controlled epilepsy 

Discussion
This study was done to search the clinical factors that are 
associated with the poor control of childhood epilepsy. This 
retrospective study demonstrated that there were a number 
of clinical factors that were associated with poor seizure 
control. Early identification of these factors might help in 
planning early intervention. 
Table I illustrates the demographic characteristics of the 
patients. Age (mean± SD) at presentation of poorly 
controlled group was 4.59 ± 3.19 years and that of 
well-controlled group was 5.91 ± 3.72 years. No significant 
statistical difference was observed between poorly 
controlled and well-controlled group in respect to age 
(p=0.534). In poorly controlled group males were (60.0%) 
and females were (40.0 %) and in well-controlled group 
males and females were 66.0% and 34.0% respectively. In 
both groups males were predominant. No significant statis-
tical difference was observed in this study in respect to sex 
between poorly controlled and well-controlled group 
(p=0.062) that is poor seizure control occurs with equal 
frequency in both sexes. This finding was supported by the 
study done by Kwan P et al.14 who did not find any signifi-
cant difference in sex between the groups that become 
seizure free and the group with uncontrolled seizure. They 
found that 52% of the patients with uncontrolled epilepsy

Table VI demonstrates logistic regression analysis for 
predictors of poorly-controlled epilepsy. Nine independent 
variables were correlated with the dependent variable. In 
the final step of the regression analysis, two variables 
remained as most significant predictors of intractability. 
These were mixed seizures (OR= 45.982) and more than 20 
seizures before starting treatment (OR= 5.269).
Table-VI: Logistic regression analysis for clinical predic-
tors of poorly-controlled epilepsy.
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Bivariate analysis     Multivariate analysis

Predictors p value Odds Ratio
              (95% CI)

Poorly-
controlled
Group 
No (%)

Well-
controlled
Group
No (%)

Age of onset     36 (72.0)  21 (42.0)     0.002     0.40 (0.09-1.79) 
of initial seizure (≤1 year)
Initial seizure    31 (62.0)  20 (40.0)     0.028     0.31 (0.08-1.28)
type (Generalized onset)   
Infantile spasm  8 (16.0)  2 (4.0)       0.046     5.914 (0.76-46.32)
Mixed seizures 15 (30.0)  2 (4.0)       <0.001  45.982* (4.54-465.68)
Initial seizure    39 (78.0) 16 (32.0)      <0.001  3.448 (0.78-15.25)
frequency (daily seizures)  
Symptomatic    37 (74.0)  21 (42.0)     <0.001  1.238 (0.24-6.27)
epilepsy 
Mental              35 (70.0) 16 (32.0)      <0.001  3.199 (0.68-15.01)
retardation  
Neonatal           19 (38.0)  5 (10.0)       <0.001  2.433 (0.57-10.47)
seizure  
More than         41 (82.0) 14 (28.0)      <0.001  5.269* (1.03-27.04)
20 seizures
*Significant predictors at 5% level of significance.



(p=0.001). Chawla  et al.4 found that 80% of intractable 
group compared to 28% of well-controlled group had symp-
tomatic etiology (p<0.001). Berg et al.11 found only 33.3% 
of symptomatic epilepsy in control group compared to 
68.4% in intractable group (p<0.001). Ko and Holmes20 
found symptomatic etiology in 55.6% cases of intractable 
epilepsy compared to 20.5% of well- controlled epilepsy 
cases (p<0.001). But in the present study the causes of the 
symptomatic etiology were not explored.
If age of onset of initial seizure was ≤ 1 year 72.0% patients 
developed poorly controlled epilepsy compared to only 
42.0% if onset was > 1 year (p=0.002) (Table V). Chawla 
et al.4 found 66% of patients in intractable group compared 
to 4% in well-controlled group had early onset of seizures 
(p=0.001). Berg et al.11 found 52.6% of intractable epilepsy 
cases compared to 9.4% of well-controlled epilepsy patient 
had early onset of seizures. Oktsuka et al.23 found that 53% 
of patients of early onset epilepsy had unfavourable 
outcome. Ko and Holmes also found it as an independent 
predictor of intractable epilepsy.
History of status epilepticus was not found as a predictor of 
poor seizure control (p=0.102) (TableV). This finding was 
in contrast with the finding of Sillanpaa21and Berg et al.11, 
Ko and Holmes20 and Ohtsuka et al.23. But most of the other 
studies had not found it as a predictor (Chawla et al.4; Malik 
et al15). It has been seen that subsequent episodes of status 
epilepticus occurred at various times during the seizure 
disorder, generally after a pattern of intractability has been 
established22.
Family history of epilepsy had no significant association 
with poorly controlled epilepsy (P=0.999) (Table V). Other 
studies also showed similar results (Chawla et al.4; Banu et 
al.13, Malik et al.15, Ko and Holmes20, Akhondian et al.16). 
Complex febrile seizure before first unprovoked seizure 
was not found to be a predictor of poor seizure control 
(Table V). Other studies showed similar results (Ko and 
Holmes 20; Berg et al.11; Chawla et al.4). Incidence of febrile 
seizure in general population is 3-4 % (Johnston3). Epilep-
tic children suffer from febrile convulsion relatively more. 
Some claimed that this might be due to their low seizure 
threshold (Berg et al.11). This study also shows that 38.0% 
cases in poorly controlled group had history of neonatal 
seizure and it was a predictor of poor seizure control 
(p=0.001). Berg et al.11 in their study showed that 17.1% of 
intractable patients compared to only 5.2% of well-con-
trolled patients had neonatal seizure (p<0.01). Chawla et 
al.4 found 30% of intractable patients compared to only 2% 
of well-controlled epileptic patients had neonatal seizure 
(p<0.001). Akhondian et al.16 showed 17.6% cases of 
neonatal seizure in intractable group and 5.0% in well-con-
trolled group (p=0.018).  When the developmental abnor-
mality of the brain is severe they present early and one of 
the presentations may be neonatal seizure.
Patients who had a history of more than 20 seizures before 
initiation of treatment were found to be 82.0% in poorly

controlled group (Table V). It was a significant predictor of 
poor seizure remission (p<0.001). Malik et al.15 found that 
34% of patients in intractable group as compared to 12% in 
control group had history of >10 seizures before starting 
treatment (p<0.001). Akhondian et al.16 found that patients 
who suffered from 20 generalized seizures before starting 
treatment are at risk for development of intractable epilep-
sy. Camfield et al10 showed that the fewer than 21 seizures 
before initiation of treatment was a good predictor for 
seizure remission. Whereas Sillanpaa21 demonstrated that 
the number of seizures recorded before onset of drug thera-
py was not related to the probability of remission.
Mental retardation was found as a predictor of poor seizure 
remission (p=0.001) as shown in table V. This finding was 
relevant to that done by Ko and Holmes20.They showed that 
20.1% patients in intractable group compared to 2.6% in 
controlled group had mental retardation (p=0.03). Singhi et 
al.17 found that mental retardation was present in 11.0% of 
intractable epilepsy patients and it was found to be a poor 
prognostic factor. Oskoui et al.18 showed that mental 
retardation at onset was a significant risk for intractability 
(OR=7.2). 
Independent clinical predictors of poorly controlled epilep-
sy after multiple logistic regression were mixed type of 
seizures and more than 20 seizures before starting 
treatment (Table VI). 
Conclusion 
This study shows that there are a number of clinical factors 
that can be identified early in the course of childhood 
epilepsy that are predictive of poor seizure control. Knowl-
edge of these factors will help us to discriminate our 
patients and pay more attention to those at risk of develop-
ing poorly controlled seizures.
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