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Abstract 

Introduction: Epilepsy is a chronic cerebral disorder   with   many medical and social implications. Predicting prognosis of an 

individual patient is imperative to tailor the treatment strategy and to improve the quality of life.  

Objective: To study the factors which influence the prognosis of epilepsy in children. 

Design: Prospective , observational study 

 Methods:  All consecutive  children  between  2  to 12 years diagnosed to have epilepsy for atleast 6 months were enrolled.  

Children with febrile seizures , acute symptomatic seizures and static /progressive neurological disorders were excluded. The   

demographic characteristics, clinical details  and investigations of each subject were recorded.  Each child was followed up for a 

period of 6 months to determine the treatment outcome. Data was analysed using Pearson Chi Square test 

Results:  The mean age of onset of epilepsy was 6.41 year (SD = 2.69) .Fifty eight children (58%) went into conditional remission, 

25 (25%) were treatment resistant and 17 (17%) achieved remission. Major factors associated  with poor  prognosis were multiple 

seizures prior to treatment (p=1.12E-14), low TDM levels at 3 months of treatment (p=4.95E-09) and polytherapy (p=4.48E-15).  

Early age of onset (p=0.0065), generalized seizure (p=0.0069), abnormal birth history (p=0.0028), family history of epilepsy in first 

degree relatives (p=0.023) and abnormal neuroimaging (p=0.00065) were  other  factors  predicting poor prognosis.  

Conclusions:  Multiple seizures, generalized seizure , symptomatic epilepsy, early onset of epilepsy, abnormal  birth history and 

abnormal neuroimaging are associated with poor prognosis. Determining prognosis of epilepsy   helps  in  predicting the clinical 

course and  response to treatment.  
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Introduction 

Epilepsy is one of the most common treatable serious 

neurological disorders of childhood. It is a condition in 

which seizures are triggered recurrently from brain due 

to aberrant electrical activity. The prevalence rate in a 

study in North India was 6.24 per 1000 population. 
[1]

 

A recent study conducted in Kolkata's urban population 

showed an annual incidence rate of 27.27 per 100,000 

per year. 
[2]

 For children with epilepsy, the prognosis is 

generally good, but 10-20% can have persistent 

seizures refractory to drugs and those can pose a 

diagnostic and management challenge. 

Epidemiological studies showed that up to 70% of 

patients with epilepsy entered remission, many of them 

did so early within the first year of treatment. 
[3]

 

The term prognosis generally refers to the probability 

of attaining seizure remission while on treatment and 

after drug withdrawal. 
[4] 

The prognosis of childhood 

epilepsy has important epidemiological, social and 

clinical implications. Therefore, determining prognosis 

is significant not only to the patient but also to his/her 

family, treating doctor and society. It is important to 
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predict the likely clinical course of childhood onset 

epilepsy within a year of diagnosis and starting 

treatment both in terms of seizure control, clinically 

relevant intractability and increased risk of death. This 

could allow for more aggressive treatment with modern 

anti epileptic drugs and if possibly early neurosurgical 

intervention in suitable cases. Many factors like 

etiology, seizure frequency, seizure type and others 

influence the prognosis of epilepsy.  

There are very few studies in literature which have 

assessed the factors influencing the prognosis of 

epilepsy in children. Looking at the paucity of the 

studies and implications of prognosis of epilepsy, 

we conducted a study   with an objective  to 

determine the factors influencing the prognosis of 

epilepsy in children and its correlation with 

outcome. 

Methods 

This prospective observational study was conducted 

over a period of 18 months at a tertiary care centre 

and teaching hospital.  Approval from Institutional 

Ethics Committee was obtained. Consecutive 

children between the age group of 2 to 12 years 

diagnosed to have epilepsy for at least 6 months at 

enrollment were included. Children with situation 

related epilepsy (febrile seizures and acute 

symptomatic seizures) and static or progressive 

neurological disorder were excluded.  

After receiving informed consent, the subjects’ 

demographic characteristics, clinical details of 

epilepsy, investigations and treatment were 

recorded in a predetermined proforma. Each child 

was followed up for a period of 6 months to 

determine the treatment outcome.The seizure type 

was classified according to the International League 

Against Epilepsy (ILAE) 1981. The etiology of 

epilepsy was classified according to the 1989 ILAE 

Classification & 2001 ILAE proposal. The age of 

onset of epilepsy was grouped as early childhood 

(</=5 years) and late childhood (> 5 years). We 

recorded the clinical  details emphasizing on 

duration of epilepsy, frequency of seizures prior 

treatment as 2, 3-5, 5-10 and multiple (>10) 

episodes, family history of epilepsy in the first 

degree relatives and abnormal birth history. Serum 

calcium, blood sugar, EEG and neuroimaging were 

done in all patients. TDM levels at 3 months of 

initial treatment were recorded which were 

categorized as normal, low or high. Treatment r 

eceived was split as monotherapy (receiving 1 

drug) and  polytherapy  (receiving more than 1 

drug).  

All the subjects were followed up for 6 months at 

the end of which treatment outcome was 

determined. Treatment outcome as regards to 

seizures was classified into two groups; one as 

remission (no seizures without drug treatment)  plus 

conditional remission (no seizures under treatment) 

and  second as treatment resistance (seizures even 

on 2 or more appropriate anti epileptic drugs). 

These clinically relevant   factors of epilepsy were 

then correlated with treatment outcome.  

Data was  analysed using Pearson Chi Square test 

and statistical tool used was SPSS version 13.0. 

Statistical significance was accepted if P value was 

less than 0.05. 

Results 

A total of 100 children (n=100) satisfying the 

inclusion criteria were enrolled. The subjects 

ranged from 3 years to 12 years; mean and median 

age were 8.82 year  SD = 2.43)and 9.5 years 

respectively. Male: Female ratio was 1.8 (65 boys, 

35 girls). Sixty children (60%) were in the age 

group of 5-10 years while there were 33 children 
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(33%) in >10 yearsand 7 children (7%) in <5 years 

age group. Abnormal birth history was seen in 27% 

of children. Family history of epilepsy in first 

degree relatives was found in 16%. The mean age 

of onset of epilepsy was 6.41 year (SD = 2.69) and 

median was 7 years. Twenty four (24%) children 

had their onset of epilepsy between 6-7 years of age 

and 22(22%) had between 2-3 years.Generalised 

seizure were observed in 65%, partial in 18% and 

partial with secondary generalisation in 17% of the 

subjects.In our study population, 67%had idiopathic 

and 33% had symptomatic etiology. The mean 

duration of epilepsy was 2.37 year (SD = 1.542) 

and the median was 2 years. Multiple episodes of 

seizures were observed in 26% children. EEG was 

abnormal in 99% and   predominant pattern   seen 

on EEG was generalized seizure activity  in 64% 

children  followed by focal activity in 24%. Other  

EEG abnormalities seen were 3 Hz/sec spike and 

wave (5), centrotemporal spikes (3 ), hypsarrythmia 

(2),.Abnormality on neuroimaging was present in 

19 (19%) children which included cerebral atrophy  

(8 children), gliotic scars (7), old infarcts (2), 

encephalomalacia (1) and frontal porencephalic 

cyst (1). Mean duration of treatment received in our 

study population was 2.12 year.  Seventy three 

children were on monotherapy  while 27 were on 

polytherapy. Normal TDM were observed in 88 

children, low in 12 and none had high levels. At the 

end of follow up, 58 children went into conditional 

remission, 25 were treatment resistant and 17 

achieved remission. 

Data analysis  revealed  that association between  

seizure frequency, drug therapy,  TDM levels and 

the outcome was highly significant. (Table 1).  

Multiple seizure frequency and children on 

polytherapy were  associated with poor 

prognostic outcome; p value being 1.12E-14 and 

4.48E-15 respectively both of which were 

statistically highly significant. 84.6% of children 

with multiple seizures were associated with 

treatment resistance. it was observed that all 

children with seizure frequency < 3 remitted. 

Also, 88.9% of children on polytherapy  had 

treatment resistance as compared to only 5.6% on 

monotherapy. The low levels of TDM was 

associated with poor prognosis; p value was 

statistically highly significant (p = 4.95E-09). It 

was observed that exclusively   all children 

(100%) with low TDM levels had treatment 

resistance. It was observed that 100% of children 

with low TDM had  treatment resistance; p value 

was statistically highly significant (p=4.95E-09) .   

In this study  88.9% of children on polytherapy 

had treatment resistance as compared to only 

5.3% on monotherapy; p value was statistically 

highly significant (p=4.48E-15).88.9% of children 

on polytherapy had treatment resistance as 

compared to only 5.3% on monotherapy; p value 

was statistically highly significant (p=4.48E-15). 

 It was also observed that a statistically significant 

relation existed between other factors viz  age of 

onset of seizure, type of seizure, birth history, 

family history and the  outcome. ( Table 1) 

.Treatment resistance was more in children </= 5 

years (41%) as compared to > 5 years (14.8%); this 

difference was statistically significant (p 

=0.0065).In our study, generalised seizure was 

associated with more chances of treatment 

resistance (33.8%) as against partial seizures which 

was 8.6%  with p valu e of 0.0069. .  Children with 

abnormal birth history (48.1%) as compared to 

children with normal birth history (16.4%)   had a 

higher possibility of  treatment resistance and the 
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correlation was found to be statistically significant 

(p =0.0028). In our study, 50% of the study 

population with family  history of epilepsy in first 

degree relatives had treatment resistance as 

compared to 20.2%  with no family history and the 

correlation between the two was statistically 

significant (p=0.023).   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TABLE  1 :  Correlation of factors with treatment outcome 

 

Parameter *R/#CR (no./%) $TR (no./%) p value Correlation 

Frequency of seizures prior to treatment (episodes) 

1 to 2 29 (100) 0 (0) 

1.12E-14 Highly significant 
3 to 5 33 (97.1) 1 (2.9) 

5 to 10 9 (81.8) 2 (18.2) 

Multiple (>10) 4 (15.4) 22 (84.6) 

TDM levels at 3 months of treatment initiation 

Low 0 (0.0) 12 (100.0) 
4.95E-09 Higly significant 

Normal 75 (85.2) 13 (14.8) 

Drug therapy 

Monotherapy 69 (94.7) 4 (5.3) 
4.48E-15 Highly significant 

Polytherapy 3 (11.1) 24 (88.9) 

Age of onset of epilepsy (yrs) 

<=5 23 (59.0) 16 (41) 0.0065 

 

Significant 

 >5 52 (85.2) 9 (14.8) 

Seizure type 

Generalised 43 (66.2) 22 (33.8) 
0.0069 Significant 

Partial 32 (91.4) 3 (8.6) 

Birth History 

Abnormal 14 (51.9) 13 (48.1) 
0.0028 Significant 

Normal 61 (83.6) 12 (16.4) 

Family history of epilepsy 

Yes 8 (50.0) 8 (50.0) 
0.023 Significant 

No 67 (79.8) 17 (20.2) 

Neuroimaging findings 

Abnormal 8 (42.1) 11 (57.9) 0.00065 
Significant 

 

 

*R: Remission; #CR: Conditional remission; $TR: Treatment resistance 
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Table 2:  Prognostic factors and their significance:  Comparison of studies. 

 Prognostic 

Factors 

Present 

study 

Cockrell OC, 

et al 

Berg AT, et 

al. 

Udani,et al. .MuhammerAkbar,et al. Ada Geerts, 

et al. 

Age of onset of 

epilepsy 

+ NS NS + + + 

 Initial seizure 

frequency 

++ NS + NS + NS 

Seizure type + + + + NS + 

Seizure etilogy - + + NS NS + 

Birth history + + NS + NS + 

++ : highly significant for predicting prognosis;   +  :  Significant factor for predicting prognosis 

--: not significant;   NS  Not studied 

Discussion 

Long-term prognosis of epilepsy is favorable in 

the majority of children, with up to 70%  having 

long-term remission with or without continuation 

of antiepileptic drugs (AEDs).  
[5 ]

  Whilst most 

are able to achieve remission, 9-24% of children 

will run an intractable course, the variation in 

percent accountable by different definitions. 
[6]

 

Although patients with medical intractability only 

represent a minority, a disproportionate amount of 

resources is required to treat this group. Many 

factors namely age of onset, gender, etiology, 

seizure type, frequency of seizure, birth history, 

family history of epilepsy,  neuroimaging , EEG 

features and drug therapy influence the prognosis 

of epilepsy. Numerous studies have been 

conducted to determine the influence of these 

factors on prognosis of epilepsy. 

We found that at the end of our study period 75 

(75%) children achieved remission or conditional 

remission while 25 (25%) were treatment 

resistant.  In studies conducted by Sander, et al. 
[7]

 

,   Udani, et al. 
[8]

 and Finnish study by Sillanpaa 

M, et al remission was found to be in 60-70% of 

the subjects which is comparable to our study. 

However, in the Connecticut study 
[9] 

, NGPSE 

study 
[10]

 and Dutch study by Ada  Geerts, et al
. 

[11]
 remission was 53%, 86% and 90% 

respectively; which was not comparable to our 

study probably due to a longer follow up period. 

On  correlation of our results, we found that   

seizure frequency   prior to treatment,  

polytherapy,   low TDM levels at 3 months of 

treatment and abnormal  neuroimaging  were the 

highly significant factors associated with poor 

prognosis.  Even early age of onset of epilepsy, 

generalized seizure, abnormal birth history and 

family history of epilepsy in first degree relatives 

were   other factors of prime statistical 

significance predicting poor prognosis . Whereas 

age, gender, etiology of epilepsy and abnormal 

EEG findings did not have any influence on the 

prognosis of epilepsy. 

In  the  NGPSE study by Cockrell OC, et al. 

which enrolled 1091 patients, partial seizure, 

symptomatic etiology and neurological birth 

deficit were the factors associated with medical 

intractability. 
[10]

 The Connecticut study 
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conducted by Berg AT,  Shinner S, et al. done in 

613 children suggested factors like specific 

syndrome/etiology, generalized seizure, high 

initial seizure frequency, focal EEG slowing as 

early predictors of intractability. 
[9]   

In these 

studies factors like seizure frequency and seizure 

type influencing prognosis were comparable to 

our study.  Muhammer Akbar, et al. showed male 

gender, seizure onset in infancy, abnormal EEG 

and 10 or more seizures to be associated with 

poor prognosis. 
[12]

 In an Indian study by  Udani 

VP, et al. on 123 difficult to control epileptic 

children, risk factors for intractability were onset 

below 2 years of age, male sex, neurological and 

developmental handicaps and certain seizure 

types (generalized tonic clonic, complex partial 

and mixed). 
[8] 

Results of Dutch study showed 

younger age of seizure onset, symptomatic 

etiology and mental retardation to be associated 

with poor outcome of epilepsy. 
[11] 

In the present 

study, it was observed  that age of onset was one 

of the important factors strongly influencing the 

prognosis of epilepsy. Earlier the age  of  onset, 

poorer the prognosis. .This finding was consistent 

with other studies. K wong KL, et al. suggested 

abnormal neurological status and lack of early 

response to treatment as predictors of developing 

intractable epilepsy. Independent predictors of 

intractability with multiple regression were 

abnormal neurodevelopmental status, 

symptomatic etiology, and more than three 

seizures in the second 6 months after treatment. 

[13]
  In a study by Kwan P and  Brodie MJ, the 

prevalence of persistent seizures was higher in 

patients with symptomatic or cryptogenic 

epilepsy than in those with idiopathic epilepsy (40 

percent vs. 26 percent, P=0.004) and in patients 

who had had more than 20 seizures before 

starting treatment than  in those who had had 

fewer (51 percent vs. 29 percent, P<0.001). They 

also showed that the probability of seizure 

remission decreases significantly with each 

successive treatment failure. 
[14]

 Many of these 

findings are consistent with the findings of the 

present study. Mac Donald, et al. suggested high 

seizure frequency (>10) in the early phase of 

epilepsy as the single most important predictive 

factor for both early and long-term remission with 

95% of those with 2 seizures achieving a 5 year 

remission compared with only 24% of those with 

more than 10 seizures. 
[15]

  Hauser Wa, et al. 
[16]

 

showed a positive correlation between family 

history of epilepsy and relapse rate of seizure. 

The results of both of these studies are 

comparable to our study. In a study by  Shinnar, 

et al
.[17]

 , the pooled recurrence risk in patients 

with idiopathic seizure was 32% compared with 

57% for a symptomatic seizure which is not 

consistent with the findings in our study.  

Comparing results of   numerous   studies  it  was 

found that (Table 2) , essentially early age of 

onset (<2years) of  epilepsy, multiple seizures,  

seizure type , seizure etiology and abnormal birth 

history  predict poor prognosis. These findings 

were comparable with our study except seizure 

etiology which did not bear any statistical   

significance   to prognosis in our study. Other 

factors which we found   highly statiscally 

significant were drug therapy, low TDM levels 

and   abnormal   neuroimaging  which   were 

probably not studied as individual parameters by 

many authors.  

Given the unrelenting rise in childhood epilepsy 

rates having both medical and social implications, 

407 
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determining prognosis is significant not only to 

the patient but also to his/her family, treating 

doctor and society. Assessment of risk profile 

could allow for more aggressive and tailored 

treatment with modern anti epileptic drugs (AED) 

.Ours was the first type which had studied 

multiple factors of epilepsy affecting prognosis. 

However, our drawback was that sample size was 

small and follow up period was short.  

To conclude our study, children with one or more 

factors such as multiple  seizures  prior to 

treatment, early onset of epilepsy (< 2 years of 

age ),  generalized seizures,  low TDM level, 

polytherapy, abnormal  neuroimaging   , abnormal  

birth history and family history of epilepsy are 

likely to have  poor outcome of epilepsy and high 

degree of  treatment resistance.  Although this 

group of patients is small ,in clinical practice, it is 

important to identify them early to allow for more 

aggressive treatment with modern AEDs and, if 

needed, early neurosurgical intervention in select 

cases. 

Acknowledgement:    

The authors thank  Dr. Avinash  N. Supe, Director 

(M E & M H) and Dean of Seth GS Medical College 

and KEM Hospital for granting p ermission to 

publish the paper. 

 

References:  

1. Pandey S, Singhi P, Bharti B. Prevalence and treatment gap in childhood epilepsy in a North Indian city: a community based 

study. J Trop Pediatr 2014;60:118-23. 

2. Banerjee TK, Ray BK, Das SK, Hazra A, Ghosal MK, Chaudhuri A, et al. A longitudinal study of epilepsy in Kolkata, India. 

 Epilepsia2010;51:2384–91.  

3. Mohamad A Mikati. Seizures in childhood. In: Robert M, editor. Nelson Textbook of Pediatrics, 19th edn. Saunders; 2001. p. 

2013. 

4. Beghi E, Sander JW. In: Engel J, Pedley TA, editors. Epilepsy a comprehensive textbook. 2nd ed. Philadelphia: Lippincott 

Williams and Wilkins; 2008.p. 65-70. 

5. Camfield C, Camfield P, Gordon K, Smith B, Dooley J. Outcome of childhood epilepsy: a population-based study with a 

simple predictive scoring system for those treated with medication. J Pediatr 1993;122:861-8. 

6. . Berg AT, Kelly MM. Defining Intractability: comparisons among published definitions. Epilepsia 2006;47:431-6. 

7. Sander JW. Some aspects of prognosis in the epilepsies: a review. Epilepsia 1993;34:1007-16. 

8. Udani VP, Dharnidharka V, Nair A, Oka M. Difficult to control epilepsy in childhood-a long term study of 123 cases. Indian 

Pediatr 1993;30:1199-206. 

9. Berg AT, Shinnar S, Levy SR, Testa FM, Smith-Rapaport S, Beckerman B. Early development of intractable epilepsy in 

children: a prospective study. Neurology 2001;56:1445-52. 

10. Cockerell OC, Johnson A, Sander J, Shorvon SD. Prognosis of epilepsy: A review and further analysis of the first nine years 

of the British National General Practice Study of Epilepsy, a prospective population-based study. Epilepsia 1996;38:31-46. 

11. Geerts A, Brouwer O, Stroink H, van Donselaar C, Peters B, Peeters E, et al.  Onset of intractability and its course over time: 

The Dutch study of epilepsy in childhood. Epilepsia 2012;53:741–751.  

12. .Muhammad Akbar Malik, Muhammad Haroon Hamid, TahirMasood Ahmed, Qurban Ali. Predictors of Intractable 

Childhood Epilepsy. Journal of the College of Physicians and Surgeons Pakistan 2008;18:158-62. 

13. Kwong KL, Sung WY, Wong SN, So KT. Early predictors of medical intractability in childhood epilepsy. PediatrNeurol 

2003;29:46-52. 

408 



Indian Journal of Basic and Applied Medical Research; December 2016: Vol.-6, Issue- 1, P. 402-409 

 

403 

www.ijbamr.com   P ISSN: 2250-284X , E ISSN : 2250-2858 

 

14. Kwan P, Brodie MJ. Early identification of refractory epilepsy. N Eng J Med 2000;342:314-9. 

15. Mac Donald BK, Johnson AL, Goodridge DM, Cockerell OC, Sander JW, Shorvon SD. Factors predicting prognosis of 

epilepsy after presentation with seizures. Ann Neurol 2000;48:833-41. 

16. Hauser WA, Rich SS, Annegers JF, Anderson VE. Seizure recurrence after a 1st unprovoked seizure: an extended follow-up. 

Neurology 1990;40:1163-70. 

17. Shinnar S, Berg AT, O’Dell C, Newstein W, Moshe SL, Hauser WA. Predictors of multiple seizures in a cohort of children 

prospectively followed from the time of their first unprovoked seizure. Ann Neurol 2000;48:140-7. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

409 


