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Abstract: 
Aim: The aim of the present study was to assess the recurrence rate in patients with epilepsy during and after 
discontinuation of antiepileptic drug (AED) treatment who had been seizures free for either 2 or 4 years and to 
identify the risk factors for recurrence of seizures. 
Methods: The present study was conducted at Department of Pharmacology and One hundred patients with 
epilepsy were prospectively studied for the period of 1 year. The epilepsy diagnosis was established by 
obtaining detailed history and descriptions from an eyewitness. All patients had Electroencephalography (EEG) 
and CT brain scan. 
Results: There was no statistically significant difference between the groups regarding the demographic and 
clinical characteristics. There was significant correlation between the risk of seizure recurrence, duration of 
active seizure and number of seizures prior to seizure control. No significant correlation was found with the 
number of AEDs, the duration of seizure free period before drug withdrawal and family history of epilepsy. 
Conclusion: The risk of recurrence during drug tapering after discontinuation of AEDs was related to the 
duration of active disease and number of seizures prior to control. 
Keywords: Antiepileptic Drug, Epilepsy, Withdrawal. 
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Introduction 

Drug therapy is still the main treatment of epilepsy 
at present. [1] With antiepileptic drugs (AEDs), 
about 70% of patients with newly diagnosed 
epilepsy become seizure-free. [2] For patients who 
attain long term remission under AED treatment, 
the most important concern is “when is it suitable 
to discontinue AEDs and does it relapse after 
withdrawal?” This issue remains difficult for 
clinicians, especially for adult neurologists, 
because the recurrence of seizures in adult patients 
with epilepsy causes more serious social 
consequences, such as unemployment, losing 
driver's license, injury, and even death. Although 
discontinuing AEDs increases the risk of 
recurrence, it may improve behavior and cognitive 
function [3-5] and also reduces the financial burden 
of the cost of medication. Therefore, it is essential 
for clinicians to assess the relapse risk and 
predictive factors for seizure relapse after 

withdrawal. In the past decades, numerous studies 
on AED withdrawal have estimated the relapse 
risk. The relapse risk after withdrawal in patients 
who were seizure-free for at least 2 years fluctuated 
from 12% to 67%. [6-8] In addition, many factors 
have been implicated in previous studies to affect 
the rate of seizure recurrence. However, the risk 
factors associated with a seizure relapse are yet to 
be fully identified and still remain controversial. 

However, patients have a high risk of seizure 
recurrence after drug withdrawal. In a small 
prospective study of adult patients, relapse 
occurred in 57% of the group (42.8% did not 
relapse) during a 4-year discontinuation program. 
[9] Several factors are thought to influence seizure 
recurrence after drug withdrawal: age at seizure 
onset, duration of active disease, number of years 
of seizure remission9, a history of treatment with 
multiple AEDs [10], hippocampal atrophy [11], 
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partial onset seizures, the presence of multiple 
types of seizures, focal epileptiform abnormalities 
on (electroencephalography) EEG readings, and 
increased EEG abnormalities during or after AED 
discontinuation. [12] In 2015, Lamberink et al [13] 
conducted a meta-analysis of 61 studies published 
between 1981 and November 2014 on the 
withdrawal of seizure-free patients from AEDs 
after medical or surgical treatment. The results 
showed significant variability in the risk of 
recurrent seizures in patients who were seizure-free 
for at least 2 years after treatment.  

The aim of the present study was to assess the 
recurrence rate in patients with epilepsy during and 
after discontinuation of antiepileptic drug (AED) 
treatment who had been seizures free for either 2 or 
4 years and to identify the risk factors for 
recurrence of seizures. 

Materials and Methods 

The present study was conducted at Department of 
Pharmacology, DMCH, Laheriasarai, Darbhanga, 
Bihar, India and One hundred patients with 
epilepsy were prospectively studied for the period 
of 1 year. The epilepsy diagnosis was established 
by obtaining detailed history and descriptions from 
an eye witnesses. All patients had 
Electroencephalography (EEG) and CT brain scan. 

Group A: 2 years seizure free before AED 
withdrawal (N=50) 

Group B: 4 years seizure free before AED 
withdrawal (N=50) 

The definition of epilepsy was 2 or more 
unprovoked seizures occurring at least 24 hours 
apart.4 Patients should have normal EEG at the 
time of tapering of drug and had no seizures for 

approximately 12 months. Patients with progressive 
neurological disabilities, cerebral palsy, severe 
mental retardation, juvenile myoclonic epilepsy, 
acute symptomatic seizures and previous 
unsuccessful attempts at AED withdrawal were 
excluded. 

The withdrawal of AED was proposed to all 
eligible patients. The risks and benefits were 
discussed and informed consent taken. The eligible 
patients were allocated into 2 groups with simple 
random sampling technique by using coin toss 
system. They were to have their AEDs withdrawn 
after a seizure free period of either 2 or 4 years. 
AEDs were withdrawn over a period of 6 weeks. 
An EEG was obtained just before the start of the 
taper period. For patients receiving more than one 
AEDs, the AEDs were tapered sequentially over 6 
weeks. Follow up information during and after the 
withdrawal was obtained by telephone, clinic visits 
and letters. All the patients were followed up for at 
least 18 months after the tapering of the drugs. 

Statistical Analysis 

The overall probability of remaining seizure free in 
the 2 groups was analyzed using the Kaplan Meier 
survival analysis.5 Differences in selected 
attributes between study groups were assessed with 
Pearson’s chi-square test. Additional exploratory 
analysis of the effect of a number of additional 
factors, other than the rate of tapering or the 
duration of therapy before drug withdrawal, on the 
risk of seizure recurrence was performed and the 
relative risks and 95% confidence interval for these 
selected variables was calculated after adjustment 
for any differences in the rate or timing of drug 
tapering. 

Results

Table 1: Demographic and clinical characteristics of patients undergoing AED withdrawal 
 2 yr seizure free group 

(n=50) 
4 yr seizure free group 
(n=550) 

P value 

Age in years No. % No. % 
12-20 30 60 32 64 0.950 
> 20 20 40 18 36 
Age of first seizure 
12-20 39 78 36 72 0.965 
>20 11 22 14 28 
Sex 
Male 32 64 33 66 0.890 
Female 18 36 17 34 
Education 
Illiterate 3 6 6 12 1.987 
Can read and write but no 
schooling 

 
7 

14  
8 

 
16 

Primary 7 14 20 40 
High school 24 48 11 22 
College 9 18 5 10 
Type of seizure 
Partial 7 17 15 27 1.765 
Generalized 35 83 40 73 
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No. of AEDs 
1 45 90 44 88 0.876 
>1 5 10 6 12 
AEDs withdrawn 
Phenytoin 19 38 16 32 0.690 
Valproic acid 10 20 11 22 
Carbamazepine 10 20 11 22 
Phenobarbital 6 12 8 16 
Others 5 10 4 8 
Family history of epilepsy 
Yes 7 14 10 20 0.555 
No 43 86 40 80 
Duration of active epilepsy 
3 years 31 62 28 56 1.743 
>3 years 19 38 22 44 
Total No. of seizure 
3 21 42 18 36 0.764 
>3 29 58 32 64 

There was no statistically significant difference between the groups regarding the demographic and clinical 
characteristics. 

Table 2: Risk factors for seizure recurrence during and after tapering of AED 
Factors       Relative Risks 95% CI 

No. of drugs 1.72 0.79-3.81 
Time period 1.48 1.22-1.82 
Family history of epilepsy 0.55 0.26-1.27 
Duration of active epilepsy 2.88 2.35-3.48 
Total no. of seizures 1.50 1.30-1.73 

 
There was significant correlation between the risk 
of seizure recurrence, duration of active seizure and 
number of seizures prior to seizure control. No 
significant correlation was found with the number 
of AEDs, the duration of seizure free period before 
drug withdrawal and family history of epilepsy. 

Discussion 

The increased awareness of the potential adverse 
cognitive and behavioral effect of antiepileptic drug 
(AED) and the social stigma implicit in their use 
have generated much interest in attempts to 
discontinue treatment in selected patients with 
epilepsy. The decision to discontinue AED is based 
on the chance of remaining seizure free after the 
drug withdrawal compared with continuation of 
treatment. The risk of seizure recurrence after 
withdrawal of AED has been estimated to range 
from 10% to 70% depending up on the method and 
design of the study. [14-16] Other studies have 
conflicting results regarding the effect on the risk 
of seizures recurrence and the duration of seizure 
free period before the drug tapering is initiated. 
[17-19] Many studies on discontinuation of AED 
have shown that the longer the period a patient is 
seizures free while taking the drugs the better is the 
patient chance of remaining seizures free once the 
drug has been tapered. [17,19] In this study we 
found a trend towards lower risk of seizure 
recurrence in the group that has been seizure free 
for 4 years before the tapering was begun. 

However, the rate of recurrence in 2 years and 4 
years seizure free group did not reveal any 
statistical significance. 

There was no statistically significant difference 
between the groups regarding the demographic and 
clinical characteristics. There was significant 
correlation between the risk of seizure recurrence, 
duration of active seizure and number of seizures 
prior to seizure control. No significant correlation 
was found with the number of AEDs, the duration 
of seizure free period before drug withdrawal and 
family history of epilepsy. Similarly a recent study 
by Tennison et al in children with epilepsy 
demonstrated no difference in the recurrence rate 
regarding the length of time the patients were free 
of seizures before the taper began. [20] A longer 
seizure free period before drug tapering would 
introduce bias in that more patients entering the 
study would be truly in remission. One study 
suggested that single-drug therapy decreased the 
chance of relapse. [21] In a recent meta-analysis, 
the authors found that in 8 of 23 studies, patients 
who received two or more types of AEDs carried a 
higher risk of relapse than those receiving mono-
therapy. [22] Seizures are generally considered to 
be refractory when patients receive two or more 
AEDs, as these patients often have limited success 
with drug withdrawal, although they may achieve 
seizure remission for a certain period of time. One 
study reported that the risk of relapse after a 24-
month period of seizure remission was 46.7% at 3 
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years for drug-resistant epilepsy patients. [23] 
Thus, we suggest that patients be warned that 
receiving two or more AEDs at the point of drug 
withdrawal may be associated with an increased 
risk of relapse. 

Conclusion 

The risk of recurrence during drug tapering after 
discontinuation of AEDs was related to the 
duration of active disease and number of seizures 
prior to control. 
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