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INTRODUCTION 

Epilepsy is a chronic condition of recurrent seizures that 

can also vary from brief and nearly undetectable 

symptoms to periods of vigorous shaking and 

convulsions.
1
 Seizures are episodic high-frequency 

discharge of impulses by a group of neurons in a 

particular area in the brain.
2
 The electrical balance 

underlying normal neuronal activity is pathologically 

altered during seizures-excitation predominates over 

inhibition. The therapeutic goal of anti-epileptic drugs is 

to maximize seizure control while minimizing adverse 

drug effects, thus improving the patient's quality of life. 

Cognitive dysfunction is seen in a sizeable number of 

patients with epilepsy. Anti-epileptic drugs are able to 

improve cognition and behaviour by reducing seizure 

activity and modifying effects of neurotransmitter.  

Several relationships exist between cognitive impairment 

and epilepsy-related or treatment-related factors. The 

central cognitive side effect of the anti-epileptic drugs is 

one of the most important treatment-related factors.
3
 

Present study was carried out in the Department of 

Medicine, Government Medical College, Surat with an 
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aim to demonstrate effects of anti-epileptic drugs on 

cognitive outcomes in newly diagnosed patients with 

complex partial seizure and generalized tonic-clonic 

seizure. Objectives in the present study are to analyse the 

effects of anti-epileptic drugs on cognitive functions of 

patients with complex partial seizure and generalized 

tonic clonic seizure in medicine department of New Civil 

Hospital, Surat, Gujarat, India and to assess five 

cognitive domains: Attention, memory, verbal fluency, 

language and visuo-spatial abilities by using 

Addenbrooke’s cognitive examination-III (ACE-III). 

METHODS 

This was a single centre prospective, non-interventional 

and observational study. 

Patient selection  

Patients newly diagnosed with complex partial seizure 

and generalized tonic clonic seizure were enrolled from 

medicine outpatient department and eligible patients (as 

per inclusion and exclusion criteria) were included in the 

study. Patients with newly diagnosed complex partial 

seizure and generalized tonic clonic seizure were selected 

as their admission/visiting rate in the medicine 

department was more as compared to other types of 

newly diagnosed seizure patients. 

Inclusion-exclusion criteria 

Patients of both genders and 13-70 years’ age group, 

newly diagnosed with Complex Partial Seizure and 

Generalized Tonic Clonic Seizure were included in this 

study. Patients with Progressive neurological disorder, 

having history of head injury, alcohol intake, drug abuse, 

suffering from mental retardation, taking any centrally 

acting medications, suffering from severe psychiatric 

problem were excluded from the study. 

Study procedure 

The diagnosis of complex partial seizure and generalized 

tonic clonic seizure was made by the treating Physician 

of the Department of Medicine, New Civil Hospital, 

Surat, India.  

Data were collected from interviewing the patient as well 

as from patient’s case file maintained in the department 

of Medicine. The data was recorded in a pre-designed and 

pre-approved patient data sheet after taking informed 

consent in written form. The demographic details of the 

patient and details of the treatment given were duly 

recorded. The subjects were given participant information 

number which mentioned confidential details of the 

subject. Cognitive functions of the recruited patients were 

evaluated by Addenbrooke’s Cognitive Examination-III 

(ACE-III) for attention, memory, verbal fluency, 

language and visuo-spatial abilities after fully explaining 

the testing procedure and getting the patient’s consent. 

Addenbrooke’s Cognition Examination-III was applied to 

patients for two times, baseline scores were taken after 

diagnosis was made before starting anti-epileptic drugs 

and follow-up scores were taken after six months of anti-

epileptic therapy. 

Data analysis  

All values are expressed in terms of mean ± standard error 

of mean. For analysis of data distribution Shapiro-Wilk 

test was done which is a test of normality. Sig (p value) of 

Shapiro-Wilk test should be ≥0.05 for it to be normally 

distributed. Comparison of parameters at pre-treatment 

level and after six months of anti-epileptic drug treatment 

is done using Paired t-Test and Wilcoxon Signed Ranks 

Test where P value <0.05 is taken as significant. All 

statistical analysis is done using SPSS 19.0 software. To 

assess the data distribution test of normality was done. 

This test showed that data is normally distributed for 

memory, and total score. However, data for attention, 

fluency, visuo-spatial and language score didn’t show 

normal distribution.  

RESULTS 

A total of 100 patients diagnosed with complex partial 

seizure and generalized tonic clonic seizure by the 

treating physician in Department of Medicine were 

interviewed and 50 patients were included in study in 

accordance with inclusion and exclusion criteria. The 

interview sample comprised of 70% (n=35) males and 

30% (n=15) females of age ranging from 13 to 70 years 

and mean age being 30.66 years. 

 

Figure 1: ACE-III score for all variables and               

total score. 

Attention  

Wilcoxon Signed Ranks Test for attention score-revealed 

that the score at 6 month after anti-epileptic drug 

treatment had increased values from pre-treatment level 

values of 12.84±0.367 to 14.24±0.261 (p-value <0.05). 
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Memory  

On applying Shapiro-Wilk Test, data for memory score 

showed normal distribution so for the analysis of memory 

score t-test, which revealed that the score at 6 month after 

anti-epileptic drug treatment had increased values from 

pretreatment level values of 15.82±0.636 to 17.58±0.497 

(p-value <0.05). 

Fluency 

Wilcoxon Signed Ranks Test for fluency score-revealed 

that the score at 6 month after anti-epileptic drug 

treatment was increased values 7.64±0.314 (p-value 

<0.05) as compared to the pre-treatment level values of 

7.50±0.358. 

Language  

Wilcoxon Signed Ranks Test for language score-revealed 

that the score at 6 month after anti-epileptic drug 

treatment had increased values 22.44±0.331 (p-value 

<0.05) as compared to the pre-treatment level values of 

21.16±0.408. 

Visuo-spatial 

Wilcoxon Signed Ranks Test for visuo-spatial score-

revealed that the score at 6 month after anti-epileptic drug 

treatment had increased values 12.50±0.348 (p-value 

<0.05) as compared to the pre-treatment level values of 

11.26±0.432. 

Total score 

On applying Shapiro-Wilk Test for total score-revealed 

that the score at 6 month after anti-epileptic drug 

treatment had increased values from the pre-treatment 

level values of 68.58±1.725 to 74.46±1.212 (p-value 

<0.05).  

DISCUSSION 

Epilepsy was documented as a neurological disorder, but 

there are accumulating evidences that it is a behavioural-

cognitive disorder as well.
4
 Anti-epileptic drugs have the 

potential to impact cognitive functions. Even their modest 

effects can be of clinical significance and affects patient’s 

life. Epilepsy attracts considerable social stigmatisation 

all over the world. It is a severe and unpleasant 

neurologic disorder. It is possible that stigmatisation is 

greater in developing countries, and is likely to lead to 

considerable social and psychological morbidity.
5
 

Anti-epileptic drugs have the potential to impact 

cognitive functions.
6
 Although individual sensitivity may 

lead to severe cognitive effects in individual cases, most 

studies have not found clinically relevant effects of 

standard anti-epileptic drugs therapy in study 

populations.
7
 To control the confounding effects of 

seizures on cognitive function during baseline, only those 

patients with two or fewer complex partial seizures and 

generalized tonic clonic seizures occurring within the 

three months preceding the study were included.
7
 

Neuropsychological testing has been the major method of 

objectively measuring cognitive function related to the 

use of anti-epileptic drugs.
8
 The cognitive outcome 

assessment in this study was done by Addenbrooke’s 

Cognitive Examination-III. All Anti-epileptic drugs 

employed in the study were well tolerated by patients and 

the safety profile of anti-epileptic drugs were similar to 

that reported previously.
9
 

Anti-epileptic drugs are given as long-term treatment, and 

concern about their impact on cognitive function in daily 

life is an important aspect in the people suffering with 

epilepsy.
8
 This study didn’t assess effectiveness of anti-

epileptic drugs in people with intellectual disabilities. 

Recent studies have established that even single seizures 

can lead to a temporary change in cognitive performance 

but that changes persist over time only when the 

frequency of seizures are high or postictal effects are 

prolonged.
10

 

In our study five cognitive domains of every individual 

enrolled for study were analysed. After six months of 

treatment with anti-epileptic drugs no significant negative 

impact on attention was seen. Out of total 50 individuals, 

27 out of 35 males and 13 out of 15 females show 

increase in cognitive score whereas no impact was seen 

on 6 males and decline was noted in 2 males and 2 

females. In our study, after six months of treatment with 

anti-epileptic drugs increase in cognitive score for 

memory which includes short-term as well as long-term 

memory, was seen.  

After six months of treatment with anti-epileptic drugs no 

significant improvement or decline in the cognitive score 

for fluency was reported. In our study, Anti-epileptic 

drugs caused improvement of cognitive score for 

language as tested by cognitive test. In our study, after six 

months of treatment with anti-epileptic drugs cognitive 

score for visuo-spatial cognitive domain has shown 

significant increase. 

Cognitive effects of anti-epileptic drugs are among the 

factors important to consider while deciding therapeutic 

strategy for management of epilepsy. Seizure type is an 

important risk factor, which impacts cognitive functions 

in individuals with complex partial seizures and 

generalized tonic-clonic seizures.
11 

The potential for anti-epileptic drugs to impact cognition 

is of significant concern as they are the major therapeutic 

modality for control of seizures. The anti-epileptic drugs 

reduce seizures either by enhancing the threshold for 

noxious stimuli to cause precipitation of seizures or by 

reducing the excitability of the neurons which can lead to 

reduction of responses by brain cells which will affect the 
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various cognitive functions also. Even their modest 

effects can be of clinical significant and affect the 

patient’s quality of life. The results of this study provide 

a support to the fact that anti-epileptic drugs on short-

term therapy don’t have any negative impact on 

cognition. 

Limitations 

The strength of the study is that it recruited new-onset 

cases making it an incidence sample rather than a 

prevalence sample. Limitation of this study was follow-up 

of only 6 months, and its unforeseen effects on cognitive 

function in long term. As anti-epileptic therapy is 

generally life long, the long-term effects of these drugs on 

cognition need to be further evaluated. Thus, to generalize 

the results of this study, study parameters need to be 

evaluated in larger population and for longer duration. 
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