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ABSTRACT 
 
Levetiracetam is a novel AED that has recently been approved as add-on treatment for various seizure types in 
epilepsy populations that include children. The objective was to study safety and efficacy of Levetiracetam in 
pediatric patients with refractory epilepsy. A prospective observational study was performed in Bharati Hospital 
and Research Centre. Paediatric patients who were on Levetiracetam therapy were identified and their 2 follow ups 
were taken for determining safety and efficacy of therapy. 50 Paediatric patients with refractory epilepsy and who 
were on Levetiracetam therapy were included. Among them 33 (66%) were males and 17 (34%) were females. 
Observed prevalence of epilepsy in the hospital was 7.18 per thousand persons. It was observed that 48% had 
partial seizures while 52% patients had generalized seizures. The study showed that Levetiracetam was effective in 
controlling seizures in 70.82% of patients having partial seizures and 57.68% of patients having generalized 
seizures. Levetiracetam was most effective as 3rd line followed by 2nd line and lastly as 1st line. The most commonly 
observed side effects were anorexia, irritability and somnolence. Prevalence of epilepsy was found to be higher in 
males than females. Levetiracetam was effective in controlling both partial and generalized seizures but it was more 
effective in partial onset seizures. Levetiracetam therapy was most effective as 3rd line of treatment.  Very few side-
effects of low severity was observed.  Levetiracetam was found to be well tolerated.  
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INTRODUCTION 

 
A seizure is a transient occurrence of signs and/or symptoms resulting from abnormal excessive or synchronous 
neuronal activity in the brain. Seizure disorder is a general term that is usually used to include any one of several 
disorders including epilepsy, febrile seizures, and possibly single seizures and seizures secondary to metabolic, 
infectious, or other etiologies. Epilepsy is a disorder of the brain characterized by an enduring predisposition to 
generate seizures and by the neurobiological, cognitive, psychological, and social consequences of this condition 
[1]. WHO estimates that eight people per 1000 worldwide have this disease [2]. The prevalence of epilepsy in 
developing countries is usually higher than in developed countries. The limited data from Indian studies show that 
the incidence and prevalence rates are surprisingly similar to those in developed countries [3]. It has been 
consistently shown in population studies that the risk of premature death is 2−3 times higher in people with epilepsy 
than in the general population. Several medications are available for the management of the various pediatric seizure 
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disorders [4]. Since 1994, eleven Antiepileptic Drugs (AEDs) like Felbamate, Gabapentin, Lacosamide, 
Lamotrigine, Levetiracetam, Tiagabine, Topiramate, Oxcarbazepine, Pregabalin, Rufinamide, and Zonisamide have 
been approved by the FDA based on pivotal, adjunctive therapy trial designs [5]. Levetiracetam (LEV), one of the 
newer-generation anti-epileptic drugs (AEDs), is reported to have a favorable pharmacokinetic profile, with rapid 
and almost complete oral absorption, nearly 100% bioavailability, minimal plasma protein-binding and a low 
incidence of both adverse side-effects and interactions with other AED. These properties make the drug a potentially 
useful adjunctive drug in the treatment of children with chronic epilepsy [6]. Furthermore, Levetiracetam was well 
tolerated in children, leading to low discontinuation rates due to side-effects.  Due to these favorable properties of 
Levetiracetam, it is now widely used in the treatment of childhood epilepsy [7]. This study aims at assessment of 
safety and efficacy of Levetiracetam as an adjuvant therapy in Pediatric population.   
 

MATERIALS AND METHODS 
 

We reviewed data of patients coming for OPD follow up in epilepsy clinic of Bharati Hospital and Research Centre, 
a 1000 bedded tertiary care teaching hospital. Patients who were on Levetiracetam therapy were included in the 
study. Data such as age, gender, age at seizure onset, seizure type, etiology, mental retardation, neurologic deficits, 
the period of the treatment with Levetiracetam in combination with other AEDs, the dosage of Levetiracetam, side 
effects, seizure outcome, neuroimaging findings and Electroencephalogram (EEG) findings were recorded. After the 
collection of preliminary data two subsequent follow ups were taken for effectiveness and safety of Levetiracetam 
therapy. The efficacy of Levetiracetam therapy was assessed by recording frequency of seizure and it was 
considered as effective when there was reduction in seizure frequency or if patient is completely seizure free. Safety 
of Levetiracetam therapy was also assessed by recording adverse effects encountered by patients in study period of 6 
months. 
 

RESULTS 
 

A total of 692 pediatric patients were identified who were diagnosed with seizure disorder out of which 50 patients 
were receiving Levetiracetam as adjuvant treatment in the duration of 6 years.  
 
Prevalence rate of epilepsy was found to be 7.18 per thousand persons. Out of included 50 patients 33(66%) were 
males and 17(34%) were females. Patients that were included had age ranging from 3 days to 17 years. Table no.1 
indicates age and gender distribution of patients. 
 

Table no.1: Demographic Details of Patients 
 

Characteristics No. of Patients, (n=50)% 
Gender 

Males 33(66%) 
Females 17(34%) 

Age 
0-30 days 8 (16%) 
1month - 2 years 20 (40%) 
2 years - 6 years 8 (16%) 
6 years - 12 years 9 (18%) 
12 years - 18 years 5 (10%) 

 
Twenty four patients (48%) had partial seizures with or without secondary generalization and twenty six patients 
(52%) had generalized seizures. As depicted in Fig 1. 
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Fig 1: Types of Seizures 
 

In 15 children (30%) the etiology of epilepsy was classified as idiopathic, in 7 (14%) as cryptogenic and in 28 (56%) 
as symptomatic, Table No.2. In our study most common cause for seizure was infections like meningitis, 
encephalitis etc. followed by this other causes in decreasing frequency were hypoglycemia, head trauma and 
hydrocephalus. Table No.3. 
 

Table no.2: Different Etiologies Seen 
 

Etiology No. of patients Percentage 
Idiopathic 15 32 
Cryptogenic 7 14 
Symptomatic 28 54 

 
Table no. 3: Different Reasons for Symptomatic Seizures 

 
Symptomatic Seizures No. of Patients Percentage (%) 
Neonatal 3 11.11 
Infection 7 25.92 
Febrile 1 3.70 
Head trauma 3 11.11 
Hypoxia 2 7.40 
Hypoglycemia 3 11.11 
Neurotransmitter 1 3.70 
Hypocalcaemia 1 3.70 
Hydrocephalus 2 7.40 
Microcephaly 2 7.40 
Acute bilirubin encephalopathy 1 3.70 
Brain atrophy 1 3.70 
PUV with VUR 1 3.70 

 
A total of 9 different concomitant AEDs had been prescribed along with Levetiracetam. The most common 
concomitant AEDs were Phenobarbitone, Phenytoin, Topiramate, Valproic acid and Clobazam. Fig 2 shows 
different drugs used in patients. 
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Fig 2: Concomitant drugs used with LEV 
 
Efficacy of Levetiracetam therapy was assessed as first line, second line and third line agent. It was found to be 
prescribed more commonly as second line of treatment. But it was found to be most effective as 3rd line followed by 
2nd line and lastly as 1st line. Overall Levetiracetam therapy was effective in controlling seizures in 70.82% of 
patients having partial seizures and 57.68% of patients having generalized seizures. Table no. 4 shows efficacy of 
adjuvant Levetiracetam in different seizure types. Etiologywise efficacy is depicted in Fig 3. It is evident that 
symptomatic efficacy was better than idiopathic and cryptogenic. 
 

Table no. 4:- Efficacy of Adjuvant Levetiracetam in Different Seizure Types 
 

Efficacy Partial seizures Percentage 
% Generalized seizures Percentage 

% 
No seizures 10 41.66 11 42.30 
Decreased frequency of seizures 7 29.16 4 15.38 
No effect 0 0 7 29.16 
No follow up 1 7.14 3 12.5 
death 6 25 1 3.84 

 

 
Fig: 3 Etiologywise Efficacy 
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Adverse effects that were commonly observed were anorexia, irritability and somnolence. Some patients also 
reported drowsiness. As majority of patients were on adjuvant therapy some adverse events like gingivitis, 
thrombocytopenia were observed which was not due to Levetiracetam therapy. Gingivitis was due to phenytoin 
while thrombocytopenia was associated with Valproic acid. Majority of patients did not show any adverse effects to 
LEV and was well tolerated. Fig .4 shows types of side effects observed. Severity of these side effects was found to 
be of low intensity as shown in Fig 5. 
 

 
 

Fig 4: Types of Side Effects Observed 
 

 
 

Fig 5: Severity of Side Effects 
 

DISCUSSION 
 

Epilepsy is a common chronic disorder that requires long term antiepileptic drug therapy. Approximately one half of 
patients fail the initial antiepileptic drug and about 35% are refractory to medical therapy, highlighting the continued 
need for more effective and better tolerated drugs [1].  
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There are relatively few studies of incidence of epilepsy in total population. In developed countries, the age-adjusted 
incidence of epilepsy ranges from 24 to 53 per 100,000 persons per year [2]. There are no incidence studies 
available from India [3]. Many prevalence studies of epilepsy from diverse population have been reported. The 
estimated prevalence of epilepsy varies widely in reported studies by factor of 20, and ranges from a low of 2/1,000 
in the Marianas Islands to a high of 37/1000 in Nigeria. In US population the estimated lifetime prevalence of 
epilepsy was 10.2 per 1000 or 1% [2]. In our study the prevalence rate was found to be 7.18 per thousand persons. 
This prevalence rate is surprisingly similar to that of in developed countries [2]. Most prevalence studies report a 
higher prevalence in males than females similar pattern was observed in present study. Generalized tonic-clonic 
seizures are the most common type of childhood seizures. After generalized tonic-clonic seizures complex partial 
and subsequently simple partial were most commonly observed [8]. Similarly Twenty four patients (48%) had partial 
seizures with or without secondary generalization and twenty six patients (52%) had generalized seizures. In one of 
the Indian study it’s found that generalized epilepsies seems to be twice as common as partial epilepsies [8]. This is 
possibly due to overestimation as GTCS are more dramatic and more likely to be noticed than partial seizures. In 15 
children (30%) the etiology of epilepsy was classified as idiopathic, in 7 (14%) as cryptogenic and in 28 (56%) as 
symptomatic. In our study most common cause for seizure was infections like meningitis, encephalitis etc. followed 
by this other causes in decreasing frequency were hypoglycaemia, head trauma and hydrocephalus. This rate is 
comparable to A systemic review performed on epidemiology, aetiology, and clinical management of epilepsy in 
Asia which showed that the prevalence rates of symptomatic, idiopathic, and cryptogenic epilepsy were 22–53%, 4–
42%, and 13–60%, respectively. Worldwide, in paediatric patients the common causes for seizures are congenital, 
trauma, infections [2]. Levetiracetam was found to be prescribed more commonly as second line of treatment. But it 
was found to be most effective as 3rd line followed by 2nd line and lastly as 1st line. Overall Levetiracetam therapy 
was effective in controlling seizures in 70.82% of patients having partial seizures and 57.68% of patients having 
generalized seizures. As no study could be found commenting on Levetiracteam effectiveness as 1st, 2nd and 3rd line 
use no data is available for comparing these study results.  
 
The incidence of side effects of Levetiracetam is approximately 30% to 45%, and exceeded 50% in one study [9]. In 
our study adverse effects that were commonly observed were anorexia, irritability and somnolence. Some patients 
also reported drowsiness. Majority of patients did not show any adverse effects to Levetiracetam and was well 
tolerated. 
 

CONCLUSION 
 

The occurrence and prevalence of epilepsy in our hospital was similar to that of available epidemiological studies. 
And prevalence is found to be higher in males than females. Our study found that Levetiracetam was effective in 
controlling both partial and generalized seizures but it was more effective in partial onset seizures. Levetiracetam 
therapy was most effective as 3rd line of treatment.  Very few side-effects were observed in our study. Most of them 
were of low severity. Levetiracetam was found to be well tolerated.  
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