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INTRODUCTION 

Epilepsy is a neurological disorder, which may be severe, 

life threatening and disabling, to ones that are much more 

benign.1 The prevalence of epilepsy is 5 per 1000 in India. 

However, the prevalence is slightly high in the Indian rural 

area. Epilepsy is more commonly seen in the first years of 

life, early childhood and after adolescent.2 The branded 

versus generic debate is ongoing one, with various 

stakeholders actively involved in it. A branded generic is 

a drug that is bioequivalent to the original (innovator) 

brand but marketed under another company’s brand name.3 

A systematic review and meta-analysis of trials comparing 

seizure outcomes from use of branded and generic 

antiepileptic drugs (AEDs) showed no association between 

loss of seizure control and generic substitution. In the 
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absence of better data, there is little evidenced-based 

rationale to challenge the implementation of generic 

substitution for AEDs in most cases.4 On the contrary, it is 

not the prescribing of generic AEDs that appears to be the 

problem; it is switching between two brands. Once a 

critical effective dose with an anti-epileptic drug is 

achieved, swapping to a drug with a slightly different 

formulation can change the critical dose needed, and 

control of seizures may be lost.5  Low cost branded generics 

is preferred to reduce the healthcare costs and improve patient 

adherence.6 The review of literature showed that physicians 

all around the world were not comfortable in prescribing 

generic medications due to the lack of evidence on their safety 

and efficacy. To provide evidence for the same, low cost 

branded generic antiepileptic drugs were selected for this 

study. 

METHODS 

Study design 

A prospective study was carried out in a tertiary care 

teaching hospital, Pune, India from August 2017 to August 

2018 under normal clinical practice. Low cost branded 

generics like Oxetol® (Oxcarbazepine) and Encorate 

Chrono® (Sodium Valproate) manufactured by Sun 

Pharma Laboratories Ltd. were selected. The branded 

counterpart Trioptal ® 150mg and 300mg manufactured by 

Novartis India Ltd. was available for Rs. 80 and Rs. 149 

per 10 tablets respectively. Whereas, Tab. Oxetol® 150mg 

and 300mg was available for Rs. 57 and Rs. 90 per 10 

tablets respectively. Similarly, the branded counterpart, 

Valparin CR® 200mg and 300mg (sodium valproate ) 

manufactured by Sanofi India is available for Rs. 59.95 

and Rs. 60.2 per 10 tablets respectively. Whereas, Tab. 

Encorate Chrono® 200mg and 300mg is available for Rs. 

36.55 and Rs. 41.60 per 10 tablets respectively during the 

study period. This is approximately 30-40% cheaper than 

its branded formulation. This difference in the price range 

will prove extremely beneficial especially to the low-

income population as epilepsy is a long-term treatment. 

These branded AEDs were preferred by most of the 

paediatricians for treating epilepsy. 

These low cost branded generics of oxcarbazepine and 

sodium valproate were preferred among other generic 

brands because of availability of desired strength and 

formulations by these manufacturers for paediatric 

population. Ethical approval was obtained from the 

Institutional Ethics committee. Prescriptions of the IPD 

and OPD patients were scrutinized for mono-therapy with 

a single AED i.e. oxcarbazepine and sodium valproate.  

Inclusion criteria 

All newly diagnosed epileptic patients who were 

prescribed with monotherapy and with no co-morbidities 

were included in the study.  

Exclusion criteria 

Patients with West syndrome, epileptic encephalopathy, 

neuro degenerative condition and known sensitivity to 

oxcarbazepine and sodium valproate were excluded from the 

study.  

The paediatric epileptic patients were further subdivided 

into the following age groups: 1-12 years (Children) and 

12-18 years (Adolescents) as per the WHO classification.7 

The clinical efficacy and safety profile of low cost branded 

generic AEDs were evaluated. Selected patients were 

followed up at the 3rd and 6th month from the start of the 

therapy. Follow up was obtained on OPD visits by one to 

one communication with the patients and those who failed 

to return to the hospital for follow up visits were contacted 

over telephone.  

Efficacy assessment 

The primary outcome parameters for evaluation of clinical 

efficacy of low cost branded generic AEDs were number 

of breakthrough seizures, initial seizure free days and 

compliance with the drug therapy or any change in the 

drug therapy. A breakthrough seizure is a sudden 

unaccepted seizure that may result from missing a dose, 

taking less than the prescribed dose, withdrawal from 

excessive use of alcohol or illness.8 Seizure free days are 

the number of days before the occurrence of first seizure 

after starting antiepileptic therapy. 

Safety and tolerability assessment 

Specific adverse events of the two drugs were selected 

with the help of package labels and drug reference database 

(Micromedex) to evaluate the safety. These were obtained 

at the 3rd and 6th month from the start of therapy.9-11 

Tolerability was assessed based on the number of patients 

that withdrew from the study because of recurrence of 

seizures and adverse effects. The change in antiepileptic 

therapy in patients who experienced recurrent episodes of 

seizures or major adverse events were excluded from the 

study.  

Statistical analyses 

The above data was documented and captured in Microsoft 

Excel 2007 for further analysis. Discrete data of gender, 

age, number of patients controlled and frequency of 

adverse events at the third and sixth month were expressed 

as numbers and percentages. Measurement data such as 

mean dose and mean seizure free days were expressed 

along with standard deviation. The results were compared 

with the world literature for branded AEDs in children. 

RESULTS 

Demographics 

Out of 156 patients that were initially included in this 

study, 6 patients were excluded from the study due to 

change in the drug or associated co-morbidities. The data 
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of 150 newly diagnosed pediatric epileptic patients who 

received anti-epileptic drug monotherapy for at least 6 

months were analyzed. Authors demonstrated the outcome 

of epilepsy in relation to age, gender, no. of seizure free 

days and breakthrough seizures, occurrence of ADR and 

mean dose requirements. Out of the 150 patients, 46 

(30.66%) received Oxetol® (Oxcarbazepine) and 104 

(69.33%) received Encorate Chrono®(Sodium Valproate) 

monotherapy. The percentage of males and females 

receiving Oxetol® (Oxcarbazepine) monotherapy was 

equal whereas the percentage of males was higher than 

females in patients receiving Encorate Chrono® (Sodium 

Valproate) monotherapy. The mean weight of the patients 

was 25.81±10.33 kg and 24.56±14.10 kg on Oxetol® 

(Oxcarbazepine) and Encorate Chrono® (Sodium 

Valproate) respectively (Table 1).

 

Table 1: Demographic characteristics of patients on Oxetol® (Oxcarbazepine) and Encorate Chrono®                  

(Sodium Valproate). 

Parameter Oxetol®(Oxcarbazepine) (N = 46) Encorate Chrono® (Sodium Valproate) (N = 104) 

Gender 
Male 23 (50%) 74 (71.15%) 

Female  23 (50%) 30(28.84%) 

Age 
1-12 years 36 (78.26%) 84 (80.76%) 

12-18 years 10 (21.73%) 20 (19.23%) 

Mean weight in kg±SD 25.81±10.33  24.56±14.10 

Table 2: Distribution of patients, mean weight and mean dose of Oxetol® (Oxcarbazepine)and Encorate Chrono® 

(Sodium Valproate) prescribed according to the type of epilepsy. 

Type of 

epilepsy 

Oxetol® 

(N=46) 

Mean weight 

in kg ± SD 

Mean dose in 

mg/kg/day±SD 

Encorate® 

(N=104) 

Mean weight 

in kg ± SD 

Mean dose in 

mg/kg/day±SD 

Partial (N=64) 20 (43.47%) 30.07±11.96 17.17±7.83 44 (42.30%) 23.18±7.70 14.67±6.79 

Generalised 

(N=80) 
24 (52.17%) 22.48±8.61 16.44±4.98 56 (53.84%) 25.97±17.97 13.97±6.30 

Unclassified 2 (4.34%) - - 4 (3.84%) 20±6.22 15.76±4.90 

Table 3: Seizure free days (mean) and number of seizure free patients receiving Oxetol®(Oxcarbazepine) and 

Encorate Chrono® (Sodium Valproate). 

Drug Mean no. of seizure free days±SD Seizure free patients at the end of 6 months, N (%) 

Oxetol® 

(Oxcarbazepine) 169.7±30 42 (91.30%) 

Encorate Chrono® 

(Sodium Valproate) 172±32 102 (98.07%) 

 

The most common type of epilepsy with both the drugs 

was found to be generalized epilepsy in 80 (53.33%) 

patients followed by partial epilepsy in 64 (42.66%) 

patients. The mean doses of both the drugs on which the 

patients were stabilized for different types of epilepsy are 

shown in Table 2. In total, 140 (93.33%) patients were 

seizure free at 3 months and 145 (96.66%) patients were 

seizure free at 6 months. No. of breakthrough seizures 

were observed in 10 (6.66%) patients at 3 months and 5 

(3.33%) at 6 months with both the drugs (Table 3). 

Adverse effect profile of Oxetol® (Oxcarbazepine) and 

Encorate Chrono® (Sodium Valproate) 

Out of 46 patients who received Oxetol® (Oxcarbazepine), 

14 (30.43%) patients developed adverse effects. In case of 

Encorate Chrono® (Sodium Valproate), 26 (25%) patients 

developed adverse effects. The most common adverse 

effect with both the drugs was found to be weight gain in 

34 (22.66%) patients. The average increase in the weight 

was found to be 9% (6 months) with both the drugs. The 

second most commonly found adverse effect was 

headache, which was experienced by 4 (2.66%) patients 

with both drugs which was well tolerated. Enuresis was 

observed in 2 (1.92%) patients receiving Encorate 

Chrono® (Sodium Valproate). Hence, the overall rates of 

adverse effects with Oxetol® (Oxcarbazepine) was 30.43% 

and with Encorate Chrono® (Sodium Valproate) was 25% 

(Fig 1). All the patients included in the study were 

tolerable to the treatment given as none of them withdrew 

from the study due to seizure recurrence or adverse effects. 
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DISCUSSION 

This study was designed to investigate the efficacy and 

adverse effect profile of low cost branded generic AEDs in 

newly diagnosed paediatric epileptic patients. Out of the 

150 patients included in the study, 64 (42.66%) patients 

had partial epilepsy, 80 (62.85%) patients had generalized 

epilepsy and 2 (1.33%) patients had unclassified epilepsy. 

Patients were treated with Oxetol® (Oxcarbazepine) and 

Encorate Chrono® (Sodium Valproate) were chosen due to 

their low cost and availability of desired formulations as 

compared to other branded generic formulations available 

in the local market. 

 

Figure 1: Adverse effects due to Oxetol® 

(Oxcarbazepine)and Encorate Chrono® (Sodium 

Valproate) in the study population. 

The fundamental goal of anti-epileptic therapy is to 

prevent seizures without causing side effects from the 

medications. The AED chosen for the initial therapy 

should be one that is highly effective for the particular 

seizure type or syndrome as well as safe and well tolerable. 

In this study, 96.6% percent of pediatric epileptic patients 

reached a state of seizure freedom at 6 months which was 

in accordance with previous studies conducted by Mikiko 

Yamada and Timothy E. Welty.12 This study revealed no 

significant difference in seizure frequency between brand 

and generic AEDs. Aaron S. Kesselheim et al.5 conducted 

a study that evaluated the comparison of brand and generic 

AEDs. In these studies, the aggregate odds ratio was 1.0 

for the former and 1.1 for the latter, indicating no 

difference in the odds of uncontrolled seizure for patients 

on generic medications compared to patients on brand-

name medications. The majority of seizure free patients 

required only a moderate daily dose (10-20 mg/kg/day) of 

the AEDs. Doses were only increased in patients who 

experienced uncontrolled seizures and had an occurrence 

of ADR. 5 patients on Oxetol® (Oxcarbazepine) and 8 

patients on Encorate Chrono® (Sodium Valproate) 

received increased doses of the respective drugs due to 

seizure reoccurrence or weight gain. 

Generic prescribing is preferred to reduce the healthcare 

costs. However, a debate persists regarding the safety and 

efficacy of generics for treatment of epilepsy. In a 

multinational survey of patients in 2005, 23% believed that 

generics are linked to breakthrough seizures, while 58% were 

uncomfortable with using a generic to treat their epilepsy.13 In 

a survey of physicians, 88% reported being concerned about 

an increase in breakthrough seizures from generics. 

Muhammad Atif et al.14 in their review of literature reported 

an increase in the no. of breakthrough seizures and adverse 

effects with generic Oxcarbazepine and Sodium Valproate. In 

response to the debate that persists regarding generic 

prescribing, this study reported a 91.30% and 98.07% 

improvement in seizure control with Oxcarbazepine and 

Sodium Valproate respectively. The mean number of seizure 

free days in patients on Oxetol®
 
(Oxcarbazepine) was found 

to be 169.7±30 days whereas, mean number of seizure free 

days in patients on Encorate Chrono® (Sodium Valproate) 

was found to be 172.2±32 days. 

This study concerns with branded generic prescribing of 

AEDs in newly diagnosed pediatric epilepsy patients 

resulting in a minimization of ADR episodes. This can be 

attributed to the inclusion of patients who are on a single 

AED and who are not switched between different branded 

generic formulations or from branded to branded generic 

AEDs. In contrast, previous studies focusing on the switch 

from brand to generic AEDs reported an increase in the 

adverse effect profile resulting from the switch. In a survey 

conducted by Wilner A.6 out of 196 neurologists, 163 

reported increased side effects in their patients after a 

switch from a brand name to generic AED. Concurrently, 

in a study conducted by Rahman M et al.15 comparing 

adverse event (AE) reporting rates for brand vs. authorized 

generic (AG) vs. generic AEDs, it was found that the brand 

reporting rates of Oxcarbazepine (66.6 %) were 

surprisingly higher than its generic form (32 %). 

Once a critical effective dose to control the epilepsy is 

achieved with one drug, swapping to a drug with a slightly 

different formulation can change the critical dose needed, and 

control of seizures may be lost.
 

According to NICE (National 

Institute for Health and Care Excellence) guidelines, when 

patients are maintained on the lowest dose of AED treatment 

that controls their seizure, a switch between different 

manufacturers of an AED is not recommended.16 

A switch is only initiated if a person has an occurrence of 

breakthrough seizures or if the physician suggests a change 

in the treatment based on his experience. MHRA 

(Medicines and Healthcare products Regulatory Agency) 

guideline states, that in case of Oxcarbazepine and Sodium 

Valproate (Category 2 drugs), the need for continued 

supply of a particular manufacturer’s product should be 

based on clinical judgment and consultation with patient 

and caregiver.17 This should be done by taking into 

account certain factors such as seizure frequency and 

treatment history. As a result, this study involves branded 

generic prescribing of AEDs in newly diagnosed epilepsy, 
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hence overcoming the problems related with generic 

substitution. 

Package labels of Oxcarbazepine and Sodium Valproate 

and drug reference database such as Micromedex stated 

common adverse events related to Oxcarbazepine were 

weight gain, gastrointestinal problems and headache and 

those related to Sodium Valproate were dizziness, 

headache and somnolence. In the study conducted by 

Rahman M et al.9-11,15 the adverse event reported for 

generic Oxcarbazepine were severe dermatologic 

reactions, angioedema and hyponatremia. In contrast, this 

study showed that out of 46 patients receiving 

Oxcarbazepine and 104 patients receiving Sodium 

Valproate, 12 and 22 patients experienced weight gain 

respectively. Headache was experienced by 2 patient each 

receiving Oxcarbazepine and Sodium Valproate whereas 

enuresis was seen only with Sodium Valproate. Hence, the 

overall rate of adverse effects with Oxcarbazepine 

(30.43%) was more than that with Sodium Valproate 

(25%). No patients withdrew from the study because of the 

adverse events as all the adverse events experienced were 

mild and tolerable. 

The limitations of this study include a small sample size, 

short-term evaluations and physicians prescribing preference 

of brand over generic AEDs. Moreover, majority of the world 

literature focuses on generic AED substitution leading to an 

insufficient data regarding the safety and effectiveness of 

generic versus brand AED monotherapy. 

In a study conducted by Naik N.18 70% of pediatric 

epileptic patients treated with Trioptal® (Oxcarbazepine) 

were seizure free at the end of 24 weeks and had an adverse 

event rate of 8.9%. Similarly, in a prospective study by 

Belousova et al, complete reduction of seizures was 

achieved in 59.4% of pediatrics patients and adverse 

effects were observed in 11.2% of patients treated with 

Trioptal® 
(Oxcarbazepine).19 Whereas, this study reported 

that 91.30% of patients on Oxetol®
 

(Oxcarbazepine) were 

seizure free at the end of 6 months and the adverse event 

rate was 33.33%. Weight gain was the most common 

adverse event being recorded in 27.77% of subjects 

followed by headache in 5.55% of the subjects. 

In a study conducted by Richens A. et al.20 65% of adult 

epileptic patients treated with Sodium Valproate showed 

signs of toxicity like drowsiness, ataxia and nausea which 

were mild and transient and the frequency of seizure 

episodes were reduced to 35-57%. This study reported that 

94.23% of patients were seizure free with Encorate 

Chrono® (Sodium Valproate) at the end of 6 months. The 

overall rate of adverse event was 23.07% including weight 

gain, headache and enuresis. 

Since, the incidence and prevalence of epilepsy in children 

is higher in rural population, low cost branded generic 

prescribing will benefit this population due to its cost 

effectiveness and in turn improve the patient compliance. 

Furthermore, it will contribute in building confidence 

among physicians concerning prescription of low cost 

branded generic over brand anti-epileptic drugs. Seizure 

control was achieved in majority of the patients. In 

addition to the seizure control, the frequency of ADR 

episodes was few and tolerable by the patients. These low 

cost branded generics were found to be efficacious, safe 

and tolerable. 
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