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ABSTRACT 

Background: There is evidence of different patterns in drug utilisation 

of antiepileptic drugs in India. Objective of this study is to study 

utilization pattern of anti epileptic drugs in rural tertiary care teaching 

hospital. Materials and methods: Observational prospective study of 

9 months duration from June 2015 to March 2016 was carried out after 

human ethics research committee approval at Pediatric & General 

medicine in-patient department. Data was collected in customized data 

collection form after taking patient or patient care taker consent and 

from patient, case sheets and prescriptions. Morisky Medication 

Adherence Scale-8 questionnaire was used to assess the adherence at 

baseline. Data were measured in percentage and frequency using 

descriptive statistics. Microsoft excel was used to summarize and for 

analysis of data. Results: We reviewed 120 prescriptions which 

contained 209 antiepileptic drugs. To these drugs; females (58%) and  

patients with age group of 1-18 (58.33%) years were more exposed. 80% of diagnosis was 

epilepsy without any co-morbidity. Prescription pattern of drugs showed that Phenytoin 

(34.44%) was most common. At maximum 4 antiepileptic drugs were seen in one 

prescription introducing polytherapy (64.16%).We seen very less (3.82%) newer anti-

epileptics compared to older generations. We also found   43.9% severe, 17.07% mild and 

39.02% moderate drug interactions most commonly (80.48%) by pharmacokinetic 

mechanism. We identified one Carbamazepine induced rashes among 37 drugs exposed. We 

also seen 66.66% of patient were having poor medication adherence score at base line. We 
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counseled these patients. All interventions were accepted by physician. Conclusion: Very 

less new antiepileptic drugs were used with high evidence of polytherapy. Clinical 

pharmacist mediated services helped to identify and reduce drug therapy related problems. 

Physcian acceptance of clinical pharmacist role is increasing.  

 

KEYWORDS: Antiepileptics drug, prescribing pattern, polytherapy, drug interaction. 

 

1. INTRODUCTION 

Drug utilization is defined by WHO as the study of marketing, distribution, prescription and 

use of drugs in a society, with special emphasis on the resulting medical, social and economic 

consequences.
[1]

 The aim of drug utilization study is to improve rational use of drugs. 

 

Epilepsy is the most common neurological condition worldwide with Indian prevalence of 

572.8/100,000 population/year and mainstay of management is antiepileptic drugs.
[2] 

Antiepileptics can be classified as older and newer generation. Older/conventional drugs like 

phenytoin, carbamazepine, valproic acid and phenobarbitone are commonly used as first line drugs. 

They are relatively less expensive than the newer anti-epileptics but have serious side effect. Drugs 

like levetiracetam, gabapentin, lamotrigine, vigabatrin, topiramate, lacosamide and zonisamide are the 

newer ones and currently used as add-on or alternative therapy. Newer agents are promoted as 

effective as older drugs but with less side effects.
[3]

 There is still a lack of documentation of 

safety aspects regarding many of the newer agents.
[5] 

So these agents are mainly used as part 

of adjunctive therapy in practice. There are different pattern of using antiepileptic drugs 

either as as monotherapy and/or polytherapy in India.
[6-7]

 Apart from epilepsy antiepileptic 

drugs can also be used to treat multiple non-epilepsy disorders like neuropathic pain, 

migraine, essential tremor, spasticity, restless legs syndrome, bipolar disease, schizophrenia, 

and anxiety disorders, traumatic brain injury, Parkinson’s or Alzheimer’s disease, alcohol 

abuse and obesity, meningitis etc.
[7]

 Antiepileptics when used are having range of problems 

like side effects, drug interaction, low adherence to treatment, narrow therapeutic index, 

increased cost with newer drugs etc. Population-based studies of drug utilization demonstrate 

that 19-24 % of patients with epilepsy use polytherapy where the potential for interactions 

with other drugs increases.
[8] 

Drug interaction can happen by both pharmacokinetic and 

pharmacodynamic mechanism and may appear as mid .moderate and severe type of clinical 

characterstics. By far the most important pharmacokinetic interactions are those involving 

cytochrome P450 isoenzymes in hepatic metabolism.
[2]  

Since treatment of epilepsy requires 

long duration adherence behavior of patient is also important which determines the outcome. 
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Non-compliance significantly increases the risk of seizure, hospitalization, road traffic 

accidents, fractures and death and is therefore key contributor to suboptimal management.
[9] 

As a clinical pharmacist we can identify and resolve all these issues. Considering these things 

in mind we conducted a drug utilization study on antiepileptic drugs at rural tertiary care 

teaching hospital with following objective. 

 

 To identify the common class of drugs prescribed and indication for therapy. 

 To identify the extent of polytherapy with antiepileptic drugs  in enrolled patients 

  To assess and indentify the potential drug interactions. 

 To assess the adverse drug reactions of prescribed drugs.  

 To study the medication adherence behavior among enrolled patients. 

 

3. METHODS 

3.1 Studied population 

120 inpatients. 

 

3.2 Study site 

Adichunchanagiri Hospital and Research Center, B.G.Nagara which is 1030-bedded, tertiary 

care, teaching,  

 

3.3 Study design 

This study was a prospective and observational study. 

 

3.4 Study period 

This study was conducted for a period of 9 months i.e. June 2015 to March 2016. 

 

3.5 Study approval 

Ethical clearance was obtained from the Institutional Ethical Committee of AH & RC, 

B.G.Nagara before study. 

 

3.6 Inclusion Criteria 

All in-patients prescribed with anti-epileptic drug in Pediatric & General medicine 

departments and who are willing to participate in the study. 

 

3.7 Exclusion Criteria 

Pregnant/lactating women. 
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3.8 Source of data and materials 

Patient consent form, Patient data collection form, Patient case note/prescription,patient 

interview. 

 

3.9 Study procedure 

In-patients who met the study criteria were enrolled to the study for assessing drug utilization 

pattern after obtaining their written consent from patient/patient care taker in medicine units 

& pediatric units. A suitably designed data collection form was used to record all the 

necessary data including patient demographic details, patient medication details and lab 

investigations if needed.  Clinical pharmacy services were set up during the study viz. Drug 

interaction monitoring services, ADR reporting and monitoring services and patient 

counselling services. The enrolled patient and their case sheet were reviewed every day 

during ward round participation for drug interaction, adverse drug reaction and medication 

adherence behavior. Drug information resources e.g. Stockley drug interaction, Drug 

interaction facts,  MICROMEDEX , MEDSCAPE were used The identified drug related 

problems were discussed with the physicians for further management.Morisky medication 

adherence scale questionnaire: an 8 item adherence scale of Morisky was used at baseline to 

identify patient counseling need. 

 

3.9. Statistical methods 

The data were subjected to descriptive statistical analysis using Microsoft Excel. Microsoft 

word and Excel have been used to generate bar graph, pie charts and tables. 

 

4. RESULTS 

A total of 120 patients admitted to pediatrics and medicine units prescribed with antiepileptic 

drugs were reviewed over a period of 9 month from June 2015 –March 2016. 

 

Table 1: Patient details of studied population 

Demographic details Frequency(N) Percentage (%) 

Gender distribution 

Male 50 41.66% 

Female 70 58.33% 

Age distribution 

1 -18 70 58.33% 

19 – 35 13 10.83% 

36 -  60 22 18.33% 

61 – 80 14 11.66% 
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Diagnosis 

Epilepsy without co-morbidity 96 80% 

Epilepsy with  co-morbidity 24 20% 

1. Hypertension, Diabetes 

Melleitus 
9 7.5% 

2. Cardiovascular 

accident,Hypertension,Diab

etes melleitus 

5 4.166% 

3. Meningitis 5 4.166% 

4. Alcohol withdrawal 

symptom 
2 1.66% 

5. Viral fever and seizure 1 0.833% 

6. Migraine 1 0.83% 

7. Bronchopneumonia 1 0.83% 

Different types epilepsy 

Status epilepticus 9 7.5% 

Partial  Siezure 5 4.16% 

Generalised tonic clonic 

siezures 
44 36.6% 

Generalised tonic clonic 

siezures by hot water 
16 13.33% 

Generalised tonic clonic 

siezures by alcohol dependence 
3 2.5% 

Fibrile seizures 16 13.3% 

Atypical  seizures 8 6.66% 

Typical seizures 17 14.16% 

Focal seizures 2 16.66% 

Total 120 100% 

 

This table showed that more pediatric cases (age group of 1-18) than adult and geriatric cases. 

(> 18 age group) were included in our study. Females were more (58.33%) than male patient 

(41.66%).10.83% of people was within 19-35 age groups, 18.33% of people were within age 

group of 36-80 and 11.66% of people were within age group of 61-80. 58.33% of people 

were with age group of 1-18. We also seen that out of 120 patients 96(80%) were having 

epilepsy without any co-morbid condition and 20% were having co-morbidities. We 

encountered different types of co-morbidities like HTN plus DM, (7.5%), Cardiovascular 

accident plus Hypertension plus Diabetes melleitus (4.1%), Meningitis (4.1%), Alcohol 

withdrawal symptom (1.66%) and Viral fever (0.83%), Migraine (0.83%), 

Bronchopneumonia (0.83%). Consequently, that generalized tonic clonic seizures (36.6%) 

followed by atypical seizures (6.66%) Typical seizures (14.16%), Status epilepticus(7.5%), 

Partial  Siezure (4.16%), hot water epilepsy (13.33%) , alcohol dependence and Focal 

seizures (2.5%) were the different types of epilepsy encountered in our hospital. 
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Table 2: Indication wise utilisation pattern of drugs and polytherapy 

Indication 
Utilisation pattern of 

antiepileptics 

Frequency of 

patients (N) 

Status of 

polytherapy 

Status 

epilepticus 
Phenytoin+lorazepam 1 Polytherapy 

 Phenytoin +lorazepam+ clobazam 1 Polytherapy 

 Phenytoin + phenobarbital 1 Polytherapy 

 Phenytoin only 2 Monotherapy 

 Phenytoin +valproate 1 Polytherapy 

 
Phenytoin +levetiracetam+ 

phenobarbital+ midazolam 
1 Polytherapy 

 
Phenytoin + levetiracetam+ 

midazolam 
1 Polytherapy 

 
Phenytoin + lorazepam + 

phenobarbital 
1 Polytherapy 

 
  

Monotherapy=2,

Polytherapy=7 

Partial 

seizure 
Phenytoin +clobazam 1 Polytherapy 

 Levetiracetam 1 Monotherapy 

 Phenytoin +valproate 1 Polytherapy 

 Carbamazepine +levetiracetam 2 Polytherapy 

 
  

Monotherapy=1,

Polytherapy=3 

Generalised 

toinic 

clonic 

seizures 

Phenytoin + carbamazepine+ 

lorazepam 
1 Polytherapy 

 Phenytoin +carbamazepine 11 Polytherapy 

 
Phenytoin + 

carbamazepine+phenobarbital 
1 Polytherapy 

 Phenytoin 9 Monotherapy 

 Phenytoin + phenobarbital 3 Polytherapy 

 Phenytoin + clobazam 2 Polytherapy 

 Phenytoin +lorazepam 12 Polytherapy 

 
Phenyoin+lorazepam + clobazam 

+levetiracetam 
1 Polytherapy 

 
Phenytoin + carbamazepine+ 

clobazam 
1 Polytherapy 

 Phenytoin + clobazam+ valproate 2 Polytherapy 

 Clobazam + midazolam 1 Polytherapy 

 
  

Monotherapy=9,

Polytherapy=35 

Febrile 

seizures 
Carbamazepine + lorazepam 2 Polytherapy 

 Carbamazepine + valproic acid 1 Polytherapy 

 Carbamazepine 6 Monotherapy 

 Carbamazepine + clobazam 2 Polytherapy 
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 Carbamazepine + phenobarbital 1 Polytherapy 

 Lorazepam 1 Monotherapy 

 
Lorazepam + clobazam + 

Phenobarbital 
1 Polytherapy 

 Lorazepam + phenobarbital 1 Polytherapy 

 
Lorazepam + phenobarbital + 

valproic acid 
1 Polytherapy 

 
  

Monotherapy=7,

Polytherapy=9 

Atypical 

seizures 
Lorazepam 1 Monotherapy 

 Phenytoin` 1 Monotherapy 

 
Phenytoin +lorazepam + 

clobazam 
1 Polytherapy 

 Clobazam 4 Monotherapy 

 Phenytoin +carbamazepine 1 Polytherapy 

 
  

Monotherapy=6,

Polytherapy=2 

Typical 

seizures 
Lorazepam + clobazam 3 Polytherapy 

 Clobazam 7 Monotherapy 

 Clobazam + phenobarbital 1 Polytherapy 

 Phenytoin + lorazepam 1 Polytherapy 

 
Phenytoin + lorazepam 

+clobazam 
1 Polytherapy 

 
Phenytoin + carbamazepine + 

clobazam 
1 Polytherapy 

 Phenytoin 1 Polytherapy 

 Phenytoin + clobazam 2 Polytherapy 

 
  

Monotherapy=7,

Polytherapy=10 

GTC with 

hot water 
Phenytoin + clobazam 3 

 

Polytherapy 

 Phenytoin + levetiracetam 1 Polytherapy 

 Lorazepam + clobazam 4 Polytherapy 

 Clobazam 8 Monotherapy 

 
  

 

GTC with 

alcohol 

abuse 

Phenytoin 1 Monotherapy 

 Phenytoin + lorazepam 2 Polytherapy 

 
  

Monotherapy=9,

Polytherapy=10 

Focal 

seizures 
Phenytoin + lorazepam 1 Polytherapy 

 Lorazepam 1 Monotherapy 

 
  

Monotherapy=1,

Polytherapy=1 
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This table showed indication wise utilization pattern of antiepileptic drugs and status of poly-

therapy of patients. In GTCs which accounts for frequent diagnosis; phenytoin was the 1
st
 

drug of choice as monotherapy in 20.45% of cases. However add on therapy with another 

antiepileptics was introduced for 79.55% of cases along with 1
st
 drug introducing 

polytherapy. All the time phenytoin and another anti-epileptic drug combination were used as 

polytherapy except in one case where clobazam and midazolam was also used to treat GTC. 

Most commonly used add on antiepileptic was lorazepam followed by carbamazepine, 

phenobarbital, clobazam with phenytoin which introduced polytherapy. At maximum upto 4 

different antiepileptic drugs were used to treat different indication. Dugs utilized to treat 

indications other than GTCs were as shown.  

 

Table 3: Number of antiepileptic drugs per prescription 

Number of antiepileptic 

drugs per prescription 

Frequency 

(N) 

Percentage 

(%) 
Total 

Monotherapy 

1 43 35.833% 35.833% 

Polytherapy 

2 62 51.66% 64.16% 

3 13 10.83% 
 

4 2 1.666% 
 

 

This table showed that in majority of cases antiepileptic drugs were used as poly therapy 

other than monotherapy. Overall 43 (29.86%) patients got monotherapy i.e. 1 antiepileptic 

dugs and 78(63.33%) patient got more than 2 drugs i.e. polytherapy. Among the patients who 

got polytherapy, 61 patients got 2 antiepileptics, 13 patients got 3 antiepileptics and 2 patients 

got 4 antiepileptics. 

 
Figure No.1: Extent of utilization of individual anti-epileptics. 

 

This figure showed that 8 different types of antiepileptic were used.  In 120 prescriptions 

these drugs were prescribed 209 times. Number of drugs per prescription was 120/209 i.e. 
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1.74.Extent of utilization of individual drugs in descending order were  phenytoin 34.44% 

followed by carbamazepine 8.133%, lorazepam 18.6%, clobazam 22.96%, levetiracitam 

3.34%, phenobarbital 7.17%, midazolam 1.91%, valproic acid 3.34%.  

 

Table 4: Older Vs newer generation of antiepileptics 

Type of antiepileptic drugs Frequency(N) Percentage (%) 

Newer generation antiepileptics 8 3.82% 

Older antiepileptics 201 96.1% 

Total 209 100% 

 

This table showed only 1 newer generation antiepileptic agent i.e. levetiracetam was used 

which accounts for 3.82% of newer generation. It was used always as adjunctive therapy. 

Remaining 201 i.e. 96.1% of drugs were older generation and they were 7 different types as 

shown in figure 1. 

 

Table 5: Adverse drug reactions: Carbamazepine induced rashes 

Drug Name Carbamazepine 

Dose 200 mg 

Frequency Once a day 

ADR Erythema Multiforme Majus. 

Age 12 years 

Sex Female 

Naranjo Scale Probable 

Intervention Accepted and withdrawl of drug immediately 

Prevalence 1 out of 17 cases ofd drug exposure 

 

We showed that out of 17 drugs exposed to 120 patient of carbamazepine; we seen 1 case of 

carbamazepine induced erythema multiforme majus. 

 

Table 6: Type of drug interaction 

Type of drug interaction Frequency (N) Percentage (%) 

Mild 32 39.02% 

Moderate 14 17.073% 

Severe 36 43.902% 

Total 82 100% 

 

We seen that in majority interactions were severe. i.e.36 (30%) which were followed by mild 

type of interaction 32 (26.66%) and moderate type of interactions 14 (11.66%) respectively. 

Following was the graphical representation of various types of drug interactions. 
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Table 7: List of drug-drug interaction 

Objective drug Precipitated drug Frequency (N) Percentage (%) 

Phenytoin Metronidazole 2 2.439% 

Phenytoin Phenobarbital 2 2.439% 

Ondansetron Phenobarbital 4 4.878% 

Phenobarbital Lorazepam 3 3.658% 

Clobazam Phenobarbital 4 4.8780% 

Albendazole Phenytoin 3 3.658% 

Acetaminophen Metronidazole 1 1.219% 

Calcium gluconate Amikacin 3 3.65% 

Calcium gluconate Ceftriaxone 3 3.658% 

Atorvastatin Metronidazole 4 4.878% 

Vancomycin Amikacin 3 3.65% 

Pantoprazole Phenobarbital 5 6.09% 

Pantoprazole Clobazam 3 3.65% 

Acetaminophen Lorazepam 5 6.097% 

Acetaminophen Phenytoin 8 9.75% 

Atorvastatin Phenobarbital 4 4.87% 

Amikacin Phenytoin 2 2.43% 

Phenytion Valproic acid 3 3.65% 

Carbazepine Valproic acid 4 4.87% 

Valproic acid Aspirin 1 1.21% 

Carbazepine Pantaprazole 7 8.53% 

Lorazepam Clobaz 3 3.65% 

Pantaprazole Phenytion 2 2.43% 

Lorazepam Alprazolam 2 2.43% 

Alprazolam Phenobarbitone 1 1.21% 

Total drug interaction 82 100% 

 

Out of 120 prescriptions, 82 different drug-drug interactions were identified. Most commonly 

acetaminophen plus phenytoin (9.75%) were interacting.  

 

Table 8: Mechanism of drug drug interaction 

Mechanism of drug interaction Frequency (N) Percentage (%) 

Pharmacokinetics drug interactions 66 80.48% 

Pharmacodynamic drug interactions 4 4.87% 

Both 12 14.63% 

Total 82 100% 

 

Majority of patients were having drug interaction by pharmacokinetic mechanisms i.e. 

66(55%) followed by both pharmacokinetic and pharmacodynamic mechanism 12 (10%) and 

pharmacodynamic mechanisms 3(2.5%). 
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Figure 2: Level and Score of medication adherence behavior of patients in MMAS-8 

Questionnares.  

 

Among 120 patients majority of patients (66.66%) were having low adherence behavior (3-8) 

for medication whereas only 20.83% of patients were having high (0) adherence behavior in 

baseline. Consequently 12.5% of patients were having moderate (1-2) type of adherence. 

 

Table 9: Clinical pharmacist mediated interventions in nut shell  

Clinical 

pharmacist 

service provided 

Drug related problems 
Notified to 

physician 

Physcian 

Acceptance 
Action taken 

Identification of 

Drug interaction 

Severe drug interaction Yes Yes 
Monitoring of clinical 

effects 

Moderate drug 

interaction 
Yes Yes Not taken 

Mild drug interaction Yes Yes Not taken 

Identification and 

ADR monitoring 

Reversible 

carbamazepine induced 

rashes 

Yes Yes Drug Withdrawal 

Patient 

counselling 

Low medication 

adherence level 
Yes yes 

Patient counselling 

provided by clinical 

pharmacist 

 

All the drug related problems either potential or actual were notified to physician where all 

got accepted but only in cases of severe drug interaction, low medication adherence and 

adverse drug reaction further action was taken. 
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5. DISCUSSION  

5.1 Demographic details of patients 

5.1.2 Gender distribution 

Among 120 patients studied; we seen female (N=70, 58.33%) were predominant than males 

(N=50, 41.66%). In contrast to our results; Murthy NV et al showed males were more 

frequently attacked with epilepsy than females.
[4] 

It is however that T.Badwaik et al seen 

females were more than males in their study exposed to antiepileptic drugs.
[10]

 which 

complements our result. 

 

5.1.3Age distribution 

In our study we frequently found   pediatric cases i.e age group less than 18 years than adult 

cases. From medicine units most patients were between 36-60 age groups. According to the 

literatures, the incidence of epilepsy has a bimodal distribution with a peak in the first decade 

and a second peak in the elderly.
[11,12,13]

 and our result is in accordance with them. 

 

5.2. Diagnosis and co-morbidities 

Most frequent diagnosis in our study was epilepsy without any co-morbidity which accounts 

for 80% of diagnosis. It tells that epilepsy due to co-morbidities are less in our community. 

Generalized tonic clonic (GTC) seizure was the most common type of epilepsy. This result is 

similar to studies from Akinsulore A et al
[14]

 and Murthy NV et al
 [4] 

where they also seen 

GTCs as a major diagnosis. Rests of the 20% of diagnosis were associated with co-

morbidities like both diabetes and hypertension, meningitis, cardiovascular accident, alcohol 

withdrawal syndrome, viral fever, migraine, and bronchopneumonia. Study from Germany 

found cerebrovascular accident, dementia, and intra cerebral hematoma as a most common 

comorbidities.
[6] 

 

5.3. Types of epilepsy 

In our hospital most patients were suffering from generalized tonic clonic seizures during this 

period followed by atypical seizures, typical seizures, status epilepticus, febrile seizures, 

partial seizures, generalized tonic clonic seizures by alchohol dependence and by hot water 

and febrile seizure. A study from Mysore, south India also seen similar pattern of epilepsy.
[15] 

 

5.4. Extent of prescribing of antiepileptic drugs 

There are above 20 antiepileptic drugs which are available for clinical use today. In our 

hospital only 8 different antiepileptic drugs were used however. In 120 prescriptions; 209 
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were antiepileptic drugs and 163 non antiepileptic drugs.  This study highlighted that 

Phenytoin was the most commonly prescribed antiepileptic drug. Similar results were 

obtained by Sobhana et al.
[6]

 Recently published studies (2002- 2013) mention that sodium 

valproate was the most commonly drug prescribed followed by phenytoin or other 

drugs.
[4,16,9.17,18,19]

 We seen very less prescription for this drug however.(3.34%). An Indian 

study by Thomas SV et al 2001 mentioned that carbamazepine was prescribed most 

commonly. 
[5]

Coming into the lesser side we had seen very less prescription for drugs like 

midazolam and levetiracetam. This shows the existing of wide variation of prescribing in 

antiepileptic drugs.  The reason for discrepancies may be due to factors like availability, 

affordability, place of practice, type of epilepsy and preference of treating neurologist etc.  

Phenytoin is broad spectrum antiepileptic most commonly used for partial onset seizure as 

well as generalised clonic tonic seizures. Being cheap, it is also widely available, which 

enhances its use in our set up of tertiary care hospital. We also found some non- antiepileptic 

drugs prescribed due to different co-morbidities. Most common was non steroidal anti-

inflammatory drugs followed by antibiotics, antidiabetics, H2 receptor antagonist etc. Due to 

these con-current drugs we found potential drug-drug interactions with antiepileptic 

agents.We also seen that 90 % of prescriptions were containing at least one parenteral 

formulation and 10 % of prescriptions were containing oral formulations.  We had also seen 

that varying number of dosage forms in prescriptions. i.e from 1 dosage form in a 

prescription to 4 different dosage forms . If there are different types of dosage forms 

prescribed for a patient, patient counseling especially about administer technique is needed to 

increase compliance. For example in some cases suppositories, tablets, syrups, injections 

were prescribed for same patient. In our setting there were no clinical pharmacists to provide 

such service. We also witnessed the fact that majority of patient are not aware of how to 

administer different dosage forms.  

 

5.5. Indication wise use of antiepileptic drugs 

Drug therapy is the mainstay of epilepsy treatment. The choice of antiepileptic drugs will 

depend on types of epilepsy, drug specific adverse drug reactions and patient preferences. To 

treat epilepsy, basic treatment approach is to begin with monotherapy where about 50% to 

70% of patients can be maintained on one antiepileptic drug but all are not seizure free. Up to 

60% of patients with epilepsy are noncompliant and this is the most common reason for 

treatment failure.
[20]

 Considering these things in mind we performed indication wise 

http://www.wjpr.com/


www.wjpr.com                              Vol 5, Issue 5, 2016.                                            

            

 

956 

Swamy et al.                                                          World Journal of Pharmaceutical Research 

evaluation of antiepileptic drugs to see the pattern of prescribing in different types of 

epilepsy.  

 

In GTCs which accounts for frequent diagnosis; phenytoin was the 1
st
 drug of choice as 

monotherapy in 20.45% of cases. However add on therapy with another antiepileptics was 

introduced for 79.55% of cases along with 1
st
 drug introducing polytherapy. All the time 

phenytoin and another anti-epileptic drug combination were used as polytherapy except in 

one case where clobazam and midazolam was also used to treat GTC. Most commonly used 

add on antiepileptic was lorazepam followed by carbamazepine, phenobarbital, clobazam 

with phenytoin which introduced polytherapy. At maximum upto 4 different antiepileptic 

drugs were used to treat different GTCs. These all things highlighted the fact that to treat 

GTCs, still traditional approach of using phenytoin/phenobarbital was continued. 

Carbamazepine and valproic acids also have equal efficacy and fewer side effects and can be 

preferred.
[20] 

Carbamazepine is considered an AED of first choice for newly diagnosed partial 

seizures and for primary GTC seizures that are not considered an emergency whereas 

valproic acid is also indicated to treat mixed seizure disorders.
[20] 

No newer antiepileptics as 

adjunctive therapy was noted. We also found considerable difference in therapy to treat GTCs 

caused by hot water and alcohol abuse. Clobazam as a monotherapy, and lorazepam plus 

clobazam as polytherapy was used commonly to treat hot water GTCs .However to treat 

alcohol abuse related GTCs, phenytoin plus lorazepam combination was used most 

commonly. In typical seizure monotherapy with clobazam was preferred choice however if 

they required polytherapy they were tried with Phenobarbital as adjunct to clobazam. Some 

cases of typical seizures were treated with combination that started with phenytoin as a 

monotherapy. Similarly in febrile seizures most commonly carbamazepine were used rather 

than phenytoin.To treat status epileptics phenytoin and its combination with other 

antiepileptic like lorazepam, Phenobarbital, levetiracetam and midazolam was used. 

Maximum of upto 4 drugs were used. Similarly to treat partial seizures levetiracetam and 

carbamazepine  as monotherapy was used.Focal and atypical seizure there was high use of 

phenytoin. 

 

Based on these findings we highlited that phenytoin was mostly used to treat different 

indications. Phenytoin was not used to treat febrile seizures. Carbamazepine was used in 

these cases.Levetiracetam was used as monotherapy a well as in combination with 

carbamazepine to treat focal seizures only. Valproate was used as adjunctive therapy in 
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different types of epilepsy including status epilepticus. Clobazam was used as monotherapy 

specially to treat hot water epilepsy and with different indication as polytherapy. Lorazepam 

alone was never used but only in combination it was used. Phenobarbital was not used in 

partial, atypical, focal seizures but when used it was utilized as adjunctive therapy to treat 

other indications. Midazolam was used in case of just GTCs and status epilepticus as 

adjunctive therapy. 

  

5.6. Monotherapy Vs Polytherapy 

Problems in polytherapy is undue increase in cost, drug interaction with other drugs, 

increased chance of side effects and less compliance to patient which can be complicating the 

therapy leading to decrease in therapeutic outcome. Careful administration of other 

antiepileptic is needed if necessary. 

 

In our study we found that 35.83% of the patients were on monotherapy and 64.16% were on  

polytherapy i.e. > 2 or more antiepileptic drugs . These result are not in conjuncture with 

other studies.
[4,18,] 

where  they  found that most of the patients (≥50%) were prescribed single 

drug. Guidelines mention that medical management of newly diagnosed epileptic patients 

should start with monotherapy. Polytherapy should be considered when failure of two 

attempts of monotherapy.
[22] 

In our study upto 4 different antiepileptic drugs were prescribed 

in a prescription at maximum but poly therapy by two antiepileptics were most common. This 

may be due to the fact of failing of monotherapy or using polytherapy by physician at once in 

severe or life threatening situation. Failing of monotherapy may also result from lack of 

adherence resulted from no proper counseling about their medication to the rural patient. It is 

found that up to 60% of patients with epilepsy are noncompliant, and this is the most 

common reason for treatment failure.
[20]

  

 

5.6. Utilisation of Newer Vs Older antiepileptics 

Drugs introduced before 1990’s are called older and after 1990’s are newer antiepileptic 

drugs. We found very less new antiepileptic drugs than older ones in prescriptions. This is 

similar to studies performed in India highlighted the limited use of newer antiepileptics 

drugs.
[16] 

Guidelines for the management of epilepsy in India, 2013 shows that newer 

antiepileptic drugs and their discovery has not altered treatment regimen.
[22]

 However it has 

increased treatment choice in refractory cases. So far, no studies have shown that the newer 

drugs have superior anticonvulsant efficacy than older ones but have favorable side effects. 

Less use in our settings may also be due to higher cost of these agents compared to older 

http://www.wjpr.com/


www.wjpr.com                              Vol 5, Issue 5, 2016.                                            

            

 

958 

Swamy et al.                                                          World Journal of Pharmaceutical Research 

ones. In our study we found Levetiracetam as only one newer antiepileptic and older ones 

include Carbamazepine, Phenytoin, Valproate, Clobazam, Lorazepam, Phenobarbital and 

Midazolam. Most commonly polytherapy include two drugs per prescription other than 3 

drugs per prescription and 4 drugs per prescription. 

 

5.7 Adverse drug reaction 

Female who was 12 years of age took Carbamazepine 200 mg once a day. After 2 days she 

developed  skin rashes all over the body and identified as erythema multiforme majus.We 

classified this reaction as Type B based on Rawlins and Thompson classification.We 

immediately assessed causality of drug using Naranjo scale and WHO scale and was  

probabale. We notified this adverse drug reaction to attending physician. The intervention 

was accepted and drug was tapered before withdrawn .They added levetiracetam 10 mg once 

daily. Due to this adverse drug reaction patient got 1 more day of hospitalization was 

observed. This reaction with carbamazepine occur 1-2 every 100,000 patient population.
[23]

  

In our study we seen this reaction out of 17 patient exposed to this drug. This reaction mimics 

steven johonson and toxic epidermal necrosis which can also occur by this drug and is 

characterized by erythema and moderate to extensive scaling of involvement of total or near 

total body surface. Upto now no patient had died due to this reaction and is not severe.
[23]

 The 

adverse drug reaction was reversible as rashes disappeared upon discontinuation.  

 

5.8. Drug interactions  

Drug interaction determines the safety aspects of drug use. Clinically it can be classified as 

mild, moderate and severe whereas based on the mechanism; it can be divided into 

pharmacokinetic and pharmacodynamic interactions.
[24]

 We seen different antiepileptic drugs 

interacting with both antiepeileptic drugs and also with other drugs used for co-morbidities. 

As in our study majority of drugs are older generations they have high chance of interaction. 

In therapeutics these classes of drugs are mostly interacting drugs.
[20] 

Drug-drug interaction 

among antiepileptic drugs can happen due to refractory cases of epilepsy requiring 

polytherapy and use of antiepileptic drugs for multiple indications etc.
[24]

 In our study .The 

potential for interactions with other drugs increase with increasing age, and the elderly is the 

largest group with newonset epilepsy having a considerable risk of interactions with 

commonly prescribed drugs etc.
[25] 
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5.8.1. Type and mechanism of drug interaction 

In our study we found more cases of severe type of drug interaction followed by mild and 

moderate cases. All these interactions were potential interactions. There are two mechanisms 

by which drug-drug interaction may take place. They are pharmacodynamic and 

pharmacokinetic mechanism. Pharmacodynamic interactions are those which occur at the 

drug’s site of action and do not involve change in plasma drug concentrations but alter i.e 

attenuate or enhance efficacy and adverse effects.
[24]

 There was very less amount of such 

interaction in our setting. Most commonly weseen pharmacokinetic drug interaction. In 

general, pharmacokinetic interactions may alter absorption, protein binding, metabolism, and 

excretion of any drug. They are usually related to alterations in metabolism by enzyme 

inducers or inhibitors. Enzyme induction involves the synthesis of new enzyme, requires 

protein synthesis and may take many days before it is completed, resulting in increased 

metabolism, decreased serum concentrations and pharmacological effect (if no active 

metabolites are present) of the affected drug, and possibly loss of seizure control. Enzyme 

inhibition results from competition between drugs for the same active site on the enzyme and 

results in decreased metabolism of the affected drug. Circulating concentrations of the 

inhibited drug increase to a new steady-state about five half-lives after the interaction. 

Consequently, pharmacological potentiation will occur quickly if the drug has a short half-

life and more slowly if it has a long half-life (20-23hrs). In our study we found 80% of drug 

interactions were pharmacokinetic,4.87% of drug interaction were pharmacodynamic and 

14% were both pharmacokinetic and pharmacokinetic. Our study highlighted that mostly 

drug interaction will occur through pharmacokinetic interaction. 

 

5.8.2. Different interacting drugs 

Among 82 different potential drug interactions we seen 8 different interactions were having 

both antiepileptic drugs and rest of them were having interaction with other drugs used for 

co-morbidities. Phenobarbital was mostly interacting with number of other drugs possibly 

through enzyme induction. Likewise Carbamazepine plus Pantoprazole accounted for 

frequently encountered drug interaction in our settings. 

 

5.9. Medication adherence behavior of patients 

Adherence to medication is defined as the extent to which a patient’s behavior taking the 

medication prescribed by the physician changes after therapeutic plan agreement is 

established between patient and physician.
[25] 

Adherence level of patient will focus on 
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patient’s drug related problems which can be resolved. In epilepsy patient they have to take 

medications for years. So study of medication adherence behavior to these patient are 

foremost important. Medication adherence can be assessed by either indirect or direct 

methods. Direct methods to measure adherence are attendance to direct observed therapy and 

measurement of the level of medication or metabolite and biological markers in the blood.
[25]  

Indirect methods include patient self-reporting, records of drug refills, pill counts, patient’s 

treatment response assessment and the use of electronic medication-monitoring devices. We 

used patient self reporting indirect method to assess medication adherence by validated 

MMAS-8 questionnares. This questionnare consist 8 questions where 0 is given to answer 

‘Yes’ and 1 is given to answer ‘No’ from question 1 to 7 wheras in question number 8, 

answer are reported in 0 to 4 scale. After filling the questionnaire one can add all  the score to 

provide medication adherence score for patient which can come from 0 to 8.Further these 

score are classified as adherence level as high adherence(0), medium adherence(1-2) and low 

adherence(3-8). 

 

The prevalence of self-reported poor adherence to AED therapy among our study subjects is 

poor and is contrast to those reported in previous studies of the western population.
[25] 

 Very 

high level of non adherence has also been reported from Malaysia.
[26] 

In 2003, WHO reported 

that the prevalence of adherence to AEDs in developing countries ranged between 20% and 

80%. 26 Hence, our finding showed that the issue of poor adherence is not changing in India. 

As we found 66.66% of patient were having low adherence and 12.5% of patient were having 

medium level of adherence. These were the poor adherence groups. So we counseled them to 

improve further of their medication adherence behavior. Base line follow up to see the 

outcome however was not done.  

 

These patient who were having poor adherence, may had multiple reason for this.
[25]

 In 

younger age patients; medication taking behavior will depend on their care takers. Care takers 

have to make counseled regarding medication use. This is not happening because there is 

high workload of physician for medication related counseling and no patient counseling 

service provided by other health care professionals in our settings.  Care takers and patient 

themselves are will not be aware to seek proper medication advice. Poor understanding about 

the nature of, and need for the AED therapy could lead to poor adherence level. In these 

instances patients will realize the benefits of adherence only as time passed because they 

learn from their personal experience.
[27] 

WHO also reported that patients with busy lifestyles 
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commonly do not adhere to medication.
[28] 

but this was not the common reason in our 

settings. Very interestingly one study reported that more than half of the epilepsy patients 

thought that they could reduce or cease taking the AEDs just to see what would happen.
[29]

 So 

there may be multiple reasons existing for non adherence. Our study indicates that health care 

professionals should spend sufficient time in educating the patients to improve the adherence 

level especially for newly diagnosed and younger epilepsy patients as majority of people 

were having poor adherence level. 

 

5.10. Clinical pharmacist mediated interventions in nut shell  

Drug related problems can be potential and actual. Potential are those which will happen in 

near future but actual drug related problem are those which was already happened. All drug 

interactions in our study were potential.ADR and low adherence level were actual drug 

related problems. These problems were all notified to the respective physician. They accepted 

all the drug related problems but only in cases like ADR and severe drug interaction further 

action were taken. Drug was withdrawn immediately in case of ADR but in case of severe 

drug interactions they monitor clinical effect. In all patients having low to moderate 

adherence level we counseled the patient regarding disease and medication. We highlighted 

the role of clinical pharmacist in this research work by identifying and resolving drug related 

problems.  

 

Though this research work was useful to see current trends in prescribing of antiepileptic 

drugs; sample size of the patients included in the study was less and outpatient cases were 

excluded. This study can be conducted for longer period. Predictors of polytherapy can also 

be studied further. The signal provided by this research has also demonstrated the need of 

community pharmacy setup to educate the patients suffering from chronic diseases. 

 

6. CONCLUSION 

This research work was useful to observe the indication wise prescription pattern of 

antiepileptic drugs in tertiary care teaching hospital. Prescribing pattern of antiepileptic drugs 

shown very less prescriptions for newer antiepileptic drugs. Only one drug i.e.  Levetiracetam 

was used. Newer antiepileptic drugs can be tried in practice as indicated because they have 

favourable side effects. Most commonly phenytoin was utilised. This drug is enzyme 

inducing drug and show non linear pharmacokinetics. So Therapeutic drug monitoring is 

essential. Polyptherapy in prescriptions is more than monotherapy and majority of patients 

were having low medication adherence. Patient counselling service is needed which can 
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improve the patient medication taking behaviour. Because of co-morbidities antiepileptic 

drugs have more chance of interaction with other drugs. So while prescribing or after 

prescribing other drugs; drug interaction monitoring is important. Because ADR incidence of 

antiepileptic drug is known to be high, ADR identification and reporting has to be 

encouraged to nurses, physician and even to the patients. In our study we demonstrated the 

acceptance of clinical pharmacy services of clinical pharmacist by physician. 
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