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ABSTRACT
Objective: Epilepsy or seizure disorder is a common neurologic disorder in the pediatric age group and occurs with a frequency of 4-6 cases per
thousand children. Epilepsy, particularly childhood epilepsy, remains a challenge to treat. The management of epilepsy is primarily based on the use
of anti-epileptic drugs. Surgery and diet therapy are the other modes of treating childhood seizures. To get an insight into the utilization pattern of
anti-epileptic drugs (AEDs) used in pediatric seizures.

Methods: This prospective, longitudinal study was conducted for a period of 8 months in Paediatric Neurology Department of a tertiary care
teaching hospital. The data collected from 50 children at the end of the study, were compiled in a specially designed data form and were analyzed.

Results: The distribution of paediatric seizures was found to be high in male children (62%) and in the age group of 2 to 5 y (46%). The majority of
the children (70%) were diagnosed with Generalized Tonic-clonic seizures. Sodium valproate was the commonly prescribed AED in all forms of
seizures followed by Carbamazepine (18%), Phenobarbitone (4%) and Phenytoin Sodium (4%). AEDs were mostly prescribed as monotherapy
(82%). Adverse reactions noted during this study was minimal (12%).
Conclusion: Sodium valproate, a conventional AED still remains the commonly prescribed AED for all types of seizures in children aged 2 to 16 y
and also was found to be effective and safe.
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INTRODUCTION
Drug utilization study (DUS) is defined as “the marketing,
distribution, prescription and use of drugs in a society, with special
emphasis on the resulting medical, social and economic
consequences” [1]. It is, therefore, a study designed to describe
quantitatively and a qualitatively-the population of users of a given
drug (or a class of drugs like anti-epileptic drugs) and/or the
conditions of use (for eg, indications, duration of treatment, dosage,
previous or associated treatments and compliance) [2]. The
beginning of DUS can be traced back to the early 1960’s. Studies on
prescription habits [3] aim to analyze the type of drugs prescribed,
their dosing schedule and the adequacy of the prescription for a
specific diagnosis. Drug utilization studies are powerful exploratory
tools to ascertain the role of drugs in society. They create a sound
socio-medical and health economic basis for health care decision
making [4]. It is also important to realize that inappropriate use of
drugs represents a potential hazard to the patients and an
unnecessary expense [5]. This necessitates a periodic review of drug
utilization to ensure safe and effective treatment. Drug use is a
complex process. The optimal benefit of drug therapy in patient care
may not be achieved because of underuse, overuse or misuse of
drugs. The pattern of use can explain the extent and profiles of drug
use and its trend, quality of use, comparing the use of drugs with
national, regional and local guidelines or formularies. Drug
utilization study facilitates the rational use of drugs in population.
Studies on drug utilization focus on the factors related to
prescribing, dispensing, administering of medication, it's beneficial
or adverse effects [6]. DUS provides information on prescribing
habits in a particular disease like diabetes, hypertension, epilepsy
etc. in different parts of the world. This motivates the health care
providers to follow an established standard healthcare guidelines.
The ultimate purpose of drug utilization studies is to contribute to
the optimal quality of drug therapy by identifying, documenting and
analyzing problems in drug utilization and monitoring the
consequences of intervention [7]. Pharmacoepidemiology is the
epidemiological method used to study the clinical use of drugs in

populations and it is defined as “The study of the use and effects of
drugs in a large number of people” [8] As it assesses drug effects in
large heterogeneous populations for longer periods, it makes useful
contributions towards knowledge on safety and effectiveness of the
drug [9]. Surveillance studies to monitor adverse reactions to drugs,
a part of DUS, was developed during the 1960s and it plays an
educational role on the prescribers to identify risks and to identify
patient groups at special risk [10]. Adverse drug reaction studies can
be performed by different epidemiologic methods, like cohort
studies, case control studies and post mortality surveillance studies
Epilepsy or seizure disorder is a common neurologic disorder in the
pediatric age group and occurs with a frequency of 4-6 cases per
thousand children [11]. Epilepsy, particularly childhood epilepsy,
remains a challenge to treat. The management of epilepsy is
primarily based on the use of anti-epileptic drugs. Surgery and diet
therapy are the other modes of treating childhood seizures [12]. The
antiepileptic drugs are of two categories namely conventional drugs
like sodium valproate, carbamazepine, phenobarbitone, phenytoin
sodium and newer drugs like topiramate, lamotrigine,
oxcarbazepine etc. Adjuvant drugs like benzodiazepines are also
used in this treatment. An appropriate AED should possess the
following features: 1. Achieve complete seizure control using a
single drug. 2. To use the most appropriate formulation to ensure
that the child can take and absorb the medication. 3.

Economically affordable to the patient. 4. Long-term effects on
growth and development of the child and short-term effects on
behaviour, intellectual function and pattern of sleep should be taken
care of. High prevalence of Pediatrics seizures [13] and the use of a
higher number of antiepileptic drugs with the various mechanism of
action prompted to select this disorder for drug utilization study.
MATERIALS AND METHODS

The present study focused on the prescribing pattern of Anti-epileptic
drugs (AED’s) for various seizures occurring in children aged 2 to 16 y,
treatment outcomes and associated adverse reactions (ADR). This study
was a prospective longitudinal study [14] conducted for a period of 8 mo
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3. Type of epilepsy most frequently treated.

from March to December 2016 among children attending Paediatric
neurology outpatient Department of RMMCH, Chidambaram. Prescribing
pattern of AED was assessed per WHO indication of drug utilization
study. The approval for this study was obtained from Institutional
Human ethical committee. Each child had a minimum of 5 to 6 visits
during the study period of 8 mo. Cases of Status Epilepticus and children
not willing for the study were excluded. Following data were collected
and recorded in a specially designed data entry form during each visit.
During the study period, the pattern of usage of antiepileptic drugs
[AED’s] was evaluated based on following tools [2, 14-15].

4. Utilization pattern of AEDs as Monotherapy and Polytherapy.

The adverse reactions (ADR) of prescribed AEDs during the study
period were analyzed on the following criteria [3, 16].
1. The incidence and type of adverse drug reaction.

2. The causality relationship of ADR with suspected drug according
to Naranjo ADR probability scale.

3. Whether the suspected drug was dropped after the ADR and if
any treatment was given for the ADR

1. The pattern of drug use among epileptic children defined by age
and sex.

4. The drug most commonly causing ADRs,the incidence and type of
adverse drug reaction.

2. The relationship between the prescribed medicine and the
apparent indications.

Table 1: Shows the demographic characteristics of epileptic children

Age group in y
2-5
6-10
11-16

Male children n (%)
15(30%)
12(24%)
4(8%)

Female children n (%)
8(16%)
7(14%)
4(8%)

RESULTS

All children n (%)
23(46%)
19(38%)
8(16%)

observed in two children (4%). Febrile seizures were noted in 9
children (18%). Sodium valproate was the most frequently used
AED (74%) in most forms of seizures, both as monotherapy and
polytherapy. Carbamazepine (CBZ)(8%) and phenytoin sodium
(8%) were the next most used drugs in GTCS type. Absence seizures
were treated with sodium valproate only. Sodium valproate and
Carbamazepine was prescribed for myoclonic seizures.

Legend: 1
Out of 50 children, 31 were male (62%) and 19 were female (38%).
Maximum children were between the age group of 2–5 y (46%). As
per table 1, the incidence of epilepsy was more common among male
children (62%) compared to female children (38%).

Oxcarbazepine was the only AED used for both cases of Simple
partial seizures. The majority of the children with febrile
convulsions were treated with clobazam alone (55%). Clobazam in
combination with phenobarbitone and sodium valproate were
prescribed for 22% of febrile convulsions.

Legend: 2

Shows, the majority of the children (70%) suffered from Generalized
Tonic-Clonic seizures. Two children had myoclonic seizures (4%)
and two had absence seizures (4%). The partial simple type was

Table 2: Shows the type of epilepsy and the prescribed medicine

Type of epilepsy
Generalized Tonic-clonic

No. of cases n (%)
35(70%)

Generalized myoclonic

2 (4%)

Generalized Absence
Partial simple type
Febrile convulsions

2 (4%)
2(4%)
9 (18%)

Prescribed medicine-n (%)
Sodium valproate-26(74.3%)
Carbamazepine-2 (5.7%)
Sodium valproate+Phenytoin sodium-2(5.7%)
Sodium valproate+Carbamazepine-2(5.7%)
Sodium valproate+topiramate-1(2.8%)
Phenytoin sodium+Phenobarbitone-1(2.8%)
Sodium valproate+clobazam
+ Phenytoin sodium-1(2.8%)
Sodium valproate-1(50%)
Carbamazepine-1 (50%)
Sodium valproate-2 (100%)
Oxcarbamazepine-2 (100%)
Clobazam-5 (55.5%)
Sodium valproate-1 (11.1%)
Phenobarbitone-1 (11.1%)
Clobazam+Sodium valproate-1 (11.1%)
Clobazam+Phenobarbitone-1 (11.1%)

Table 3: Shows the utilization pattern of AEDs as monotherapy and polytherapy
Drug therapy
Monotherapy
Two drug therapy
Three drug therapy

No. of patients
41(50)
08(50)
01(50)

Percentage
82%
16%
2%

Legend: 3

Legend: 4

As per table 3, 41 children (82%) were treated with AEDs as
monotherapy and 8 children (16%) received two drug therapy while
one child (2%) had three drug therapy.

Sodium valproate was associated with adverse reactions in 4 children
(80%) as per table 4. One adverse reaction was observed in a case
treated with phenytoin sodium (20%). Change of AED was required in
two cases (40%) treated with sodium valproate.
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Table 4: Shows the observed adverse reactions
No. of
patients
2
1
1
1
1

ADR reported

Suspected drug

Hyperactivity
Behavioural disturbances
Weight gain
Sedation
Oral ulcers

Sodium Valprovate
Phenytoin
Sodium Valproate
Sodium Valprovate
Sodium Valprovate

DISCUSSION
The present study shows that major incidence of childhood seizures
occurs in male children (62%) which correlate with the results of
previous epidemiological studies conducted in India, Malaysia, and
Oman[17-19] except for a study in Pakistan by Aziz et al. [20] who
contradicts this picture. It has been scientifically proved that female
sex hormones (estrogen and progesterone) affect the threshold of
seizures to some extent which leads to the difference [21]. The
incidence of epilepsy has a bimodal distribution with a peak in the
first decade and a second peak in elderly which is also proven in this
study as there is a maximal incidence before 10 y (84% children<10
y). The distribution of seizures was found to be high in the 2-5 age
group of children (46%) in this study. DR. O P GHAI, an eminent
Paediatrician makes a note in his Textbook “the incidence of
epilepsy is high in preschool years” [22] and our study confirmed it.
The age distribution has a critical importance in DUS as it gives an
idea whether drug treatment varies according to different age
groups. Generalised tonic-clonic seizures were the commonest form
of seizures (70%) observed in children between 2-16 y in our study.
A majority of previous clinical studies like Shaireen Usman et al. [23]
have shown the dominance of this seizure type in children while a
study conducted in Coimbatore private hospital in south India [24]
contradicts by concluding that Partial seizures were commonly
observed (51%) in children below 16 y. Jincy George and Julia [25]
also conclude that 51% of their pediatric study group were of the
general type of epilepsy. Nelson’s textbook of pediatrics also says
about the dominance of GTCS in children [13]. In our study, other
types of generalized seizures were observed in 8% and Febrile
convulsions in 18%of children. Febrile seizures have been reported
to be one of the most common causes of seizure attacks in children.
Febrile convulsions are the commonest provoked seizures and 3-5%
of children experience them between 6 mo to 5 years [22]. In our
study, all 9 children with febrile seizures had incidence before 3 y of
age. Sodium valproate was found to be the most commonly
prescribed AED (72%) as against other conventional AED’s like
Tegretol (18%), Phenytoin Sodium (4%), phenobarbitone (4%) in
our study. The current NICE guidelines [15] advise either CBZ
(partial type) or Sodium valproate (partial or generalized) as the
first line of therapy for epilepsy. Hence, the broad usage of Sodium
valproate in this study has followed the guidelines. Sodium
Valproate was effective with less adverse effects in all forms of
seizures except simple partial type where oxcarbazepine was used.
Sodium valproate was used as monotherapy (70%) in the majority
of cases. The increase indose of Sodium valproate was required in 4
cases (16%) of tonic-clonic seizures. Loscher, 2002 has quoted in his
book “Basic Pharmacology of valproate” after a clinical experience
with sodium valproate for 35 y in the treatment of Epilepsy [26] that
Sodium valproate has a broad spectrum of anticonvulsant activity,
although it is primarily used as a first line treatment for Tonic-clonic,
absence and myoclonic seizures and used as a second line treatment
for partial seizures and infantile spasms. Valproate and
phenobarbitone have favorable pharmacokinetics in children,
whereas carbamazepine and phenytoin have unfavourable kinetics
as per Glauser TA et al. in 2013 [27] Antiepileptic drug utilization
and seizure outcome among pediatric patients in a Malaysian
hospital in 2010 [18] conclude that valproate was the most
commonly used drug (37%) followed by carbamazepine (28%). A
multicentric study conducted in Bagalkot, Karnataka 2015concludes
that conventional AEDs was more effective in terms of reduction of
seizures and are mostly used as monotherapy [28]. Phenytoin was
the most commonly used AED followed by valproate as per their
conclusion which contradicts the results of our study. In 2002,DUS

Casuality
relationship
Possible
Possible
Possible
Possible
Possible

Whether treatment with AED
continued/stopped
Stopped
Stopped
Continued
Continued
Continued

conducted in Oman, Hansens Y et al. [19] confirms the use of
valproate (49%) as the commonly prescribed drug followed by CBZ
(44%). Antiepileptic DUS in a Bangladesh medical college hospital in
2013concludes that the use of older AED’s like valproate, CBZ,
phenytoin, and phenobarbitone is a very cost-effective therapy in
primary healthcare settings [29]. Valproate was also the only drug
supplied free of cost during the study period in RMMCH pharmacy
and this also could have been a reason for its wide use in
prescriptions for seizures, as it mainly contributes in increasing the
compliance of patients. Prophylaxis for the recurrence of Febrile
seizures in children may be continuous or intermittent. Oral
diazepam, clobazam, and midazolam are effective prophylactics in
intermittent type and Sodium valproate, Phenobarbitone is effective
in continuous therapy [13] in our study, the above protocols were
accurately followed. Clobazam was prescribed in 5 children as
monotherapy (55.5%) while Sodium valproate and Phenobarbitone
were prescribed as monotherapy in 2 children (22.2%). Two drug
therapy in combination with clobazam were prescribed in 22.2% of
febrile convulsions. In this clinical study, topiramate and
oxcarbazepine were the only newer AED’s used which was, in
contrast, to study by Maity and Gangadaran’s[30] where
Lamotrigine was the commonly used newer AED. Controlling
seizures with minimal adverse effects and maintaining the patient’s
ability to perform daily activities are the critical measures of
treatment outcome. In our study, 43 [86%] children had complete
control of seizures during the study period. The increase in dosage
of the same AED was required in 5 children (10%). Change of AED
was required in 2 children (4%). Sodium valproate was the drug
responsible for ADR’s in 5 cases and phenobarbitone for a single
case. All the reactions were not serious warranting treatment and
the relationship were possible to the drugs in all cases. Two cases of
congenital hypothyroidism along with seizure disorder developed
hyperactivity during their treatment with sodium valproate and
were switched over to Carbamazepine, which proved fruitful No
serious drug-specific adverse reactions were noted during this
study. For example, Hepatotoxicity of Sodium valproate was
assessed during this study period by conducting Liver function tests
regularly in all children receiving this drug. Alterations in the values
of the liver function tests could not be appreciated.
CONCLUSION

Sodium valproate, one among the conventional AEDs still remains
the mainstay of treatment in pediatric seizures. Sodium valproate
can be used as the first-line drug in all forms of generalized seizures
and as a continuous prophylactic in febrile seizures. Side effects
were minimal and Compliance was good in most of the children.
Monotherapy was followed mostly in the treatment of pediatric
seizures. There was a rational prescription of AEDs in all children.
This drug utilization study in pediatric neurology department gives
an insight into current pharmacotherapy practices in childhood
seizures. Limitations are data from an OP department with a small
sample size. Hence, the findings cannot be generalized. Moreover,
children enrolled in this study could not be followed up for the
occurrence of long-term adverse reactions or occurrence of drugdrug interactions. Further such studies with large sample size in
pediatric seizures would guide clinicians toward rational drug
prescribing which an ultimate aim of drug utilization studies is.
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