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ABSTRACT
Background: Epilepsy is a disease characterized by an enduring predisposition to generate epileptic seizures.
Pharmacological therapy is the cornerstone of treatment of epilepsy. In more than 50% patients seizure not controlled
with first-line anti-epileptic drugs so added with adjuvant drugs. Therefore adjuvant anti-epileptic drugs play an
important role in preventing seizure remission in known epilepsy patients. Observational study was to evaluate the
utilisation pattern of adjuvant anti-epileptic drugs and to assess their clinical correlation and observe the adverse
effects of the adjuvant anti-epileptics.
Methods: Eligible 100 patients who attended the neurology outpatient department where enrolled in the study.
Demographic data, type of epilepsy, presence or absence of seizure episode (4 months), adjuvant anti-epileptic
prescribed along with the first-line drugs and adverse effects were noted. Clinical correlation and rationale for the
usage of adjuvant anti-epileptics were assessed. Descriptive statistics used for statistical analysis.
Results: The most common types of seizures were generalised tonic clonic seizures (41%) and complex partial
seizures (37%). Most commonly used 1st line drug was phenytoin tablet. Most common adjuvant anti-epileptics used
were clonazepam (30), clobazam (24) tablets. Most common adverse effect noted was dizziness (31%).
Conclusions: Tablet clonazepam is effective adjunct for tonic clonic seizures. Clobazam table is recommended as
add-on drug for focal and generalised seizures. Adjuvant anti-epileptic drugs decrease seizure remission with fewer
tolerable adverse effects.
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INTRODUCTION
Epilepsy is one of the most common serious neurological
conditions characterised by recurrent seizures. Abnormal
excessive hyper synchronous electrical activity of brain
marks a seizure episode. International league against
epilepsy (ILAE) defines epilepsy as disease with at least
two unprovoked seizures >24 hours apart or one
unprovoked seizure with recurrence risk or an epilepsy
syndrome.1

There are about 50 million people affected by epilepsy
worldwide. Among them 10 million belong to India
(about 1/5th).2 The disease burden of epilepsy in India
accounts for 1% of total burden of world. Seizures can be
classified as generalized, partial and unknown onset
which includes tonic-clonic, atonic and epileptic spasms.3
The manifestations of seizure depend on the area of brain
from where it arises. Clonic jerky movements occur with
motor cortex involvement. Generalized seizure is
subdivided into tonic-clonic, absence or myoclonic.
Partial seizures can be associated with loss of
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consciousness or preserved consciousness. It can evolve
to tonic-clonic seizure (sustained contraction, followed
by alternate phases of contraction and relaxation of
muscles).
Pharmacological therapy is the cornerstone of treatment
of Epilepsy. The ideal anti-epileptic drug (AED) would
suppress all seizures without causing any unwanted
effects. Patient is started with single first - line AED as
monotherapy, if seizure not controlled adjuvant Anti epileptic drugs are added.3 Drugs with different
mechanisms are usually combined. The investigations
done routinely are electroencephalogram (EEG) and
magnetic resonance imaging (MRI). The commonly used
First-line drugs are sodium valproate for generalized
seizures and carbamazepine for partial seizures.4 The
conventionally used adjuvant drugs are clobazam,
levetiracetam, oxcarbazepine, topiramate, zonisamide,
lamotrigine, gabapentin, pregabalin, vigabatrin, tiagabine
and eslicarbazepine.5 In 30-53% patients, seizure control
could not be achieved with monotherapy alone.
Adjuvant anti-epileptic drugs play a very important role
in the control of seizures along with first line drugs.
Previous studies done on drug utilization pattern of all
anti-epileptic drugs.6 This study is done to evaluate the
utilization pattern and adverse effects of adjuvant antiepileptics thereby to assess the clinical correlation of their
usage and highlights the importance of adjuvant antiepileptics.
METHODS
The study was started after getting Institutional Ethics
Committee approval. The study was designed in
accordance with the ethical standards laid down by ICMR
Ethical Guidelines for Biomedical Research on Human
Subjects. It is a single centre, prospective, observational
study of 4 months duration (March 2018 to June 2018).
Subjects were selected from patients attending neurology
outpatient department in Govt. Stanley medical college,
Chennai, Tamil Nadu.
Inclusion criteria
Patients who are known case of Epilepsy started on
combination anti-epileptic drugs; patients of age 18-70
years; patients of either sex; patients who are willing to
give informed consent were included in this study.

Study procedure
Among 112 patients screened totally, eligible 100
patients who attended the neurology outpatient
department were enrolled to the observational study on
the utilisation pattern of adjuvant anti-epileptic drugs.
The patients were given all information about the study in
regional language and obtained written informed consent.
The demographic data (age, sex), prescription details
(diagnosis, drug details- dose, frequency of first-line and
adjuvant AEDs), presence or absence of seizure (4
months) and adverse effects were noted from the patients.
Statistical analysis
All data collected were entered in Microsoft excel
worksheet (version – 2007). Data were analyzed using
Graph pad prism software, version 7.04. Case report
forms were used to enter demographic data, diagnosis
and details of drugs prescribed. Adverse effects were
noted as reported by patients.
RESULTS
112 patients who attended the neurology outpatient
department were screened for selection of participants to
the study. 12 were excluded since they didn’t meet the
inclusion criteria.100 patients were included in the study.
Among 100 patients, the types of seizures (Figure 1)
noted were generalised tonic clonic seizures (41%),
complex partial seizures (37%), secondary generalized
seizures (12%) and simple partial seizures (10%).

Generalized Tonic Clonic
Seizures

41%

37%

Complex Partial Seizures

Secondary Generalized Seizure

12%

Simple Partial Seizures

10%
0% 10% 20% 30% 40% 50%

Figure 1: Types of seizures.
Exclusion criteria
Patients less than 18 years and more than 70 years;
patients on monotherapy of anti-epileptic drug; patients
presenting with status epilepticus; epilepsy due to other
causes like infective, metabolic, genetic and structural
etiology; pregnant and lactating women were excluded in
this study.

Among 100 patients, 43% patients belong to age group
21-30 years, 30% belong to 31-40 years age group. 41-50
years-10%, 51-60 years: 12%, 61-70 years: 5% as
illustrated in Figure 2. Sex distribution illustrated in
Figure 3 reveals male predominance (61%) and 49% were
female.
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on one first line and one adjuvant drug, 26 patients were
on two first line drugs and one adjuvant drug, 9 patients
were on only two first line drugs alone and 5 patients
were on one first line and two adjuvant drugs. The
percentage of seizure free patients depicted in Table 2.

5%
12%
43%

10%

Table 2: Details of seizure free patients (n=100).

30%

21-30 years
51-60 years

31-40 years
61-70 years

41-50 years

Figure 2: Age distribution.

61%

Anti-epileptic
drugs
First line+
adjuvant
First line+2nd first
line+adjuvant
First line+1st
adjuvant+2nd
adjuvant
First line+2nd
first line

No of
Seizure
patients free

%

60

43

71

26

11

42

5

4

80

9

3

33

In 100 patients, 69 patients required two drug
combination and 31 patients required three drugs
combination to prevent seizure remission. Among 41
patients with generalised tonic clonic seizure, 11 patients
were prescribed phenytoin and clonazepam tablets, 7
patients were prescribed phenytoin and clobazam tablets.
In 37 patients with complex partial seizures, 6 patients
were prescribed carbamazepine and levetiracetam tablets.
Among 31 patients who received 3 drugs combination, 5
patients received phenytoin, sodium valproate and
clonazepam tablets.

49%
MALE
FEMALE

Dizziness

Figure 3: Sex distribution.
The following first-line anti-epileptic drugs were
prescribed phenytoin (45%), sodium valproate (30%),
carbamazepine (24%) and phenobarbitone (1%) tablets.
The adjuvant anti-epileptic drugs prescribed were
clonazepam, clobazam, levetiracetam, gabapentin,
lamotrigine, topiramate and pregabalin tablets as indicated
in Table 1.

Tremors

10%

Drowsiness

7%
1%
4%
4%

31%

Headache
Paraesthesia

5%

Ataxia

7%
13%

Table 1: Summary of adjuvant anti-epileptics (n=96) .
Adjuvant drug
Clonazepam tablet 0.5 mg
Clobazam tablet 5 mg
Levetiracetam tablet 250 mg
Gabapentin tablet 300 mg
Lamotrigine tablet 25 mg
Pregabalin tablet 75 mg
Topiramate tablet 50 mg

No of times
prescribed
40
32
10
6
5
2
1

%
41.67
33.33
10.42
6.25
5.21
2.08
1.04

The patients, who were started on adjuvant anti-epileptics,
were monitored for frequency of seizure episodes for 4
months period. Among the 100 patients, 60 patients were

Insomnia

7%
11%

Weight gain
Memory problems
others
Nil

Figure 4: Adverse effects.
Most common adverse effect noted was dizziness among
all patients (31%). Other adverse effects include Tremors13%, drowsiness-11%, insomnia-7%, headache-7%,
paraesthesia-5%, ataxia-4%, weight gain-4%, memory
problems-1% as shown in Figure 4. All adverse effects
were self-reported by patients. All were mild and did not
require any medical management.
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DISCUSSION
In this study, 100 eligible patients who attended
Neurology outpatient department those who were started
on adjuvant AEDs were observed for 4 months period for
seizure remission. The percentage of seizure free patients
noted to clinically correlate the effectiveness of adjuvant
AEDs. Adverse effects were also noted.
Among 100 patients, 43% of patients were in the age
group of 21-30 yrs. Recent Indian studies Mani et al and
Banerjee et al also have similar result with increased
prevalence of epilepsy in 2nd decade.7,8 Male patients out
number females which correlates with previous study
Radhakrishnan et al.9 The most common type of seizure
noted was generalised tonic clonic seizures. This is
similar to other Indian study Joseph et al.10
Nolan et al propose that phenytoin tablet is the most
commonly used first line drug .11 In our study also
phenytoin tablet was prescribed to 45% patients among
total 100 patients. The commonly used adjuvant AEDs
were clonazepam and clobazam tablets. Among 41
patients with generalised seizures 11 patients were
prescribed phenytoin and clonazepam tablets. 10 patients
of them were seizure free in 4 months period. Previous
study Riss et al also proposes clonazepam tablet is
effective adjunct for generalised seizures.12 7 patients
were prescribed phenytoin and clobazam tablets and all 7
patients were seizure free in the 4 months period. Pernea
et al recommends clobazam tablets as add-on drug for
both focal and generalised seizures.13
Among 37 patients with complex partial seizures, 6
patients were prescribed carbamazepine and levetiracetam
tablets. Previous study also concludes levetiracetam tablet
is a safe and effective adjuvant for partial seizures
tablets.14 In our study among 100 patients, 31 needed 3
AEDs for seizure control. Most commonly phenytoin,
sodium valproate and clonazepam tablets as prescribed to
5 patients. This is in accordance to Kwan et al which
suggests that most of the patients become seizure free
with two AEDs, only a few require third drug.15
Among the 100 patients, 60 patients were on first line and
single adjuvant drug, in them 43 patients were seizure free
(71%). In 26 patients on two first line and one adjuvant
drug, 11 were seizure free (42%). Among 5 patients on
one first line drug and 2 adjuvant drugs,4 patients (80%)
were seizure free. 3 among 9 patients (33%) taking two
first line drugs alone were seizure free. The seizure
freedom is better with adjuvant AEDs in patients not
responding to first line drugs and better tolerability18
similar to Slater et al.

tablets and 11 patients were on sodium valproate tablets
as first-line drugs. The adjuvant AEDs commonly used
with these first line drugs were clonazepam and clobazam.
13% patients presented with tremors, among them 8 were
on phenytoin tablets, 3 were on sodium valproate tablets
and 2 were on carbamazepine tablets as first-line drugs.
They have increased propensity to cause tremors which is
supported by previous studies.17 Clonazepam and
clobazam tablets were the adjuvant AEDs commonly used
with these first-line drugs. 11% patients presented with
drowsiness, among them 5 patients were on sodium
valproate tablets as first line drug. The adjuvant AEDs
which were used clobazam, levetiracetam, clonazepam
and lamotrigine tablets.
Though patients on adjuvant AEDs had adverse effects, it
was tolerable and not amounting to stoppage of
treatment.18 Long term administration of adjuvant AEDs
produces lesser adverse effects and drug interactions
according to Hanaya et al.19 The seizure freedom was also
better in patients taking adjuvant AEDs in comparison to
first line drugs alone.
CONCLUSION
Clonazepam and clobazam tablets were the commonly
prescribed adjuvant AEDs. The most common adverse
effect noted was dizziness. Adjuvant AEDs prevent
seizure remission with fewer tolerable adverse effects.
More significantly it can be proved by randomised
controlled trials, comparing the efficacy and tolerability
of newer adjuvant drugs with standard drugs as
monotherapy in different types of seizures.
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