ORIGINAL ARTICLE

Pattern of utilization of antiepileptic drugs in the first 12 months of epilepsy
treatment in children
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Abstract

Background: Drug utilization studies are important methods
of assessing how drugs are used in the society. Without the
knowledge of how drugs are being prescribed and used, it is
difficult to initiate discussion on rationale drug use and to
suggest measures to change prescribing habits for better
management of patients. This study therefore aimed to
evaluate the pattern of utilization of antiepileptic drugs
(AEDs) in the first 12 months of epilepsy treatment in children
in Jos, Nigeria.

Methods: A case record form was used to document all
relevant information of children with epilepsy that were
commenced on AED from January 2011 to December 2015.
Information collected in the first 12 months of commencement
of AED was used to evaluate the pattern of utilization of AEDs
among the study subjects. Information obtained was analyzed
with statistical package for social sciences software version 20.
Results: Three hundred and eighty one subjects with a median
age of 5.4 years were studied. The most frequently prescribed
drug at commencement of epilepsy treatment was

Carbamazepine (CBZ) (75.9%) followed by Sodium Valproate
(VPA) (17.1%) while the most frequent AED combination was
CBZ+VPA. Despite the fact that all the patients were
commenced on monotherapy, the rate of polytherapy at 12
months was 35.2%. Deviation from standard treatment
guidelines was observed in 127 (33.3%) of the subjects with the
most common deviation being the use of CBZ for generalized
tonic-clonic seizures.

Conclusion: Significant deviations were observed in the
utilization of AEDs in children with epilepsy. Using standard
guidelines in the treatment of childhood epilepsy will reduce
the rate of uncontrolled seizures and improve their long term
outcome.
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Introduction
Epilepsy is a chronic brain disorder characterized by
recurrent seizures that affects approximately 50 million
people worldwide, of which >80% reside in developing
countries.” Its overall annual incidence ranges from
50-70 cases per 100,000 in industrialized countries and
up to 190 per 100,000 in developing countries.’ In
Nigeria, it is the commonest neurologic disorder
affecting children and this has been attributed to the high
incidence of intracranial infection and adverse perinatal
events such as asphyxia and severe neonatal jaundice.’
The goal of treatment of epilepsy includes
minimizing the risk of recurrent seizures and
antiepileptic drug (AED) side effects, and maintaining
normal psychosocial and educational/vocational
adjustment.” AEDs are either used singly or in
combinations. The choice of AED to be used for
individual patients depends on a number of factors
including the seizure type or epileptic syndrome present,
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the efficacy of the drug, its side effects, patient's
characteristics including the presence of comorbidities
and their treatability by the same AED, availability, cost
and convenience of dosing.’ These factors may have
produced some variations in the use of AEDs. Different
epilepsy types may be particularly responsive to specific
AEDs but some AEDs have multiple mechanism of
action with a broad spectrum of activity across a range of
seizure types.

If a decision is made to initiate AED therapy, it is
better to start with monotherapy, as more than 60% of all
patients can be treated with one drug and considered well
controlled, even if they may not become necessarily
seizure free.”” But, if monotherapy is not found
satisfactory, it is possible to combine AEDs having
different mechanisms of action.®’

Without the knowledge of how drugs are being
prescribed and used, it is difficult to initiate discussion on
rationale drug use and to suggest measures to change
prescribing habits for better management of patients.*’
Drug utilization studies are important exploratory
methods of assessing how drugs are used in the society.
They create a sound socio-medical and health economic
basis for health care decision making. Drug utilization
studies play a pivotal role in directing towards rational
drug prescribing, thus minimizing the possibilities of
adverse effects and helping improvement of patient
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compliance and resultant quality of life."

There is no standard guideline for treatment of
childhood epilepsy in Nigeria. The World Health
Organization (WHO) guidelines recommend the use of
Phenobarbitone as first-line AED for treatment of
childhood epilepsy in non-specialized health settings
because of its low acquisition cost." Previous studies
from other parts of the country reported that
Carbamazepine (CBZ) was the most commonly used
AED followed by Sodium Valproate (VPA) and
Phenobarbitone." There is no published data on AED
utilization among children in Jos, Nigeria. This study
was therefore aimed to evaluate the pattern of utilization
of AEDs among children with epilepsy at Jos University
Teaching Hospital, Jos, Plateau State, Nigeria

Patients and Methods

Study Site

This study was carried out in the pediatric neurology
clinic of Jos University Teaching Hospital, Jos, Nigeria.
The clinic runs every week at the pediatric out-patient
department (POPD) of the hospital. It attends to about
40 patients every clinic day. About 50% of children
attending the clinic have epilepsy.

Study Population
Subjects of the study were children less than 18 years of
age with newly diagnosed epilepsy that were
commenced on antiepileptic drug (AED) from January
2011 to December 2015 and had received AED for at
least 12 months.

Study Design
This was a retrospective study.

Data Collection

A case record form was used to document all relevant
information of each patient at 12 months after
commencement of AED. Information collected
included socio-demographic data, type of epilepsy, date
of commencement of AED, type of AED, dose of AED,
change of AED therapy, reason for changing AED,
number of AEDs, and duration of AED therapy.

Data Analysis

Data obtained was analyzed with statistical package for
social sciences (SPSS) software version 20. Results were
presented in descriptive statistics using frequency tables.

Ethical Consideration

Ethical approval for the study was obtained from the
Human Research and Ethics Committee of Jos
University Teaching Hospital.
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Results

Three hundred and eighty one subjects met the inclusion
criteria and were recruited for the study. Males were 225
(59.1%) while females were 156 (40.9%). The median age
of the patients at onset of seizure was 4.8 years
(interquartile range (IQR) 2.2-7.4 years)while the
median age at presentation was 5.4 years (IQR 2.9-8.6
years). Table 1 shows the characteristics of the patients.

Table 1. Characteristics of the patients

Characteristics n %
Sex
Males 225  59.1
Females 156 40.9
Age group
<1lyear 43 11.3
1-5years 167  43.8
6-10years 145 3841
11-17years 26 6.8
Type of Seizure
Generalized 277 727
Tonic-clonic 182  65.7
Myoclonic 9 3.2
Atonic 23 8.3
Absence 27 9.8
Epileptic spasms 5 1.8
Mixed 31 11.2
Focal 104 273
Aware 15 14.4
Awareness impaired 89 85.6
Etiology of seizure
Genetic 47 12.3
Structural 78 20.5
Metabolic 5 1.3
Infectious 81 21.3
Unknown 170 446
Antiepileptic Regimen at 12 months
Monotherapy 247  64.8
Polytherapy 134 352

All the patients were initially commenced on
monotherapy. Twelve months after commencement of
AED, two hundred and forty seven (64.8%) were on
monotherapy, 116 (30.5%) were on two AEDs while 18
(4.7%) were on three AEDs. The most frequently
prescribed drug at commencement was Carbamazepine
(75.9%), however at 12 months the frequency of its use as
monotherapy had reduced to 38.6%. Table 2 shows the
frequency of use of AEDs at commencement and at 12
months.
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Table 2. AED Regimen at commencement and at 12 months

Regimen At commencement At 12 months
N % n %
Carbamazepine 289 759 147 38.6
Sodium Valproate 65 171 81 21.3
Ethosuximide 25 6.6 19 49
Prednisolone 2 0.5 0 0
CBZ+VPA - - 108 284
CBZ+LEV - - 5 1.3
VPA+LEV - - 3 0.8
CBZ+VPA+PBT - - 13 34
CBZ+VPA+LEV - - 5 1.3

CBZ, carbamazepine; VPA, Sodium valproate; PBT, phenobarbitone; LEV,
levetiracetam

Table 3. Deviations in use of AEDs in relation to standard
guideline

Type of seizure ~ Recommended first-line  No of % of
AED deviations  deviation

Generalized tonic- Sodium Valproate 121 66.5

clonic

Myoclonic Sodium Valproate 1 111

Atonic Sodium Valproate 2 8.7

Absence Ethosuximide/Sodium 0 0
Valproate

Epileptic spasms ACTH/Prednisolone/ 3 60
Vigabatrin

Focal seizures Carbamazepine/ 0 0
Lamotrigine

AED, Antiepileptic drug; ACTH, Adrenocorticotrophic hormone

Table 3 shows the frequency of deviation in use of AEDs
in relation to standard guidelines. Deviations were
observed in 127 (33.3%) of the subjects, the most
frequent deviation was using CBZ for generalized tonic-
clonic (GTC) seizures.

Discussion

This study was carried out to evaluate the utilization of
AEDs among children with epilepsy at Jos University
Teaching Hospital. There is no national guideline for the
management of childhood epilepsy in Nigeria. The
World Health Organization (WHO) guidelines
recommend the use of Carbamazepine (CBZ), Sodium
Valproate (VPA), Phenytoin and Phenobarbitone for
treatment of childhood epilepsy in non-specialized
health settings."" This guideline also recommends the
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use of Phenobarbitone as first-line AED for treatment of
childhood epilepsy because of its low acquisition cost,
and CBZ for focal seizures if available." Phenobarbitone
can cause cognitive dysfunction in children,"*" as such
most paediatricians at specialized health settings such as
teaching hospitals do not use it for long term treatment of
seizures in children. Phenytoin has narrow therapeutic
index and dose-dependent pharmacokinetics, dosage
adjustments is usually guided by serum drug level
monitoring.'*”” Because of the unavailability of serum
drug level monitoring, it is not commonly used in
Nigeria. Considering that our hospital is a specialized
teaching hospital, we use standard guidelines based on
international best practices for management of
childhood epilepsy at the clinic. We also consider local
circumstances especially cost and availability of drugs.
The National Clinical Guideline Centre of United
Kingdom" and The subcommittee of the American
Academy of Neurology and the American Epilepsy
Society” both recommend the use of CBZ or
Lamotrigine (LTG) for treatment of focal seizures, and
VPA for generalized and unclassifiable seizures.

Based on standard guidelines, all our patients were
commenced on monotherapy. The most frequently
prescribed AED was CBZ followed by VPA. Considering
that most of the patients had generalized seizures, many
of the patients with generalized seizures were
commenced on CBZ instead of VPA. Despite the fact
that CBZ has broad spectrum activity on seizure control,
VPA is the most effective AED in generalized seizures."
* Though CBZ is recommended as an alternative AED
in GTC seizures, it can worsen other types of generalized
seizures like myoclonic, tonic/atonic, and absence
seizures. Also because of the mechanism of action, it is
contraindicated in seizures that are associated with
abnormalities in the voltage-gated sodium channels like
Dravet syndrome.”’ Using CBZ for generalized seizure
will reduce the number of children that will achieve the
all-important goal of seizure control. The rate of
utilization of CBZ is similar to 71% reported in Abuja,
Nigeria®, but lower than the 40.4% reported in Ibadan,
Nigeria.”” Sykes reported that Phenobarbitone was the
most commonly used AED in Benin, Nigeria,” the study
was however done 18 years ago.

Despite the fact that all the patients were
commenced on monotherapy, the rate of polytherapy at
12 months was 35.2%. The rate of polytherapy in our
study was higher than what was reported in UK” and
India.”* Many factors could have contributed to the
higher rate of polytherapy in this study. Firstly we used
CBZ for a large proportion of patients with generalized
seizure which may not have controlled the seizures
therefore necessitating adjunctive therapy. Secondly it
could be as a result of the quality of drugs in the country.
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There are fake drugs in the country and many people buy
drugs from sources that are not fully controlled by the
regulatory agency.”” The goal of AED therapy is to
achieve full seizure control with one drug at the lowest
possible dose. Monotherapy for epilepsy became
standard management in the 1970s as it was recognized
that polytherapy was more likely to be associated with
drug toxicity.” Studies have shown that AED used as
monotherapy is effective in 60-70% of children.””
Additional drugs in refractory patients have been shown
to be only marginally beneficial.*

The deviation rate of 33.3% in the utilization of
AEDs in this study was lower than the 53.3% reported in
India.* The most common deviation observed in this
study was the use of CBZ instead of VPA for GTC
seizures, this accounted for 124 (97.6%) of the 127
deviations. In contrast, the study in India reported that
the most common deviation was the use of VPA for focal
seizures. Because VPA is more effective than CBZ in
generalized and unclassifiable seizure,™" every effort
should be made to use it as first-line AED in children
with generalized seizures.

We also observed some deviations in the treatment
of epileptic spasms. The standard recommended AEDs
for epileptic spasms are Adrenocorticotrophic hormone
(ACTH) or Prednisolone for those without tuberous
sclerosis, and Vigabatrin for those with tuberous
sclerosis.” Vigabatrin can cause irreversible peripheral
visual field defects in children™* Age-appropriate visual
field testing is recommended at baseline and then
repeated at intervals in patients who continue therapy,
but it is difficult to perform in children less than 9 years.”
Vigabatrin was also not available at our center and could
notbe procured in the country.

Despite the fact that all the patients were
commenced on recommended dosage of each AED, we
observed other deviations in respect to drug therapy. Not
all the patients had their AED dosage increased every 2
weeks if seizures were not controlled. Some were on
same dosage of AEDs for some months even though they
were still having seizures. Some were given long
appointments before seizures were controlled because
they came from far distances. Another deviation
observed was that a second AED was added without
reaching the maximum dosage of the first AED. This
also contributed to the high rate of polytherapy observed
in the study.

This study has some limitations. Firstly it was a
retrospective study and it could have affected the quality
of data collected. Secondly the sample size was relatively
small; there is need to conduct larger prospective studies.
However, it is hoped that the findings of this study will
help to improve the quality of care of children with
epilepsy at the pediatric neurology clinic of the hospital
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will lead to better long term outcomes. It will also assist
other clinicians managing children with epilepsy in
providing good quality care.

In conclusion, the commonest AED used for
treatment of epilepsy in children at Jos University
Teaching Hospital was CBZ followed by VPA. We
observed significant deviations in the use of AEDs in
relation to standard guidelines. The major deviation was
the use of CBZ instead of VPA for treatment of
generalized tonic-clonic seizures. Using standard
guidelines in the treatment of childhood epilepsy will
reduce the rate of uncontrolled seizures and improve
theirlong term outcome.
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