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ABSTRACT

Objective: Antiepileptic drug therapy is the mainstay of treatment for the majority of patients with
epilepsy. Drug utilisation research is an important aspect of pharmacoepidemiology. It highlights
the gaps in the present prescribing practice and helps in improving patient care. This study was
aimed at determining the recent prescription pattern of antiepileptic drugs in an ambulatory care
setting in Nigeria.

Methods: A cross sectional antiepileptic drug use study was conducted using case notes of
epileptic patients managed at the medical outpatient clinic of the University of Uyo teaching
hospital, a tertiary referral centre in southern Nigeria between January to December 2017.

Results: Sodium valproate was the most frequently prescribed antiepileptic drug accounting for
46.32% of the prescriptions, followed by carbamazepine and levetiracetam which accounted for
28.42% and 9.47% of the antiepileptic drugs used respectively. Antiepileptic drug combinations
were used in 14.46% of the cases studied. Adverse drug reactions were documented in only 3.61%
of the cases, while clinically significant drug-drug interaction was noted in 26.51% of the cases.
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Conclusion:

use of antiepileptic drugs is poor.

Sodium valproate and carbamazepine were the most frequently prescribed
antiepileptic drugs in the University of Uyo teaching hospital. Antiepileptic drugs were prescribed
mostly as monotherapy. The extent of documentation of adverse drug reactions associated with the
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1. INTRODUCTION

In the treatment of epilepsy, Antiepileptic drug
therapy is the mainstay of management for the
majority of patients.  Non-pharmacological
measures are usually reserved for drug-resistant

epilepsy [1].

Several antiepileptic drugs exist, these include
the older agents generally regarded as old or
established antiepileptic drugs (e.g.
Carbamazepine, Phenytoin, Phenobarbitone,
Valproic acid etc.) and the newer antiepileptic
drugs (e.g. Vigabatrin, Lamotrigine, Felbamate,
Gabapentin, Topiramate etc.).The selection of an
antiepileptic drug should be based on its efficacy
against specific seizure types and the adverse
effect profile [2]. Antiepileptic drugs differ in many
important aspects including their efficacy against
different seizure types, their side-effect profiles,
their potential for pharmacokinetic interactions,
and their ease of use [3].

A prescription-based survey is considered to be
one of the most effective methods to assess and
evaluate drug utilisation [4]. Patient case notes
and computer registers are widely used as
instruments for collecting information on drug
utilisation. It is important to consider the
recommendations of international bodies on
epilepsy, which help to improve prescribing
practice and ultimately, clinical standards. A
continuous assessment or review is therefore
required through systematic audit, which
provides feedback from the physician and helps
to promote rational use of drugs. Studies on the
process of drug utilisation focus on factors
related to prescribing, dispensing, administration,
and taking of medication, as well as its
associated events [5,6].

Changes over time in terms of recommended
guidelines often result in modification of the
prescription patterns of antiepileptic drugs.
Therefore, drug utilisation studies, which
evaluate, and analyse the medical, social, and
economic outcomes of drug therapy are
important as it observes the prescribing attitude
of physicians with the aim of ensuring rational

drug use. This kind of medical audit highlights
the gaps in the present prescribing practice and
helps in improving the outcome of patient care
[6]. This study was aimed at determining the
recent prescription pattern of antiepileptic drugs
in an ambulatory care setting in Nigeria.

2. METHODS

A cross sectional antiepileptic drug use study
was conducted using case notes of epileptic
patients managed at the medical outpatient clinic
of the University of Uyo teaching hospital, a
tertiary referral centre in southern Nigeria
between January to December 2017.

Case notes of patients managed for epilepsy
during the period of the study were retrieved and
data extracted using data collection instruments.
Data collected from the patients’ case notes
included their age, gender, duration of iliness, co-
existing diseases, antiepileptic drugs prescribed,
the doses and dosing interval of antiepileptic
drugs prescribed, documented adverse drug
reactions to antiepileptic drugs, the outcome of
treatment and documented frequency of
therapeutic drug monitoring for antiepileptic
drugs requiring drug level monitoring.

Secondary data extracted from the patients’ case
notes were the appropriateness of the
antiepileptic drug doses and dosing interval,
drug-drug interactions with antiepileptic drugs,
and contraindications to the use of antiepileptic
drugs.

The appropriateness of the antiepileptic drug
doses, dosing interval and potentially harmful
drug interactions were assessed using the British
National Formulary - September, 2017 edition

[7].

The criterion used in this study to select
potentially harmful drug-drug interactions were
as follows;

i. Interactions that could potentially cause
harmful effects to the patient.

ii. Interactions that could potentially decrease
the efficacy of the antiepileptic drugs used.



ii. Interactions that could potentially increase
the risk of adverse effects of the drugs
used.

Data collected was analysed using Statistical
Program for the Social Sciences (SPSS) version
17.0 computer package with descriptive
statistics.

3. RESULTS

The clinico-demographic characteristics of the
patients and the pattern of utilisation of
antiepileptic drugs are presented in Tables 1 and
2 respectively.

As shown in Table 2, there were clinically
significant drug-drug interactions in 22 (26.1%) of
the cases studied. The drug-drug interactions
identified amongst the antiepileptic drugs used
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were; Carbamazepine + haloperidol 4 (18.18%),
Carbamazepine + Diuretics 3 (13.64%),
Carbamazepine + Efavirenz 2 (9.09%),
Carbamazepine + Isoniazid 1 (4.55%),
Carbamazepine + Valproate 1 (4.55%),
Valproate + Aspirin [1 (4.55%), Phenytoin +

Naproxen 1 (4.55%), Phenytoin + Valproate 1
(4.55%), Carbamazepine + herbal drug 1
(4.55%), Valproate + Amitryptilline 1 (4.55%),
Valproate + Clonazepam 1 (4.55%), Valproate +
diazepam 1 (4.55%), Carbamazepine + diuretics
+ fluconazole + antipsychotics 1 (4.55%),
Levetiracetam + risperidone + herbal drug 1
(4.55%), Valproate + Herbal drug 1 (4.55%),
and Levetiracetam + herbal drug 1 (4.55%).

The doses of antiepileptic drugs prescribed were
appropriate in all the cases studied. No
contraindication to the use of any antiepileptic
drug was noted in all the cases studied.

Table 1. Socio-demographic/clinical characteristics of patients

Parameter Frequency Proportion
Gender

Male 50 60.24
Female 33 39.76
Age group

16-24 26 31.33
25-34 25 30.12
35-44 11 13.25
45-54 10 12.05
>=55 11 13.25
Seizure type

Generalised tonic clonic 69 83.13
Simple partial 6 7.23
Complex partial 5 7.23
Diverse seizures 2 2.41
Absence seizures 1 1.20
Duration of Epilepsy (Years)

<1-5 42 50.60
5-10 13 15.66
11-15 16 19.28
16-20 9 10.84
>20 3 3.61
Co-morbidities

None 60 72.29
Hypertension 13 15.66
HIV 1 1.21
Peptic ulcer disease 2 2.41
Tuberculosis 1 1.21
Hypertension & Diabetes mellitus 2 2.41
Hypertension & Leukaemia 1 1.21
Hypertension & Asthma 1 1.21
Hypertension & Benign Prostatic Hyperplasia 1 1.21
Hepatitis & Tuberculosis 1 1.21
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Table 2. Antiepileptic drug use pattern

Antiepileptic drug prescribed

Drugs Frequency Proportion (%)
Sodium Valproate 44 46.32
Levetiracetam 9 9.47
Carbamazepine 27 28.42
Phenytoin 6 6.32
Gabapentin 4 4.21
Pregabalin 2 2.1
Clonazepam 1 1.05
Nitrazepam 2 2.11
Antiepileptic drug combinations prescribed
Monotherapy 71 85.54
Combination therapy 12 14.46
Treatment outcome
No reduction in seizure frequency 31 37.35
Reduction/Control of seizures 52 62.65
Documented adverse drug reactions
Yes 3 3.61
None 80 96.39
Drug-Drug interactions
Present 22 26.51
None 61 73.49
Therapeutic drug monitoring
Yes 0 0
No 83 100
4. DISCUSSION medical detailing from representatives of

We found sodium valproate to be the most
commonly prescribed antiepileptic drug. About
forty seven percent of the epileptic patients were
prescribed sodium valproate (either as a
monotherapy or in combination with other
antiepileptic drugs) followed by Carbamazepine
with about twenty eight percent of the
prescriptions. This finding is at variance with the
report of a similar study in Ethiopia by Gursha,
Agalu and Chanie, where phenobarbitone was
the most commonly used antiepileptic drug
followed by phenytoin with valproate being
prescribed in less than three percent of the cases
[8]. However, an Indian study reported valproate
as the most commonly used antiepileptic drug,
followed by phenytoin and carbamazepine, while
a similar report from Jos — Nigeria showed that
the most frequently prescribed antiepileptic drugs
were carbamazepine and valproate or a
combination of the two [9,10]. Variations in the
usage of antiepileptic drugs among hospitals and
healthcare settings may be as a result of a
difference in the clinical presentation of the
patients in the different hospitals. Furthermore, a
difference in the clinical judgement, training, skill
and experience of the attending physicians in the
different hospitals as well as the influence of

pharmaceutical companies may also account for
these variations.Treatment with anti-epileptic
drugs should be selected based on several
important considerations including age, co-
morbidity, gender, type of seizure or epilepsy,
potential adverse effects and potential drug
interactions [11]. Epilepsy treatment is generally
long-term, hence drug tolerability should be
considered as being significantly important for
the successful treatment of the condition as it
affects compliance to therapy. Valproate is
generally well tolerated when given at
recommended doses. It is a broad spectrum
antiepileptic drug and is used to treat either
generalised or focal seizures [12]. This may be a
justification for the high utilisation of valproate as
observed in our study.

In about eighty five percent of the cases studied,
antiepileptic  drugs were prescribed as
monotherapy. An antiepileptic drug utilisation
study in India showed that only nineteen percent
of the cases were prescribed antiepileptic drugs
as monotherapy, with fifty five percent of the
cases placed on dual therapy while twenty six
percent of the cases were managed with triple
therapy [10]. In Jos - Nigeria, antiepileptic drugs
were used as monotherapy in fifty four percent of



the cases and as polytherapy in forty six percent
of the cases [13]. Polytherapy in epilepsy
management has been reported to offer no
advantage over monotherapy. Rather it is
considered to increase the potential for drug-drug
interactions, to result in a failure to evaluate the
individual drugs, to increase the risk of chronic
toxicity (including neurocognitive problems), to
affect compliance and is also associated with a
higher cost of medication and the necessity for
therapeutic drug monitoring [14]. On the other
hand, the use of monotherapy is associated with
better compliance, less side effects and the
absence of drug-drug interactions among
antiepileptic drugs [8].

In this study, generalised tonic clonic seizure was
the most common type of seizure accounting for
about eighty three percent of the cases studied.
Our finding is in agreement to that obtained from
a study in Ethiopia where eighty percent of the
cases studied had generalised tonic clonic
seizures [8]. However, our result is different from
that obtained from a study on the utilisation
pattern of antiepileptic drugs at a multispecialty
tertiary care teaching hospital in India in which
generalised tonic clonic seizures accounted for
fifty five percent of the cases [14]. In another
study in India, tonic clonic seizure was found in
about fifty percent of the study population [10].
Proper classification of seizures and epilepsy
type or epileptic syndromes is essential for
selecting the most appropriate antiepileptic
medication. Lack of proper classification of
seizure type affects treatment outcome and
selection of drugs.

Antiepileptic drug associated adverse effect was
documented in less than four percent of the
cases studied with central nervous system side
effects being the only adverse effect
documented. Although this finding is similar to
that reported earlier in India [15], it may not be
reflective of the true occurrence of adverse
reactions in these patients as poor
institutionalised adverse drug reaction reporting
system limits proper documentation of adverse
reactions in health care settings. A similar study
in Ethiopia showed that adverse reactions to
antiepileptic drugs was documented in about
thirty three percent of the patient medical records
reviewed [8]. The prevalence of adverse
reactions to antiepileptic drugs in a previous
study in Jos — Nigeria was reported to be about
twenty eight percent [9]. Antiepileptic drugs can
cause various adverse effects and this is an
important factor to consider when selecting
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therapy. Adverse effects of antiepileptic drugs
are common and are a major cause of
therapeutic failure. Although most of these
effects are mild, some adverse effects of
antiepileptic drugs may be life-threatening. Many
adverse effects of antiepileptic drugs are
predictable and usually dose-related [3]. These
include rash, blood dycrasias, hyponatraemia
(associated  with  carbamazepine), acute
psychotic response and cognitive defects
(usually associated with long term use). In
patients commencing antiepileptic drug therapy
the most common side effects reported are
sedation and dizziness. This however, usually
resolves with time [3]. Although most antiepileptic
drugs can cause common central nervous
system side effects, some antiepileptic drugs are
more tolerable compared to others [11].

Seizure was either controlled or substantially
reduced in about sixty-three percent of the cases
studied. Thus, indicating a good response to
antiepileptic drug therapy. Regarding epilepsy
treatment outcome in terms of seizure freedom,
Gursha, Agalu and Chanie in their study showed
that almost fifty-seven percent of patients were
found to be seizure free for a consecutive 3 year
follow-up period. Their study also showed that
conventional antiepileptic drugs were still safe
and effective for seizure control among a
substantial segment of epileptic patients in the
resource-poor setting reviewed [8]. Another study
carried out in Cleveland — USA reported that
sixty-four percent of the cases were completely
seizure free in 12 months [16]. Antiepileptic
drugs may be withdrawn after at least two years
of seizure freedom. Tapering of dose should be
done to avoid relapse, increase in frequency and
severity of seizures. Seizure relapse is seen in
about twenty to forty percent of patients. The age
on onset of epilepsy appears to be a significant
predictor [11]. In about thirty-seven percent of the
cases we studied, there was no significant
reduction in seizure frequency. This may be
cases of drug resistant epilepsy, a term that has
been used to define failure to achieve and
sustain seizure freedom in an epileptic patient
after the use of two tolerated and appropriate
antiepileptic drugs, whether as monotherapies or
in combination [17]. Most cases of newly-
diagnosed epilepsy respond well to antiepileptic
drugs. Poor response to antiepileptic drugs may
be due to an inaccurate diagnosis of epilepsy, a
wrong choice of drug for the epilepsy syndrome,
failure to take the prescribed medication, an
underlying  cerebral neoplasm, metabolic
condition or immune process, concurrent drug or



alcohol misuse [3]. The poor response to
antiepileptic drugs as identified in thirty-seven
percent of the cases in this study may be due to
the patients’ poor adherence to antiepileptic
therapy. Medication non-adherence usually
results in poor clinical outcomes, increase in
morbidity and mortality, and an increase in
healthcare expenditure. Reports indicate that
about 50%—60% of patients are non-adherent to
the medicine prescribed by their physician,
particularly patients with chronic diseases [18].
Non-adherence to antiepileptic medications has
been reported to be high. Studies have shown a
high prevalence of seizure (21-45%) in patients
who did not adhere to their antiepileptic
medications [13]. More than half of epileptic
patients have poor seizure control due to non-
adherence to medications [19]. More than 30% of
people with epilepsy do not attain full seizure
control even with the best available treatment
regimen. Failure to have a controlled seizure in
such significant proportion of epileptic patients is
attributed to poor adherence to medications [20].
The patients’ beliefs about cause of epilepsy and
preference to the treatment modality are
important factors influencing epilepsy treatment.
Patients’ own attitudes towards the treatment are
also equally important in ensuring success of
treatment and adherence [21]. Failure to adhere
through forgetfulness, misunderstanding, or
uncertainty about clinician’s recommendations,
or intentionally due to their own expectations of
treatment, side-effects, and lifestyle choice are
found to be the reasons for non-adherence [22].

Clinically  significant  potential ~ drug-drug
interactions were found in about 27% of the
cases. The potential interactions noted were
carbamazepine-haloperidol interaction,
carbamazepine-diuretic interaction, valproate-
amitryptilline, amongst others. Carbamazepine
accelerates the metabolism of haloperidol
causing a reduced plasma concentration of

haloperidol.  Carbamazepine, when used
alongside diuretics, increases the risk of
hyponatremia [7].

Generally, the anticonvulsant effects of

antiepileptic  drugs are antagonised by
antidepressants including the selective serotonin
re-uptake inhibitors and the tricyclic
antidepressants. The use of carbamazepine and
valproate as combination therapy results in a
reduction in the plasma concentration of
valproate, while increasing the plasma
concentration of the active metabolites of
carbamazepine. There is an increased risk of
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side effects when valproate is used
concomitantly with clonazepam. Furthermore, the
effect of valproate is enhanced by aspirin, while
the plasma concentrations of diazepam and
lorazepam are increased by valproate [7].

The potential for clinically significant drug-drug
interaction should be of paramount consideration
during the selection of the type and doses of
antiepileptic drugs, particularly when they are
used in combination (combination therapy) or
when they are used with other non-antiepileptic
medications in patients with co-morbidities.

Therapeutic drug monitoring was not carried out
in any of the cases studied. The measurement
and interpretation of serum concentrations of
antiepileptic drugs can be of profound benefit in
the treatment of uncontrollable seizures.
Therapeutic drug monitoring enables more
decisive and effective optimisation of therapy and
disease management [23]. The lack of
therapeutic drug monitoring as revealed in this
study may be due to the pervasive problem of
non-availability of the required facilities to carry
out such investigations, a problem that appears
to be common in resource poor settings.

The doses and dosing of antiepileptic drugs
prescribed as documented in the patient case
notes were appropriate in all the cases studied.
No contraindication to the use of any antiepileptic
drug was noted. This is commendable but
expected as the study was carried out in a
tertiary health facility with specialised services.

5. CONCLUSION

Sodium valproate and carbamazepine were the
most frequently prescribed antiepileptic drugs in
the University of Uyo teaching hospital.
Antiepileptic drugs were prescribed mostly as
monotherapy. The extent of documentation of
adverse drug reactions associated with the use
of antiepileptic drugs in this hospital is poor.
There was no reduction in seizure frequency in a
significant proportion of patients placed on
antiepileptic drugs. There were clinically
important potential drug-drug interactions in a
significant proportion of the antiepileptic drug
prescriptions studied.

CONSENT

As per international standard or university
standard written patient consent has been
collected and preserved by the authors.



ETHICAL APPROVAL

As per
standard written ethical

standard or
approval

international university

has been

collected and preserved by the authors.

COMPETING INTERESTS

Authors have declared that

no competing

interests exist.

REFERENCES

1.

Nwani PO, Asomugha LA, Arinze EO,
Ewereji KO, Nwosu MC, Oguniyi A.
Patterns of antiepileptic drugs use and
seizure control among people with epilepsy
in a surburban community in southeast
Nigeria. African Journal of Neurology.
2012; 31(2):36-42.

NICE Clinical guideline 137. The
Epilepsies: The diagnosis and
management of the epilepsia in adults and
children in primary and secondary care;
2015. guidance.nice.org.uk/cg137.
Assessed in September 12, 2015

Scaottish Intercollegiate Guidelines Network
(SIGN). Diagnosis and management of
epilepsy in adults. Edinburgh: SIGN; 2015.
(SIGN publication no. 143). [May 2015].
Seniors. Annals of Pharmacotherapy.
2004;38(2):303-312.

Khurshid F, Aqil M, Alam MS, Kapur P,
Pillai KK. Antihypertensive medication
prescribing patterns in a university
teaching hospital in  South  Delhi.
International Journal of Pharmaceutical
Sciences and Research. 2012;3(07).
Krishnagoudar BS, Sandeep A, Ramanath
KV. Assessment of prescription pattern of
antihypertensive in a tertiary care hospital
of rural population. Asian Journal of
Pharmaceutical and Clinical Research.
2011;1(3):5-12.

Sachdeva PD, Pate BG. Drug utilization
studies — scope and future perspectives.
International Journal of Pharmaceutical
and Biological Research. 2010;1(1):11-17.
British National Formulary. BNF.org. British
Medical Association - Royal
Pharmaceutical Society of Great Britain;
2017.

Gurshaw M, Agalu A, Chanie T. Anti-
epileptic drug utilization and treatment
outcome among epileptic patients on
follow-up in a resource poor setting.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Israel et al.; JPRI, 24(6): 1-8, 2018; Article no.JPRI.44547

Journal of Young Pharmacists. 2014;6(3):
2014.

Ejeliogu, Uhunmwangho-Courage. Pattern
of adverse drug reaction to antiepileptic
drugs at a tertiary hospital in North-Central
Nigeria: A prospective observational study.
JAMPS. 2017;14(3):1-9:2017.

Pal A, Prusty SK, Sahu PS, Swain T. Drug
utilization pattern of antiepileptic drugs: A
pharmacoepidemiologic and
pharmacovigilance study in a tertiary
teaching hospital in India. Asian Journal of
Pharmaceutical and Clinical Research.
2011;4(1):2011.

Redd DS. Clinical pharmacology of current
antiepileptic drugs. Int J Pharm Sci
Nanotech. 2014;7(1):2014.

Zawab A, Carmody J. Safe use of sodium
valproate. Australian Prescriber. 2014;
37(4):124-127.

Liu J, Liu Z, Ding H, Yang X. Adherence to
treatment and influencing factors in a
sample of Chinese epilepsy patients.
Epileptic Disord. 2013;15(3):13-6.

Arul  Kumaran KS, Palanisamy S,
Rajasekaran A. A study on drug use
evaluation of anti-epileptics at a
multispecialty  tertiary care teaching
hospital. Int J Pharm Tech Res. 20009;
1:1541-7.

Shobhana M, Sumana S, Ramesh L,
Satish KM. Utilization pattern  of
antiepileptic drugs and their adverse
effects in a teaching hospital. Asian
Journal of Pharmaceutical and Clinical
Research. 2010;3(1):55-9.
Cleveland  Clinic;  Epilepsy
Outcomes Report; 2011.
Available:http://www.my.clevelandclinic.org
/neurological_institute/epilepsy/treatments
services/ treatment-outcomes.aspx
[Accessed on June 21, 2018]

Kwan P, Brodie MJ. Early identification of
refractory epilepsy. N Engl J Med. 2000;
342(5):314-9.

Lam WY and Fresco P. Medication
adherence measures: An  overview.
BioMed Research International. Hindawi
Publishing Corporation. 2015;2015:Article
ID 217047:12.

Davis A, Pack A. Initial management of
epilepsy. N Engl J Med. 2008;
359(23):2499-500.

Sweileh WM, lhbesheh MS, Jarar IS, Taha
ASA, Sawalha AF, Zyoud SH, Jamous RM,

Centre.



21.

Morisky DE. Self-reported medication
adherence and treatment satisfaction in
patients with epilepsy. Epilepsy Behav.
Elsevier Inc. 2011;21(3):301-5.

Desai P, Padma M V, Jain S, Maheshwari
MC. Knowledge, attitudes and practice of
epilepsy: Experience at a comprehensive
rural health services project. Seizure.
1998;7(2):133-8.

22.

23.

Israel et al.; JPRI, 24(6): 1-8, 2018; Article no.JPRI.44547

Eatock J, Baker GA. Managing patient
adherence and quality of life in epilepsy.
Neuropsychiatric Disease and Treatment.
2007;3(1):117-31.

Jacob S, Nair AB. An updated overview of
therapeutic drug monitoring of recent
antiepileptic drugs. Drugs RD. 2016;16:
303 — 316.

© 2018 Israel et al.; This is an Open Access atrticle distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://www.sciencedomain.org/review-history/28119




