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Background: Anti-epileptic drugs (AEDs) are the primary therapeutic modes for
patients with epilepsy and have been demonstrated to control seizures, which decreases
morbidity and mortality associated with epilepsy. There is a paucity of data on treatment
outcomes among epileptic patients in resource-poor settings. The study aimed to
evaluate the AED utilization pattern and control of seizures among patients with epilepsy
on follow-up at St. Paul’s Hospital Millennium Medical College and Amanuel Specialized

Mental Hospital.

Methods: A hospital-based cross-sectional study involving direct patient interviews and
medical record reviews were conducted to collect the data. Adherence of AED was
measured using a Morisky Medication Adherence Scale-8 (MMAS-8), where patients
with MMAS-8 scores of 26 were considered to be adherent. Factors affecting seizure

control were determined using logistic regression analysis.

Results: From a total of 454 patients, 58.6% were men. The commonest type of seizure
was generalized tonic-clonic seizure observed in 93.3% of patients. Monotherapy was
prescribed in 83.7% of patients for the management of seizures, among which
phenobarbitone was utilized in 51.3% of patients as a single anticonvulsant drug.
Majority (61%) of patients with epilepsy had poor seizure control. About 65% of patients
were adherent to their treatment and 39 % of the patients were seizure-free for at least
one year. Only 177 (39.0%) patients had good control of seizures with no attack in the
previous six months. Duration of AED therapy <5 years non-adherence were found to

be independently associated with poor seizure control.

Conclusion: Based on our findings, the majority of patients with epilepsy were on
monotherapy and had poor seizure control. Phenobarbitone and phenytoin were the
frequently utilized AEDs. Duration of therapy less than 5 years and poor adherence were
independently associated with an uncontrolled seizure. The findings collectively indicate
that health care providers should focus on recently diagnosed patients and adherence

to AEDs to control seizures.

Keywords: Anti-epileptic drug use, Epilepsy, Medication Adherence, Seizure control,
Addis Ababa, Ethiopia
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Background

Epilepsy is the second most common chronic neurological disorder
characterized by recurrent seizures. Globally, 50 million people are
estimated to live with epilepsy, of whom 80-90% are from developing
countries, posing a huge social and economic burden to the poor.!
The annual incidence of epilepsy ranges from 50-70 cases per
100,000 people at risk in industrialized countries and up to 190 per
100,000 in developing countries.2 In Ethiopia, the annual incidence
of epilepsy was reported to be 64 per 100,000 inhabitants at risk in
community studies and was more frequent in males than females.?
The incidence has a bimodal distribution with a peak in the first
decade and a second peak in the elderly.4 5 Furthermore, the
incidence is higher among people over 70 years of age as compared
with those younger than 10 years.* Generalized tonic-clonic seizure
was the most common seizure type and occurred in 69-81%. On
clinical grounds, partial seizures occurred in 18-20%, and in one-
third  of

Unclassifiable seizures occurred in 11% of cases.b

these secondary generalizations were followed.

Several types of anti-epileptic drugs (AEDs) are used for the
symptomatic management of epilepsy. Treatment is aimed at
controlling seizures associated with minimal incidence of adverse
drug reactions.” The keys for choice of AEDs are age, the underlying
cause of the seizure, type of seizure, availability of a drug, affordable
price, concurrent medical conditions, pharmacokinetic properties of
individual AEDs and presence of precipitating factors.8 Based on the
recommendations of international guidelines, treatment should be
started with a single conventional AED. The dose should be slowly
built up until seizure control is achieved or side effects occur. If the
initial treatment is ineffective or poorly tolerated, then another AED
can be tried. The dose of the second drug is slowly increased until
an adequate or maximum tolerated dose is reached. The first drug
is then tapered off slowly. Combination therapy can be considered
when two attempts at monotherapy with AEDs have not resulted in
seizure freedom.® AED utilization pattern of several studies showed
that single drug use (monotherapy) was the predominant strategy.
The proportion of patients on monotherapy was 80.4% in Northwest
Ethiopia’®, 62.1% in India'", 53.7% in Brazil'2, 67% in Bangladish'3,
78% in Oman' and 74.4% in Colombia'®. The frequently utilized

AEDs were phenobarbitone and carbamazepine in 62.5% and
17.9%, respectively in Northwest Ethiopia.!® However, phenytoin,
sodium valproate and carbamazepine were more frequently used in
studies from Bangladesh, Brazil, India, and Oman.&1-13 About 90%
of patients with epilepsy in developing countries are not receiving
appropriate treatment due to the cultural attitude, lack of
prioritization, poor healthcare system, economic problems and
inadequate supply of AEDs.'¢-'8 In Ethiopia, more than 85% of
people living with epilepsy do not get epilepsy treatment. Ninety
percent of the untreated were unaware of the existence of epilepsy
treatment, while only 4% of them reported cost as a reason for not
receiving treatment.19-20

Epilepsy is associated with significant morbidity and premature
death. Control of seizures is the main outcome measure in epilepsy
treatment. Up to 70% of people with epilepsy could become seizure-
free with appropriate diagnosis and treatment.'# Treatment efficacy,
achieved by AEDs, is counter-balanced by drug-related adverse
effects, which were reported in 40-80% of individuals on AEDs. In
previous studies, this high proportion of adverse events was the
major reason for poor adherence and seizure control.2!. 23 Other
factors associated with poor seizure control were male gender,
monotherapy, presence of comorbidity and alcohol consumption.2?
To the best of our knowledge, there are few studies on the AED
utilization and control of seizures among adults in Ethiopia.
Moreover, most of them were retrospective studies that were
associated with low quality of data. There is also a huge discrepancy
in the magnitude of controlled seizure among patients receiving
AEDs with a range from 8% to 93.8%.10.23.24 This warrants the need
for additional studies that look into the current treatment
armamentarium of epilepsy in Ethiopia.

This study aimed to assess the AED utilization pattern and control of
seizures among patients with epilepsy at St. Paul's Hospital
Millennium Medical College (SPHMMC) and Amanuel Specialized
Mental Hospital (ASMH). The data can also help to develop
strategies to achieve a rational use of AEDs and better patient

outcomes.
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Methods

Stud setting and study design

This study was conducted at SPHMMC and ASMH in Addis Ababa,
Ethiopia. SPHMMC is a public hospital and medical teaching
college with an inpatient capacity of more than 392 beds and
serves an average of 200,000 emergency and outpatient clients
annually.?5 The hospital has a dedicated clinic for patients with
epilepsy and serves an average of 60 patients with epilepsy every
month. ASMH is the oldest mental health facility located in the
central part of Addis Ababa. It has a total of 300 beds and provides
outpatient service for an average of 115,000 patients each year.2
It was established to serve with mental illnesses and victims of
substance abuse. In addition, the hospital has a follow-up clinic for
patients with epilepsy.

A hospital-based cross-sectional study was conducted to evaluate
the AED utilization pattern and control of seizures among patients
with epilepsy at SPHMMC and ASMH from April 1 to July 30, 2018.

Source population

All patients with epilepsy who visited the adult neurology clinics of
SPHMMC and ASMH.

Study population

All patients with epilepsy visited the adult neurologic clinics of
SPHMMC and ASMH from April 1 to July 30, 2018.

Sample size determination

The sample size was determined based on the single population
formula for the infinite population with a 95% Cl, 5% margin of
error, and taking a 12.5% prevalence of epilepsy among patients
visiting ambulatory neurologic clinics from a similar setting.?” To
allow for subgroup analysis, we amplified the sample size by 50%
to reach a total of 502 patients with epilepsy. The total sample size

was divided equally and distributed to the two hospitals.

Inclusion and exclusion criteria

Inclusion criteria

1. Patients aged 18 years and above with a diagnosis of epilepsy
who visited the neurologic clinics of SPHMMC and ASMH.
2. Patients with epilepsy were taking AEDs for at least six months.

3. Patients with epilepsy who give written informed consent.

Exclusion criteria

Patients with unstable psychiatric illness and not accompanied by

their next of kin or a regular caregiver.

Sampling method

Participants were recruited consecutively until the intended sample
size was reached. All volunteered participants were interviewed by
trained nurses during their clinic visits.

Operational definitions

Drug utilization pattern: Comprises of evaluation of type, number,
dosage, rational use, adherence, the occurrence of adverse drug
reactions and treatment outcome of AEDs based on the World
Health Organization definition.2

Controlled seizure: considered when a patient on AED is free of

seizure attacks for at least 6 months on the day of the interview.
Data collection tools and procedures

Data was collected using a structured questionnaire that was
translated to a local language (Amharic) and pre-tested. The patient
interview was aimed at gathering information related to socio-
demographic, drug side effects, drug adherence and seizure control.
Their medical records were reviewed for the type of seizure and
prescribed AED.

Adherence to AEDs was measured using a Morisky Medication
Adherence Scale-8 (MMAS-8). The MMAS-8 is a generic self-
reported, medication-taking behavior scale, validated for
hypertension but used for a wide variety of medical conditions. It
consists of eight items focusing on past medication use patterns with
a scoring scheme of “Yes” = 0 and “No” = 1 for the first seven items
except item number five in which the values “Yes” and “No” were
reversed and for the last item a five-point Likert response was used

with options “never”, “once in a while”, “sometimes”, “usually”, and

“always.” In this Likert scale, values ranging from 0 to 1 were given
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at a specified interval of 0.25 with “0” given for “never” and “1” given
for “always”. The items were then summed to give a maximum score
of 8. Accordingly, adherence was considered with a score of 2 6 and
non-adherence was with a score of <6.29.30

Statistical Analysis

All data were entered into EPI INFO version 6 then exported to and
analyzed using Statistical Software for Social Sciences (SPSS)
version 23. Descriptive statistics such as frequency, percentage,
mean and standard deviation (SD) were employed to summarize the
data. Univariate analysis was performed to relate each variable to
seizure control status. Multivariable logistic analysis was used to
assess the predictability of the independent variables and seizure
control status and to estimate the odds ratios (OR) and 95%
confidence intervals (Cl). Finally, a p-value <0.05 in a multivariable

model was considered significant.

Results

Baseline characteristics
Out of 502 study participants enrolled, 454 were a candidate for

analysis. Of these, 266 (58.6%) participants were men. The mean
age of the study population was 30.8 (standard deviation + 12.9;
range: 15-77) years, and over one-third (39.9%) lie in the age range
of 15-24 years. The educational level of participants showed that
434% and 27.1% had primary and secondary education,
respectively. More than half (56.4%) of participants were from Addis
Ababa and 76.7% were employed. The sizable proportion (52.6%)
of them had a very low monthly income <500 Ethiopian Birr. Two
hundred fifty-eight (56.8%) participants had epilepsy for more than 5
years. With regards to the duration of AED therapy, 24.4% and
49.2% of the participants were on treatment for 2 to 5 years and
more than 5 years, respectively. The mean duration of epilepsy and
AED therapy was 8.8 and 7.4 years, respectively. Generalized tonic-
clonic seizure (GTCS) was the predominant type of epilepsy
reported in 451 (99.3%) participants. The commonest comorbidities
reported were Human Immuno-deficiency Virus (HIV), hypertension,
and psychiatric disorders in 1.8%, 1.6%, and 1.3% of participants,
respectively [Table 1].

Table 1: Baseline characteristics of participants at SPHMMC and ASMH, Addis
Ababa, Ethiopia, 2018 (n=454)

Variable Category Number %
Age (years) 15-24 181 39.9
25-34 148 326
35-44 63 13.9

45-54 27 5.9

55-64 19 42

265 16 35
Sex Male 266 58.6
Female 188 414
Marital status Single 286 63.0
Ever married 168 37.0

Educational Unable to read and write 33 7.3
status Read and write 60 132
Grade 1-8 137 30.2
Grade 9-12 123 271
Higher education 101 222
Occupation Unemployed 106 23.3
Employed 348 76.7
Monthly income | <500 239 52.6
(ETB) 2500 215 474
Type of Seizure | Generalized tonic-clonic Focal 451 99.3
Other 2 04

1 0.2

Comorbidity Hypertension 7 1.6
Diabetes mellitus 1 0.2

HIV 8 1.8

Psychiatric disorder 6 1.3

Other None 2 04
430 94.7
Duration of the <5 159 35.0
seizure (years) 5-10 174 38.3
210 121 26.7
Duration of AED = <5 199 438
therapy (years) = 5-10 163 359
210 92 20.3
Adherence to Good 293 64.5
AED Poor 161 355

Abbreviation: AED, anti-epileptic drug; ASMH, Amanuel Specialized Mental Hospital;
ETB, Ethiopian birr; SPHMMC, St. Paul’s Hospital Millennium Medical College; SD,

standard deviation

The pattern of AED utilization

Three hundred-eighty (83.7%) of participants were on monotherapy
while 71 (15.6%) were on combination therapy with two AEDs.
Among drugs utilized as monotherapy, phenobarbitone was used by
233 (51.3%) and phenytoin was used by 88 (19.4%) participants.
The most frequently prescribed combination therapy was
phenobarbitone plus phenytoin in 26 (5.7%) participants followed by
phenobarbitone plus carbamazepine in 17 (3.7%) participants.
Among the newer AEDs, only lamotrigine was used by 1 (0.2%)
patient. Among those on combination therapy, two drugs were
utilized more frequently than three drugs (15.6% Vs 0.7%) [Table 2].
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Table 2: Treatment pattern of antiepileptic drugs among study participants at
SPHMMC and ASMH, Addis Ababa, Ethiopia 2018 (n=454)

Treatment Number %
Number of AED used
Monotherapy 380 83.7
Two drugs 71 15.6
Three drugs or more 3 0.7
Monotherapy
PHT 88 194
PHB 233 51.3
CcBz 39 8.6
VPA 19 4.2
LTG 1 0.2
Combination Therapy
PHB+PHT 26 5.7
PHB+CBZ 17 37
PHB+VPA 10 22
PHT+CBZ 5 1.1
PHT+VPA 2 0.4
CBZ+VPA 1 24
PHB+PHT+CBZ 2 0.4
PHB+CBZ+VPA 1 0.2

Abbreviation: AED; anti-epileptic drug; PHB, phenobarbitone; PHT, phenytoin; CBZ,
carbamazepine; VPA, sodium valproate; LTG, lamotrigine; ASMH, Amanuel
Specialized Mental Hospital; SPHMMC, St. Paul’s Hospital Millennium Medical
College

The most frequently used AEDs in monotherapy or combination
therapy were phenobarbitone, phenytoin, and carbamazepine in 289
(63.6%), 123 (27.1%), and 43 (9.5%) patients, respectively. [Figure

1].
Lamotrigine
Sodium Valproate

Carbamazepine

Phenobarbital

‘

Phenytoin

o

50 100 150 200 250 300

u Monotheraphy — ® Combination Therapy

Figure 1: Frequency of antiepileptic drug use in monotherapy or combination
therapy, therapy at SPHMMC and ASMH, Addis Ababa, Ethiopia, 2018.

Adverse drug reactions with AED monotherapy

From a total of 380 patients on monotherapy, adverse drug reaction
(ADR) was observed among 328 (86.3%) of them. Phenobarbitone
was the most common drug to cause ADR observed in 186 (48.9%),
especially in the form of gastrointestinal symptoms and central

nervous system (CNS) manifestations. Phenytoin was the second

most common drug to cause ADR reported in 87 (22.9%) of patients.

The detail of the category and type of reaction is given in Table 3.
Seizure control status and associated factors

Overall, 177 (39.0%) patients had good control of seizures with no
attack in the previous six months. The duration of AED for less than
5 years was significantly associated with poor seizure control as
compared to those on AED for 5 years or more (Adjusted Odds Ratio
[AOR], 2.45; 95% Confidence Interval [CI], 1.51-3.99; p < 0.001).
Poor adherence to AEDs was also independently associated with
poor seizure control as compared to good adherence (AOR, 1.75;
95 Cl, 1.14-2.70; p=0.01). However, age, sex, marital status,
duration of seizure, comorbidity and number of AED utilized were

not associated with seizure control [Table 4].

Discussion
The present study attempted to evaluate the AED utilization pattern

and control of seizures among patients with epilepsy at SPHMMC
and ASRH. The study revealed that 83.7% of patients with epilepsy
were on a single AED, among which phenobarbitone and phenytoin
were prescribed in 51.3% and 19.4% of them respectively. Similarly,
phenobarbitone and phenytoin were the most frequently used AEDs
in combination therapy. Good seizure control with no attack in the
previous six months was achieved in only 39% of patients. Duration
of therapy less than five years and poor adherence to AEDs were
independently associated with poor seizure control. This study
revealed that 83.7% (95% confidence interval, 80.4-87.2) of patients
with epilepsy were on a single AED. This finding is consistent with
the recommendations of international guidelines.3!-33 Similarly,
monotherapy was the preferred treatment modality in other
studies. 3. 31,34-36

Monotherapy was utilized by 62-96% of patients in the United
Kingdom, Saudi Arabia, Taiwan and India. Phenobarbitone was
used as the first-line AED in the current study. This does not comply
with the recommendation by the Ethiopian national treatment
guideline, where phenobarbitone was listed as a second-line drug.3”
The frequently utilized first-line AEDs in several studies 8 1114
include: phenytoin in India and Brazil,'. 12 carbamazepine in

Bangladish® and Sodium valproate in Oman and Colombia.8 14
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Table 3: Adverse drug reactions reported with AED monotherapy at SPHMMC and ASMH, Addis Ababa, 2018 (n=380)

Type of Reaction AED
PHT PHB CBz VPA LTG
N (%) N (%) N (%) N (%) N (%)
Mouth Gum hypertrophy 4(1.1) - - - -
GIT Nausea, vomiting, epigastric pain 12 (3.2) 50 (13.6) 6 (1.6) 6 (1.6) -
CNS Headache, irritability, drowsiness, ataxia, confusion, 56 (14.7) 110(28.9) | 25(6.6) 12(32) @ 1(0.3)
forgetfulness
Skin Rash, urticaria, photosensitivity 3(0.8) - - - -
Musculoskeletal Weakness 12 (3.2) 26 (6.8) 3(0.8) 2(0.5) -
Total 87 (22.9) 186 (48.9)  34(89)  20(5.3) 1(0.3)

Abbreviation: AED; anti-epileptic drug; N, number; PHB, phenobarbitone; PHT, phenytoin; CBZ, carbamazepine; VPA, sodium valproate; LTG, lamotrigine; GIT,

mmmdintindn abiinad diommke AMO aminbind mmimemiim vimboians AOKM L Ammnnn IO ialimaad Macdad L lamnihnde OPHINANAA O4 P lUa I hamnibnd MMM mmin s vinn MM dimnd A allamn

The failure to follow the national treatment guideline in our study  follow-up period. This figure was comparable with reports from

Table 4: Factors associated with poor seizure control at SPHMMC and ASMH in a multivariable logistic regression model, Addis Ababa, Ethiopia, 2018

No. of cases with
. poor seizure control/ o o Cha
Variable No. of total cases (%) COR (95% Cl) P value AOR (95% Cl) P value
2771454 (61.0)

Age, years <40 225/365 (61.1) 1.1(0.7-1.8) 0.63 1.0 (0.56-1.78) 0.99
=40 52/89 (58.4) 1

Sex Men 157/266 (59.0) 0.8(0.5-1.2) 0.33 0.9 (0.58-1.32) 0.53
Women 120/188 (63.8) 1

Marital Status Married 93/168 (55.4) 1.5(0.9-2.1) 0.07 0.8 (0.50-1.26) 0.32
Unmarried 184/286 (64.3) 1

Address Outside AA 115/198 (58.1) 1.2 (0.8-1.8) 0.29 0.8 (0.51-1.16) 0.22
AA 162/256 (63.3) 1

Educational Status Unable to read or write 24133 (72.7) 1.8(0.8-3.9) 0.20 1.87 (0.79-4.44) 0.15
Able to read and write 36/60 (60.0) 1

Occupation Employed 205/348 (58.9) 0.7 (0.4-1.0) 0.11 0.7 (042-1.13) 0.14
Unemployed 72/106 (67.9) 1

Duration of Seizure, years <10 196/302 (64.9) 1.6 (1.1-24) 0.02 1.0 (0.62-1.68) 0.94
210 81/152 (53.3) 1

Duration of AED, years <5 145/201 (72.1) 24 (16-3.5) <0.001 2.5(1.51-3.99) <0.001
=5 132/253 (52.2) 1

Optimal AED dose No 240/396 (60.6) 0.9 (0.5-1.5) 0.70 1.0 (0.52-1.78) 091
Yes 37/58 (63.8) 1

Adherence to AED Poor 113/161 (70.2) 1.9 (1.2-2.8) 0.003 1.8 (1.14-2.70) 0.01
Good 164/293 (56.0) 1

AED side-effect Present 171/270 (63.3) 1.3(0.9-1.9) 0.24 1.2 (0.82-1.85) 0.31
Absent 106/184 (57.6) 1

Comorbid illness Present 16/24 (66.7) 1.3(0.5-3.1) 0.70 1.2 (0.45-2.88) 0.75
Absent 261/430 (60.7) 1

Number of AED used Monotherapy 228/380 (60.0) 0.8 (0.5-1.3) 0.40 0.6 (0.37-1.12) 0.12
Combination therapy 49/74 (66.2) 1

AA, Addis Ababa; AED, anti-epileptic drug; 1, reference variable; COR, crude odds ratio; AOR, adjusted odds ratio; NA, not applicable; @ Adjusted for age, sex,
marital status, address, educational status, duration of seizure, and duration of anti-epileptic drug use

might be due to the cost and unavailability of first-line AEDs like
sodium valproate and carbamazepine in the country. Furthermore,
the selection of drugs was different in different studies, which could
be due to the variations in local guidelines. This lack of uniformity
and non-compliance with the recommendations of international
guidelines need further study to find out the reason for the disparity.
Regarding seizure control, our study showed that only 39% of

patients were found to be free of seizure for the last six months

previous reports from Ethiopia.®. 37-3¢ However, in studies by
Gurshaw M et al.,*' Rawat C et al.42and Alsfouk BA et al,* seizure
was controlled in 57%, 60%, and 78,6% of patients respectively.
The discrepancy might be due to the differences in the type of AED
prescribed to control seizures. The selection of drugs was variable
in different studies due to variations in resource availability and local
guidelines. Several factors may contribute to uncontrolled seizures

at epilepsy clinics. Of these; poor adherence, misdiagnosis,
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misclassification of the seizure, a suboptimal dose of AED, and the
presence of untreated comorbid illness.*4 45 Our study also showed
a significant association between non-adherence and poor seizure
control.
The study has some limitations. First, it was a cross-sectional study
with no prospective follow-up period. As a result, it may be subjected
to recall bias. Second, it was a hospital-based study and may not
fully represent the situation in the community. Third, it involved only
two tertiary-care centers, which might not represent the overall
epilepsy clinics in the country. Therefore, a large-scale nationwide
study is highly recommended.

In conclusion, the findings of our study revealed that AED
monotherapy is still the most frequently utilized therapeutic strategy
among adults with epilepsy. Phenobarbitone was the most
commonly prescribed AED. The majority of patients had poor
seizure control and the duration of treatment was less than five years
and poor adherence to AEDs was independently associated with
poor seizure control.
Therefore, particular attention should be given to recently diagnosed
patients and on adherence to improve the control of seizures. More
AEDs should also be available at an affordable price as per the
recommendations of the national treatment guideline.

Furthermore, a prospective multi-center study is warranted to
establish the cause-effect relationship between the predictor

variables and seizure control.
Acknowledgments

We would like to thank St. Paul's Hospital Millennium Medical
College for funding the study. We are also grateful to all healthcare
workers who were instrumental during the data collection and the

study participants.

Authors’ contributions
TB conceived and developed the study proposal. Both authors were
equally involved in the interpretation, analysis, and write-up of the

final manuscript.

Competing interests

None.

Funding
The work was funded by St. Paul's Hospital Millennium Medical
College. The funder had no role in the design, data collection,

analysis, interpretation, and writing of the manuscript.
References

1. World Health Organization. Atlas: Epilepsy Care in the World.
Geneva: WHO; 2005, International League against Epilepsy.
The treatment gap in epilepsy: the current situation and ways
forward. Epilepsia 2001; 42(1): 136-49.

2. Wahab A. Difficulties in treatment and management of epilepsy
and challenges in new drug development. Pharmaceuticals
(Basel) 2010; 3(7):2090-2110.

3. Tekle-Haimanot R, Forsgren L, Ekstendt J. Incidence of
epilepsy in rural central Ethiopia. Epilepsia 1997; 38(5):541-
546.

4. Lesser RP, Kaplan PW. Long-term monitoring with digital
technology for epilepsy. Journal of Child Neurology 1994; 9
(Suppl. 1): S64-S70.

5. Sander JW, Hart YM, Johnson AL, Shorvon SD. National
General Practice Study of Epilepsy: newly diagnosed epileptic
seizures in a general population. Lancet 1990; 336:1267-1271.

6. Worku D. Epilepsy in Ethiopia. Journal of the Neurological
Sciences 2013; 333: e1-e64.

7. Garnett WR. Antiepileptic drug treatment: outcomes and
adherence. PJ 2000; 20(8): 1915-1995.

8. Hanssens Y, Deleu D, Al Balushi K, Al Hashar A, Al-Zakwani I.
Drug utilization pattern of antiepileptic drugs: a
pharmacoepidemiologic study in Oman. J Clin Pharm Ther
2002; 27(5):357-64.

9. Epilepsy Implementation Task Force. Provincial Guidelines for
the Management of Epilepsy in Adults and Children. Critical
Care Services Ontario 2015; Version 1.0.

10. Birru EM, Shafi M, Geta M. Drug therapy of epileptic seizures
among adult epileptic outpatients of University of Gondar
Referral and Teaching Hospital, Gondar, North West Ethiopia.
Neuropsychiatr Dis Treat 2016; 12: 3213-3219.

11. George J, Jose J, Kulkarni DA, Pol RR, Shalavadi MH and
Mangannavar CW. Evaluation of Drug Utilization and Analysis
of Anti-Epileptic Drugs at Tertiary Care Teaching Hospital.
Indian J pharm PPract 2016; 9(3): 189-194.

12. Assis T, Bacellar A, Cortes L, Santana S, Costa G, Nascimento
O. Trends in prescribing patterns of antiepileptic drugs among
older adults in patients in a Brazilian tertiary center. Arq
Neuropsiquiatr 2021; 79 (1):22-29.

https://mjh.sphmmc.edu.et/

Scholarly Journal of SPHMMC

MJH, January 2022, Volume | (Issue 1)


https://mjh.sphmmc.edu.et/

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24.

25.

26.

27.

Habib M, Khan SU, Hoque, MA, Mondal MB, Hasan AH,
Chowdhury RN, Haque B, Rahman KM et al. Antiepileptic drug
utilization in Bangladesh: experience from Dhaka Medical
College Hospital. BMCR 2013; 6: 473.

World Health Organization. Epilepsy: a public health
imperative: summary, World Health Organization, 2019,
Switzerland, Geneva.

Daniel H. Lowenstein: Seizures and epilepsy: In Kasper DL,
Braunwald E, Fauci AS, Hauser SL, Longo DL, Jameson JL,
editors. Principles of Internal Medicine. 16th ed., Vol. 2. New
York: The McGraw-Hill Companies; 2005. 2356 p.

Scott RA, Lhatoo SD, Sander JW. The treatment of epilepsy in
developing countries; Where do we go from here? Bull World
Health Organ 2001; 79:344-51.

Heaney DC, Beran RG, Halpern MT. Economics in epilepsy
treatment choices: Our certain fate? Epilepsia 2002; 43:32-8.
Garcia-Morales I, Sancho Rieger J, Gil-Nagel A, Herranz
Fernandez JL. Antiepileptic drugs: From scientific evidence to
clinical practice. Neurologist 2007; 13: S20-8.

Berhanu S, Alemu S, Asmera J, and Prevett M. Primary care
treatment of epilepsy in rural Ethiopia. Ethiop J Health Dev
2002; 16(3):235-40.

Rout K and Kar M. A review on antiepileptic agents, current
research and future prospectus on conventional and traditional
drugs. IUPSRR 2010; 3(2): 19-23.

. Tefera G, Woldehaimanot TE, and Angamo M. Poor treatment

outcomes and associated factors among epileptic patients at
Ambo Hospital, Ethiopia. Gaziantep Med J 2015; 21: 9-16.
Gidey K, Chelkeba L, Gemechu TD, and Daba FB. Treatment
response and predictors in patients with newly diagnosed
epilepsy in Ethiopia: a retrospective cohort study. Scientific
Reports 2019;9(1):52574.

Beyene A, Ayalew AF, Mulat G, Kassa AS, and Birhan T. The
treatment outcomes of epilepsy and its root causes in children
attending at the University of Gondar teaching hospital: a
retrospective  cohort study, 2018. PloS one 2020;
15(3):20230187.

Gebre AK and Haylay A. Sociodemographic, clinical variables,
and quality of life in patients with epilepsy in Mekelle City,
Northern Ethiopia. Behav Neurol 2018; 6:2018.

Annual Report of Liaison Office. St. Paul’s Hospital Millennium
Medical College, 2019, Addis Ababa, Ethiopia.

Bifftu BB, Dachew BA. Perceived Stigma and Associated
Factors among People with Schizophrenia at Amanuel Mental
Specialized Hospital, Addis Ababa, Ethiopia: A Cross-
Sectional Institution Based Study. Psychiatry J 2014;
2014:694565.

Awan S, Shafgat S, Kamal AK, Sonawalla A, Siddiqui S,
Siddiquiet F al. Pattern of neurological diseases in adult

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

outpatient neurology clinics in tertiary care hospital. BUC Res
Notes 2017; 10 (1):545.

World Health Organization (WHO). Introduction to Drug
Utilization Research/WHO International Working Group for
Drug Statistics Methodology. WHO Collaborating Center for
Drug Statistics Methodology. WHO 2003, Oslo, Norway.

Nasir BB, Yifru YM, Engidawork E, Gebrewold MA, Woldu MA,
Berha AB. Antiepileptic drug treatment outcomes and seizure-
related injuries among adult patients with epilepsy in a tertiary
care hospital in Ethiopia. Patient Relat Outcome Meas 2020;
11:119-127.

Morisky D. Predictive Validity of a Medication Adherence
Measure in an Out-patient Setting. JCH 2008; 10 (5): 348-354.
Brodie MJ and Kwan P. Staged approach to epilepsy
management. Neurology 2002; 58(8): S2-8.

Brodie MJ. Medical therapy of epilepsy: when to initiate
treatment and when to combine? J Neurol 2005; 2(2):125-30.
Glauser T, Ben-Menachem E, Bourgeois B, Cnaan A,
Chadwick D, Guerreiro C, et al. ILAE treatment guidelines:
evidence-based analysis of antiepileptic drug efficacy and
effectiveness as initial monotherapy for epileptic seizures and
syndromes. Epilepsia 2006; 47(7): 1094-120.

Gabr WM and Shams ME. Adherence to medication among
outpatient adolescents with epilepsy. SPJ 2015; 23 (1): 33-40.
Hsieh LP, Huang CY. Antiepileptic drug utilization in Taiwan:
Analysis of prescription using National Health Insurance
database. ER 2009; 84 (1): 21-27.

Gurshaw M, Agalu A, and Chanie T. Anti-epileptic drug
utilization and treatment outcome among epileptic patients on
follow-up in a resource-poor setting. JYP 2014; 6(3): 47-52.
Food, Medicine and Healthcare Administration and Control
Authority (FMHACA). Standard Treatment Guidelines for
General Hospitals. FMHACA 2014, Addis Ababa, Ethiopia.
Ameha Z, Yitagesu M, Desalegn F, Mohammed Y, Gosaye M
and Ahmed A. Epilepsy Treatment Outcome and its Predictors
among Ambulatory Patients with Epilepsy at Mizan-Tepi
University Teaching Hospital, Southwest Ethiopia. Neurol Res
2020; 8109858.

Niriayo, Y.L., Mamo, A., Kassa, T.D. et al. Treatment outcome
and associated factors among patients with epilepsy. Sci Rep
2018; 8, 17354.

Beyene MG and Engidawork E. Adherence and treatment
outcome among epileptic patients of follow-up at Amanuel
Specialized Mental Hospital, Ethiopia. Ethiop. Pharm J 2017,
33:1.

Gurshaw M, Agalu A and Chanie T. Anti-epileptic drug
utilization and treatment outcome among epileptic patients on
follow-up in a resource-poor setting. JYP 2014; 6:3.

https://mjh.sphmmc.edu.et/

Scholarly Journal of SPHMMC

MJH, January 2022, Volume | (Issue 1)


https://mjh.sphmmc.edu.et/

42. Rawat C, Guin D, Talwar P, Grover S, Baghel R, Kushwaha S,
et al. Clinical predictors of treatment outcome in North Indian
patients on antiepileptic drug therapy: A prospective
observational study. Neurol India 2018; 66:1052-9.

43. Alsfouk BA, Hakeem H, Chen Z, Walters M, Brodie MJ and
Kwan P. Characteristics and treatment outcomes of newly
diagnosed epilepsy in older people: A 30-year longitudinal
cohort study. Epilepsia 2020; 61: 2720-2728.

44, Asadi-Pooya AA, Emami M, Ashjazadeh N, Nikseresht A,
Shariat A, Petramfar P, et al. Reasons for uncontrolled seizures
in adults; the impact of pseudo-intractability. Seizure 2013; 22:
271-274.

45. Smith D., Defalla B.A. and Chadwick D.W. The misdiagnosis of
epilepsy and the management of refractory epilepsy in a
specialist clinic. Q J Med 1999; 92: 15-23

https://mjh.sphmmc.edu.et/ Scholarly Journal of SPHMMC MJH, January 2022, Volume | (Issue 1)



https://mjh.sphmmc.edu.et/
https://www.neurologyindia.com/searchresult.asp?search=&author=Chitra+Rawat&journal=Y&but_search=Search&entries=10&pg=1&s=0
https://www.neurologyindia.com/searchresult.asp?search=&author=Debleena+Guin&journal=Y&but_search=Search&entries=10&pg=1&s=0
https://www.neurologyindia.com/searchresult.asp?search=&author=Puneet+Talwar&journal=Y&but_search=Search&entries=10&pg=1&s=0
https://www.neurologyindia.com/searchresult.asp?search=&author=Sandeep+Grover&journal=Y&but_search=Search&entries=10&pg=1&s=0
https://www.neurologyindia.com/searchresult.asp?search=&author=Ruchi+Baghel&journal=Y&but_search=Search&entries=10&pg=1&s=0
https://www.neurologyindia.com/searchresult.asp?search=&author=Suman+Kushwaha&journal=Y&but_search=Search&entries=10&pg=1&s=0
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Alsfouk%2C+Bshra+Ali+A
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Hakeem%2C+Haris
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Chen%2C+Zhibin
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Walters%2C+Matthew
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Brodie%2C+Martin+J
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Kwan%2C+Patrick

