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Objective: Anti-epileptic drugs (AEDs) are the primary therapeutic modalities for epilepsy
management. However, one-third of epileptic patients continue to experience seizure even
with appropriate AED use. Patients with epilepsy are at increased risk for seizure-related
injury and they have higher incidences of home, street and work accidents. There is a paucity
of data on AED use pattern and treatment outcomes among patients with epilepsy in
the tertiary hospitals of Ethiopia. Therefore, the aim of this study was to assess AED use
pattern, treatment outcome, and prevalence of seizure-related injury among patients with
epilepsy in Tikur Anbessa specialized Hospital (TASH), Ethiopia.

Patients and Methods: An institution-based cross-sectional study was carried out on 291
patients with epilepsy attending the neurology clinic of TASH. A semi-structured question-
naire and data abstraction format were used to collect data through patient interview and
medical chart review. Binary logistic regression was utilized to identify the associated factors
of treatment outcome.

Results: About 172 (59%) of the patients were taking a single AED, in which phenobarbital,
195 (67%), and phenytoin, 97 (33.3%), were the most frequently prescribed AEDs as mono-
therapy and combination therapy. Headache, depressed mood and epigastric pain were frequently
reported as adverse drug reactions. Seizure-related injury was reported among 78 (26.8%)
patients and head injury 15 (5.2%), desntal injury 15 (5.2%), soft tissue injury 14 (4.8%) and
burns 10 (3.4%) were the commonest. About two-thirds (191, 65.6%) of the study participants
had uncontrolled seizure. Medication adherence and multiple AEDs were significantly asso-
ciated with treatment outcome.

Conclusion: All the study participants were put on old generation AEDs with phenobarbital
being the most frequently used. About two-thirds of the patients had uncontrolled seizure and
seizure-related injury is still a serious concern among patients with epilepsy.

Keywords: epilepsy, treatment outcome, seizure-related injuries, Ethiopia

Introduction

Epilepsy is a neurologic disorder characterized by an enduring predisposition to
generate epileptic seizures.! It is a common neurological illness affecting more
than 50 million people worldwide and approximately 85% of people afflicted with
epilepsy live in developing countries including Ethiopia.”> The ultimate goal of
epilepsy management is freedom from seizure and no side effects while having an
optimal quality of life.> Even though the currently available antiepileptic drugs
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(AEDs) could successfully treat a great proportion of newly
diagnosed patients, inappropriate drug therapy in combina-
tion with non-adherence is leading to suboptimal seizure
control.* Furthermore, the treatment of epilepsy in devel-
oping countries remains far from satisfactory, mainly
because of the inaccessibility of medications and subopti-
mal/lack of information and/or education on epilepsy for
both patients and health-care providers.” Uncontrolled sei-
zures may be associated with adverse effects, psychiatric
co-morbidities and cognitive impairments resulting in
employment restriction, physical injuries and finally to
death.® Physical injuries are common among people with
epilepsy compared to the general population and the occur-
rences of physical injury has a negative impact on the
quality of life among patients with epilepsy and a higher
mortality rate compared to the general population.’

Treatment outcome is affected by several factors
including drug-related factors, disease-related factors and
patient-related factors. Drug-related factors include phar-
macokinetics of the drugs, drug-drug interactions and toxi-
city among others. Similarly, irrational prescribing with
respect to drug selection and inappropriate dose will result
in poor treatment outcome. Thus, previous studies
revealed that only 70% of children and 60% of adults
achieved a complete seizure control with AEDs.*'°

Though studies have been conducted in different parts
of the world, there is a paucity of established studies
regarding treatment outcomes among ambulatory patients
with epilepsy and seizure-related injury in Ethiopia.
Therefore, the aim of this study was to assess AEDs use
pattern, treatment outcomes, and seizure-related injuries
among ambulatory patients with epilepsy attending the
neurology clinic of Tikur Anbessa Specialized Hospital
(TASH) in Ethiopia.

Patients and Methods

Study Design

An institution-based cross-sectional study was conducted
among ambulatory patients with epilepsy at the neurology
clinic of TASH, which is the largest tertiary referral and

teaching hospital in Ethiopia. Data collection was done
from 5 June to 28 August 2017.

Sampling and Sample Size Calculations
The sample size was computed based on a single population

proportion formula with a proportion of 50% of seizure-

related injury and confidence level of 95%, with a z-value
of 1.96 (assuming the statistical significance at P=0.05).

Since the total number of patients with epilepsy who
had follow-up at TASH were around 1,100, a correction
formula was used, with an addition of 5% contingency,
and 299 patients were enrolled, but eight patients were
excluded due to incomplete data on their medical
charts and 291 were used in the study.

Corrected sample size = ]{\,’j’;

N= 1,100 (total patients with epilepsy at (TASH)

n= 384 (sample size by considering the prevalence to
be 50%)

A systematic random sampling method was used to

recruit the study participants on each day of the data collec-
tion process. The sampling fraction (k) varied on different
days of data collection as the total number of the study
population varied on different days of data collection. It
was calculated through dividing the number of the study
population available each day by the maximum possible
number of patients that could be interviewed on that day.
Then every kth (k= 2 or 3 depending on the number of
patients available on each day) patient was interviewed with
simultaneous medical chart review.

Inclusion Criteria

We included patients who had follow-up at adult neurology
clinics of TASH and were diagnosed as cases of seizure
disorder or epilepsy, who had been on AEDs therapy for at
least 1 year, patients who had complete medical records and
were willing to participate in the study.

Study Variables

The dependent variables were treatment outcome (seizure
free period) and seizure-related injuries which included
any physical injuries that happened due to the seizure.
Demographic variables (age, gender, marital status, educa-
tion, and residential area) and patient clinical characteris-
tics (type of seizure, duration of therapy, presence of
ADRs, presence of major drug-drug interactions, number
of medications, and presence of comorbid conditions)
were the independent variables.

Recruitment of Data Collectors and Data
Quality Assurance

Trained clinical pharmacists and nurses were involved in
the data collection process. One full day training was
given to the data collectors. Pre-test was done on 5% of
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the sample size to ensure appropriateness of the data
collection instruments and the tool was re-prepared with
some modifications after inputs were obtained from deep
review during the pre-test.

Data Collection Instrument and

Collection Process
The relevant information about each patient (demographic data
and patients’ clinical characteristics including seizure-related
injury) was collected using an interviewer administered ques-
tionnaire. The episodes of seizure-related injury was assessed
since the diagnosis of epilepsy. Laboratory results, current
medications, co-morbidities, relevant previous medical and
medication histories were collected using data abstraction for-
mat from medical chart review. Micromedex® (Micromedex
2.0.Truven Health Analytics Inc.) drug interaction checker was
used to identify significant drug-drug interactions. Adherence
was measured using the Morisky Medication Adherence
test (Morisky Green Levine test) that consists of four items
(MMA4). In the present study, medium and high adherence
were considered as adherent and low adherence was consid-
ered as non-adherent. Thus, patients having a score of two or
more out of four were considered as adherent for their medica-
tions. In the present study, definition of epilepsy syndrome and
seizure classification was used based on the International
League Against Epilepsy (ILAE/2014)."!

Treatment outcome was solely assessed by measuring
the length of the seizure-free period.

Data Analysis

The data was entered by using Epi Info version 7.2.1 and
analyzed using the Statistical Package for Social Science
(SPSS) version 21. Univariable binary logistic regression ana-
lysis was performed to relate each independent variable with
seizure control. Among the univariable analysis, those vari-
ables with p<0.25 were selected for multi-variable binary
logistic regression analysis. Multivariable binary logistic
regression analysis was used to assess the predictability of
the independent variables to treatment outcomes and seizure-
related injuries. P values < 0.05 were used to declare statistical
significance.

Ethics Approval

A letter of ethical clearance was obtained from Addis
Ababa University, College of Health Sciences, Institutional
Review Board (AAU, CHS, IRB, protocol number = 002/17/
SPharma).

Results

Socio Demographic Characteristics
Among 291 study participants, the mean age was 30.2
+11.4 years and half of them (146, 50.2%) were young
adults with a median age of 28 years (range 15-73
years). The majority (185, 63.6%) of the study partici-
pants were single and were from urban area 236
(81.1%). Among the study participants, 112 (38.5%)
were unemployed and 50 (17.2%) were students
(Table 1).

Clinical Characteristics

The commonest (193, 66.3%) seizure type was GTCS
(Generalized tonic-colonic seizure) followed by focal
with secondary generalization. The majority of the study
participants (244, 83.8%) had follow up for more than 2
years. A total of 68 (23.4%) of them had chronic comorbid
conditions (Table 2).

Table | Socio Demographic Characteristics of Patients with
Epilepsy Attending the Neurology Clinic of Tikur Anbessa
Specialized Hospital, 2017

Patient Related Outcome Measures 2020:1 |

Variables Number (n) | Percentage (%)
Sex Male 154 52.9
Female 137 47.1
Age Adolescent (<18) 39 13.4
Young adult 146 50.2
(18-30)
Adult (31-60) 99 34.0
Elderly (>60) 7 2.4
Marital status Single 185 63.6
Married 97 333
Divorced 5 1.7
Widowed 4 1.4
Residential area Urban 238 81.8
Rural 53 18.2
Educational No formal 16 5.5
status Primary 88 30.2
Secondary 105 36.1
Tertiary 82 282
Occupation Unemployed 112 385
Employed 69 23.7
Private/trader 49 16.8
Student 50 17.2
Daily laborer 2 0.7
Farmer 6 2.1
Others® 3 1.0
Note: *Pension
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Table 2 Clinical Characteristics of Patients with Epilepsy
Attending the Neurology Clinic of Tikur Anbessa Specialized
Hospital, 2017

Variables Number (n) | Percentage (%)
Types of Generalized seizure 197 67.7
seizure
GTCS 193 66.3
Myoclonic 3 1.0
Absence [ 0.3
Partial seizure 71 244
Simple partial 19 6.5
Complex partial 23 79
Partial with secondary | 29 10.0
generalization
Unclassified® 23 7.9
Follow-up < 2 years 49 16.8
years 2-5 years 53 18.2
6-10 years 69 237
>0 years 120 41.2
Co-morbid RVI 20 6.9
conditions CRVHD/CHF 8 2.7
Major depressive 10 34
disorder
Migraine headache 3 1.0
Mental retardation 5 1.7
Hypertension 12 4.1
Stroke 7 24
Others 14 4.8

Notes: *‘Unclassified seizure” was seizure which is diagnosed by the physician as
“Epilepsy” or “seizure disorder”.

Abbreviations: GTCS, generalized tonic clonic seizure; RVI, retroviral infection;
CHEF, congestive heart failure; CRVHD, chronic rheumatic valvular heart disease.

Pattern of Antiepileptic Drug Use Among
the Study Participants

The majority (171, 58.8%) of them were on monotherapy
regimen followed by dual (97, 33.3%) and triple therapy
(21, 7.2%) (Figurel).

0.7%

= 0One AED

= Two AEDs
Three AEDs

® Four AEDs

Figure | Number of Antiepileptic drugs used among patients with epilepsy attend-
ing the Neurology Clinic of Tikur Anbessa Specialized Hospital, 2017.

Phenobarbital (PHB; 67.0%) was the most frequently pre-
scribed AEDs among the study participants both as monother-
apy and combination therapy followed by phenytoin (PHT;
33.3%), carbamazepine (CBZ; 27.1%) and valproic acid
(VPA; 18.9%). PHB + PHT was the most frequently used
dual therapy regimen regarding AEDs use based on seizure
type, while PHB followed by PHT were frequently used for
generalized seizure, and CBZ followed by PHB were the
most frequently prescribed AEDs for partial seizure. PHB
was the most frequently used AED for unclassified seizure
and the use of VPA was low for all seizure type (Table 3).

About half (49.5%) of the participants experienced ADRs
(adverse drug reactions) that could possibly be associated with
AEDs. Headache, depressed mood, and epigastric pain were
the top three ADRs encountered (Table 4).

About half (162, 55.7%) of the study participants were
adherent to their AEDs and the rest (129, 44.3%) were
non-adherent.

Prevalence and Types of Seizure-Related

Physical Injuries
The prevalence of seizure-related physical injury among the

study participants was found to be 78 (26.8%). Of the 26.8% of
Table 3 Types of Antiepileptic Drugs Prescribed with
Corresponding Seizure Type Among Patients with Epilepsy
Attending the Neurology Clinic of Tikur Anbessa Specialized
Hospital, 2017

Medication Types of Seizure
Pattern

Generalized Partial Unclassified | Total

Seizure Seizure
PHB 69 14 10 93
PHT 25 10 0 35
CBzZ 12 18 2 32
VPA 14 3 0 17
LTG | 0 0 |
PHB+ PHT 25 | 4 30
PHB+CBZ 8 5 4 17
PHB+VPA 13 2 0 15
PHB+LTG | 0 0 |
PHT+CBZ 3 10 0 13
PHT+VPA 5 2 2 9
CBZ+VPA 3 4 0 7
CBZ+VPA+PHB 3 | 0 4
PHB+PHT+CBZ | 4 0 0 4
PHB+PHT+VPA | 0 0 |
PHB+PHT+CLZ | 0 0 |
Others® 9 | I 11
Total 197 71 23 291

Notes: *Different combinations of the above drugs including four drug combination.
Abbreviations: PHB, phenobarbital; PHT, phenytoin; CBZ, carbamazepine; VPA,
valproic acid; LTG, lamotrigine, CLZ, clonazepam.
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Table 4 Types and Prevalence of ADRs Identified from Patients
with Epilepsy Attending the Neurology Clinic of Tikur Anbessa
Specialized Hospital, 2017

Types of Adverse Drug Frequency Percentage
Reaction (n) (%)
Headache 39 27.1
Depressed mood 36 25.0
Epigastric pain 35 243
Gingival hyperplasia 16 1.1
Hypersomnia 28 19.4
Forgetfulness 18 12.5
Weight gain 9 6.3
Confusion 15 10.4
Skin rash 4 2.8
Blurring of vision 7 4.9
Weakness 16 (N
Others® 10 6.9
Total 144 100

Notes: *Others include irritability, ataxia, and tremor.

seizure-related physical injuries, 15 (5.2%) were head injuries,
15 (5.2%) were dental injuries, 14 (4.8%) were soft tissue
injuries including moderate to severe tongue bite, 10 (3.4%)
were burns, 8 (2.7%) were abrasions, 7 (2.4%) were fractures,
5 (1.7%) were dislocation of limb joints, and 4 (1.4%)
were other injuries including to the eyes. This study also
revealed that poor seizure control was significantly associated
with risk of having seizure-related physical injuries.
Accordingly, patients with uncontrolled seizure were at
greater risk by 1.96 times (AOR=1.964, 95% CI=1.05-3.66)
of havinge seizure-related injuries as compared to patients with
controlled seizure.

Seizure Free Period and Seizure Frequency
The majority (191, 65.6%) of the study participants had
uncontrolled seizure (seizure-free period less than 1 year)

70.0% - 65.6%

60.0% -
50.0% -
40.0%
30.0% -
20.0% -
10.0% -

15.8%

(Figure 2). Regarding seizure frequency, 37 (12.7%) had
more than ten seizure episodes per year, 32 (11.0%) had
6-10 seizure episodes and the rest (76.3%) had 0-5 epi-
sodes per year (in the previous 1 year).

Factors Associated with Poor Treatment

Outcomes

In this study, medication adherence and number of AEDs
used by the study participants were the only statistically
significant factors to affect the treatment outcomes, whereas
the association with presence of ADRs and drug-drug inter-
action were not statistically significant (Table 5).

Discussion

In this study GTCS was the commonest seizure type encoun-
tered, which is in line with studies conducted in Saudi
Arabia and Bangladesh.'>'* But it is lower as compared to
a study conducted in Jimma.® Accessibility of diagnostic
tools for seizure classification and qualification of expertise
might be the reason for the discrepancies. Peoples having
focal seizure usually have less serve symptoms as compared
to GTCS and they did not seek medical attention in devel-
oping countries like Ethiopia that will underestimate the
prevalence of focal seizure. Choice of the most appropriate
AEDs depends on the proper classification of seizure type.
Lack of proper classification of seizure type affects the
selection of AEDs and the treatment outcomes.™'* In this
study 7.9% of the patients were not categorized to a specific
seizure type which could possibly have contributed to inap-
propriate drug selection and poor treatment outcomes.

The present study revealed that monotherapy (58.8%)
was the preferred treatment regimen. This finding is in line
with the findings of Jimma referral hospital (54.5%),
India (62%)"> and Singapore (63%).'® But it was lower

0,
11.3% 7.39%

B @ == @

0.0% -
Less than one
year(Uncontrolled)

1-2 years

2-5 years Greater than 5 years

Seizure free period

Figure 2 Seizure-free period of participants among patients with epilepsy attending the Neurology Clinic of Tikur Anbessa Specialized Hospital, 2017.
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Table 5 Factors Associated with Treatment Outcomes Among Patients with Epilepsy Attending the Neurology Clinic of Tikur

Anbessa Specialized Hospital, 2017

Variables Category Seizure Status, n (%) AOR P-value
(95% CI)
Uncontrolled Controlled
Adherence status Non-adherent 98 (76) 31 (24) 1.00
Adherent 93 (57.4) 69 (42.6) 2.345 (1.41-3.91) 0.001*
Presence of ADR Yes 100 (69.4) 44 (30.6) 1.00
No 91 (61.9) 56 (38.1) 0.65 (0.38-1.03) 0.061
Number of AEDs | 90 (52.6) 81 (47.4) 1.00
2 80 (82.5) 17 (17.5) 0.28 (0.15-0.54) 0.00*
>2 219 (91.3) 2 (87) 0.20 (0.04-0.98) 0.04*
Major drug-drug interaction Yes 34 (89.5) 4 (10.5) 1.00
No 157 (62.1) 96 (37.9) 0.33 (0.10-1.12) 0.31
Age category <I8 28 (71.8) 11 (28.2) 1.00
(years) 18-30 99 (67.8) 47 (32.2) 0.37 (0.129-1.07) 0.46
30-60 62 (62.6) 37 (37.4) 0.256 (0.089-0.79) 0.57
>60 2 (28.6) 5(71.4) 0.135 (0.017-1.08) 0.094

Note: *P<0.05.
Abbreviations: AOR, adjusted odds ratio; Cl, confidence interval.

than the findings in Bishoftu hospital (88%),'” in Gondar
referral hospital (80.35%)'® and in findings from five
European countries (87%).'” The discrepancy might be
due to the study settings. This study was conducted in
a tertiary care hospital, where complicated and uncon-
trolled seizures could be referred, which might need com-
bination therapy.

In this study, PHB was the most frequently prescribed
drug both as monotherapy and combination therapy. PHB
appears to be the most commonly used drug in Ethiopia, as
various local studies produced a proportion ranging from
55 to 92.8%.%'72% Even though the best AED therapy
depends on the extent of optimal seizure control and absence
of unacceptable side-effects,”' recent evidence-based treat-
ment recommendation for newly diagnosed patients with
epilepsy in developed countries considered PHB a second/
third line option. Contrary to this finding, the most frequently
prescribed AED was VPA in Saudi Arabia,'> CBZ in
Bangladesh,13 PHT in India'® and levetiracetam in London,
UK.* In general, newer AEDs (gabapentin, pregabalin,
lamotrigine, levetiracetam, and topiramate) are extensively
used in most western countries.'® This might be due to cost of
the drugs and their accessibility in resource limited settings.
In this study, headache, depressed mood, epigastric pain,
hypersomnia, and gingival hyperplasia due to PHT were the
most common adverse effects reported by the study partici-
pants. Similar findings were obtained in Jimma hospital® and

Bishoftu hospital.'” The use of old generation antiepileptic
drugs like PHB might increase the risk of having ADRs.
The prevalence of seizure-related physical injury was
26.8% and head injury, dental injury, soft tissue injury, and
burn were the commonest. In the present study only patients
who had significant physical damage were considered. Due
to lack of complete patient data we could not assess mor-
tality secondary to seizure-related physical injuries.
However, we expect that numerous patients will die due
to severe injuries and its complication in their home or after
they arrived to health institutions. The prevalence and type
of injury were in line with a study carried out in Gondar
hospital (27.9%) where abrasion, burn and head injury were
the commonest,’ in the UK (27%) burn and head injuries
were the commonest.”> However, the prevalence in this
study was lower than the studies conducted in Thailand
(38.6%)** and Nigeria (45.6%).%> These differences may
be due to seizure severity, duration of the seizure, and type
of seizure. In contrast, the prevalence of seizure-related
injury in a Canadian study was 11%, of which 6.4% were
26 A study
in Germany also revealed a lower prevalence of seizure-

lacerations 5% fractures and 3.2% broken teeth.

related injuries (14.0%) in which lacerations (6.2%), abra-
sions and bruises (3.1%) and fractures (2.2%) were the
commonest.”” The lower rate of seizure-related injuries in
western studies might be due to the shorter study period,
and the fact that the majority of the patients had focal
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seizure that ha s a low risk of seizure-related injuries and
better seizure control due to better treatment options.

In this study, poor seizure control was shown to be a risk
factor for seizure-related injury. Similarly, a study con-
ducted in London reported that presence of seizure was
significantly associated with physical injuries. The study
also showed that the use of multiple AEDs, having depres-
sion and having the ADRs of restlessness were significantly
associated with seizure-related injuries.”” In addition,
a study conducted in Germany revealed that patients with
active epilepsy and a refractory course of disease were
predictors of seizure-related physical injury.?’ Therefore,
appropriate treatment should be commenced to improve
seizure control and prevent seizure-related injuries.

According to this study only about one-third of the study
participants had controlled seizure (seizure-free period of
1 year and above). Our seizure control rate looks lower than
the findings in Jima specialized hospital where 56.7%"° and
Ambo hospital where 54.3%* had controlled seizure.

Though different studies have revealed that 60-70%
of seizures could be completely controlled with appropri-
ate AEDs,*'° seizure control in our setup is still subopti-
mal. The reasons for poor seizure control in the present
study may include the study setting, which was conducted
in tertiary care specialized hospital, in which most patients
with epilepsy who were refractory to AEDs were referred.
In addition, inappropriate drug selection with poor medi-
cation adherence may contribute for poor treatment out-
comes. The remaining two-thirds of patients in this study
did not achieve optimal seizure control. In this study,
medication adherence and number of AEDs were signifi-
cantly associated with poor treatment outcomes. The treat-
ment outcome was higher by 72% for patients with high
adherence than for patients with low adherence (AOR=
0.28, 95% CI: 0.13-0.64). Furthermore, treatment outcome
was higher by 80% and 78% for patients taking single
AEDs as compared to two and three AEDs respectively.
Poor medication adherence was reported as a significant
factor for seizure control.”®?° According to this study
those taking multiple AEDs had poor seizure control.
The reason might be physicians usually use multiple
AEDs for patients having refractory seizure despite the
the fact that treatment might not improve the seizure-free
period. The other reason might be that use of multiple
AEDs increases the potential for drug-drug interactions,
can increase the risk of chronic toxicity and compromise
medication adherence.*® Therefore, adequate support
should be given through reconsideration of choice of

AEDs based on secizure type, optimization of dose,
improving medication adherence, considering additional
non-pharmacologic modalities may be beneficial for
patients who are refractory to AEDs. Patient education
regarding prevention of seizure-related injuries in relation
to their occupation and rehabilitation after the injury is
vital for the patients.

Limitations of the Study

Treatment outcome was assessed solely by measuring the
length of the seizure-free period without considering sei-
zure severity and frequency. Recall and response biases
might have occurred since we relied on the respondents’
retrospective recall of their past medical history. Several
factors could affect seizure-related injuries, and treatment
outcomes which are not included in this study. Severity of
seizure-related injuries and related mortality were not
addressed.

Conclusion

The majority of patients were on monotherapy with old
generation AEDs (PHB and PHT). Only one-third of the
study participants had controlled seizure and the number
of AEDs and medication adherence were contributing
factors for suboptimal treatment outcome. Furthermore,
uncontrolled seizure was shown to increase the risk of
seizure-related physical injury. More than a quarter of the
study participants (26.8%) had seizure-related physical
injury in which, head, dental, soft tissue and burn were
the commonest. Therefore, all possible efforts including
non-pharmacologic treatment modalities should be imple-
mented to improve the treatment outcomes. Additionally
optimal patient education regarding medication adherence
should be considered.

Abbreviations

ADR, adverse drug reaction; AEDs, anti-epileptic drugs;
AOR, adjusted odds ratio; CBZ, carbamazepine; CLZ,
clonazepam; COR, crude odds ratio; GTCS, generalized
tonic clonic seizure; ILAE, international league against
epilepsy; LTG, lamotrigine; PHB, phenobarbital, PHT,
phenytoin; TASH, Tikur Anbessa Specialized Hospital,
VPA, valproic acid.
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