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Abstract

Assessment of Drug Therapy Problems among Ambulatory Epileptic Patients at Tikur
Anbessa Specialized Hospital, Addis Ababa, Ethiopia

Beshir Bedru

Addis Ababa University, 2018

About 90% of epileptic patients in developing countries are not receiving appropriate
treatment due to different reasons. Recurrence and breakthrough seizures can be caused by
both drug and non-drug related problems such as inadequate or suboptimal antiepileptic
regimens, adverse reaction and poor adherence. This may lead to reduced quality of life,
increased overall health care cost and increased risk of morbidity and mortality. Management
of epilepsy especially in developing country is challenging and drug therapy problems
(DTPs) and poor medication adherence might be the major reasons. There is limited evidence
regarding DTPs in epileptic patients thus this study aimed to asses DTPs and medication
adherence among ambulatory epileptic patients at Tikur Anbessa Specialized Hospital
(TASH). A hospital based cross sectional study was conducted on 291 epileptic patients who
had follow up at TASH. Data collection was done through patient interview and medical
charts review. Epi Info7.2.1 was used for data entry and data was analysed using SPSS
version 21. Descriptive statistics, cross-tabulation, binary and multiple logistic regressions
were utilized and P < 0.05 was used to declare association. Phenobarbital (67%) and
phenytoin (33.3%) were among the frequently prescribed antiepileptic drugs both as
monotherapy and combination therapy and only (18.6%) of the study participants had
controlled seizure. DTP was found in 70.4 % of the study participants. Adverse drug reaction
(41.5%) was the top DTPs identified followed by ineffective drugs (27.8%), drug interaction
(12.8%) and inappropriate dose (11.9%). Headache, depression and epigastric pain were
frequently reported adverse drug reaction. Carbamazepine was involved in majority of the
drug interaction and phenobarbital in inappropriate dose (dose too high). The rate of
medication adherence was 57.3% and the common reasons for non-adherence were
forgetfulness, medication unavailability and fear of side effects. Number of medications
taken by the patients had a significant association with occurrence of DTPs, whereas source
of medication and seizure free periods were found to have significant association with poor
adherence. Prevalence of DTPs among ambulatory epileptic patients was high and about half

of the patients were non adherent for their medication.
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1.Introduction

1.1. Background

Epilepsy is a neurologic disorder characterized by an enduring predisposition to generate
epileptic seizures, and by the neurobiologic, cognitive, psychological and social
consequences of this condition. The definition of epilepsy requires the occurrence of at least
one epileptic seizure, which is a transient occurrence of signs and/or symptoms due to
abnormal excessive or synchronous neuronal activity in the brain (Fisher et al., 2005). In
2014, the International League Against Epilepsy (ILAE) revised the definition of epilepsy as
a disease of the brain defined by any of the following conditions: (i) At least two unprovoked
(or reflex) seizures occurring > 24 h apart; (ii) one unprovoked (or reflex) seizure and a
probability of further seizures similar to the general recurrence risk (at least 60%) after two
unprovoked seizures, occurring ever the next 10 years; or (iii) diagnosis of an epilepsy
syndrome (Fisher et al., 2014).

There are two major categories of seizure types classified by the ILAE in 1981 named as partial
seizures and generalized seizures. Partial seizure is characterized by begining in a local area of
the brain. This type of seizure is further subdivided into simple partial and complex partial
seizures. Epilepsy characterized by generalized onset seizures usually involves the entire brain
simultaneously. But individual generalized seizure types include absence, myoclonic, tonic-
clonic, atonic, tonic, and clonic symptoms. Since some seizure types co-exist, it is assumed that
the classifications represent the predominant seizure type and in some cases, seizure type may

remain unclassifiable (Ahmed and Spencer, 2004, Banerjee et al., 2009).

More than 50 million people have epilepsy worldwide, more than three quarters living in low
and middle income countries and about 2.4 million new cases occur each year (WHO, 2016).
It is estimated that there are 5.5 million persons with epilepsy in India, 2 million in USA and
0.3 million in UK (Network, 2003). In Ethiopia a large community-based epidemiological
study revealed the prevalence of epilepsy to be 5.2/1000 population (Tekle-Haimanot et al.,
1997). The incidence was 64/100,000 population as reported in a community-based study
conducted in Mescan and Marko districts of rural central Ethiopia (Tekle-Haimanot et al.,
1990).



Diagnosing epilepsy in the early stage is challenging, especially in the absence of a witnessed
account. It is mandatory to identify the seizure type whether generalized epilepsies or focal
epilepsies, as this affects treatment choices, investigation, prognosis and counseling
(Thurman et al., 2011).

The ultimate goal of treatment for epilepsy is no seizure episode and no side effects with
having an optimal quality of life (Kerr et al., 2009). Therefore, the management should be
individualized to eliminate seizures or reduce seizure frequency, while avoiding drug
interactions and side effects as well as prevent other complications and achieve the best

possible quality of life.(Rout and Kar, 2010, Henry and Conway, 2012).

Treatment should be started with monotherapy using conventional antiepileptic drugs
(AEDSs). 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 adequate or maximum tolerated dose is
reached. Combination therapy is considered when two attempts at monotherapy with AEDs

have not resulted in seizure freedom (Glauser et al., 2006).

Among AEDs, valproic acid (VPA) is contraindicated during pregnancy. It is associated with
midline birth defects including spina bifida (6-10%) and autism-spectrum disorder in children
of mothers exposed during pregnancy (Harden et al., 2009). It is recommended to avoid
enzyme inducer AEDs to combine with highly active antiretroviral therapy (HAART)
regimen that contains protease inhibitors and non-nucleotide reverse transcriptase inhibitors
as pharmacologic interaction may result in virologic failure, which leads to diseases
progression and drug resistance (Birbeck et al., 2012). The pharmacokinetics of most AEDs
is complex, which makes dosing and monitoring difficult in most of epileptic patients. The
complexity of medical problems and co-medications for patients requiring AEDs can result in
an increased likelihood of drug-related problems & drug interactions, which in turn can affect
seizure control and toxicity (Perucca, 2006). Enzyme-inducing AEDs such as carbamazepine
(CBZ) may accelerate the metabolism of many drugs including antiretroviral, anti-
tuberculosis (anti TB), and hormonal contraceptives thereby reducing their concentration by
up to 50%. This may increase treatment failure and the risk of unwanted pregnancy (Blume,
2003).



Drug therapy problem (DTP) is any undesirable event experienced by a patient that involves
or is suspected to involve drug therapy, and that interferes with achieving the desired goals of
therapy and requires professional judgment to resolve. They are central to pharmaceutical
care practice. An infinite number of drug therapy problems exist because of the rapidly
expanding array of drug products available, the growing number of diseases being recognized
& diagnosed and the growing number of patients entering the health care system. All patient
problems involving medications can be categorized into one of the seven types of drug
related problems. These include unnecessary drug therapy, need for additional drug therapy,
ineffective drug, dosage too low, adverse drug reaction, dosage too high and noncompliance
(Cipolle et al., 2012).

It would be much better to prevent DTPs than to correct them. But this is not always possible
because of the complexity of pharmacotherapy, lack of training, and knowledge of health
care providers and the behavior of medicine users (Christensen et al., 2011). Even though
one could analyze the medication and patient related factors during a medication review
before a medicine is given to the patient, the evaluation of pharmacotherapy after it has been

initiated still remains necessary to detect DTPs and optimize outcomes.



1.2. Statement of the Problem

In the case of most diseases, drug therapy will enhance health-related quality of life.
However, inappropriate use of drugs may be harmful and lead to DTPs (Rahmawati et al.,
2008 ). DTPs also may lead to reduced quality of life, increases overall health care cost and
increases risk of morbidity and mortality (Dahal et al., 2013). People who are dying due to
inappropriate drug treatment is more than the number of peoples dying due to breast cancer,
AIDS and traffic accidents (Donaldson et al., 2000). The annual cost of drug-related
morbidity and mortality in the USA is estimated to be $ 177 billion which is twice as much
money as used to solve drug related problems (DRPs) and adverse drug events than on the

drug themselves (Ernst and Grizzle, 2001).

About 90% of epileptic patients in developing countries are not receiving appropriate
treatment due to the cultural attitude, lack of prioritization, poor health care system, economic
problem and inadequate supply of AEDs (Scott et al., 2001). Studies in India reported that
36% of prescriptions were irrational as per the global standard ILAE guidelines (George et
al., 2016). A study in Ethiopia, Bishoftu general hospital, revealed that only 54.4% of AED
use was in accordance with the indication set in the national standard treatment guideline.
According to this study there were 16.5% under dose, 1.1% over dose and 12.7% AED use

was with incorrect duration and 5% potential drug-drug interactions (Rishe et al., 2015).

Recurrence and breakthrough seizures can be caused by a variety of triggering factors which
are related to both drug and non-drug-related problems such as inadequate or suboptimal
antiepileptic regimens, poor adherence, adverse reaction and emotional stress. AED therapy
is often associated with a variety of adverse effects, which may be the reason for non-
adherence, leading to a poor quality of life being endured by epileptic patients. There was
evidence to suggest that adherence to medications among patients with epilepsy was
suboptimal (Tsiropoulos et al., 2009), which might be due to DTPs including ADRs.
Previous studies have shown that non-adherence to AEDs was associated with increased
mortality, emergency department visits, hospitalizations, fractures and head injuries (Koshy,
2012). There was a negative correlation between adherence and frequency of seizure. Patients
with poorly controlled epilepsy were more anxious, and expected a longer duration of their
epilepsy (Jones et al., 2006). Thus, management of epilepsy especially in developing country

is challenging and assessment of adherence should be routine a practice. Further recognition



and support should be given to patients who have poor seizure control, since they are more

likely to be more anxious and have wrong illness and treatment beliefs (Jones et al., 2006).

However, studies regarding DTPs in ambulatory neurologic disorder like epilepsy are limited
in Ethiopia. Therefore, this study attempted to assess DTPs and medication adherence that
influence treatment outcome in chronic ambulatory care. Therefore, based on the study result
medication therapy management (MTM) which is a distinct service or group of services that
optimize therapeutic outcomes will be provided for the patients by integrating with clinical
pharmacy services. In addition, the thesis may be useful to other researchers as a baseline
reference material while conducting further studies on related topics. The findings of this
study might also help to influence the development of treatment guidelines and policies for
the prevention and management of DTPs in epilepsy care. This in turn, might improve the
quality of care and treatment outcomes.



1.3. Literature Review

Even though the findings were greatly varied on prevalence of seizure type, many studies
revealed that the most identified seizure type was generalized tonic clonic seizure (GTCS).
Thus the highest magnitude was found in India (82%) (Sebastian et al., 2013) and
Bangladesh (74%) (Habib et al., 2013), but relatively lower in Saudi Arabia (65%) (Gabr and
Shams, 2015), in Pakistan (47 %) (Morgan et al., 2004) and in Singapore (63%) (Hsieh and
Huang, 2009). Studies in Ethiopia have produced different results as regards to seizure type
in different areas. For example 80% of the patients were diagnosed as GTCS in Jimma
referral hospital (Gurshaw et al., 2014), 48.6% in Bishoftu hospital (Rishe et al., 2015) and
72.91% in Gondar referral hospital (Birru et al., 2016).

Studies also revealed that selection of AEDs were different in different areas. CBZ was
mainly prescribed in different countries ranging from 37% to 67 %. The lowest found in UK
37% (Jones et al., 2006) and the highest in Bangladesh (67%) (Habib et al., 2013). However,
valproic acid (VPA) was the most frequently prescribed AED in most of the countries
including Saudi Arabia (60%) (Gabr and Shams, 2015) and phenytoin (PHT) in India (42%)
(Sebastian et al., 2013). In Ethiopia, studies showed that the commonly prescribed AED was
phenobarbital (PHB) in Jimma referral hospital (55%) (Gurshaw et al., 2014) and Bishoftu
hospital (92.8%) (Rishe et al., 2015). Similarly a study in Gondar referral hospital revealed
that PHB was the most frequently prescribed monotherapy (75.95%) followed by CBZ
(15.18%) even though it was not the first-line agent for any type of epileptic case as per the
standard treatment guideline (Birru et al., 2016).

Several lines of evidences indicate that monotherapy was the preferred treatment modality
ranging from 55% to 96 %. The highest frequency was found in developed countries like UK
(96%) (Jones et al., 2006). Studies in Asian countries reported 77% in Saudi Arabia (Gabr
and Shams, 2015), 62% in India (Sebastian et al., 2013) and 63% in Singapore (Hsieh and
Huang, 2009). Ethiopian studies also reported a higher prevalence of monotherapy in
Bishoftu hospital (88%) (Rishe et al., 2015) and Gondar referral hospital (80.4%) (Birru et
al., 2016), but a lower one in Jimma referral hospital (55%) (Gurshaw et al., 2014).

Unlike other chronic diseases there were no accessible data regarding DTPs among epileptic
ambulatory patients that includes the entire DTP components. However, there are studies

which were done on parts of the DTPs. A study in India showed that forty five adverse drugs



reactions were reported during the study period. PHT 53.3% and VPA 26.7% were the major
drugs implicated for ADRs (Sebastian et al., 2013). According to AEDs utilization in
Bishoftu hospital 54.4% was in accordance with the national standard treatment guideline,
while 2.9% were inappropriate. In addition, 44% of the indications were found to be difficult
to categorize as correct or incorrect indications, since the type of epilepsy was not identified
& written on the patient card. There were 16.5% under dose, 1.1% over dose and 12.7% AED
use was with incorrect duration. There were potential drug-drug interactions in 5% and
headache was the commonest (47.8%) adverse effect followed by irritability 13.6% (Rishe et
al., 2015). In a similar study in Jimma referral hospital, 33.4% of the patients experienced
adverse effects related to AEDs therapy. Headache was the commonest (21.6%) followed by
epigastric pain (18.5%), confusion (17.5%) and weakness (12.3%) (Gurshaw et al., 2014). A
study in Gondar referral hospital revealed that 17.6% patients reported that they had
experienced adverse effects related to their AED therapy. Hypersomnia was the commonest
adverse effect reported (9.3%) (Birru et al., 2016).

In Malaysia hospitalized epileptic patients, the DTPs identified were dose inadequacy
(51.9%), under reporting of adverse effects (76.2%), under-utilization of therapeutic drug
monitoring services (41.5%) and inappropriateness of therapy in patients with liver disease.
(Manan et al., 2014).

Even thought there was no accessible data on DTPs among ambulatory epileptic patients,
similar studies on other chronic diseases reported that DTPs were very common among
chronic ambulatory patients. The prevalence was 80.7% among hypertensive ambulatory
patients in Adama hospital. In this study drug interaction (58.7%) was the commonest and
numbers of drugs used and number of co-morbidities were significantly associated with DTPs
(Hussein et al., 2014). The prevalence among diabetic patients in Wolaita Sodo University
hospital was 83.1%, in which need additional drug (56.37%) was the commonest. Age > 65,
comorbidity, polypharmacy and history of hospitalization were independent predictors DTPs
(Hailu et al., 2017). Similarly, among patient with cardiovascular disease in Gebretsadik
Showa general hospital, the prevalence was 72%, in which need additional drug therapy 33%
was the commonest (Kaleab and Mariam, 2017).

Medication non-adherence to antiepileptic medications is detrimental to the perceived
outcome of treatment. Non-adherence to medication regimen accounts for substantial

worsening of disease, death and increased health care costs (Getachew et al., 2014). Previous



studies conducted to assess adherent status of epileptic patients to their medications produced
varied results. Adherence was higher in India (98.6%) (Sebastian et al., 2013) and Palestine
(85.3%) (Sweileh et al., 2011) and relatively lower in China (51.9%) (Liu et al., 2013), South
Africa (54.6%) (Egenasi et al., 2015), Jimma referral hospital (58.5%) (Getachew et al.,
2014) and UK (59%) (Jones et al., 2006). It was moderate in USA (71%) (Hovinga et al.,
2008) and Gondar referral hospital (70.8%) (Abula and Worki, 2001).

Studies investigating factors affecting adherence rate have identified knowledge of AEDs
(Jones et al., 2006), frequency of seizures (Jones et al., 2006, Gabr and Shams, 2015),
duration of illness, uncontrolled seizures and increasing treatment complexity (Sweileh et al.,
2011) and side effects of the drugs (Liu et al., 2013) to affect adherence rate of epileptic
patients. However, age, sex, educational status, income, religion and place of residence were
identified as factors not affecting adherence of the patients (Johnbull et al., 2011, Liu et al.,
2013). A similar study in Saudi Arabia on adolescent epileptic patients showed that number
of administered drugs and the regularity of the relationship between patients and their
healthcare providers were the most important factors that significantly affect patients’
adherence to their medications. This study also revealed that forgetfulness, inability to obtain
medication and fear from side effects of drugs were the most common causes of non-

adherence among these group of patients (Gabr and Shams, 2015).



2.0bjectives

2.1. General Objective

The general objective of this study was to assess drug therapy problems and medication
adherence among ambulatory epileptic patients at neurology clinic of Tikur Anbessa
Specialized Hospital

2.2.  Specific Objectives

v' To determine the prevalence of drug therapy problems

v To identify predictors of occurrence of drug therapy problems

v To determine the rate of adherence of patients to AEDs

v To identify factors affecting adherence of epileptic patients to AEDs



3.Methods

3.1. Study Setting

The study was conducted at TASH, which is the largest referral hospital in the country.
TASH was established in 1972 with bed capacity of 700 beds and serving as a teaching
specialized hospital for medical and health science students. In 1998 TASH was transferred
to Addis Ababa University from the Federal Ministry of Health, and it has since become a
University teaching specialized hospital. TASH is now the main teaching specialized hospital
for both clinical and preclinical training of most disciplines. It is also an institution where
specialized clinical services that are not available in other public or private institutions
throughout the country are rendered to the whole nation (AAU, 2015). Among the specialty
clinics in TASH, neurology is one of them and serving for a comprehensive neurologic case
including epilepsy. The clinic provides the service only for epileptic patients one day per
week (every Monday). On average 65 patients are served per day and a total of 780 patients
are expected to visit the clinic within the three month period.

3.2.  Study Design and Study Period

A hospital based cross sectional study was done in ambulatory epileptic patients who had a
follow-up at neurology clinic by patient interview and medical chart review. Data collection
was done from June to August 2017.

3.3.  Source and Study Population

The source population of the study was all epileptic patients attending neurology clinic of TASH
for the management of epilepsy during the study period. The study population constituted all

epileptic patients attending TASH and fulfilling the inclusion criteria.

3.4. Inclusion and Exclusion Criteria
3.4.1. Inclusion Criteria

v Patients who had follow-up at adult neurology clinics of TASH and diagnosed as
seizure disorder or Epilepsy.

v" Patients who had been on AEDs treatment for at least six months

<

Patients who had complete medical records

v’ Patients who were willing to participate in the study

10



3.4.2. Exclusion Criteria

v' Patients without confirmed diagnosis

3.5. Sample Size and Sampling Technique
Sample size was computed based on single population proportion formula by using the
following assumption. The proportion (P) of DTP in this group is taken as 50% to get

possible minimum sample size.

Z 2 xP (1 P)
= "
d=

Where: Proportion of DTPs (p) = 50 %

Confidence level of 95 % chosen with z-value of 1.96
Margin of error (d) = 5%
n = 384 (sample size without adjustment and with p = 50%)

The total population of epileptic patients who have follow up at TASH (N) is around = 1100

. n XN
Corrected sample size = ——
n+N

By using the correction formula the sample size was 285 from 1100 study population. With

the addition of 10% contingency 312 patients were included in the study.

Systematic random sampling method was used to recruit samples for the study in each day of
the data collection process. The sampling fraction (k) was varying in the different days of
data collection as the total number of study population varies in different days. It was
calculated through dividing the number of study population available each day by the
maximum possible number of patients’ that could be interviewed on that day. Then every k"

patient was then interviewed following physicians’ visit (usually every two or three patients).

3.6. Study Variables
3.6.1. Dependent variables

v' DTPs
v Adherence of patients to their AEDs
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3.6.2. Independent Variables

Demographic variables (age, sex, educational status, marital status, occupation, place of

residence, source of medication)

Patient characteristics (type and number of prescribed AEDs, duration of treatment with

AEDs, seizure free period and co morbid conditions)

3.7. Data Collection and Management

3.7.1. Data Collection Instrument and Collection Process

DTPs instruments

The relevant information about each patient (demographic data and patients clinical
characteristics) was collected from patient interview questionnaire (annex ). Laboratory
results, current medications, co-morbidities with their treatment, relevant previous medical
and medication histories were collected using data abstraction format from chart (annex I1).
Appropriateness of medical therapy was evaluated using various references and guidelines
like National Institute for Health and Care Excellence (NICE), American Academy of
Neurology (AAN), ILAE guideline and Ethiopian treatment guideline for general hospital
2014. Micromedex drug interaction checker was used to identify drug-drug interactions and
only absolute contraindications and major drug interaction were selected as a significant drug
interaction, whereas moderate and minor interactions were omitted.

Finally, DTPs were identified from the collected data using the pretested data collection
abstract form from the above guidelines. The identified DTPs were recorded and classified by
using DTP registration format which was taken from Cipolle et al, (2004) with modification
(annex I11).

ADRs were identified from the patient reports (experiencing undesired effects) and from
medical charts which were already recorded by physician.

Adherence assessment

Adherence of epileptic patients was measured using a Morisky Medication Adherence Scale-
8 (MMAS-8) (Annex I part I1Il). The MMAS-8 is a generic self-reported, medication-taking
behavior scale, 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” = 1 and “No” = 0.
The last item has a five-point Likert response that was used with options “never”, “once in a
while”, “sometimes”, “usually”, and “always.” In this Likert scale, values ranging from 0 to 1

was given at a specified interval of 0.25 with “0” given for “never” and “1” given for
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“always”. The items was then summed up to give a range of scores from high adherence to

low adherence with a maximum score of 8.

3.7.2. Recruitment of Data Collectors and Training

Three data collectors (nurses) were recruited for patient interview and the principal
investigators (PI) and one clinical pharmacist were involved in chart review. The actual DTPs
were identified by the PI. One full day training was given to the data collectors to familiarize
them with the data collection instrument as well as how to collect the necessary data from

charts and how to conduct patient interview.

3.7.3. Data Quality Assurance

Before the actual data collection, pretest was done on 5 % of the sample size to ensure the
appropriateness of the data collection instruments and the tool was re-prepared with some
modifications after a thorough and deep review of inputs obtained during the pre-test. During
training of the data collectors the objective of the study and methods of data collection was
explicitly discussed to avoid any ambiguity. The PI closely supervised the data collection

process and the collected data was checked on daily basis during data collection.

3.8. Data Analysis

The raw data collected from all the participants was checked for appropriateness and quality
before data entry. The data was then entered by using Epi Info version 7.2.1 and analyzed
using Statistical Package for Social Science (SPSS) version 21.

Descriptive statistics such as frequency, percentage, mean and standard deviation (SD) was used
to summarize patients’ characteristics. Tables and charts were used to present the results.
Univariable binary logistic regression analysis was performed to relate each
independent variable to DTPs and adherence. Among the univariable analysis, those
variables with p<0.25 were selected for multi-variable binary logistic regression analysis.
Multi-variable binary logistic regression analysis was used to assess predictability of the
independent variables to DTPs and rate of medication adherence. P value < 0.05 was

considered statistically significant.
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3.9. Ethical Consideration

Letter of ethical clearance was obtained from College of Health Sciences, Institutional
Review Board. Verbal consent from each patient was requested to participate for the
interview and to extract data from their medical charts. Patients were informed about the
objective of the study and they were told that they have full right to refuse their participation
at any time, and this by no means affect the service they get from the institution. Privacy and
confidentiality was ensured during patient interview and review of patient medical charts.
Thus, name and address of the patient was not recorded in the data abstraction formats.
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3.10. Operational Definitions

Adherent: If the MMAS - 8 score was < 2.

Non-adherent: If the MMAS - 8 score was > 2.

Treatment outcome: It is to mean whether seizure is controlled or uncontrolled.

Controlled seizure: Seizure free period of > 2 years.

Uncontrolled seizure: Seizure free period of < 2 years.

Unclassified seizure: The diagnosis was documented as epilepsy/seizure disorder without
any classification

DTP: is any undesirable event experienced by a patient that involves, or is suspected to
involve, drug therapy, and that interferes with achieving the desired goals of therapy and
requires professional judgment to resolve.

DRP: is an event or circumstance involving drug therapy that actually or potentially
interferes with desired health outcomes.

ADRs: any noxious, unintended, and undesired effect of a drug, which occurs at doses used
in humans for prophylaxis, diagnosis or therapy and bothersome adverse effects complained

by the patient, was included.
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4. Results

4.1. Socio Demographic Characteristics of the Study Participants

From 312 study participants enrolled, 291 were candidate for analysis and 21 were excluded
because of incompleteness of the data. Mean age of the participants was 30.2 £11.4 years and
half of them (50.2%) were young adults. Majority of them (63.6%) were single and were
from Addis Ababa (81.1%). Regarding their education status, 36.1% had secondary school
education, while 5.5% had no formal education. Among the study participants, 38.5% were
unemployed and 17.2% were students. Almost half (48.1%) of the patients got their
medication for free (Table 1).

Table 1: Socio demographic characteristics of epileptic patients attending at neurology clinic of
Tikur Anbessa specialized Hospital, 2017

Variables Number (n) Percentage (%)
Sex Male 154 52.9
Female 137 47.1
Age Adolescent (<18) 39 134
Young adult (18-30) 146 50.2
Adult (31-60) 99 34.0
Elderly (>60) 7 24
Marital Single 185 63.6
status Married 97 33.3
Divorced 5 1.7
Widowed 4 14
Residential ~Addis Ababa 238 81.8
area Out of Addis Ababa 53 18.2
Educational No formal 16 55
status Primary 88 30.2
Secondary 105 36.1
Tertiary 82 28.2
Occupation  Unemployed 112 38.5
Employed 69 23.7
Private/ merchant 49 16.8
Student 50 17.2
Daily labourer 2 0.7
Farmer 6 2.1
Others” 3 1.0
Source of Free 140 48.1
medication Payment 151 51.9
* Pension
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4.2. Clinical Characteristics of the Study Participants

GTCS was the commonest (66.3%) seizure type in the study participants followed by focal
with secondary generalization. Majority of the the study participants (83.8%) had follow up
for more than 2 years. Two-third (65.6%) of the study participants had seizure free period
below 1 year and only 7.7% of the patients had seizure free period of more than 5 years. Most
of the patients (41.2%) had 1-5 times seizure frequency per year and 12.7% of them had
seizure frequency more than ten seizure episode in the previous one year. Sixty eight (23.4%)
of them had chronic comorbid conditions and Retroviral Infection (RVI) was the commonest
one followed by Hypertension (HTN). The detail clinical characteristics of the participants
are presented in (Table 2). Among the study participants, only 54 (18.6%) patients had
controlled seizure (Figure 1).

m Controlled

m Uncontrolled

Figure 1: Seizure control status of epileptic patients attending at neurology clinic of Tikur
Anbessa specialized Hospital, 2017
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Table 2: Clinical characteristics of epileptic patients attending at neurology clinic of Tikur
Anbessa specialized Hospital, 2017

Variables Number Percentage
(n) (%)
Generalized seizure 197 67.7
GTCS 193 66.3
Myoclonic 3 1.0
Types of Absence 1 0.3
seizure Partial seizure 71 24.4
Simple partial 19 6.5
Complex partial 23 7.9
Focal with secondary generalization 29 10.0
Unclassified* 23 7.9
Follow up < 2 years 49 16.8
years 2-5 years 53 18.2
6-10 years 69 23.7
>10 years 120 41.2
Seizure free <1 year 191 65.6
period 1-2 years 46 15.8
2-5 years 33 11.3
>5 year 21 7.7
Number of None 102 35.1
seizure episode 1-5 120 41.2
per year 6-10 32 11.0
>10 37 12.7
Co-morbid RVI 20 6.9
conditions CRVHD/CHF 8 2.7
Major depressive disorder 10 3.4
Migraine headache 3 1.0
Mental retardation 5 1.7
HTN 12 4.1
Stroke 7 2.4
Others 14 4.8

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

GTCS: Generalized Tonic Clonic Seizure, RVI: Retroviral Infection, CHF: Congestive Heart Failure,
CRVHD: Chronic Rheumatic Valvular Heart Disease, HTN: Hypertension,
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4.3. Pattern of Antiepileptic Drug Uses among the Study Participants

Majority (58.8%) of them were on monotherapy regimen followed by dual (33.3%) and triple

therapy (7.2%). Phenobarbital (196, 67.0%) was the most frequently prescribed AEDs among

the study participants both as monotherapy and combination therapy followed by PHT (97,
33.3%), CBZ (79, 27.1) and VPA (55, 18.9%). PHB + PHT was the most frequently used
dual therapy regimen. One fourth (25.1%) of the study participants were taking more than

two medications with mean and SD of 2.03+1.27 medications per day (Table 3).

Table 3: Pattern of medication use among epileptic patients attending at neurology clinic of
Tikur Anbessa specialized Hospital, 2017

Variables Number (N) Percentage (%)
Number of AEDs used One 171 58.8
Two 97 33.3
Three 21 7.2
Four 2 0.7
PHB 93 32.0
AEDs use Pattern PHT 35 12.0
CBz 32 11.0
VPA 17 5.8
LAMO 1 0.3
PHB+ PHT 30 10.3
PHB+CBZ 17 5.6
PHB+VPA 15 5.2
PHB+LAMO 1 0.3
PHT+CBZ 13 4.5
PHT+VPA 9 3.1
CBZ+VPA 7 2.4
PHB+PHT+CBZ 4 1.4
CBZ+VPA+PHB 4 1.4
PHB+PHT+VPA 1 0.3
PHB+PHT+CLONA 1 0.3
Others * 11 3.8
Total number of 1 120 41.2
drugs (AEDs + 2 97 33.3
others) >2 74 25.5

Others *: different combination of the above AEDs including quadruple therapy.

PHT: phenytoin,
CLONA: clonazepam

PHB: phenobarbital,
LAMO: lamotrigine,

CBZ: carbamazepine, VPA: Valproic acid

Regarding AEDs use based on seizure type, while PHB followed by PHT were frequently

used for generalized seizure, CBZ followed by PHB were frequently prescribed AEDs for

partial seizure. PHB was the most frequently used AEDs for unclassified seizure and the use

of VPA was low for all seizure type (Table 4).



Table 4: Types of antiepileptic drugs prescribed with corresponding seizure type among
epileptic patients attending at neurology clinic of Tikur Anbessa specialized Hospital, 2017

Types of seizure

Generalized Partial seizure Unclassified Total
Medication seizure (focal)
pattern
PHB 69 14 10 93
PHT 25 10 0 35
CcBz 12 18 2 32
VPA 14 3 0 17
LAMO 1 0 0 1
PHB+ PHT 25 1 4 30
PHB+CBZ 8 5 4 17
PHB+VPA 13 2 0 15
PHB+LAMO 1 0 0 1
PHT+CBZ 3 10 0 13
PHT+VPA 5 2 2 9
CBZ+VPA 3 4 0 7
CBZ+VPA+PHB 3 1 0 4
PHB+PHT+CBZ 4 0 0 4
PHB+PHT+VPA 1 0 0 1
PHB+PHT+CLONA 1 0 0 1
Others™ 9 1 1 11
Total 197 71 23 291

Others™ Different combinations of the above drugs including four drug combination.

PHB: phenobarbital, PHT: phenytoin, CBZ: carbamazepine, VPA: Valproic acid
LAMO: lamotrigine, CLONA: clonazepam

4.4. Drug Therapy Problems

A total of 352 DTPs were identified from 205 (70.4%) of the study participants. Among these
patients 1 DTP was identified in 102(49.8%), 2 DTPs in 73(35.6%) and more than two DTPs
in 30(14.6%) (Figure 2).

ADRs followed by inappropriate drug selection and drug interaction were the major DTPs
found in the present study (Table 5). Average number of DTPs per patient was 1.2.
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14.60%

m]1DTP
m2DTPs
3 DTPs

Figure 2: Number of drug therapy problems among epileptic patients attending at neurology
clinic of Tikur Anbessa specialized Hospital, 2017

Table 5: Types of drug therapy problems identified from epileptic patients attending at
neurology clinic of Tikur Anbessa specialized Hospital, 2017

DTPs No. of DTPs Total (%)
Drug interaction 45 45 12.8
Adverse drug Undesired effect 144
reaction

Contraindications 2 146 41.5
Ineffective drugs Inappropriate drug selection 80

Condition refractory to the drug 18 98 27.8
Need additional Untreated medical condition 13
therapy

Need synergistic/potentiating 5 18 5.1
Inappropriate dose  Dose too low 24

Dose too high 18 42 11.9
Unnecessary drug ~ No medical indication 2
therapy

Duplicate therapy 1 3 0.9
Total 352 100

21



A total of 45 significant drug interactions were identified in 38 (13.1%) study participants

among them CBZ+ PHT had the highest frequency (Figure 3).
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Drugs involved

Figure 3: Type of drugs involved in drug interaction and their frequency from epileptic patients

attending at neurology clinic of Tikur Anbessa specialized Hospital, 2017

ATAZ: Atazanavir,

clonazepam

EFAZ: Efavirenz,

INH: Isoniazid, RIF: Rifampicin,

CLONA:

About half (49.5%) of the participants experienced ADRs that could possibly associated with

AEDs. Headache, depression and epigastric pain were the top three ADRs encountered

(Table 6).

Table 6: Types and prevalence of ADRs identified from epileptic patients attending at neurology
clinic of Tikur Anbessa specialized Hospital, 2017

Types of adverse drug reaction

Frequency (N) Percentage (%0)

Headache 39 27.1
Depression 36 25.0
Epigastric pain 35 24.3
Gingival hyperplasia 16 11.1
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 11.1
Others ~ 10 6.9

Total 144 100

*Qthers include irritability, ataxia, tremor
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DTPs appeared to be common in patients with uncontrolled seizure (Figure). While a quarter
of patients did not have DTPs in patient with uncontrolled seizure, this rate was nearly half in
those with controlled seizure (r = -0.264, P=0.000).

70 -
60 - J 8

50 1 m With DTP

4 = Without DTP

30 +

Percentage

10

Uncontrolled Controlled

Figure 4: Distribution of DTPs based on seizure control status among epileptic patients
attending at neurology clinic of Tikur Anbessa specialized Hospital, 2017

45. Adherence Status and Possible Reasons for Non-Adherence

Determination of adherence using the Morsky scale revealed that 129 (44.3%) of the
participants had poor adherence, while 123(42.3%) and 39(13.4%) of them had medium and
good adherence, respectively. For the purpose of data analysis, the original three
categories of adherence were recategorized into two and thereby participants were
dichotomized. Accordingly, high and medium adherence were re-assigned as adherent with a
score of less than or equal to two and low adherence was regarded as non-adherent with a
score of greater than two (Figure 5). The major reason for poor adherence was forgetfulness
followed by patient feeling as cured, medication unavailability, patient disbelief on drug
effectiveness and fear of drug side effects (Table 7).
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m Adherent
m Non adherent

Figure 5: Adherence status of epileptic patients attending at neurology clinic of Tikur Anbessa
specialized Hospital, 2017

Table 7: Possible reasons for non-adherence reported by epileptic patients attending at
neurology clinic of Tikur Anbessa specialized Hospital, 2017

Number (N)  Percentage (%)

Forgetfulness 141 48.5
Unavailability of the medication 20 6.9
Fear of side effect 18 6.2
Egﬁ:g:nfg NON patient felt as cured 22 7.6
Patient disbelief on drug effectiveness 19 6.5
Drug was expensive 3 1.0
Others” 29 10.0

Others’ include starting other alternative and traditional treatment (holly water and quranic medicine),
patient prefers not to take, regimen complexity, dispensing error, unawareness of patient for medication
changes.
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4.6.

Predictors of Occurrence of Drug Therapy Problems

The identification of risk factors for DTPs may be helpful in finding patients at risk. These

patients could then be given special attention, with the hope of avoiding overt DTPs. Age,

gender, total number of medication and co-morbidity fulfilled the criteria for multi-variable

logistic regression analysis. Number of medication was shown to be the only risk factor for

the occurrence of DTPs. Patients who took more than 2 medications were 3.8 times more

likely to develop DTPs as compared to patients who took one medication (AOR= 3.810 CI
1.409-10.30) (Table 8).

Table 8: Predictors of occurrence of drug therapy problems in epileptic patients attending at

neurology clinic of Tikur Anbessa specialized Hospital, 2017

Variables category DTPs (%) COR AOR P-
(95% CI) (95% CI) Value
Yes No
Gender Male 106(73.6) 48(32.7) 1.00 1.00
Female  38(23.6) 99(67.3) 1.18(0.711-1.957)  1.19(.667-2.13) 0.552
Age <18 33(16.1) 6(7.0) 1.00 1.00
18- 30 104(50.7)  42(48.8) 0.450(0.176-1.153) 0.371(0.129-1.068 0.066
30-60 65(31.7)  34(39.5) 0.348(0.133-0.911) 0.256(0.089-0.790  0.057
>60 3(1.5) 4(4.7) 0.136(0.024-0.770) 0.135(0.017-1.081  0.059
Number of 1 73(35.6)  47(54.7) 1.00 1.00
medications 2 71(34.6) 26(30.2) 1.758(0.985-3.140) 1.350(0.687-2.652) 0.383
>2 61(29.8) 13(15.1) 3.273(1.594-6.719) 3.810(1.409-10.30) 0.008"
Co- No 155(75.6)  68(79.1) 1.00 1.00
morbidities Yes 50(24.4) 18(20.9) 1.22(0.662-2.242)  1.475(0.286-1.607) 0.378
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4.7,

Determinant Factors of Non-Adherence

Educational status, seizure free years, source of medication, number of medication and

occurrence of ADRs fulfilled the criteria for multi-variable binary logistic regression. Source

of medication and seizure free period were shown to be determinant factor for non-adherence.

The odds of being non adherent for patients who got their medication for free were increased

by 2.3 times (AOR = 1.360-3.943) as compared to patients who pay for their medication.

Being non adherent for patients with seizure free period of 1-2 years and 2-5 years were

decreased by 64% and 54% respectively as compared to patients with seizure free period of

below one year. But it was not statistically significant for patients who have seizure free

period above five years (Table 9).

Table 9: Multivariable logistic regression analysis of factors associated with medication

adherence among epileptic patients attending at neurology clinic of Tikur Anbessa specialized

Hospital, 2017

Variable Category  Adherence N (%) COR AOR P-
Non Adherent  (95% CI) (95% CI) Value
adherent

Educationa No formal 4 (3.1) 12 (7.4) 1.00 1.00

| status Primary 40(31.0) 48(29.6) 2.500(0.748-8.358) 2.848(0.824-9.839) 0.098

Secondary 46(35.7) 59(36.4) 2.339(0.708-7.730) 3.266(0.939-11.355) 0.063
Tertiary 39(30.2) 43(26.6) 2.721(0.810-9.141) 5.177(1.412-18.584) 0.013"
Seizure free <1 98(76.0) 93(57.4) 1.00 1.00
years 1-2 14(10.9) 32(19.8) 0.415(0.208-0.827) 0.359(0.170-0.761)  0.007
2-5 11(8.5)  22(13.6) 0.474(0.218-1.032) 0.455(0.198-1.044)  0.043"
>5 6(4.6) 15(9.2)  0.380(0.141-1.020) 0.368(0.129-1.050)  0.062

Source of Paying 55(42.6) 96(59.3) 1.00 1.00

medication  Free 74(57.4) 66(40.7) 1.957(1.224-3.128) 2.316(1.360-3.943)  0.002"

Number of 1 45(34.9) 75(46.3) 1.00 1.00

mediations 2 45(34.9) 52(32.1) 1.442(0.837-2.485) 1.295(0.731-2.298)  0.098

>2 39(30.2) 35(21.6) 1.912(1.060-3.449) 1.728(0.939-11.355) 0.063

Occurrence No 60(46.5) 87(53.7) 1.00 1.00

of ADRs Yes 69(53.5) 75(46.3) 1.334(0.839-2.121) 1.273(0.784-2.080)  0.327
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4.8.

Examples of Drug Therapy Problems Identified in the Study Subjects

Table 10: Examples of drug therapy problems identified from epileptic patients attending at

neurology clinic of Tikur Anbessa specialized Hospital, 2017

Sr.

No.

Description of the drug therapy problem

Type of DTPs

A 30 years old female patient with GTCS was on VPA 500 mg po daily
and she became pregnant. She was taking the medication until 26 weeks

of her pregnancy and then replaced by PHB 100 mg po daily.

VPA is contra indicated

in pregnancy

A 22 years old patient with uncontrolled GTCS (more than three attacks
per week) was taking CBZ 200/ 400 mg po and VPA 1gm po bid for the
past two years and serum concentration of VPA was 147.1 pg/ml (50-100

ug/ml). The patient was also experiencing ADRSs like ataxia.

High dose

Condition refractory to
the medication

ADRs

A 14 years old female patient having uncontrolled partial seizure (seizure
attack every other day) was taking VPA and PHB for more than three
years however, CBZ and PHT are first line for partial seizure but they

were not considered.

In appropriate drug

selection

A 55 years old patient with GTCS and HTN (uncontrolled BP=160/110
mm Hg) was taking PHB 100 mg daily and nifedipine 20 mg bid. PHB
significantly decrease serum concentration of nifedipine which is thought

to be the risk factor for uncontrolled BP.

Drug interaction
between PHB and
nifedipine.

24 years old, 55 kg male patient with GTCS (uncontrolled and frequent
seizure) was taking PHB 100/100/130 mg (330 mg po daily). The patient
was complaining for side effects. Instead of vey high dose PHB it is

recommended to add second AEDs as synergistic (add on therapy)

High dose of PHB
Needs synergistic
(second AEDs)

In appropriate drug

selection

A 44 years old patient with GTCS, CRVHD and DVT. Thus the patient
was taking VPA 500 mg po daily and warfarin prophylaxis 5 mg po daily.
VPA can increase risk of bleeding by increasing serum concentration of

warfarin and INR was 3.6 which is above the recommended range (2-3)

Drug interaction
between VPA and

wrfarin.

A 27 years old male patient with uncontrolled GTCS (at least three
episodes per week) was tried with different AEDs so far but no response.
Currently he is on VPA 500/1500 mg , CBZ 600 mg bid and lamotrigen
25 mg bid and he claimed he is adherent for AEDs

improvement.

but still no

Condition refractory to
the drugs

Drug interaction
(LAMO, VPA and
CBZ2)
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A 36 years old patient with uncontrolled GTCS (morethan three episodes
per week) was taking VPA, CBZ and clonazepam. Serum concentration
of these drugs were: CBZ 1.8 (4-12ug/ml and clonazepam 14ng/ml (20-
70). The serum concentration was below the lower limit of therapeutic
range and their dose was not increased. Further more CBZ decrease serum

concentration of clonazepam.

Low dose of CBZ and
clonazepam

Drug interaction

A 30 years old female patient with partial seizure and RVI was taking
CBZ, zidovudine, lamivudine and atazanavir/ritonavir. CBZ is contra

indicated in patients taking atazanavir/ritonavir due to their interaction

Drug interaction

10.

A 42 years old, 56 kg female patient with controlled (5 years seizure free
period) was taking PHB 200 mg po bid (400 mg po daily). The patient
didn’t have recent EEG result but still continued with such high dose.

High dose of PHB

11.

A 23 years old female patient with controlled GTCS (seizure free period
of 6 years) and normal EEG result was taking PHB 100/200 mg (300 mg
daily). The patient was taking the PHB just for insomnia but she was

experiencing other ADRs associated with PHB.

No medical indication
ADRs

12.

A 23 years old female patient with GTCS, RVI and anaemia (RBC= 2.9,
Hgb =7.9 and Hct = 18.6) was on 3TC/EVZ/atazanavir/ritonavir but no

any treatment for anaemia (needs atleast iron supplementation).

Untreated medical

condition (anaemia)

13.

A 22 years old female patient was taking PHB and CBZ. The patient has
very poor adherence because of ADR (Gl irritation) and refuse to take the

medication appropriately.

Untreated medical
condition(GlI irritation)

Poor adherence

14.

A 44 years old female patient with controlled seizure (seizure free period
of 20 years) was taking PHT 100 mg po daily. She was told to tapper
down and to stop it but she refused to do so.

No medical indication

(dependency)
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5.Discussion

The goal of drug therapy is to achieve defined therapeutic outcomes and improve the
patient’s quality of life while minimizing drug related complications. But inappropriate use of
drugs during disease management may lead to DTPs. Identification of common types of
DTPs is an important component of drug therapy and contributes to reduction of drug related
morbidity and mortality. Therefore this study was carried out to asses DTPs and medication
adherence in epileptic ambulatory patients in one of a tertiary care teaching hospital in

Ethiopia.

In this study, GTCS (66.3%) was the commonest seizure type encountered, which is in line
with a study conducted in Saudi Arabia (65%) (Gabr and Shams, 2015) and Bangladish
(74%) (Habib et al., 2013). But the prevalence is lower compared to a study in Jimma referral
hospital in which GTCS was (80%) (Gurshaw et al., 2014). This might be due to difference
in qualification of expertise and availability of diagnostic tools used for classification of
seizure type. Choice of the most appropriate AEDs depends on the proper classification of
seizures type. Lack of proper classification of seizure type affects selection of drugs and
treatment outcome (Azar and Abou-Khalil, 2008, Gurshaw et al., 2014). In this study, 7.9%
of the patients were not categorized to a specific seizure type that could possibly contributed

to inappropriate drug selection and poor treatment outcomes.

The present study revealed that monotherapy (58.8%) was the preferred treatment modality.
This finding is in concordance with the findings of Jimma referral hospital (54.5%) (Gurshaw
et al., 2014), India (62%) (Sebastian et al., 2013) and Singapore (63%) (Hsieh and Huang,
2009). But it was lower than the findings in Bishoftu hospital (88%) (Rishe et al., 2015) and
in Gondar referral hospital (80.35%) (Birru et al., 2016). The reason might be due to
differences in the settings. This study was conducted in a tertiary care hospital, where

complicated and uncontrolled seizures are referred, that might need combination therapy.

In this study, PHB (67.0%) was the most frequently prescribed drug both as monotherapy and
combination therapy. PHB appears to be the most commonly used agent used in Ethiopia, as
various local studies produced a proportion ranging from 55%-92.8% (Hailu et al., 2012,
Gurshaw et al., 2014, Rishe et al., 2015). However, the most frequently prescribed AEDs was
VPA (60%) in Saudi Arabia (Gabr and Shams, 2015), CBZ (67%) Bangladesh (Habib et al.,
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2013) and PHT (42%) India (Sebastian et al., 2013). This might be due to cost of the drugs

and their availability in resource limited settings.

According to this study, 65.6% of the study participants had a seizure free period of below
one year and 81.4% of the patients had uncontrolled seizure. This finding showed the
treatment is still suboptimal similar to other developing countries (Scott et al., 2001) due to
many reasons but DTPs like non-adherence to AEDs and inappropriate drug selection might

be among the crucial reasons to compromise the treatment outcomes.

About 70% the study participants on a follow up at neurology clinic for the management of
epilepsy had at least one DTP. This is in line with a finding in other chronic disease, which
was 72% among patients having chronic cardiovascular disease in Gebretasik Showa General
Hospital (Kaleab and Mariam, 2017). But this finding was lower than the findings obtained
from hypertensive patients in Adama hospital (80.7%) (Hussein et al., 2014) and diabetic
patients in Wolaita Soddo University Hospital (83%) (Hailu et al., 2017). The discrepancy
might be due to hypertensive and diabetic patients have a number of other co-morbid

conditions and use large number of medication that could possibly increase prevalence DTPs.

ADR (41.5%) was the number one frequently encountered DTP. An adverse effect retrieved
from patient medical records is usually under-estimated. A study in Malaysia illustrated that
most of the patients (31%) claimed to have at least one adverse effect but only 5% of the
cases were documented in medical records (Manan et al., 2014). Therefore, most accurate
data had been obtained by questioning the patient directly in addition to adverse effects
mentioned in medical records. A higher prevalence (82%) was obtained in a community
based cohort study in Netherland (Wassenaar et al., 2013) and 31% in Malaysia hospitalized
epileptic patients (Manan et al., 2014). The discrepancy could be due to difference in study
design in which the higher prevalence was obtained from a cohort study where patients were
followed for longer time. Among 144 patients complaining of ADRs, headache (27.1%),
depression (25.0%), epigastric pain (24.3.0%) and hypersomnia (19.4%) were the most
common adverse effect faced by patients. Gingival hyperplasia due to PHT was reported in
16 (11.1%) of the patients complaining for adverse effects. Similar findings were obtained, in
which headache was the commonest (21.6%) in Jimma referral hospital (Gurshaw et al.,
2014) and (47.8%) in Bishoftu hospital (Rishe et al., 2015) followed by epigastric pain
(18.5%) and confusion (17.5%) (Gurshaw et al., 2014).
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Generally, AEDs are known for their frequent ADRs and most of them have overlapping
cognitive and neurologic side effects. Other systemic adverse effect like epigastric pain was
usually associated with CBZ and VPA, whereas gum hyperplasia was due to PHT. Most of
the ADRs were not life threatening but there were patients experiencing toxicity due to high
dose of PHB. Most of the ADRs are dose related and may be reason for poor adherence,
therefore ADR should be assessed and possible intervention should be taken to improve

medication adherence and treatment outcomes.

The second most common DTP identified in this study was in-effective drug (27.8%).
According to Cipolle et al, (2004) DTP classification, this category has two major
components (inappropriate drug selection and condition is refractory to the drug). Similarly
in India teaching hospital, the treatment was inappropriate in 24.5% as per NICE guideline
and 37% in appropriate as per ILAE guideline (George et al., 2016). A study in Bishoftu
hospital, on AEDs utilization, only 54.4% of AED use was in accordance with the national
standard treatment guideline, while 2.9% were inappropriate and 44% were found to be

difficult to determine since the type of epilepsy was not identified (Rishe et al., 2015).

Appropriateness of AED selection was made based on established guidelines like NICE,
AAN, ILAE and Ethiopian standard treatment guideline for general hospital. The use of PHB
in monotherapy and combination therapy was very high whereas, that of VPA was very low.
One of the common reasons for inappropriateness was drug selection problem with regard to
seizure type. For example patients were taking PHB for focal seizure, while PHT and CBZ
are first line according to the guidelines. The other one was the use of narrow spectrum AEDs
for unclassified seizure type instead of VPA, as it is the AEDs of choice for unclassified
seizure. The physicians working in neurology clinic justified the reason for high prevalence
of inappropriate drug selection in different ways. Major reasons were cost and availability
problems, thus the cost of PHB is low as compared to VPA and CBZ that made the
physicians to prescribe PHB for most of epileptic patients regardless of seizure type. The
other reason cited was influence of previous trends. PHB and PHT were the most commonly
prescribed drugs and unavailability of treatment guidelines for tertiary hospital. Fear of side

effects from CBZ and VPA and once daily dosing of PHB were also among the justifications.

Forty five drug interactions were identified in 13.8% of the study participants. The most
frequently involved AED was CBZ because of its liver enzyme inducing activities. AEDs

have a wide range of drug interactions among themselves and with other drugs commonly by
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liver enzyme induction (CBZ, PHT and PHB) or inhibition (VPA). Such drug interaction is a
major factor that might cause ADRs, therapeutic failure and drug related harm to patients
(Blume, 2003).

The most common drug interactions were between CBZ + PHT, CBZ with anti TB drugs
(isoniazid and rifampicin), and CBZ with HAART medications (efavirenz and
ritonavir/atazanavir). These drug interactions are likely to cause treatment failure or drug
resistance. Thus, changing the medication or dose adjustment is recommended especially for
anti TB and HAART medications. Furthermore, PHB + nifedipine and VPA + warfarin were
another potential drug interaction that could result in uncontrolled HTN and increase in INR
value, respectively. The judgment to identify major drug interaction was based on theoretical
consideration. In clinical practice, some of these combinations may still be used, but the
patient should be closely monitored for manifestations such as lack of therapeutic efficacy or

presence of toxicity.

Inappropriate dosing (dose too low and dose too high) accounted for 11.9% of all DTPs. This
was in line with a finding among epileptic patients taking PHT in Thailand, in which dose
inappropriateness was 13.67% (Kanjanasilp et al., 2008). The principle of seizure treatment is
starting with low dose and escalating to a maximum dose based on treatment response and
occurrence of toxicity (unable to tolerate). The most common drug encountered as high dose
was PHB in which patients were taking above the maximum recommended dose or serum
concentration was above the maximum range whenever available. In contrary, CBZ was
frequently encountered as too low dose usually daily dose of 400 mg or below with patients
having uncontrolled seizure and yet it was not escalated until the optimal treatment was
achieved. There were patients taking combination of AEDs below the recommended serum
concentration that might be due to their pharmacokinetic interaction. Since most of
neurologic side effects are dose related, AEDs don’t have acceptable safety profile.
Therefore, patients on high dose of AEDs should be monitored for toxicity and serum

concentration should be considered for patients with uncontrolled seizure.

Need of additional therapy accounted for 5.1% of all DTPs. The most common untreated
conditions were epigastric pain, migraine headache, anaemia and psychiatric illness like
already diagnosed major depression. Epigastric pain was also associated with poor adherence
and it should be treated, so that it could help to improve patient quality of life and medication

adherence.
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The identification of risk factors for DTPs may be helpful in finding patients at risk. These
patients can then be given special attention, with the hope of avoiding overt DTPs. In the
attempt to identify risk factors, this study showed number of medication taken by a patient
was an important risk factor for DTPs. However, gender and age did not have significant
correlation with the occurrence of DTPs. This finding is supported by studies that number of
medications used was found to be a risk factor for increasing DTPs (Hussein et al., 2014,
Ayalew et al., 2015).

Adherence to AEDs can be measured in several ways. The experience of using MMAS-8
suggests that it is useful as an objective measure. According to Cipolle et al, (2014),
adherence is one of the categories of DTPs but in this study it was done separately by using

MMAS-8 as one core objective.

The rate of adherence to AEDs observed in the present study was 55.7%, which is in line
with the findings in Jimma university (58.5%) (Getachew et al., 2014), China (51.9%) (Liu et
al., 2013), UK (41%) (Jones et al., 2006) and Saudi Arabia (62.7%) (Gabr and Shams, 2015).
But lower than the findings in Palestine (85.3%) (Sweileh et al., 2011), India (98.6%)
(Sebastian et al., 2013) and USA (71%) (Hovinga et al., 2008). The probable reason for these
discrepancies could be due to differences in culture, belief, education and physicians
approach to their patients that could bring differences in patients’ attitudes for their

medication.

According to the patients’ response, the major reason for poor adherence was forgetfulness
followed by patients feeling that they were cured (patients with seizure free period of above
five years), lack of confidence on medication effectiveness and fear of side effects. Similar

findings were reported elsewhere (Gabr and Shams, 2015).

Source of medication was significantly associated with poor adherence. Patients who got
their medication for free were 2.3 times more non-adherent than those who paid for their
medication. This might be due to medication supply in the hospital is inadequate and not
persistent and most of free patients cannot afford to pay for their medication. The findings
also showed that seizure free year was found to have statistically significant association with
adherence of patients. Non-adherence was decreased by 64% and 54% for patients with
seizure free period of 1-2 years and 2-5 years respectively as compared to patients with

seizure free period of below one year. This finding strongly suggests that longer seizure free
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years would make patients to be more adherent to their medications possibly by increasing
patients belief on medication effectiveness and this is in line with other studies (Liu et al.,
2013). In contrary, the association was not statistically significant for patients who have
seizure free period above five years. This might be due to most of these patients perceived
that they were cured that will hinder their adherence. Age, gender, occupation, and place of
residence were not significant factors for medication adherence, which is supported by other
studies (Johnbull et al., 2011, Liu et al., 2013).
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. Limitations of the Study

= The cross-sectional nature of the study didn’t allow a follow up, and it was a
non-interventional study.

= Self-reported measure of adherence was used to measure adherence, which could have
caused overestimation of adherence.

= ADRs was considered based on patients’ complains and/or from medical records
without establishment of causal relationship.

= The result of the study may not be generalizable to all hospitals because it was a
single centred study conducted in a tertiary referral hospital that serves patients

having severe illnesses and multiple co morbidities.
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7. Conclusion

In conclusion, findings of this study showed that GTCS was the commonest seizure type and
PHB and PHT were the most prescribed AEDs as monotherapy and combination therapy as
well. Only 18.6% of the study participants had controlled seizure. Drug therapy problems
were common (70.4%) among epileptic patients. Adverse drug reaction was the top ranking
DTP followed by in appropriate drug selection, drug insteraction and inappropriate dose.
Headache, depression and epigastric pain were the commonest ADRs. CBZ was the most
frequently encountered AEDs for drug interaction and PHB was the common agent used in
high dose. The rate of medication adherence was 57.3% and the common reason for non-
adherence was forgetfulness, medication unavailability and fear of side effects. Number of
medications taken by the patients had a significant association with occurrence of DTPs.
Source of medication and seizure free periods were found to have significant association with

poor adherence.
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8. Recommendations

Guideline should be developed and implemented on treatment of seizure based on the drug
selection parameters.

There should be a regular patient education program similar to other chronic diseases to
improve medication adherence and attitude towards the diseases and its treatment.
Therapeutic drug monitoring of AEDs should be considered for patients who have
uncontrolled seizure and experiencing ADRs to monitor dose related toxicity and sub
therapeutic dose.

Clinicians should assess and monitor patients for signs of adverse drug effects and
appropriate management should be sought and the safest possible alternative should also be
chosen.

Potential drug-drug interactions should be checked before starting a new drug especially for
RVI patients.

Further studies with a follow up of patients and with intervention should be considered. This
may be achieved with the involvement of clinical pharmacists in MTM typically for patients
with other comorbidities and uncontrolled seizure.

Sustainable AEDs availability should be ensured within the hospital to improve medication

adherence.
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Annexes

Annex |: Data abstraction format from patient interview

Part I. Patients socio-demographic characteristics (Use “X” in the Boxes)

Card/code Age: Gender: Pregnancy: O Yes O No
#: M F
Marital status: O Single O Married 0 Widowed "I Divorced
Educational 0 No formal O Primary 0 High school | 1 College & above
level: school
Place of
residence | T —————— s
Occupation: O Unemployed | O Employed | daily laborer | O Merchant

O Student O Farmer Others------------ --

Part Il Clinical characteristics (supplementary to the information obtained from
medical chart)
Weight (kg) Height (cm) Body mass index (BMI)[kg/m2]

1. When did the first seizure episode occur?

2. When did he/she encounter the recent seizure episode?

How many seizure attacks you encountered in one year period?
When did you start your AEDs?

How many AEDs you are taking currently?

o g ~ w

Diagnosis other than epilepsy
(comorbidity)

7. Do you have any medications including non-prescription and traditional medications that
you are taking currently?  Yes[_] No []
If yes please list them

8. Total number of medications you are taking currently

9. Source of your AEDs With payment [] Free []
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Part-111: Assessment of adherence (MMAS-8)

No

Items

Yes

1

Do you sometimes forget to take your pills?

People sometimes miss taking their medications for reasons other than forgetting.
Thinking over the past two weeks, were there any days when you did not take

your medicine?

Have you ever cut back or stopped taking your medicine without telling your

doctor because you felt worse when you took it?

When you travel or leave home, do you sometimes forget to bring along your

medicine?

Did you take all your medicine yesterday?

When you feel like your symptoms are under control, do you sometimes stop

taking your medicine?

Taking medicine every day is a real inconvenience for some people. Do you ever

feel hassled about sticking to your treatment plan?

How often do you have difficulty remembering to take all your medicine?
Never [ ]

Rarely [ ]

Once in a while[ ]

Sometimes[ ]

Usually [ ]
All the time[]

Total score

O o o o o O 0o

If you have any problems that challenges your medication adherence please the select your

reason (more than one answer is possible)
Fear of adverse events
Disbelief in drug effectiveness
Directions not understood
Patient forgets to take
Patient felt better
Patient felt better worse
Drug product too expensive

Patient cannot swallow/ administer
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"1 Drug product not available

"1 Regimen complexity

Others, specif

Part IV. Assessment of adverse drug reaction (undesirable effect)

Have you experienced any undesirable, unusual adverse drug events /allergic reaction to

the prescribed medicines? Yes
If yes would you describe the manifestation of the events

0 No:

Depression Head ache Forgetfulness Weight gain
Blurred vision Gingival hyperplasia Weakness Hypersomnia
Confusion Loss of hair Epigastric pain Skin rash
Irritability Others please Specify----------=-=-mmmmmm oo

Annex Il: Data abstraction format from patient medical records

1. Provisional diagnosis of seizure type
2. Diagnosis other than epilepsy
(comorbidity)

3. Past medical conditions and medications

Medical
condition/
Indication

Drug product
(Generic Name)

Dosage regimen Date (dd/mm/yy) Response

(dose, route, Started
frequency, duration)

Stopped | Effectiveness/
safety profile

4. Physical Examination(PE)/vital

signs: Consecutive record of visits

Parameters

Date(dd/mml/yy

[ [

BP

PR

RR

-I-O

Others:
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5. Relevant laboratory series results (Findings, at least for three consecutive results).

Parameters Date(dd/mm/yy | | | | | |
Lipid profiles Total chol.

LDL: mg/dl

TG: mg/dl

HDL: mg/dI

Liver function test | AST

ALT

ALP

PTT

PT

INR

Rena function test | BUN

Sr. Cr

Cr. Clearance

CBC WBC

RBC

PLT

Hgb

HCT

MCV

MCHV

Neu.

Lymph.

Serum K

Electrolyte Na

Ca

Cl

Blood glucose (RBS) or FBS

Therapeutic drug monitoring if any

Summary of any | EEG
other

investigations/D | MR]
iagnostic

imaging results | cT

Others
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6. Current medical conditions and medications

For the current medical diagnosis (including Comorbid and complications)
Medical  condition/ | Product name | Dosage regimen Date(dd/mm/yy) Response
Indication (Generic Name) (dose, route, Started | Stopped | Effectiveness/
frequency, duration) safety profile
7. Isthere any drug interaction ? yes[ ] No [

If drug interaction is there, specify it

8. Was there any experienced adverse effect of the drugs? Yes [] No []

If yes would you describe the manifestation of the events ----------------=-=-ooemcmme-

Depression Head ache Forgetfulness Weight gain

Blurred vision Gingival hyper Weakness Hypersomnia
plasia

Confusion Loss of hair Epigastric pain Skin rash

Irritability Others please SPeCify---------=-mmmmmm oo
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Annex I11: Modified DTPs Registration Format

DTPs Categories

Common Cause(s) of Drug therapy problem

1. Unnecessary 1 There is no valid medical indication for the drug therapy at this time
drug therapy Duplicate therapy
1 Multiple drug products are being used for a condition that requires
single drug therapy
1 The medical condition is more appropriately treated with nondrug
therapy
1 Drug therapy is being taken to treat an avoidable adverse reaction
associated with another medication
1 Drug abuse, alcohol use, or smoking is causing the problem
2. Needs 1 Untreated medical condition ( a medical condition requires the
additional Co
drug therapy initiation of drug therapy)
1 Preventive/ prophylactic(preventive drug therapy is required to
reduce the risk of new condition)
1 Synergistic/ potentiating (a medical condition requires additional
pharmcotherapy to attain synergistic or additive effect)
3. Ineffective 1 The drug product is not the most effective for the indication being
drug product treated (In appropriate drug selection)
1 Condition refractory to drug
1 Dosage form inappropriate
4. Adverse drug 1 The drug product causes undesired effect
reaction 1 The drug product is unsafe drug for patient
1 The drug product causes allergic reactions
1 The drug product is contraindications due to safety issues
1 Others, specify
5 In . 1 Dose too high
gggemp”ate 71 Dose too low
1 The duration of drug therapy is too short to produce the desired
response
6. Drug 1 Presence of major drug interaction among the medications
interaction
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Annex IV: English version of information sheet

Addis Ababa University, College of Health Science
School of Pharmacy
Department of Pharmacology and Clinical Pharmacy
Dear participant, Good Morning/Afternoon
Introduction

My name is . I am a member of the study that is carried out at

TASH, Addis Ababa, Ethiopia entitled, “Assessment of drug therapy problems among
ambulatory epileptic patients at TASH”. The study is being conducted by Mr. Beshir Bedru
from Addis Ababa University, school of Pharmacy, department of clinical Pharmacy and

Pharmacology, post graduate program.

The main purpose of this study is to assess drug therapy problems and patient adherence and
its possible reasons among epileptic patients at ambulatory clinics of TASH.

Expected Outcomes and/or Benefits

At the end of the study, drug therapy problems and adherence will be evaluated. Therefore,
the study will identify and investigate the main gaps associated with drug therapy problems,
adherence, factors are associated with drug therapy problems and adherence. Feasible
recommendations will be proposed and may benefit you directly or indirectly by improving

the treatment of epilepsy in the hospital.

Thanks for your time
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Annex V: English version of informed consent form

The study will be conducted through recording medical findings from your medical chart and
interviewing. Everything from your information and records would be completely
confidential to the research and the data are stored without your name and only used for the
purpose of this study. Additionally, taking part in this study is completely voluntary. It is
your choice whether to participate or not. You may skip any questions that you do not want to
answer. Please ask me to stop as we go through the information and | will take time to
explain. I would like to thank in advance for your willingness to stay with me for the
interview that will take 20-30 minutes’.

If you have any question or suggestion you can communicate the principal investigator,
Beshir Bedru, Cell phone: +251-941166346

Signature of respondent Signature of interviewer

Thanks for your time

Address of the principal investigator: Mr. Beshir Bedru

Addis Ababa University, CHS, School of Pharmacy, Department of Pharmacology and
Clinical

Pharmacy

Cell phone: +251-941166346

E-mail: beshir.bedru@aau.edu.et
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Annex VI: Questionnaire, Amharic version (PATICT ®MLP $6 )

Card number------------ Code number----------- %

AL0 AN LLACALT mS A7 bAE: 4.C710. H/0H: 4C7ThaeeS hALhA
4C710. T9°VCT AFA
PX 1. ¢TG9k ovlB PR

@& PP aom@BP HAFb WILI°T hES/PA?

ney LOAA:  “NPERC AN NTAALHE
COTHA 07LTA 0NF FholPT AL ooVt vads L TICT S0a”
AT PLVL 9P TG WA T TGk PoLh%@9° 0 At 0GC 01245 NTSE
PGS W7 M1é 2IC WTLI° AWFISOCT hh8h AN LLNCOAET mS AL hAP:
$CON, T/ CLVL 90l TCVEI° 10

PTGk AT

PHY TG PGS ANTI®- hooL VLT VACS IC LT PAT@ TFICTd
AooAP T+ (FHHD-  oo0lt A0 AT T a PP WILTLONS T
awC&HAPT UA I ATSLO0S  PULELCT PGS PGS W HRTT NeoAPTS
PG VANTT T1PLA 1

ek P7.mNe @mAT/TET

(LY TG AL NoogDi T vVaSP AL ?20h0E TICT ' NFHH®- oonlit
NA700: PAMANLES ChamP+9® nvA~TG = FaL2149° DTGk N2LTF  PTiT
POLTA VAZ°S O.mT7 NN oo ACTAAN  ATLTLFA Novlavt: ACHP
PPPoo- +£&TH SIPSA NAT AGIPGAT: TGE PoLNLLD- PVACG WCL LIS
NoohANS NPA oom@P 10 NANY PACOL $73G hed ool¥  ATSE AT
NM9° ONF 10

e L2 OAAMT ABD NMI° AGaoN TP AT

51



PX 2: NPA ooMLP AR PLPLTIT PN oo PR

MY TGT PACNE ool¥ oo-f (loo-h N°ATC CHmNPS AICI®4 hA°T NF
PULOA 10 FT149° PACOAL A4 04271 Phoow/idd 1@ PTGk
AT @7 HLET@S LRPT A@-t@-i h 20-30 LEPLT AYLLE PA-oomLP
AD-T5 @ ovlB Aol G PLE Moo P3P (P L71LE hao(\ISAV-:

N H5m9° 10 T+ WAL+ NNC N&¢ N hd +251 941166346 mL9°

N A-?7984: beshir.bedru@aau.edu.et &me+¢7:

PPA aomBP CPLONT A@ 4CoT
CPA aomBP APl &HCM
¢-HhNs LHL AAOMT7 A% NMI° AGae\ T2 NG
PG ATL

A0 AN CLACAALT mS AL bAE: 4.C710. HH: 4C7Thae8S hALhA
4Co0, T9°VCT e
E-mail: beshir.bedru@aau.edu.et

0/4: +251 941166346
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+6 3. #A-oomLP hJholar

AFA 1. 00 Fh7im- AnmPAL oviNa2F

IR T o EREEERREE—— (NETC L)

1.2. P+ w72 ] aL] acrn €127 a2l ageavee [
1.3. e20F v ean/eaitl] e/t [ eds/4 [

aA 9o+ /o0 eeTnL]

1.4. ¢T9°UCT LLE- — (NETC LIF)

P09l T L] A78% 248 (n 1-8 NEA)[]  U-AHE LB (h9-12 hed) []
8T AG hH NAL[]

1.5. aoGee OJ...............
1.6. eNé UL 0é AT [ teMe [ PIANG/10% [ 4014 [
PP7 NGAE [ MCG [ AN ANT (2700)

1.7. U7 Vaod° Dt FaoCo°L@ a0+ 9°7 PUAN LH PSHA ?

1.8. £U7 Vaod® Aaogihlh LK hom9°P+ 9°7 PuA K 10?7 -

1.9. (LY hoot O L Vae9® A IMIPP1? (LAe-¢-)

1.10 ALY vao9°P a3 ao@-NL h€avd. 9°7 PUN LM 10 -----mmmmemmmemmeeeee

1.12. a4 ML AA LT vavg® ad @ +? a1 eanmge ]
NA ANhPT LNt
1.13. AV P ho.ONS T A Fen1é £ o&DLFT O8I (PAVA @LI°
PAARNI® TAHNH POLO0N8E T oo 5T he; w2 ] eage ]

NA ANhPT LNt
1.14. 0av'r Gat L2008 MmPAA Poo&dt ARTE (M) OFE 1@ -

1.15. oo C9.0TH 1 9°%F avAh 10 N7 [ N2 []
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ARA 2: °ehh.” o517 NFHH@: avOit NA20: hAge@-(L” avhh.f- 8

hRA 2: °40h.” ao&3147 0FHH@ aoOlt NA(E DAge@-(L” avAh. - 8

TPLPFT hP | hELAP®
1 0
1 | A7972 0 a5 2 Lot ALONS PCHD LO-PA? 1 0

2 1 OPTF A87% W hooCht 0N Hemlé O CHALE 70T | 1 0
a&H T ALONS  SPén:: AT U AT
av @5 D% ALONS PPN PGP 1N¢?

3 | &S PT APONS Yao9°P  OAgoPao- HhnI°P7 ALMNS | 1 0
a3 1P AeCmo: LarFh-?

4 | NrH @@9° NAA et at® ACPo 0AH ATS7L LR |1 0
av @5 D% Lo ALONS T PO-PN?

5 | 0 FAPFG@ AT U-A39° av 5P @-MPA? 0 1

6 | VP N AANT (VP NOUET (mé) ATEIE L | 1 0
ST PT hRCMD- LO-PN-?

7 | 0P+ av®SU st avPTE AATE AL ALPT hLavT9°: ACAL | 1 0
NPPr ATEUI° AL 0% APHIS  av@ Y +PF  av PP
PaoOATF 0% A9 Ca-PN?

8 | o@D Py A ON@ Ao PT 9°1 AN LT14-07?
Z A N YA T

NMI° AAE AAE avrt W& L S50 L]
A8 A gFEN T

AMME® W BTFNEN]

U L BTEN [
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2.1. oo@WA7 NAIN WAONS AL 9°n3et 290% (h A€ NAL g
aog° LT GFAQN)
L] 27180 1517 (AL hdoitrl) Navgil-t
[] £L95A N% DA “9A010
1 0Aeo&'1E7 AdANE N avlB DAMNT
[] 2°€Y%E7 AONe Vool AA“1.0000%
[] eo&' kT “177H DAATFah
[ o' k7 Ao-ma: NATLeNTIL
[ hageLaa-
(1 oS T oo &1 ATF NG 24 27200 WAL
C1-+Tiae5 N% dAa-h-
[] o0&t @& OWAPY
AATPNALTDOF e

hEA 3. hoof 4P 180 1% 0L (A8 hit) 79°1°17 NtavAht
3.1. Nav7 (9T 0LI° o' TP ao®N& (EI°4 hov&''ik IC P21
PATAS. U3 PF TN 1% AITIPP T CO-PA?

h® [] A Iomaoige [

3.2 oo ANL ALT NP Coo& kT NooG CINLD- Vs L0 (h A7 NAL
aop\\ aod°lT CTAA)

eNncH] gén 9o [ aoCat [ PRNet aognnaoC [

0l Mirs L eee aanp ] | eehoe pov-L] | heom? fad. arrael ]

Qé-ao DO\ POTC avAN T[] | Pend 4-vaod°[ ] | P44 AL TG “9ahh[ ]

&7 TING (NS [ MAI® DA 70T
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