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Abstract

Background: Epilepsy is a chronic disorder of the brain, and it is considered as the 4th common neurological
disorder. Epilepsy is associated with an economic burden by imposing a significant burden on both the individuals
who have the condition and on those around them, as well as for the society.

Objective: Our objective is to study and evaluate the direct costs associated with the medical management of
epilepsy, one of the most common neurological conditions.

Methods: Observational, cross-sectional 4-month study started in December 2018 till April 2019 in patients
between 2 and 60 years of age with epilepsy without other concomitant diseases. The direct medical costs include
the number of neurology and emergency room visits, number and type of diagnostic tests, days of hospitalization,
and treatment administered for epilepsy.

Results: We studied data from 194 patients, with a mean age of 30.6 years; the mean cost for treatment with
carbamazepine was 78.6 Egyptian pound (EGP); for valproate, the cost was 288.4 EGP, and for levetiracetam, the
cost was 491 EGP. The mean cost of electroencephalogram (EEG) is 108 EGP, and for computer tomography scan
(CT) of the brain and magnetic resonance imaging (MRI) of the brain, it is 149.4 and 423.7 EGP respectively. The
mean cost for hospitalization was 610.5 EGP, and the cost for intensive care unit (ICU) stay was 515.4 EGP.

Conclusion: The economic cost of epilepsy constitutes a major burden for the patients as well as their families;
most of the direct cost was attributed to the purchase of AEDs. This necessitates creating strategies to ensure
regular access to affordable AEDs as well as introducing other varieties of AEDs more potent with less side effects.

Keywords: Epilepsy, Economic burden, Antiepileptic cost

Introduction
Epilepsy is a chronic non-communicable disease of the
brain that affects around 3.4 million individuals in the
USA and 50 million people worldwide making the
disease the 4th common neurological disorder, with
nearly 80% of people with epilepsy live in low- and
middle-income countries [1].
The overall lifetime prevalence of epilepsy was 7.60

per 1000 population and was higher in low-income

countries (8.75 per 1000) than in high-income countries
(5.18 per 1000) [2]. In Egypt, a study done to estimate
the prevalence of epilepsy in Al-Quseir found the preva-
lence to be 5.5/1000 [3], and another study done in Al-
Manial Island found the prevalence to be 6.9/1000 [4].
Around 1/3 of patients with epilepsy live with uncon-

trolled seizures [5], which negatively impact their quality
of life and the ability to function independently [6].
Medical care costs for epilepsy begin with the effort to

detect underlying causes for seizures, to document cor-
tical electrical abnormalities, and to initiate therapy with
an antiseizure drug. This may involve outpatient clinic
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visits, emergency room visits, hospitalization, and the
use of diagnostic evaluations such as electroencephalo-
gram (EEG), computer tomography scans (CT), and
magnetic resonance imaging (MRI). Follow-up treatment
involves regular physician visits to monitor blood levels
and to assess any side effects of the medications
(leukocyte count and liver functions). If adequate control
is not achieved with the first medication used, usually
additional agents are tried. A small percentage of indi-
viduals who do not respond to multiple drug treatment
may be considered for surgery or other therapies such as
the ketogenic diet or vagal nerve stimulation [7].
In 2013, Cramer and colleagues estimated the annual

cost of epilepsy per person in the USA to be 15,414 US
dollars ($), 20% for the use of medications, 38% for the
outpatient related visits, and 24% for inpatients and
emergency department visits. Moreover, the annual cost
of epilepsy increases with an average of $9399 greater in
patients with uncontrolled epilepsy compared to patients
with controlled epilepsy.
Epilepsy is associated with an economic burden by im-

posing a significant burden both on the individuals who
have the condition and on those around them, as well as
for the society.
The need to estimate the economic cost of epilepsy in

a developing country like Egypt is to plan effective treat-
ment with easy access without restriction for antiseizure
drugs which represents an important potential avenue in
which improvements may lead to lower costs, manage
resources, highlight the importance of such a disease,
and assess the importance of prevention.
Our objective is to study and evaluate the direct costs

associated with the medical management of epilepsy,
one of the most common neurological conditions.

Methods
This is an observational cross-sectional 12-month study
that started in December 2018 till December 2019 of
patients coming to the Epilepsy clinic in Ain Shams
University hospital. It is a tertiary educational institution,
managed by the Faculty of Medicine, serving around 2
million patients/year.
The study age ranges between 2 and 60 years of age

with a diagnosis of epilepsy according to the Inter-
national League Against Epilepsy (ILAE) 2017 criteria
[8]. To ensure that the costs were attributable to epi-
lepsy, patients with concomitant conditions (strokes,
intracranial hemorrhage, tumors, degenerative diseases,
metabolic conditions, and/or mental retardation) that
could affect its course, therapeutic protocols, or the im-
pact of treatment were excluded.
According to ILAE, epilepsy is defined by at least 2

unprovoked (or reflex) seizures occurring at least 24 h
apart. Seizures are categorized by the onset into focal-

onset seizures, generalized onset seizures, and seizures
of unknown onset.
In our study, we considered patients with controlled

epilepsy if they had not had seizures of any type for a
minimum of 1 year while receiving the same dose of an-
tiseizure drug or while not taking any medication [9],
and since there is no agreement upon the definition of
medically uncontrolled epilepsy, so we considered pa-
tients who had seizures in the last year to be
uncontrolled.
Our study is a descriptive analysis of the direct cost of

epilepsy which includes treatment with antiseizure medi-
cations, healthcare services as emergency care, hospital
admissions, ICU care and consultation services, and
diagnostic tests performed (basic blood test, antiseizure
drug level, brain CT scan, brain MRI, EEG, long-term
electroencephalogram, brain positron emission tomog-
raphy (PET), brain single-photon emission computed
tomography (SPECT)).
The cost of investigations and medication was referred

to in Egyptian pounds (EGP) according to the price list
from the Ain Shams University hospital, and we used
the micro-costing (bottom-up) approach for costing of
the health service, which depends on identifying and
specifying all the resources that are used by each individ-
ual patient.
All procedures performed in studies involving human

participants were in accordance with the ethical stan-
dards of the institutional and/or national research com-
mittee and with the 1964 Helsinki Declaration and its
later amendments or comparable ethical standards.
Written informed consent was obtained from all indi-

vidual participants involved in the study.

Results
We enrolled in our study a total of 194 epileptic patients,
104 males (53.6%) and 90 females (46.4%) (Table 1). The
mean age was 30.6 years, with a standard deviation of
12.6; the youngest patient was 7 years old; and the oldest
was 60 years old. The patients had been suffering from the
disease for a mean of 12.9 years, with a standard deviation
of 11.11; the longest duration of illness is 47 years, and the
shortest is 1 year. Nine patients only showed high seizure
frequency more than twice/month.
One hundred and fifty-eight patients (81.4%) were di-

agnosed with generalized seizures and 36 (18.6%) with
focal seizures. Fifty-one patients (26.3%) show good

Table 1 Gender distribution among patients

Frequency Percent

Male 104 53.6

Female 90 46.4

Total 194 100
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seizure control with no seizures in the last year of illness,
and 143 patients (87.6%) continued to experience sei-
zures in the last year of illness and only 9 of them show
high seizure frequency more than twice/month.
One hundred patients were on monotherapy (51.5%),

79 of them (79%) were taking classic antiseizure drugs
(phenytoin, carbamazepine, or valproate) and 21 of them
(21%) were taking monotherapy new antiseizure drugs;
77 patients (39.7%) were on polytherapy of antiseizure
drugs, 64 of them (83.11%) were on polytherapy of clas-
sic antiseizure drugs, 12 of them (15.5%) were taking
classic and new antiseizure drugs in polytherapy, and
only one patient was taking polytherapy from new anti-
seizure drugs; and 17 patients (8.8%) were either not re-
ceiving any medication or were non-compliant on
medications (Table 2).
One hundred twenty-seven patients were using carba-

mazepine either as monotherapy or as polytherapy, con-
suming a total of 9986 tablets/month with a mean of
82.9 tablets/month and standard deviation of 40.9; as for
valproate, there was a total of 87 patients using this
medicine either as monotherapy or as polytherapy, con-
suming a total of 10037 tablets/month with a mean of
82.8 tablets/month and standard deviation of 42.8. The
use of other antiseizure drugs was limited in our patients
as our hospital is used to dispense classic antiseizure
drugs only like carbamazepine, valproate, and phenytoin;
however, we had 22 patients on levetiracetam consum-
ing a total of 1286 tablets/month with a mean of 58.4
tablets/month and standard deviation of 19.5.
The mean cost for treatment with carbamazepine was

78.6 EGP; for valproate, the mean cost was 288.4 EGP;
and for levetiracetam, the mean cost was 491 EGP.
Regular laboratory tests done for patients with epilepsy

include complete blood picture and liver functions in-
cluding aspartate aminotransferase and alanine amino-
transferase. In our study, 132 patients (68%) do these

laboratory tests yearly and 62 patients (32%) were either
not doing these tests regularly or did not do it at all,
with a mean cost of standard laboratory test of 54.4
EGP/patient/year. Regarding specific laboratory tests for
medication serum level, 44 patients (22.7%) do these
tests yearly and 150 patients (77.3%) are not, with a
mean cost of 22.6 EGP/patient/year (Table 3).
EEG is one of the investigations used to diagnose and

follow-up patients with epilepsy; our study shows 131
patients (58.2%) do regular EEG once/year for follow-up
and 81 patients (41.8%) do not do regular EEG with a
mean cost/patient of 108 EGP, 121 patients (62.4%) did
long-term EEG to help in diagnosis with a mean cost of
261.9 EGP, and 73 patients (37.6%) did video EEG with
a mean cost of 94 EGP. Regarding brain imaging either
CT scan or MRI, our study shows 145 patients (74.7%)
did the scan at least once during their illness with a
mean cost of 149.4 EGP and 137 patients (70.6%) for the
MRI with a mean cost of 423.7 EGP (Table 3).
Thirty-five patients did PET and/or SPECT either to

identify non-specific lesions in the brain (in one patient,
the brain MRI reported as low-grade glioma, and after
PET scan, she was diagnosed with cortical dysplasia) or
to detect temporal sclerosis. Overall, four patients only
showed an abnormality in the scan, one diagnosed with
cortical dysplasia and the other three with temporal
sclerosis.
Most of our patients follow up regularly for refill

medication with the mean number of outpatient clinic
visits/month is 1.12 and the standard deviation is 3.049;
however, the mean visits to the emergency department
is 2.06 with a standard deviation of 8.10 and the mean
number of hospitalizations per illness for each patient is
1.27 and the standard deviation is 5.67. Eighty-one
patients (41.7%) of our patient visit the emergency
department at least once/year.
Epilepsy patients usually get hospitalized if they ex-

perienced repeated or uncontrolled seizures. In our

Table 2 Types of antiseizure drug use

Frequency Percentage (%)

Monotherapy antiseizure drugs 100 51.5

Monotherapy classic antiseizure drugs
(carbamazepine, phenytoin, valproate)

79 40.7

Monotherapy new antiseizure drugs
(levetiracetam, topiramate, lamictal)

21 10.8

Polytherapy antiseizure drugs 77 39.7

Polytherapy classic antiseizure drugs 64 33

Polytherapy classic and new antiseizure
drugs

12 6.2

Polytherapy new antiseizure drugs 1 0.5

Non-compliance 17 8.8

Total 194 100

Table 3 Frequency of various epilepsy investigations

Investigations Patients who did the
investigation (n = 194)

Regular laboratory tests
(complete blood picture,
liver function tests)

132 (68%)

Antiseizure drug serum levels 44 (22.7%)

Regular EEG 131 (68.2%)

Video EEG 73 (37.6%)

Long term EEG 121 (62.4%)

Brain CT 145 (74.7%)

Brain MRI 137 (70.6%)

EEG electroencephalogram, CT computer tomography scan, MRI magnetic
resonance imaging
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study, the mean days for hospital stay was 2.97 days
and the standard deviation is 13.8, and the mean cost
for hospital stay was 610.5 EGP per patient with a
standard deviation of 2748.4 EGP. Mean days of in-
tensive care stay was 1.07 and a standard deviation of
7.4, with a mean cost of 515.4 EGP and a standard
deviation of 3703.3 EGP.

Discussion
Our study is a cross-sectional study aiming to evaluate
the direct cost of epilepsy. It was conducted in Ain
Shams University hospital.
Ain Shams University hospital supports investigations

and treatment at reduced prices; moreover, it also pro-
vides medical consultation and inpatient services almost
free of charge.
We obtained data from 194 patients, with a mean age

of 30.6 years. We found a predominance of generalized
epilepsy over focal epilepsy. Our patients had been diag-
nosed with epilepsy for a mean of 12.9 years.
In our study, 51% of our patients were receiving

monotherapy and nearly 39.7% were on polytherapy.
The percentage of monotherapy treatment in our sample
was low compared to the data from other studies [9–11].
Although the basic approach for the treatment of epi-
lepsy is the use of a single antiseizure drug in order to
maintain medication adherence, to avoid adverse ef-
fect, and to reduce the risk of interactions with other
medications, our lower percentage of patients on
monotherapy may be attributed to the availability of
only 3 types of classical antiseizure drugs at our hos-
pital (phenytoin, carbamazepine, and valproate) and
the absence of other new-generation antiseizure
drugs. The latter may as well explain the high per-
centage (87.6%) of our patients with uncontrolled sei-
zures having more than one seizure/year.
In terms of the type of medications used, most of our

patients on monotherapy and on polytherapy were re-
ceiving classic antiseizure drugs. However, other studies
showed that the most common polytherapy option was a
combination of classic and new drugs [12, 13].
The mean cost for antiseizure drugs in our study dif-

fered according to the medicine used. For carbamaze-
pine, the mean cost was 78.6 EGP/month, representing
an annual cost of 943.2 EGP. As for valproate, the mean
monthly cost was 288.4 EGP, representing an annual
cost of 3460 EGP. The burden of the cost of these medi-
cations is minimal on the patients, as these medications
are fully financed by the hospital. On the other hand, le-
vetiracetam, which is one of the new antiseizure drugs
that is widely used in Egypt, is not provided for free by
the hospital. The mean monthly cost of levetiracetam is
491 EGP, representing an annual cost of 5892 EGP.

Since different types of epilepsy respond to different
antiseizure drugs and different individuals respond un-
predictably differently as well to each drug, we may have
to switch from one drug to another or to combine 2 or
more drugs in order to reach a proper response. Because
of the limited options provided by our hospital, the
range of management procured to the patients is re-
stricted, leading to an increase in the number of hospital
visits (either emergency department or outpatient visits)
and increased hospitalizations. This was obvious in our
study as 41.7% of our patients at least visited the ER
once/year, which is a very high ratio compared with
other studies; Alison Kitson in 2000 reported that up to
18% of adults in the UK with active epilepsy reported at-
tending the ER on the previous year. On the other hand,
the mean days of hospital stay in our study was 2.97 and
the mean intensive care stay was 1.07 days which was
low compared to a study done in East China [14] in
2019 that stated that the median length of
hospitalization was 13 days in patients with seizure dis-
order. Another study [11, 15], done in Germany, also re-
ported a longer average duration for each epilepsy-
caused hospitalization (10–11.1 days). This contrast can
be attributed to the fact that most epileptic patients in
need of admission usually require to be hospitalized in
the intensive care unit (ICU) or intermediate care unit.
However, seeing that the number of ICU beds is limited
all over the country, our hospital not being an exception,
only a limited number of patients could be admitted to
our facility, leading to the disparity between our findings
and the findings of other studies.
The mean cost of investigations including blood tests,

brain scanning, and electroencephalography per patient
was 1037 EGP; added to them, the mean cost of medical
visits plus hospitalizations was 1125.9 EGP. The mean
annual cost is therefore 2162.9 EGP.
In our study, the price of antiseizure drugs has the

greatest impact on direct medical costs and is consid-
ered the highest contributor to the direct cost. Our
finding concurs with data from other developing
countries where antiseizure drugs constitute a major
expenditure in epilepsy management [16, 17]. In spite
of the fact that our hospital provides 3 classical anti-
seizure drugs for free, most of our patients have
uncontrolled seizure, and this may be due to non-
adherence to the medications because of the side ef-
fects, poor choices for antiseizure drug combinations,
and/or non-availability of new antiseizure drugs. Poor
adherence to medications can result in increased
seizure frequency, less productivity, increased cost for
managing comorbidities, greater social impact, and ul-
timately a multiplied economic burden.
The economic cost of epilepsy and the financial bur-

den it constitutes for the community were high. This
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cost could be greatly reduced if the patient has easy ac-
cess to investigations leading to early diagnosis and the
availability of a wide range of antiseizure drug options
for early seizure control.
To the best of our knowledge, our study is the first

study to investigate the direct cost of epilepsy in Egypt.

Conclusion
The economic cost of epilepsy constitutes a major
burden for the patients as well as their families; most
of the direct cost was attributed to the purchase of
antiseizure drugs. Therefore, strategies to ensure regu-
lar access to affordable antiseizure drugs, as well as
introducing other varieties of antiseizure drugs more
potent with less side effects, will not only cut down
direct cost, but will also ensure better health out-
comes and quality of life.

Limitations
We had some limitations in our study as our findings es-
timate the cost of epilepsy in Ain Shams University hos-
pital and the cost of investigations and medications
varies widely from one health care provider to another
across Egypt and there is no fixed price for investiga-
tions or medications.
We estimated the direct cost of epilepsy only, and we

did not cover the indirect cost, the quality of life, or the
socioeconomic impact.
Our study is a descriptive study for the cost of epi-

lepsy, and we did not do any comparative data as there
is a lack of similar studies in our region.
All health care services at our facility are provided

in lower prices for educational purposes compared to
other facilities, so our estimate represents the lowest
cost.
Also, we did not include in our study the medical cost

of epilepsy-related complications like trauma for
example.
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