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ABSTRACT 
Epilepsy is one of the most common neurological disorders with significant economic and social impact. The timely 
access to therapy for patients is a serious problem as defined by World Health Organization. The aim of this study is to 
evaluate generics availability, prices, and utilization of antiepileptic medicines in order to identify the hypothesis if the 
entrance of generics affects the medicines utilization and price variations in Bulgarian market. The study is performed 
as a three-step retrospective observational analysis of 16 existing international nonproprietary names, reimbursed by 
the National Health Insurance Fund during 2014–2020. The study explores the availability of generics and trademarks, 
along with the utilization of antiepileptic medicines and possible differences in reference price per defined daily dose 
(DDD) during the observed period. The 7 years review of antiepileptic medicines placed on the market in Bulgaria 
showed a tendency of decreasing in the number of generic medicines and in consumption despite the stability or the 
reduction in reference prices per DDD. This fact indicated that different factors and the country’s environment also 
played an important role and have affected the overall medicines market. A comprehensive generic policy should be 
developed to ensure timely patient access to treatment and stable level of medicines utilization.

INTRODUCTION 
Epilepsy is a chronic non-communicable disease of 

the brain that affects people of all ages. People afflicted with 
epilepsy have three times higher risk for death than the general 
population (World Health Organization, 2022). The World Health 
Organization (WHO) is concerned with the low access to timely 
therapy for the patients with epilepsy in low- and middle-income 
countries (LMICs) and the social stigma posed by society to the 
families and patients.

In 2016, 24 million patients with idiopathic epilepsy and 
45.9 million patients with all-active epilepsy have been registered 
in the world. This makes epilepsy one of the most common 

neurological disorders globally. Worldwide prevalence of active 
epilepsy increased with age. The global age-standardized mortality 
rate of idiopathic epilepsy is about 1.74 per 100,000. During 
1990–2016, a non-significant change in the age-standardized 
prevalence of idiopathic epilepsy has been observed, but there was 
a significant decrease in age-standardized mortality rates (Beghi 
et al., 2019).

The disability-adjusted life years (DALYs) for patients 
with epilepsy raised by 13.8%, while age-standardized DALY 
rate decreased significantly from 1990 to 2017. The epilepsy 
burden was concentrated in males mainly in developing countries. 
Epilepsy poses higher burden among elderly people due to the 
worsening in quality of life and comorbidities (Bunschoten et al., 
2020).

Treatment of epilepsy is well standardized and newer 
antiepileptic medicines have been introduced, although not 
many of them have added value, especially for patients that are 
resistant to therapy (Schmidt and Schachter, 2014). According to 
the estimations, around 70% of the patients could live seizure-free 
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if diagnosed and treated properly. Therefore, studying the 
utilization and prices of antiepileptic medicines can help in access 
improvement and trend comparison. The total annual cost of 
epilepsy treatment is quite high (Melkamu et al., 2021), so the 
overall health care and social services costs lead to a high rate of 
health expenditures (Ostendorf and Gedela, 2017). A systematic 
review found that indirect costs for treatment of epilepsy ranged 
between 12% and 85% of the total annual costs (Strzelczyk et al., 
2008). A study exploring affordability and prices of antiepileptic 
medicines in 46 countries found that in LMICs, availability and 
affordability of antiepileptic products are insufficient and create a 
barrier for timely patient therapy (Cameron et al., 2012).

The aim of our study is to test the hypothesis if the 
entrance of generics affects medicines utilization and price 
variations analyzing generics availability, prices, and utilization 
of antiepileptic medicines in Bulgarian market.

MATERIALS AND METHODS

Design of the study
We performed a three-step retrospective, observational 

analysis of antiepileptic medicines reimbursed by the National 
Health Insurance Fund (NHIF) in Bulgaria during the period 
2014–2020. The study focuses on 16 international nonproprietary 
names (INNs) included in positive drug list (PDL) and belonged to 
anatomical therapeutic chemical codes N03AB, N03AE, N03AD, 
N03AF, N03AG, and N03AX.

In its first part, we compare the number of reimbursed 
generics and trademarks aiming to find a potential relationship 
between generics availability, trademarks variations, and their 
impact on prices and utilization.

The second part of the study examines the differences in 
reference price per defined daily dose (DDD) of each individual 
INN. The reference price per DDD (lowest one) has been extracted 
from the official public register of the National Council on Pricing 
and Reimbursement of Medicinal Products (NCPRMP) in Bulgaria 
twice a year (in January and in December). The aim of the second 
part is to find whether the price variations have been affected by the 
availability of new generic medicinal products and/or trademarks.

Finally, the medicines utilization per INN as per defined 
daily doses per 1,000 inhabitants per day (DDD/1,000 inh/day) 
has been calculated. The calculations are based on a formula 
proposed by WHO (2017):

DDD/1,000 inhabitants/day =
Sales data in mg/DDD

× 1000
365 × number of inhabitants

The changes in utilization were tested with Mann–
Whitney test for statistically significant differences between 
2014 and 2020. p-values less than 0.05 have been determined as 
statistically significant.

Data sources
The number of reimbursed and dispensed packages of 

observed INNs has been extracted by the NHIF official register 
(NHIF database, 2014–2020). Non-published data for the period 
2014–2017 have been provided by NHIF for study purposes after 
a written request for public access. All other data are publicly 
accessible and there is no need of individual permission. There is 
also no need of ethical approval because the data are not provided 
per patient but per INN of medicines.

The reference price per DDD (also defined as the lowest 
reimbursed price paid by NHIF) and the number of generics 
have been extracted from Annex 1 of PDL “Medicinal Products 
for Outpatient Use” officially published on the website of the 
NCPRMP (NCPRMP database, 2014–2020).

The official database of the National Statistical Institute 
(NSI) (NSI database, 2014–2021) has been used to define the 
number of the inhabitants of the country. According to the data, 
the total population in Bulgaria was as follows: 7,202,198 in 
2014; 7,153,784 in 2015, 7,101,859 in 2016; 7,050,034 in 2017; 
7,000,039 in 2018; 6,951,482 in 2019; and 6,924,882 in 2020.

RESULTS

Availability of antiepileptic generic medicines
The number of reimbursed generics, trademarks, and 

pharmaceutical forms considering each individual INN has been 
examined and illustrated at the beginning and at the end of the 
observed period (Table 1).

During the study period, four INNs have been excluded 
from the PDL (tiagabine, retigabine, phenytoin, and clonazepam), 
while one new INN is included (brivaracetam). Overall number of 
trademarks declined significantly from 107 to 81. New generics 
in three INNs (eslicarbazepine, pregabalin, and lacosamide) 
entered the market after expired patent protection. After the patent 
expiry, the dynamic of inclusion of new generic products in PDL 
is significant in INN pregabalin where the number of trademarks 
rises to 16, and in INN lacosamide the number increases to 12.

Reference price per DDD
The reference price per DDD is based on the lowest 

retail price of the medicinal product within INN grouped by 
active substance and pharmaceutical form, according to Bulgarian 
legislation. It is used as a basis for calculation of reimbursed value 
paid by NHIF for each individual trade name. The difference 
between reference prices per DDD has been examined twice a year 
in order to establish the main changes during the observed period 
(Table 2). Four of the examined INNs reimbursed in Bulgaria have 
been presented in both liquid and solid dosage forms. Variations 
in the reference price per DDD have been examined separately for 
the different pharmaceutical forms belonging to the same INN as 
the way they are grouped in PDL according to the legislation.

Comparison among INNs available in 2014 and 2020 
reveals that a total of 11 INNs have changed their reference prices. 
The decreasing rate is found for nine INNs, whereas the increasing 
is registered in two of them (Fig. 1).

The study findings reveal the highest decreasing rate 
in pregabalin (92%), followed by eslicarbazepine (70%) and 
lacosamide (64%). The number of newly approved generics and 
brand names reimbursed for outpatient use is the highest within the 
group of pregabalin and lacosamide which resulted in significant 
reference price declining. 

Utilization of antiepileptic medicines
A decreasing consumption was found in most of the INNs 

during 2014–2020 (Table 3). The utilization of oxcarbazepine, 
levetiracetam, pregabalin, and lacosamide slightly increases.

Valproic acid is the INN with the highest utilization 
(2.4492 DDD/1,000 inh/day in 2014 and 1.1438 DDD/1,000 inh/
day in 2020), followed by oxcarbazepine (1.0539 DDD/1,000 inh/
day in 2014 and 0.8981 DDD/1,000 inh/day in 2020). According 
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to pharmacotherapeutic recommendations approved in Bulgaria, 
both products are considered as a first line monotherapy for 
generalized or focal epilepsies. The other INNs recommended 
also as a first line therapy include carbamazepine (focal epilepsy), 
ethosuximide (generalized epilepsy), lamotrigine, levetiracetam, 
and topiramate (generalized or focal epilepsies). The results 
reveal that carbamazepine (0.6046 DDD/1,000 inh/day in 2014 
and 0.4911 DDD/1,000 inh/day in 2020), levetiracetam (0.4846 
DDD/1,000 inh/day in 2014 and 0.619 DDD/1,000 inh/day in 
2020), lamotrigine (0.1745 DDD/1,000 inh/day in 2014 and 0.1688 
DDD/1,000 inh/day in 2020), and topiramate (0.1201 DDD/1,000 
inh/day in 2014 and 0.099 DDD/1,000 inh/day in 2020) are also 
widely used in Bulgaria during the study period.

The applied Mann–Whitney test shows that there are 
no statistically significant differences (p ˃ 0.05) in utilization 
between 2014 and 2020.

DISCUSSION
Generics medicines approval and their market entry 

could affect prescription habits, market share, and patients’ access 
to therapy. The impact of the generic medicines’ availability on the 
utilization and price changes of antiepileptic medicines is rarely 
studied, and according to our knowledge, no similar study has been 
performed in Bulgaria. The results reveal that the overall number 
of trademarks paid by NHIF has decreased with 26, whereas the 
number of INNs has decreased with 4 during 2014–2020. At 
the same time, total utilization has decreased from 5.33 to 3.93 
DDD/1,000 inh/day. We also found that generics entrance within 

the group of pregabalin, lacosamide, and eslicarbazepine leads to 
a decrease of the reference price per DDD (with 90%, 64%, 70%, 
respectively) and to increasing utilization (from 0.04 to 0.2211 
DDD/1,000 inh/day, from 0.03 to 0.05 DDD/1,000 inh/day, and to 
0.0125 DDD/1,000 inh/day, respectively). The declining number 
of generics resulted in lower medicines consumption, despite 
the value of reference price per DDD decreasing. This might be 
commented as a risk for the irrational prescribing and utilization. 

A similar study exploring utilization of antiepileptics 
in Morocco reveals a decrease of the average cost per DDD and 
an increase of the consumption during 2008–2018. This fact is 
mainly due to inclusion of several new molecules, declining of 
medicines prices during 2014, and the generic drugs policy. 
Finally, the consumption has increased with 45%, while price 
decrease is about 30% (Cherkaoui et al., 2022).

The utilization of antiepileptic medicines depends on 
prescribing patterns, pharmacotherapeutic recommendations, 
and disease epidemiology. The most often prescribed medicines 
in Bulgaria are valproic acid (2.4869 DDD/1,000 inh/day), 
oxcarbazepine (1.053 DDD/1,000 inh/day), and carbamazepine 
(0.604 DDD/1,000 inh/day) in 2014 and valproic acid (1.1748 
DDD/1,000 inh/day), oxcarbazepine (0.8981 DDD/1,000 inh/
day), and levetiracetam (0.6619 DDD/1,000 inh/day) in 2020. The 
highest rate is also found for lamotrigine (0.1745 DDD/1,000 inh/
day in 2014 and 0.1688 DDD/1,000 inh/day in 2020) and topiramate 
(0.1201 DDD/1,000 inh/day in 2014 and 0.099 DDD/1,000 inh/day 
in 2020). These results could be explained by pharmacotherapeutic 
recommendations as the aforementioned products are considered 

Table 1. Number of generics and trademarks included in PDL in 2014 and in 2020.

INN

2014 2020

Number of generics Number of trademarks Number of generics Number of trademarks

Ethosuximide caps. 1 1 - -

Ethosuximide syr. 1 1 1 1

Carbamazepine 4 6 2 4

Oxcarbazepine susp. ** 1 ** 1

Oxcarbazepine tabl. ** 2 ** 2

Eslicarbazepine ** 1 2 2

Valproic acid tabl. 4 7 4 7

Valproic acid syr. 1 2 1 2

Lamotrigine 3 12 2 6

Topiramate 5 17 3 5

Gabapentin 2 10 2 5

Levetiracetamtabl. 11 30 5 9

Levetiracetam sol. 1 2 2 2

Pregabalin ** 1 8 17

Lacosamide ** 4 4 16

Brivaracetam — — ** 2

Tiagabine 1 2 — —

Retigabine ** 5 — —

Phenytoin 1 1 — —

Clonazepam ** 2 — —

Number of trademarks includes all available formularies (i.e., dosage forms) of each INN.
** Branded product is only available.
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as a first line therapy in focal and generalized epilepsy. The 
results confirm the compliance of clinical practice with the official 
recommendations approved in Bulgaria.

The Australian report reveals a similar trend as those 
found in our study. Valproic acid was the most commonly dispensed 
antiepileptic medicine (24% of all antiepileptic prescriptions 

filled), followed by levetiracetam (22%) in 2019–2020 (Australian 
Institute of Health and Welfare, 2022). The conventional AEDs 
remained a main treatment choice in Israel with relatively high 
use of older medicines during 2010–2014 (Berman et al., 2016).

Valproic acid (28.7%), levetiracetam (19.1%), and 
phenytoin (16.9%) are the most often used monotherapies in 

Figure 1. Changes in reference price per DDD (%) compared in 2014 and in 2020. 

Table 3. Utilization of antiepileptic in DDD/1,000 inh/day during 2014–2020.

INN
DDD/1,000 inh/day

2014 2015 2016 2017 2018 2019 2020

Total value of utilization in DDD/1,000 inh/day 5.3359 5.3672 5.4984 4.5297 3.5295 4.1036 3.9362

Phenytoin 0.0113 0.0155 — — — — —

Clonazepam 0.0322 — — — — — —

Ethosuximidе 0.0072 0.0168 0.0157 0.0033 0.0036 0.0035 0.0040

Carbamazepine 0.6046 0.5901 0.6024 0.5666 0.5274 0.5067 0.4911

Oxcarbazepine 1.0648 1.0811 1.0753 1.0529 1.0322 1.0029 0.9029

Eslicarbazepine acetate — — — — — — 0.0125

Valproic acid 2.4869 2.4553 2.4788 1.5445 0.6133 1.2292 1.1748

Tiagabine 0.0031 0.0122 0.0112 0.0106 0.0096 0.0031  

Lamotrigine 0.1745 0.1724 0.1673 0.1645 0.1667 0.1693 0.1688

Topiramate 0.1201 0.1027 0.1010 0.1034 0.1029 0.1037 0.0993

Gabapentin 0.2559 0.2895 0.3098 0.2762 0.1949 0.1592 0.1412

Levetiracetam 0.4846 0.5240 0.5585 0.5688 0.6154 0.6480 0.6619

Pregabalin 0.0490 0.0618 0.1288 0.1862 0.2122 0.2260 0.2211

Lacosamide 0.0369 0.0435 0.0480 0.0523 0.0514 0.0521 0.0562

Retigabine 0.0048 0.0023 0.0016 0.0004 — — —

Brivaracetam — — — — — — 0.0024
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Taiwan during 2016 (Liang et al., 2022). There were similar 
results to ours published in Belgium whereas, as a first choice 
of therapy, valproate and carbamazepine were preferred. The 
newer generation medicines such as lamotrigine, levetiracetam, 
topiramate, and oxcarbazepine were used most often as second line 
choices for epilepsy treatment. In the absence of reimbursement 
restrictions, lamotrigine and oxcarbazepine would be more 
frequently prescribed (Boon et al., 2008).

The main barriers leading to poor access to AEDs in 
Europe include high medicine prices, application of reimbursement 
restrictions, and regulatory approval. It resulted in restricted 
access, particularly to new medicines, and also it led to different 
availability across European countries. As the reimbursement 
policies ranged from full reimbursement to complete lack of similar 
policy, the availability of antiepileptics is higher in countries with 
public reimbursement policy (Baftiu et al., 2015).

The antiepileptic medicines are fully reimbursed in the 
following European countries: Bulgaria, Czech Republic, Latvia, 
Slovenia, and Estonia. Therefore, we might assume that there 
is a better affordability of these medicines for patients in such 
countries with high reimbursement rate. There are also existing 
reimbursement restrictions in some countries based on a patient’s 
age, brand, dosage of a particular medication, etc. Generic 
prescription of antiepileptics is introduced in most countries 
by developing generic policy (Jędrzejczak et al., 2013) which 
could also increase the generics consumption and market share 
of antiepileptic medicines (Braoudaki et al., 2017). Prescription 
of generic antiepileptics could provide reduction in public 
expenditures and a great number of patients would successfully 
switch to generic antiepileptic formulations (Shaw and Hartman, 
2010). The requirement imposed by Bulgarian legislation for 
reimbursement of the lowest price per DDD is a form of generics-
oriented policy and could be considered such that the generic 
policy is also valid for the country.

In Croatia, the share of generic drugs compared to the total 
drug utilization has decreased by 32% measured by DDD/1,000/
day (N03AE-AX) during 2001–2010. The study finds 6.49 
DDD/1,000 inh/day overall consumption in 2010 with prevalence 
rate of generics. The total cost for psychopharmaceuticals has 
increased by 20.1%, as the number is more visible for branded 
medicines than the generics (32.7% vs. 7.4%). The authors have 
concluded that generic policy needs further development (Polić-
Vižintin et al., 2014). 

In Bulgaria, the number of reimbursed generics 
decreased substantially during the observational 7-year period. 
A direct relationship between medicines availability, prices, and 
utilization could not be concluded. The study found decreasing 
and stable prices of antiepileptic medicines during the observed 
period due to the applied mechanism for external reference pricing 
in Bulgaria (Ministry of Health, 2021). The price decrease was 
accompanied by the reduced use and withdrawal procedures. The 
main reason could be explained such that medicines utilization 
depends on other factors such as deviations in number of patients, 
dosage, and type of prescribed medicines. A longer market 
observation is needed in order to explore the tendencies and main 
factors affecting them.

The main limitation of this study is the lack of 
epidemiological data about the total number of patients. 

Information is available only for the patients and antiepileptic 
medicines subject to reimbursement. An official register for 
patients with epilepsy does not exist in Bulgaria which makes 
comparison and summary of medicines utilization quite difficult.

CONCLUSION
The 7-year review of antiepileptic medicines placed 

on the market in Bulgaria showed a tendency of decrease in the 
number of generics and consumption despite the reduction in 
reference prices per DDD. This fact indicated that different factors 
and the country’s environment also played an important role, and 
have affected the overall medicines market. A comprehensive 
generic policy should be developed in the country to ensure 
timely patient access to treatment and stable level of medicines 
utilization.
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