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Background: In last two decades, there have been substantial changes in the pattern of lipid-modifying medicines utilisation
following the new treatment guidelines based on clinical trials. The main purpose of this study was to analyse the overall utilisation
and expenditure of lipid-modifying medicines in the Republic of Srpska, Bosnia and Herzegovina during an 11-year follow-up period
and to express its share in relation to the total cardiovascular medicines (C group) utilisation.

Methods: In this retrospective, observational study, medicines utilisation data were analysed between 2010 and 2020 period using the
ATC/DDD methodology and expressed as the number of DDD/1000 inhabitants/day (DDD/TID). The medicines expenditure analysis
was used to estimate the annual expenditure of medicines in Euro based on DDD.

Results: During the analysed period, the use of lipid-modifying medicines increased almost 3-times (12.82 DDD/TID in 2010 vs
34.32 DDD/TID in 2020), with a rise in expenditure from 1.24 million Euro to 2.15 million Euro in the same period. This was mainly
driven by an increased use of statins with 163.07%, and among these, rosuvastatin increased more than 1500-fold, and atorvastatin
with 106.95% increase. With the appearance of generics, simvastatin showed a constant decline, while the other lipid-modifying
medicines in relation to the total utilisation had a neglecting increase.

Conclusion: The use of lipid-modifying medicines in the Republic of Srpska has constantly increased and strongly corresponded to
the adopted treatment guidelines and the positive medicines list of health insurance fund. The results and trends are comparable with
other countries, but still the utilisation of lipid-lowering medicines represents the smallest share of total medicines use for the treatment
of cardiovascular diseases, compared to high-income countries.
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Introduction

Cardiovascular diseases (CVDs) are the leading cause of death globally, taking an estimated 17.9 million lives each year
and representing 32% of all deaths worldwide'. More than four out of five cardiovascular deaths are related to
atherosclerotic cardiovascular diseases (ASCVDs) presented as heart attacks and strokes, and one-third of these deaths
occur prematurely in people under 70 years of age. Over three-quarters of cardiovascular deaths take place in low- and
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middle-income countries.' According to the World Health Organisation, it is estimated that these diseases will cause
nearly 23 million deaths by 2030. Ischaemic heart diseases cause more than 4 million deaths per year in Europe. Data
from the available literature show that a third of ischaemic diseases are associated with high cholesterol values,
representing about 4.5% of total mortality.>

The most common risk factors for ASCVDs are nonhealthy nutrition, lack of physical activity, harmful use of tobacco
and alcohol, which can be further manifested as an increase in blood pressure, blood glucose, lipids and body weight.’
ASCVDs as leading causes of death today are preventable in 80% of cases, meaning that elimination or reduction of risk
factors, such as decreasing the low-density lipoprotein (LDL) cholesterol, smoking secession, or better controlling of
blood pressure,” could reduce the incidence of ASCVDs for 75%.° One of the main goals of treating dyslipidaemia is to
decrease the risk of ASCVD, as well as to reduce early disability and mortality. The latest guidelines of the European
Society of Cardiology (ESC) and the European Athero-sclerosis Society (EAS) strictly recommended that if the goal for
high and very-high risk patients is to prevent the CVDs, then the LDL cholesterol must be reduced as much as possible.”
To prevent high CV risk, the high-density lipoprotein (HDL) cholesterol values must be above 1.3 mmol/L, while the
total blood cholesterol values should be below 5 mmol/L and in CV patients below 4.5 mmol/L.%’

The growing incidence of CVDs is consequently followed by an increased use of cardiovascular medicines over the
years.'” Among these, lipid-lowering medicines are crucial to reduce the risk of ASCVD, and several classes of
medicines have been effectively used over the years or decades like 3-hydroxy-3-methylglutaryl coenzyme A (HMG-
CoA) reductase inhibitors (statins), bile acid sequestrants, fibrates, nicotinic acid, omega-3-triglycerides, and others.

Statins are the most prescribed lipid-lowering medicines worldwide, and this class of medicines is known as
a cornerstone of pharmacological therapy for dyslipidaemia and ASCVD in all major international guidelines.
Although all statins share the same mechanism of action, the degree of LDL cholesterol reduction depends on the
dose and type of statin. Based on the intensity of lipid-lowering effect, all statins can be categorised as high- (atorvastatin
40-80 mg, rosuvastatin 2040 mg), moderate- (atorvastatin 10-20 mg, fluvastatin 40-80 mg, lovastatin 40 mg,
pravastatin 40-80 mg, rosuvastatin 5-10 mg) and low-intensity statins (fluvastatin 2040 mg, lovastatin 20 mg,
pravastatin 10-20 mg, simvastatin 10 mg). These statin dose regimens are individual for each patient, since there is an
individual variation in LDL-C reduction obtained by the same statin dose 90.""

Although the main effect of statins is to lower the level of LDL cholesterol, statins also moderately increase the level
of HDL cholesterol (1-10%)."? Indeed, many studies confirm that statins possess other cholesterol-independent or
“pleiotropic” properties such as anti-oxidative, anti-inflammatory and antiapoptotic effects that contribute to improve-
ment of endothelial function, stabilisation of atherosclerotic plaques, or inhibition of thrombogenic response.'* "’

Statins are used in the primary and secondary prevention of coronary heart disease, reducing very effectively the
incidence of major coronary events.® In the Republic of Srpska, statins are on the medicines list of Health Insurance Fund
(HIF) for primary and secondary prevention of coronary heart disease, as well as for patients with diabetes mellitus and
familiar hyperlipoproteinaemia.

Recommendations for use of statins and other lipid-modifying medicines in these conditions are derived from the
national clinical guidelines for primary healthcare that were developed as a joint document of both the Association of
Cardiologists and Association of Family Physicians of the Republic of Srpska published in 2004. Five years later,
the second edition was released in 2009, followed by the third one in 2015.'* The most recent recommendations have
followed the 2016 and 2019 ESC/EAS guidelines for secondary prevention of ASCVDs, and new medicines have been
added to the list, like proprotein convertase subtilisin/kexin type 9 (PCSK9) inhibitors and cholesterol absorption
inhibitor, ezetimibe.”!' These guidelines have significantly influenced the lipid-modifying medicines utilisation over
the years. The main purpose of this study was to analyse the overall utilisation and financial expenditure of lipid-
modifying medicines during eleven-year period with special emphasis on statins.

Materials and Methods

A retrospective, observational study was conducted to analyse the utilisation of lipid-modifying medicines in the
Republic of Srpska during the period 2010-2020. The Republic of Srpska is one of the two constitutive entities of
Bosnia & Herzegovina with a total population of 1.2 million."® It has executive and legislative functional responsibilities

514 https: ClinicoEconomics and Outcomes Research 2023:15
Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Kalini¢ et al

covering all aspects of healthcare policies. The Ministry of Health and Social Welfare is responsible for planning,
regulation and management functions, while the HIF provides compulsory health insurance coverage for the entire
population based on solidarity and mutuality.'®

Health institutions in the Republic of Srpska that have signed a contract with HIF, regardless of whether they are at
primary, secondary or tertiary level, provide all its residents with free and equal access to health care. The HIF
reimburses prescribed medicines, which are on the essential, or so-called “positive” medicines list. The positive
medicines list is based on Anatomical Therapeutic Chemical (ATC) classification, and all medicines are listed by
international non-proprietary names (INN-ATC level 5).'” The list is updated regularly, at least twice a year, and
published in Official Gazette.”® Cardiovascular medicines that are recommended by a doctor at the secondary or tertiary
level are further prescribed by family medicine doctors at the primary health care and can be dispensed from community
pharmacies, only.*!

The medicines utilisation and expenditure data were retrieved from Public Health Institute (PHI) of the Republic of
Srpska. The PHI is responsible for collecting medicines utilisation and expenditure data from all pharmacies. All data
which are presented in an annual report comprising 100% of pharmacies.'®** Medicines utilisation analysis was
undertaken using the ATC/DDD (Defined Daily Dose) methodology,?® which is the internationally accepted methodology
for measuring medicines utilisation within and across populations.”* DDD is defined as the number of medicines most
commonly used for the most common indication in adults. It is a suitable measure to describe and compare medicines
utilisation patterns between different geographical regions and health facilities.**** Data on outpatient medicines
utilisation are typically expressed in DDD/1000 inhabitants/day (DID/TID) for comparative purposes.>*

According to the official data from PHI with retail prices, the financial data were analysed to get an insight on overall
medicines expenditure during the observed period. The results will be presented as follows: a) utilisation in DDD/TID, b)
expenditure in Euro, ¢) total expenditure in Euro per DDD and d) as a share of utilisation and expenditure of subgroups
in relation to total or cardiovascular medicines utilisation and expenditure. The financial data were initially calculated in
local currency (convertible mark-BAM) before their conversion to Euro. In order to obtain a more detailed analyses of
the statin use, an additional set of data from HIF covering prescribed utilisation of statins only was collected for years
2013, 2016 and 2019. This study was based on anonymous data analyses and did not involve direct patient contacts or
intervention with patient’s electronic records. Therefore, it was not necessary to obtain permission from the Ethics

Committee.

Results

Trends in Lipid-Modifying Medicines Utilisation

The cardiovascular medicines (group C) were the most utilised group of medicines in the Republic of Srpska with a 40%
share of total medicine utilisation during last eleven years of observation (Table 1). The utilisation of lipid-modifying
medicines (C10) has shown a growing trend with an almost 3-fold utilisation increase, from 12.82 DDD/TID in 2010 to
34.32 DDD/TID in 2020 (Table 1 and Figure 1). The utilisation of lipid-modifying medicines (subgroup C10) in the
Republic of Srpska was lower than in other European countries®® as shown in Figure 2. Among these, statins (C10AA)
were the most utilised medicines with over 96% share of all lipid-modifying medicines. The utilisation of statins
increased from 12.62 DDD/TID in 2010 to 33.2 DDD/TID in 2020 (Table 1 and Figure 1).

Atorvastatin, rosuvastatin and simvastatin were the most used statins over the years of observation. The utilisation of
simvastatin in the 11-year period had the tendency of decline, from 4.84 DDD/TID in 2010 to 1.30 DDD/TID in 2020 (a
decrease by almost 73%). At the same time, the utilisation of atorvastatin increased from 7.77 DDD/TID in 2010 to 16.08
in 2020 (a total increase of 106.95%). The highest increase was observed for rosuvastatin, from 0.01 DDD/TID in 2010
to 15.82 in 2020 (Table 2 and Figure 1). The total share of fibrates was very low and varied from 1.01% in 2010 to 3.03%
in 2020. Gemfibrozil was the most prescribed fibrate in 2010, while in 2011 it was ciprofibrate. During the last nine
observed years fenofibrate was the leading fibrate and its utilisation increased from 0.14 to 1.03 DDD/TID, as presented
in Table 2.
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Table | The Utilisation of Total Medicines, Cardiovascular Medicines, Lipid-Modifying Medicines and Statins in the Republic of Srpska
During 2010-2020, Expressed in DDD/TID and Share (%)

ATC DDD/ TID 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
™ DDD/ TID 622.3 746.5 731.5 764.3 841.7 861.2 969.5 1036.3 | 1225.6 | 1157.7 | 1257.6
C DDD/ TID 242.89 | 29440 | 285.39 300.85 338.72 348.74 | 42286 | 460.17 | 502.43 486.93 518.13
% in TM 39.03 39.44 39.01 39.36 40.24 40.49 43.62 4441 40.99 42.06 41.20
clo DDD/ TID 12.82 9.08 9.57 10.14 12.32 13.52 18.75 20.08 26.51 28.26 34.32
% in C 5.28 3.08 3.35 3.37 3.64 3.88 443 4.36 5.28 5.80 6.62
CI0AA | DDD/ TID 12.62 8.75 9.33 9.84 12.00 13.18 18.25 19.49 25.56 27.33 33.20
% in C10 98.44 96.37 97.49 97.04 97.40 97.49 97.33 97.06 96.42 96.71 96.74

Abbreviations: TM, total medicines; C, Cardiovascular system; CI0, lipid-modifying medicines; CI0OAA, HMG CoA reductase inhibitors; DDD/TID, Defined Daily Dose/
Thousand Inhabitants per Day.

The utilisation of other lipid-modifying medicines (subgroup CI0AX) was quite low, with the share of 1%.
Ezetimibe, as the representative of this subgroup, was added to the positive list of medicines in 2019 and its utilisation
in that year was 0.02 DDD/TID, followed by 0.09 DDD/TID in 2020 (Table 2). These medicines were prescribed as
monotherapy or in a fixed combination with medicines belonging to C10AA subgroup.

The cross-sectional analysis of data for prescribed cardiovascular and lipid-lowering medicines in 2013, 2016 and
2019 also showed an increase in utilisation (Table 3). The share of the prescribed cardiovascular medicines in comparison
with their total utilisation decreased from 89.93% in 2013 to 68.44% in 2019. The share of the prescribed lipid-modifying
medicines within their total utilisation decreased from a half in 2013 to a third in 2019. The highest utilisation of these
medicines was recorded in the age group over 60 and was higher in women than in men regarding the utilisation of all
cardiovascular medicines (group C), while higher utilisation of lipid-modifying medicines was recorded in men (sub-
group C10) (Table 1 and Table 3).

Trends in Lipid-Modifying Medicines Expenditure

The total expenditure of medicines increased from 55.85 million Euro in 2010 to 78.75 million Euro in 2020. The
expenditure share for cardiovascular medicines ranged from 29.27% in 2010 to 25.38% in 2020. The expenditure share
of these medicines increased from 16.08 million Euro in 2010 to 19.98 million Euro in 2020 (Table 4). In the same
period, the expenditure for lipid-modifying medicines showed a constant growth from 1.24 million Euro in 2010 to
2.15 million Euro in 2020.

Over 95% of the market share for lipid-modifying medicines refers to statins, with expenditure rise of approximately
70% in 2020 compared to 2010 (Table 4 and Figure 1). Related to the total lipid-modifying medicines expenditure, the
expenditure for simvastatin had a negative trend with a decrease in share from 42.62% in 2010 to 4.77% in 2020. On the
other hand, the expenditure for atorvastatin increased from 0.67 million Euro in 2010 to 0.97 million Euro in 2020.
However, the highest expenditure increase was observed for rosuvastatin, from 0.01 million Euro in 2010 to 1.00 million
Euro in 2020, and with share from 0.58% to 46.61%, respectively (Figure 1).

The total expenditure of lipid-modifying medicines expressed as price per DDD showed an initial increase from 2010
to 2011, which was followed by a nearly 32% reduction in expenditure/DDD in 2020 vs 2010. A similar trend was seen
for simvastatin and atorvastatin. However, when rosuvastatin appeared on the market in 2010, its price per DDD was
very high (1.66 Euro), but after being added to the positive list in 2011, its price per DDD decreased significantly and
then constantly declined in the following years (Figure 1).

Discussion
The results of this study have shown that during an eleven-year period, the utilisation of lipid- modifying medicines in
the Republic of Srpska increased almost three times. Of all lipid-modifying medicines, statins were the most prescribed
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Figure | Trends in statin utilisation and expenditure from 2010 to 2020. (A) Trends in statin utilisation (DDD/TID); (B) Percent of total statin utilisation for individual
statins; (C) Trends in statin expenditure; (D) Percent of total statin expenditure for individual statins; (E) Price per DDD of statins.
Abbreviation: DDD, defined daily dose.

with more than 95% utilisation, while the rest belonged to fibrates and the so-called “other lipid-modifying medicines”,
such as omega-3-triglycerides and ezetimibe. There are several reasons for such a significant increase in statin utilisation
over the years: first, there have been an increased number of patients with CVD over the years, based on real data
obtained from HIF; second, the introduction of more accurate data collection through the web-based health information
system; and third, the strict adherence to national and ESC/EAS guidelines for prevention of ASCVDs that recommended
the use of statins for these conditions.”'"-'*"1527-28 Atorvastatin and rosuvastatin were the most prescribed statins during
whole period, and their prescribing growth properly followed the treatment recommendations towards the use of high-
potency statins.”* > The CURVES study clearly showed that atorvastatin treatment resulted in greater reduction in LDL
cholesterol level than the equivalent doses of simvastatin.>' Additionally, a multicentre STELAR study confirmed that
rosuvastatin was superior in lowering LDL cholesterol levels than atorvastatin given at the same dose.*> The promising
results of these two studies were the basis for the recommendations of clinical guidelines directed toward the use of
atorvastatin, and rosuvastatin as the most potent statins for primary and secondary prevention of ASCVDs."?
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Figure 2 The utilisation of lipid-modifying medicines in the Republic of Srpska in 2019 and 2020 vs other European countries in the same years expressed in DDD/TID
(Adapted from OECD (2021), Health at a Glance 2021: OECD Indicators, OECD Publishing, Paris, https://doi.org/10.1787/ae3016b9-en).2> DDD/TID — Defined Daily Dose/
Thousand Inhabitants per Day; The solid blue lines — the utilisation of lipid-modifying medicines in European countries in 2020; The green dashed lines — The utilisation of
lipid-modifying medicines in European countries in 2019; The red text — The utilization of lipid-modifying medicines in the Republic of Srpska in 2019 and 2020.

As stated in clinical guidelines, the patients with high-risk for ASCVDs should be treated as much as needed to
achieve both, a target LDL cholesterol level and a minimum 50% of its relative reduction, respectively. It is known that
statins pose different potency for LDL cholesterol reduction and their efficacy is dose-dependent. Therefore, a high-
intensity regimen is required to achieve the LDL cholesterol reduction by >50%, while the moderate-intensity therapy is
proposed as the dose that reduces the LDL-cholesterol by 30—50%. If patients cannot tolerate the highest statin doses due
to adverse effects, or if they cannot achieve defined therapeutic goals, then the addition of another lipid-modifying
medicine to a maximally tolerated statin should be considered.’

PCSKO inhibitors are very effective in reducing LDL-C values (up to 60%) as additional therapy to statin treatment.
PCSKD9 inhibitors should be considered in primary and secondary prevention for patients with high and very high risk
due to already developed CVD, premature coronary atherosclerotic disease in the family history or if the value of LDL-C
is significantly higher than the target value despite a high-dose statin treatment regimen, eg atorvastatin 40-80 mg daily
or rosuvastatin 20-40 mg daily.**?

Randomized clinical trials have shown that for every 1 mmol reduction in LDL-cholesterol, the major vascular events
could be decreased by 22%, major coronary events by 23%, coronary mortality disease by 20%, total stroke by 17%, and
total mortality by 10%. This is one of the main reasons why the treatment of hyperlipoproteinaemias is very important
tasks for CVD prevention.>

The results of PURE study comprising 22 countries showed that in high-income countries, like Sweden and Canada,
66% of patients with CVD use statins, while in upper-middle-income countries (Poland, Turkey, Brazil and China) or in
lower-middle-income countries (India) the percentage of patients treated with statins was 27% and about 5%,
respectively.®>® In the SHARE study, only 42% of patients with CVD were treated with cholesterol-lowering therapy
with large variations between countries; 55-56% in Norway, Denmark and Belgium and 27-29% in Slovenia and
Estonia.**’

Variations between different countries of the use of lipid-modifying medicines were also noticed in a study that was
conducted in Serbia between 2015 and 2017, which showed a 3—4 times lower use of lipid-modifying medicines than in
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Table 2 The Utilisation of Lipid-Modifying Medicines in the Republic of Srpska in the Period from 2010 to 2020,
Expressed by the DDD/TID Day and Share (%)

ATC DDD/TID | 2010 | 2011 | 2012 | 2013 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
Clo DDD/TID 12.82 | 9.08 9.57 10.14 | 12.32 | 13.52 | 18.75 | 20.08 | 26.51 | 28.26 | 34.32
% 100 100 100 100 100 100 100 100 100 100 100

CI0AA DDD/TID 12.62 8.75 9.33 9.84 12.00 13.18 18.25 19.49 | 2556 | 27.33 33.20

% 9844 | 96.37 | 9749 | 97.04 | 9740 | 9749 | 9733 97.06 | 96.42 | 96.71 96.74
CI0AAOI DDD/TID 4.84 2.47 1.89 1.67 1.51 1.52 1.64 1.53 1.53 1.27 1.30
% 3775 | 2720 | 19.75 16.47 12.26 11.24 8.75 7.62 5.77 4.49 3.78
CI0AAO05 DDD/TID 777 5.54 5.22 5.61 7.55 8.0l 1.7 12.4 15.37 14.53 16.08
% 60.61 61.01 | 5455 | 5533 | 61.28 | 59.25 62.4 61.75 | 5798 | 51.42 | 468l
CI0AA07 | DDD/TID 0.0l 0.74 222 2.56 2.94 3.65 491 5.56 8.66 11.53 15.82
% 0.08 815 | 2320 | 2525 | 23.86 | 27.00 | 26.19 | 27.69 | 32.67 | 40.80 | 46.06
CI0AB DDD/TID 0.13 0.16 0.22 0.23 0.29 0.34 0.50 0.61 0.96 0.94 1.04
% 1.01 1.76 2.30 2.27 2.35 251 2.67 3.04 3.62 333 3.03

CI0AB04 DDD/TID 0.13 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

% 1.01 0.55 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
CI0ABOS DDD/TID 0.00 0.01 0.14 0.18 0.22 0.27 0.41 0.52 0.88 0.94 1.03
% 0.00 0.11 1.46 1.78 1.79 2.00 2.19 2.59 3.32 3.33 3.00

CI0AB0O8 DDD/TID 0.00 0.10 0.08 0.05 0.07 0.07 0.09 0.09 0.08 0.00 0.0l

% 0.00 1.10 0.84 0.49 0.57 0.52 0.48 0.49 0.30 0.00 0.03

CI0AX DDD/TID 0.07 0.17 0.02 0.07 0.03 0.00 0.00 0.00 0.00 0.02 0.09

% 0.55 1.87 0.21 0.69 0.24 0.00 0.00 0.00 0.00 0.07 0.26

CI0AX06 | DDD/TID 0.07 0.17 0.02 0.07 0.03 0.00 0.00 0.00 0.00 0.00 0.00

% 0.55 1.87 0.21 0.69 0.24 0.00 0.00 0.00 0.00 0.00 0.00

CI0AX09 | DDD/TID 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.09

% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.07 0.26

Abbreviations: CI0, lipid-modifying medicines; CIOAA, HMG CoA reductase inhibitors; CIOAAOI, simvastatin; CIOAAOS5, atorvastatin; CI0AA07,
rosuvastatin; Cl10AB, Fibrates; C10AB04, gemfibrozil; CI0ABOS, fenofibrate; CI0ABO8, ciprofibrate; CI0AX, Other lipid-modifying medicines; C10AX06,
omega-3-triglycerides incl. other esters and acids; CI0AX09, ezetimibe; DDD/TID, Defined Daily Dose/Thousand Inhabitants per Day.

the Nordic countries. The share of lipid-modifying medicines relative to the total cardiovascular medicines in Serbia was
between 5% and 6%, while the share of lipid-modifying medicines in Norway was much higher, around 30%, and around
20% in Finland.

At the same time, the utilisation shares of statins relative to lipid-modifying medicines in Nordic countries were over
95%, while in Serbia that share was around 90%.%* In comparison with that study, the utilisation of lipid-modifying
medicines in the Republic of Srpska expressed as relative share to all cardiovascular medicines followed the Serbia trend
(5-6%), while the utilisation of statins expressed as share relative to the lipid-modifying medicines followed the Nordic
trend with over 95%. Similar results were seen in North Macedonia with over 95% of the market share for lipid-
modifying medicines, which mainly refers to statins in the period from 2013 to 2016.%
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Table 3 The Utilisation of Cardiovascular Medicines and Lipid-Modifying Medicines by Age Groups and Gender of
Prescriptions in the Republic of Srpska During 2013, 2016 and 2019, Expressed in DDD/TID and Share (%)

Year | ATC Gender Age Group
0-40 41-60 Over 60 Total
DDD/TID % DDD/TID % DDD/TID % DDD/TID %
2013 C M I.15 0.47 23.29 9.56 67.15 27.59 91.59 37.62
F 1.92 0.79 38.63 15.86 I11.35 45.73 151.90 62.38
Clo M 0.04 0.74 0.92 16.97 1.87 34.32 2.82 52.03
F 0.03 0.55 0.85 15.68. 1.72 31.73 2.60 47.97
2016 C M 1.47 0.48 27.84 9.16 90.47 29.79 119.80 39.44
F 227 0.75 42.75 14.07 138.93 45.75 183.95 60.56
Clo M 0.03 0.46 0.91 13.86 2.65 40.33 3.59 54.64
F 0.03 0.46 0.75 11.41 2.20 33.48 2.98 45.36
2019 C M 1.33 0.40 28.72 8.62 106.26 31.88 136.30 40.90
F 1.92 0.58 41.50 12.45 153.55 46.08 196.95 59.10
Clo M 0.03 0.32 1.13 12.22 4.02 4351 5.18 56.06
F 0.03 0.32 0.89 9.62 3.15 3401 4.06 43.94

Abbreviations: C, Cardiovascular system; C10, lipid-modifying medicines; DDD/TID, Defined Daily Dose/Thousand Inhabitants per Day; Gender M, men;
Gender F, female; Age group, years of life.

Table 4 Expenditure of Total Medicines, Cardiovascular Medicines, Lipid-Modifying Medicines and Statins in Republic
of Srpska During 2010-2020, Expressed in Million Euro and the Shares (%)

ATC 2010 | 2011 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
™ Million € | 55.85 | 64.69 | 60.55 | 62.35 | 73.43 | 77.30 | 67.43 | 78.55 | 73.98 | 75.12 | 78.75
C Million € 16.08 19.73 17.51 1843 | 21.72 | 2262 17.95 17.81 18.83 18.65 19.98

%in TM | 29.27 | 3049 | 2893 | 29.56 | 29.58 | 29.27 | 266l 22.67 | 2546 | 2483 | 25.38

clo Million € 1.24 1.58 1.50 1.55 1.77 1.80 1.87 1.68 2.11 2.13 2.15
% in C 7.68 8.0l 8.58 8.40 8.13 7.95 10.42 9.43 11.21 11.40 10.75
CI0AA | Million € 1.20 1.54 1.47 1.52 1.73 1.76 1.83 1.64 2.06 2.05 2.05

%in CI0 | 97.19 | 97.4I 98.10 | 98.13 | 98.04 | 98.10 | 9782 | 97.78 | 97.38 | 96.55 | 95.27

Abbreviations: TM, total medicines; C, Cardiovascular system; CI10, lipid-modifying medicines; CIOAA, HMG CoA reductase inhibitors; €, Euro.

After the intensive growth of statin use at the beginning of the 21st century, their use has been stabilised in recent
years, with constant slight annual growth. One of the reasons for a significantly lower prescribing of lipid-modifying
medicines and therefore statins in the Republic of Srpska comparing with the neighbouring and other European countries
could be found in the prescribing policy. The HIF of the Republic of Srpska has very strict criteria for statin prescribing
and reimbursement. The indications for which statins can be prescribed and reimbursed are based on risk assessment for
primary and secondary prevention of heart diseases, diabetes mellitus, familiar hyperlipoproteinaemia, chronic renal
failure and transplanted organ condition with hyperlipoproteinemia and presence of implants and grafts on the heart and
blood vessels.*® All statins that are available on the market of the Republic of Srpska are included in the positive
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medicines list, but as “group B medicines” with 50% reimbursement by HIF,?* meaning that half of statin’s price refers to
patient’s co-payment.

The financial expenditure for lipid-lowering medicines expressed in Euro increased a bit less than two-fold during the
period of eleven years. Statin expenditure followed this trend and increased proportionally with some variabilities related
to different types of statins. More than half of the current statin expenditure was related to atorvastatin, while in 2020
rosuvastatin expenditure almost equalised with atorvastatin.

The decreasing trend in the share of the prescribed lipid-modifying medicines within their total utilisation in years
2013, 2016 and 2019 could be the result of several factors. First, expiration of the patent protection of new originator
molecules, followed by the occurrence of numerous generics, has a direct impact on prices which makes them more
available for patients without prescriptions. Second, strict co-payment policy and higher generic availability of statins
have been the major reasons for the shift from prescription only towards the higher dispensing of these medicines without
prescription.

Our study confirmed that cardiovascular medicines have been mostly used by elderly patients and primarily by
women, while lipid-lowering medicines were utilised predominantly by men. This could be explained by the fact that the
incidence of cardiovascular diseases is high in elderly population and increased in postmenopausal women.>>**!™3

Comparing to our study that was conducted at the period 2004-2010, the statin utilisation in the period 2010-2020
continued to rise but not as much as during the previous period. The similarity between these two studies is in the finding
that utilisation and financial growth were mostly driven by atorvastatin. The reduction in expenditure/DDD is smaller
than in the earlier analysis, except for rosuvastatin that was at that time included as new medicine in the positive list."’
The appearance of generic medicines with lower prices, but with the same safety and efficacy, apparently caused
significant changes in the overall statin utilisation, with the significant influence on total statin expenditure.**

The similar trend of statin utilisation and expenditure during the period of 20 years can be seen in a Danish study. The
overall use of statins from 1996 to 2015 increased 62-fold, from 2.2 to 137.3 DDD/TID, while the expenditure for statins
increased from ~$20 million to ~$33 million. Total spending for statins was below that in 1998, due to a large reduction
in the cost of statins per DDD and the introduction of generic forms of medicines and generic prescribing policy.*’
Similarly, after the statin generics were introduced in the Republic of Srpska in 2011, the expenditure of these medicines
has decreased. Other lipid-modifying medicines, such as fibrates and ezetimibe, had negligible effects on total utilisation
and expenditure.

Strengths and Limitations

The strengths of this study are a fairly long period of observation and accurate and reliable data comparable to other
studies. This type of study enables adequate monitoring and decision-making process in accordance with the utilisation
data and gives us the insight in the appropriateness of treatment guidelines. The study has some limitations. First, it was
not able to assess the medicines utilisation data according to patients’ diagnoses, including the established and confirmed
ASCVD in statin users with comorbidities that could influence the medicines utilisation figures. Second, this study
cannot give us the insight into the actual users of lipid-modifying medicines since treatment adherence has always been
a problem in the management of dyslipidaemia. Nevertheless, the main purpose of this study was to analyse the overall
utilisation trends, and therefore, this limitation has not influenced the conclusion.

Conclusion

Our study provides detailed and important insights into the increased trends of lipid-modifying medicines utilisation and
expenditure in the Republic of Srpska between 2010 and 2020. The overall increase was driven by increased prescribing
of statins as generic medicines, primarily atorvastatin at the period from 2013 to 2014, and then rosuvastatin at the period
from 2017 to 2018. At the same time, simvastatin utilisation trend has shown constant decline. These data are comparable
with utilisation and expenditure trends of other countries, with the fact that the use of these medicines in low-income
country still represents a smaller share in overall use of cardiovascular medicines compared to high-income countries.
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