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Purpose: A rational use of statins has a major and increasing importance in public health and 

allocation of financial resources by the health insurance funds (HIFs). The aim of this study 

was to evaluate the market share and utilization trends of statins in the Republic of Macedonia 

(R. Macedonia) from 2013 to 2016.

Materials and methods: A retrospective analysis and data comparison for the utilization of 

HMG-CoA inhibitors (C10AA) in R. Macedonia from 2013 to 2016 were conducted. The data 

obtained from HIF, IMS Health, pharmaceutical industry and marketing authorization holders 

(MAHs) were evaluated through defined daily doses per 1000 insurers per day (DDD/TID).

Results: Cardiovascular drugs are the most commonly prescribed and utilized drugs in R. 

Macedonia. The HIF cost for cardiovascular disease (CVD) increased to €2,243,777.00 in the 

period from 2013 to 2016. Since 2012, the reimbursement shows that atorvastatin accounts for 

the highest expenditure reaching €2,162,958.00 while rosuvastatin reached €1,645,860.00 in 

2016. The increased consumption of statins is confirmed from the records obtained from IMS 

Health databases in the evaluated period in R. Macedonia suggesting increased expenditures with 

total growth of 35.65% reaching €4,421,280.24 in 2016. Evident growth of statin consumption 

is confirmed from the data obtained from the pharmaceutical industry and MAH. The statin use 

increased from 42.347 DDD/TID in 2013 to 71.697 DDD/TID in 2016, although it is lower in 

comparison to other European Union (EU) countries (1.1–2.5-fold).

Conclusion: The rapid increase in the consumption of statins can be attributed mostly to an 

increase in the consumption volume. It is inevitable to widen the price reduction concept with 

initiatives that may control statin consumption amounts with measures such as educational 

programs for rational drug utilization and targeting eligible population.

Keywords: statins, cardiovascular prevention, expenditures for statin utilization prescription 

drug expenditure

Introduction
The risk factors for coronary heart disease (CHD) could be classified into two groups: 

not modifiable (age over 65 years and hereditary positive family history) and modifi-

able (hypertension, hypercholesterolemia, type 2 diabetes, cigarette smoking, alcohol 

consumption, obesity and physical inactivity). The clinical trials have confirmed that 

a decrease in the cholesterol level up to 10% lowers the risk of death from CHD by 

approximately 15%.1

Cardiovascular diseases (CVDs), such as stroke and ischemic heart disease, are 

still the main cause of death (40%) in the European Union (EU), especially in Central 

and Eastern Europe. Heart diseases account for approximately 25% of all deaths in 
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people aged 65–84 years and approximately 33% of deaths 

for people aged 85 years and older.1–4 Moreover, the cost to 

the EU economies linked to CVD is not decreasing and is 

currently estimated to be €196 billion a year, i.e., 54% is 

due to health care costs, 24% is due to productivity losses 

and 22% is due to the informal care of people with CVD. 

In the Republic of Macedonia (R. Macedonia), diseases of 

the cardiovascular system (with 57.8% of total deaths) are 

the most common cause of death. From the 19,000 deaths, 

11,000 are a consequence of a CVD. Each year in R. Macedo-

nia, more than 3,000 CVDs are registered in 10,000 residents 

and about 160 are being treated in hospital. In an effort to 

reduce the CVDs, which cause 18 million deaths globally 

per year and affect more than 1 billion adults worldwide, 

researchers and physicians according to relevant facts and 

evidence-based medicines are suggesting the daily usage 

of cholesterol-lowering drugs. The point of these recom-

mendations is accepted and implemented in evidence-based 

guidelines for clinical practice, such as the latest guidelines 

from the American College of Cardiology (ACC) and the 

American Heart Association (AHA) 2013, updated on 

January 25, 2016.

HMG-CoA reductase inhibitors (statins) reduce the 

incidence of coronary events significantly, in both primary 

and secondary prevention, being the most efficient hypolip-

idemic compounds that have reduced the rate of morbidity 

and mortality in coronary patients. The addition of 40 mg 

simvastatin to the existing treatment of patients with coronary 

disease, occlusive arterial disease and diabetes was confirmed 

as a beneficial approach associated with the reduction in 

myocardial infarction, stroke or revascularization by one-

quarter to one-third depending on the patient compliance in 

comparison to the placebo group in large randomized trial, 

irrespective of the patients’ initial cholesterol concentra-

tions.5 Statins have been shown to lower “bad” low-density 

lipoprotein (LDL) cholesterol levels by 21–63% and to raise 

“good” high-density lipoprotein (HDL) cholesterol levels 

by 4–16%. Clinical studies have confirmed that, in certain 

people, statins reduce the risk of heart attack, stroke and 

even death from a heart disease by 25–35%.1,5 Many studies 

revealed that there are negligible differences in the effective-

ness between the various statins applied with appropriate 

doses, which encouraged the generic prescription of these 

drugs, a measure that is especially important in low-income 

countries.5,6 In addition, statins are drugs with favorable 

safety profiles with a rare but serious and potentially fatal 

side effect rhabdomyolysis. Adverse events and tolerability 

are equivalent among statins and are dose dependent. All 

statins are recommended as once-daily oral dose and are 

equivalent when comparing convenience.7,8 Evolving clinical 

guidelines result in a higher number of patients eligible for 

statin therapy and market increase.2,9

Financial expenditure of national insurance funds (NIFs) 

is constantly increasing owing to the rapidly growing propor-

tion in health care costs due to the high prices of drugs. The 

availability of low-cost generic statins in low- and middle-

income countries (LMICs) increases the medicine access and 

treatment adherence for patients.

Many drugs are attributed to demand-side measures, such 

as specific obligatory prescription or indication conditions. 

Statins have dominated the global dyslipidemia therapeutic 

market for the past few decades, but the global statin market 

has been  continuously decreasing since 2004. In 2011, it was 

valued at $20.5 billion, with a trend of decline for approxi-

mately 7.2% each year, so it is estimated to reach $12.2 billion 

by 2018. The most noticeable decline was obtained in 2012 

with the patent expiries of Lipitor (atorvastatin calcium), 

Vytorin (ezetimibe/simvastatin), Lescol (fluvastatin) and 

Crestor (rosuvastatin), followed by severe generic erosion. 

Rational prescribing of statins, acceptable co-payment policy 

and higher generic availability of statins have a major and 

increasing importance for the public health, appropriate 

patient compliance and allocation of financial resources by 

the health insurance funds (HIFs).

To control the health care expenditure, USA and European 

countries are developing and employing various cost contain-

ment policies, such as pricing and reimbursement regulation, 

i.e., supply-side initiatives.3 A price-regulated system with 

established rules for generic pricing was implemented in 

Croatia, Belgium, France, Norway and Poland, and a free 

pricing was introduced in Germany, the Netherlands, Swe-

den, Scotland and UK, whereas a mixed approach was used 

in Austria. Since various statins at therapeutic doses were 

seen as essentially similar by the health authorities in EU 

countries, multiple demand-side measures were implemented 

as International Nonproprietary Name prescribing resulting 

in considerable savings by the utilization of generics instead 

of originator drugs and incentive use of lower price generics 

by switching patients from rosuvastatin to atorvastatin and 

prescribing of simvastatin and atorvastatin as a first-line 

therapy.5,6,10–13

R. Macedonia provides almost universal health care 

coverage including reimbursement of prescription drugs 

to its citizens and permanent residents (2.1 million people) 

via a mandatory public health insurance system. The 

reimbursement is based on a list of fully or partially paid 
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medicines. The overall drug expenditure in R. Macedonia 

approaches about 30% of the total health care costs, with 

5.9% on statins alone (reaching €11.7 million in 2016), 

so a special attention is inevitable, because of the current 

economic problems in the country. In R. Macedonia, statins 

are prescribed exclusively by specialized cardiologists and 

doctors of internal medicine, and also general practitioners 

(GPs) are allowed to prescribe statins for some indications. 

Co-payments for all the below-mentioned statins available 

in R. Macedonia are low, and they could not influence con-

siderably the patients’ adherence, as it was discussed in the 

literature review by Simoens and Sinnaeve.14 Although 22 

different brands of generic statins (atorvastatin [8], rosu-

vastatin [7], simvastatin [5], fluvastatin [1] and lovastatin 

[1]) are marketed in R. Macedonia, almost 99% of the 

market share accounts for atorvastatin, rosuvastatin and 

simvastatin. According to the official data from the HIF for 

the previous 5 years, the utilization of statins is higher and 

is constantly increasing with a serious economic burden on 

the Macedonian health care system.

The aim of our retrospective study was to evaluate the 

market share and utilization trends of statins in R. Mace-

donia in the period from 2013 to 2016. The evaluation was 

performed using the official data for statin utilization from 

the national HIF (NHIF), IMS Health (Skopje, Macedonia), 

pharmaceutical industry and marketing authorization hold-

ers (MAHs).

Materials and methods
Data source and collection
A retrospective analysis and data comparison for the uti-

lization of HMG-CoA reductase inhibitors (C10AA) in 

R. Macedonia were conducted. The number of prescrip-

tions for statins, pricing and reimbursement information 

were collected from the publicly available annual reports 

published by the Macedonian HIF. The data related to 

comparative analyses were obtained from IMS Health, 

pharmaceutical industry and MAHs. The exchange rate 

between Macedonian denar (MKD) and one unit of the 

common European currency (MKD/€) was 61.5 MKD in 

the evaluated period. The data on utilization were measured 

in defined daily doses per 1000 insurers per day (DDD/

TID) in the period from 2013 to 2016. DDD is the assumed 

average maintenance dose per day for a drug used for its 

main indication in adults.15 The unit prices were calculated 

per DDD according to World Health Organization (WHO) 

Collaborating Centre for Drug Statistics Methodology,16 

which are 30 mg for simvastatin, 20 mg for atorvastatin 

and 10 mg for rosuvastatin since these statins account for 

almost 99% of the market share in R. Macedonia.

Results
R. Macedonia has 2.07 million citizens with 1.85 health 

insurance insurers. The Fund Total HIF’s budget for 2017 is 

around €438 million, and around 10% of this budget (€45 

million) is planned to be spent on prescription medicines 

in the primary health care. According to the obtained data 

from the WHO, the gross domestic product (GDP) per capita 

according to data amounts to US$5,020 for the year 2016, 

and 4.5% of GDP is allocated for the health.

Expenditures for drugs on the reimbursement list show 

a constant growth in the past decades. For comparison, in 

2002, the expenditures were €19,512,195.12 for 8 million 

prescriptions, and in 2008, they were €21,138,211.38 for 

10 million prescriptions reaching the twofold increase in the 

budget in 2016. The number of prescriptions in 2016 grew 

by 5.4% in comparison to 2015.

According to the official data from HIF, the number 

of dispensed prescriptions in R. Macedonia is increasing 

approximately between 1 and 1.7 million each year in the 

period from 2013 to 2016, reaching 22,274,288 prescrip-

tions in 2016.

The total expenditure for drugs was €34,536,246.6 in 

2013, whereas in 2016 it was €42,701,143.38. The expen-

diture growth increased for about 6.5% from 2013 to 2015 

with the highest increase of 8.2% in 2016 compared to 2015 

(Figure 1).

Cardiovascular drugs are the most commonly prescribed 

and used drugs in R. Macedonia (43.4% of all prescriptions 

in 2016 account for CVD drugs). Cardiovascular drugs 

amount to 28% of the total expenditure for drugs from HIF. 

The average HIF costs for this group of drugs was €10.8 

million in the period from 2013 to 2015 with an increasing 

trend of approximately 6.5–7.1% each year. The expenditure 

growth for this group of drugs was 6.7% for 2016 compared 

to 2015 amounting to €11,674,471.54 (Figure 2).

Regarding the official data from HIF, atorvastatin is 

constantly on the list of 10 most commonly utilized drugs 

in R. Macedonia since 2012, and it accounts for the highest 

expenses from the reimbursement, reaching €2,162,958.00 

in 2016 (Figure 3).

Rosuvastatin is also one of the 10 drugs that manifest the 

highest costs from the NHIF with €1,645,860.00 in 2016. 

The presented results revealed that 5–5.9% of the budget 
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Figure 1 Total expenditure for prescription drugs for primary health care in euros.
Note: Data from the NHIF.28

Abbreviation: NHIF, national health insurance fund.
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Figure 2 Expenditures for CVD in euros.
Note: Data from the NHIF.28

Abbreviations: CVD, cardiovascular disease; NHIF, national health insurance fund.
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Figure 3 Expenditures for atorvastatin in euros.
Note: Data from the NHIF.28

Abbreviation: NHIF, national health insurance fund.
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expenditures for all drugs in R. Macedonia are accounted for 

atorvastatin followed by 3.2–3.86% for rosuvastatin.

To evaluate the volumes and expenditures associated with 

statins, data from IMS Health were obtained to help assess some 

differences which could be an indicator for the out-of-pocket use 

of statins. According to the official data from IMS Health in R. 

Macedonia, over 95% of the market share for lipid-modifying 

agents refers to statins in the period from 2013 to 2016.

The expenditure evaluation of both hospital and pharmacy 

channels shows a continuous trend for increasing outflows. 

In R. Macedonia, statins are most commonly obtained from 

community pharmacies ranging between 97% and 99% in 

the period from 2013 to 2016, and only a small percentage 

is dispensed in hospitals. The official data suggested that 

more than 88% of all statins utilized in R. Macedonia in the 

evaluated period are covered and reimbursed by HIF. The 

sum expenditures for statin utilization from hospital and 

pharmacy channels (commercial and reimbursed) according 

to the data obtained from IMS Health are constantly rising: 

14% in 2014 compared to 2013, 15% from 2014 to 2105 

and 12.15% from 2015 to 2016, or in total 35.65% growth 

is observed in this period amounting to €4,421,280.24 in 

2016 (data are shown in Figure 4).

In comparison to the official HIF data, noticeable dif-

ferences are observed for the dispensed generic drugs and 

variations in their average costs of 10% in 2013 and 2014 

and 8% in 2015, a fact that indicates a potential out-of-pocket 

expenditure and possible irrational use of these lipid-lowering 

drugs (Figure 5).

The data obtained from the pharmaceutical industry and 

MAHs for statin utilization in R. Macedonia have confirmed 

that simvastatin is the only lipid-lowering drug that has trend 

of declined lowered costs for 25% from 2013 to 2014 and 

19% from 2014 to 2015, i.e., the total decrease accounts for 

40% in the 2-year period. A slight increase in simvastatin 

expenditures was observed only in 2016 (6.2% compared 

to 2015), reaching €76,432.36 last year. Almost 98% of the 

market share for simvastatin came from the local generic 

company such as Alkaloid AD (Skopje, Macedonia; brand 

name Holesta).

Mirroring the observed trends in other low-income 

countries, a remarkable increase in statin consumption in 

R. Macedonia was observed after their patent expiry when 

generics become available. Five different brand names in 

six different doses from 10 to 80 mg for atorvastatin are 

accessible in our country. Krka (Novo Mesto, Slovenia) 

Figure 4 Sum expenditure in euros for statins (IMS Health).
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Figure 5 Comparison of data for statin utilization in euros according to IMS Health and NHIF.
Abbreviation: NHIF, national health insurance fund.
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followed by Lek-Sandoz (Ljubljana, Slovenia) has the 

biggest percentage of the market share for atorvastatin, 

and only a small percent accounts for Alkaloid and Pliva-

Teva (Zagreb, Croatia). A high increase in the number of 

prescriptions which resulted in 31.8% total enlargement of 

the costs is established in the evaluated period.

Rosuvastatin is marketed in six doses ranging from 5 

to 40 mg. Almost a doubling in sales is confirmed for rosu-

vastatin in the period from 2013 to 2015, so this drug has 

reached the sixth place in the list of the most utilized drugs 

in R. Macedonia. A considerable increase in the number of 

prescriptions which resulted in a 59.7% increase in the total 

increase of costs (39% for 2014 compared to 2013 and a 

large elevation of 17% for 2015 compared to 2014, which 

continued in 2016 with 20% increase compared to 2015) is 

established in the evaluated period.

According to the data gathered from the pharmaceuti-

cal industry and MAH, there were 14.78% lower expenses 

in 2013 for statin utilization according to the NHIF of R. 

Macedonia. This trend, continued in 2014 and 2015, and 

the difference in costs was only 1% higher according to 

the available official data obtained from NHIF in 2016 

(Figure 6).

Statin utilization as DDD/TID
The total drug utilization in R. Macedonia is in a constant 

growth in the past 15 years. As it was already mentioned, 

the financial expenditures and drug utilization for statins 

expended in the analyzed period. The use of statins increased 

from 42.347 DDD/TID in 2013 to 50.220 DDD/TID in 2014, 

57.546 DDD/TID in 2015 and 71.697 DDD/TID in 2016. The 

use of simvastatin in the 4-year period expressed as DDD/

TID has a tendency of decline (decrease of almost 55%). On 

the other hand, the use of atorvastatin has an increase from 

28.273 DDD/TID in 2013 to 40.802 in 2016 (a total increase 

by 31%). The highest increase was observed for rosuvastatin 

available since 2010, from 12.02 DDD/TID in 2013, 19.4 

DDD/TID in 2014, 23.16 DDD/TID in 2015 and 29.505 in 

2016 (total increase by 59.25%; Figure 7A and B).

The utilization of statins in R. Macedonia has been ris-

ing steadily, and it is gradually approaching the utilization 

in terms of DDD and patient number in other European 

countries. Although R. Macedonia belongs to the group of 

countries with a high risk for CVD, the usage of statins is 

still not comparable with other countries in this group and is 

1.1–2.5-fold lower (Table 1). This fact correlates with higher 

incidence of CVD and mortality rates from CVD. In that line, 

we are expecting a proceeding enlargement of prescribing 

and dispensing of CVD drugs in the R. Macedonia.

Discussion
The reference pricing system for drug utilization in R. 

Macedonia was introduced in 2009 giving the patients the 

opportunity for the selection of the prescription drug from 

the positive drug list. In 2010, the authorities effectuated new 

reference prices for the drugs on reimbursement list using a 

Figure 6 Comparison of statin expenditures according to IMS Health, NHIF and MAH.
Abbreviations: MAH, marketing authorization holder; NHIF, national health insurance fund; R. Macedonia, Republic of Macedonia.
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new comparative methodology. These interventions resulted 

in a fourfold increase in the number of prescription drugs in 

2016 in R. Macedonia compared to 2009. On the other hand, 

the authorities keep on introducing, so called, demand-side 

initiatives to control the prescription drug expenditures in 

terms of prescription and usage limitations. All the available 

statins in R. Macedonia are prescription-only drugs and are 

eligible for reimbursement by HIF. In the reimbursement 

restriction criteria for statin utilization unlike other coun-

tries, such as Finland,18 Norway,19 Austria,19 Germany,20 or 

countries with co-payment policies (USA, Canada21) in the R. 

Macedonia similar to the Czech Republic,2 there are no mea-

sures that would recommend a prescription from one statin 

to another in opposite direction to the market evolution and 

generic erosion. In Finland, a restriction for more expensive 

statins was implemented as a reimbursement limitation in 

the period before the patent expiry. In Norway, Austria and 

the Netherlands, the reimbursement regulations supported 

by educational interventional measures suggest mandatory 

use of simvastatin as first-line therapy, which resulted in 

increase in its utilization and decrease in the overall expen-

ditures. Nevertheless, some clinical trials have shown that the 

reduction in LDL cholesterol with rosuvastatin, atorvastatin 

and simvastatin is about 46%, 43% and 39%, respectively, 

so the use of the more potent statins could result in a larger 

Figure 7 Utilization of statins in the R. Macedonia (2013-2016).
Notes: (A) DDD/TID of different statin generics in R. Macedonia. (B) DDD/TID of statins in R. Macedonia (2013–2016).
Abbreviations: DDD/TID, defined daily doses per 1000 insurers per day; R. Macedonia, Republic of Macedonia.
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Table 1 DDD/TID of statin utilization in EU countries

EU countries Year 2000 DDD/TID Year 2012 DDD/TID

Finland 17 94.9
Scotland 17.2 142.8
Germany 21.4 70.5
Sweden 21.8 76.3
Norway 30.9 114.6
Denmark 8.6 117.3
The Netherlands 35.6 99.9
Italy 6.4 64.5
Belgium 50.9 112.7
Spain 14.7 91.6
Portugal 11.1 98.9
France 32.3 66
Mean 22 95

Note: Data from Vancheri et al.17

Abbreviations: DDD/TID, defined daily doses per 1000 insurers per day; EU, 
European Union.
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reduction in LDL with a smaller increase in DDDs. In 

Germany, to encourage a generic drug prescription, a target 

prescription, as a cost-saving method, was introduced. France, 

Portugal, Turkey and the Republic of Ireland are characterized 

with more limited demand-side measures for counteract-

ing pharmaceutical market pressures resulting in increased 

use of patented statins following generic simvastatin. New 

approaches are introduced in France and Spain (Catalonia) 

to rationalize prescribing generics with targeted prescrip-

tions and financial incentives.22 An interesting approach was 

introduced by the authorities in Korea, where the number of 

individuals with chronic illnesses is constantly rising. They 

developed demand-side initiatives in addition to supply-side 

initiatives, such as lowering prices to effectively constrain 

prescription drug expenditure increases, by introducing the 

incentive prescribing scheme, a system in which doctors are 

offered 30% of the saved drug cost if they voluntarily improve 

their prescription behavior and save drug costs.23

Because of the confirmed influence of social, cultural and 

economic factors in the epidemiology of CVD as well as the 

great complicity of the pathology background, a more appro-

priate evaluation and disease sub-stratifications have to be 

performed on the population level. All relevant data suggest 

that the effectiveness of statin utilization is directly dependent 

on patient compliance. Differences in the discontinuation rate 

of statins among countries might have a role in the relation 

between statin utilization and CHD mortality. Unfortunately, 

in R. Macedonia, there are no studies conducted for the 

evaluation of accuracy in terms of dosing and adherence 

to medicinal treatment with these lipid-lowering drugs. 

Although many clinical studies support the beneficial effects 

of statin utilization in the prevention of CVD, we are facing 

real problems related to the justified growing trend for statin 

utilization and expenditures worldwide. In everyday clinical 

practices, it has been observed that there is an irrational use of 

statins, i.e., sometimes they are overused by individuals with 

a low CVD risk, or underused by high-risk patients.17 Despite 

the development of specific tools for risk assessment, most 

commonly, the risk estimate for a single patient is usually 

made subjectively.24 Additional problems in the evaluation 

of the benefits of statins are associated with their use in the 

secondary prevention as the patients with hypertension and 

diabetes type 2 are considered as eligible for statin treatment. 

In that manner, we have to consider the fact that according to 

official data in the developing countries such as Croatia,25,26 

only about 50-63% of hypertensive patients and 22.30-34.7% 

of diabetic patients have managed disease with the utilized 

drugs. A similar situation is present in R. Macedonia, and 

broad interventions with incorporated biological, social and 

behavioral factors on personal and population level should 

be introduced to succeed in lowering the mortality and mor-

bidity rate associated with CVD. Additional assessment is 

needed for determining whether the statin utilization growth 

is associated with the increased number of statin prescriptions 

for primary or secondary prevention. Different tendencies are 

confirmed in different countries, i.e., in Italy, statin utiliza-

tion is linked dominantly with the primary prevention, and 

in Sweden it is equally distributed between the primary and 

secondary prevention, whereas a Danish study showed an 

increasing use of statins in asymptomatic individuals, and in 

patients with diabetes or peripheral atherosclerosis.27 After 

the appropriate spotting of the problems, the authorities are 

obliged to introduce educational interventions and disease 

management programs that will encourage the rational use of 

statins especially in high-risk groups, including the patients 

with diabetes and a history of stroke in the clinical practice.

Conclusion
Rapid increase in statin use worldwide and in R. Macedonia 

can be attributed mostly to an increase in the consumption 

volume which led to a substantial growth in statin expendi-

tures. One of the reasons for irrational use of statins in the 

R. Macedonia is they are easily available for the patients 

resulting in confirmed out-of-pocket outflow. Statin utiliza-

tion in R. Macedonia presented as DDD/TID is lower in 

comparison to other countries (1.1–2.5 times) which cor-

relates with a higher incidence of CVD and mortality rates 

from CVD. To evaluate drug expenditure effectively when 

chronic diseases remain on the rise globally, it is inevitable 

to widen the price reduction concept with initiatives that 

may control statin consumption amounts, such as educa-

tional programs for rational drug utilization and targeting 

eligible population.
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