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Objectives: To analyse the market shares of biosimilars in Slovakia and to calculate the potential cost-savings from the use of biosimilars in Slovakia based on two different data sources.

Methods: National reimbursement lists from the Czech Republic, Hungary, Poland and Slovakia were used for analyzing the availability of biosimilars with public funding. In addition, the reimbursement dossiers of biosimilars, the justifications of reimbursement decisions by the Slovak Ministry of Health, and final reimbursement decrees, which are published on the webpage of the Slovak Ministry of Health, were utilized for this study. Reimbursement decisions regarding biosimilars by the Slovak Ministry of Health from 2006 to August 2019 were considered and the detailed utilization of biosimilars in 2018 was analyzed based on data from the State Institute for Drug Control. The study was validated based on data from the Slovak National Health Information Center.

Results: Fifty four biosimilars were approved by the European Medicines Agency (EMA) in August 2019. Of the total group of licensed biosimilars on the market, 29 biosimilars (54%) were available in the Czech Republic, 28 biosimilars (52%) were available in Poland, and 27 biosimilars (50%) were available in Hungary and 24 biosimilars (44%) were available in Slovakia. Our analysis, based on the data provided by distributors of medicinal products to the State Institute for Drug Control, revealed that the health fund in Slovakia could have saved 35 to 50 million euros per year if biosimilars with marketing authorisations had been available on the Slovak market. The calculations assumed a 25–35% price decrease against the original biological medical products, and that there would be no increase in the utilization of biosimilars in Slovakia.

Conclusions: To achieve significant improvement in patient access to biosimilars in Slovakia, a top-down approach establishing targets and quotas for the procurement of biosimilars should be applied.
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INTRODUCTION

According to the European Medicines Agency (EMA), biological medicines consist of active components from biological sources such as living cells or organisms and most biologicals are produced by biotechnology, usually using sophisticated cell systems and recombinant DNA technology (1). Marketing authorization is granted to medicinal products when studies on their quality, safety and efficacy convincingly demonstrate that the medicine's benefits outweigh the risks (2). Geynisman (3) concluded that the entry of biological medicinal products has substantially changed the treatment of serious and chronic conditions such as diabetes, autoimmune diseases and cancer.

A biosimilar medicine is greatly similar to another biological medicine, known as a “reference medicine” (4). Marketing authorization holders can market approved biosimilars after the patent expiration of reference medicine. Rigorous controls are always in place during manufacturing to ensure that minor differences among the biosimilars and their reference medicines do not affect safety and efficacy and that the differences are not clinically meaningful (1).

Kurki (5) concluded that most of the best-selling reference biologicals are or will soon be facing competition from biosimilars in the European Union.

However, Markus (6) emphasized that despite the application of rigorous norms, a potential doubt about biosimilar medicines was the extrapolation of clinical data required for the registration of all indications of the reference medicine. According to Strand (7) a systematic literature review found that immunogenicity of biosimilar medicines differs among active compounds, suggesting that the immunogenicity of anti-drug antibodies should be an important consideration in the therapy decision-making process such as switching. It could be seen that the utilization of biosimilar medicinal products, especially for patients on original biological maintenance treatment, was not an evident preference for many physicians (8–10).

On the other hand, other systematic reviews found that switching patients from chronic biologic therapy to a biosimilar alternative was not associated with an increased risk of adverse reactions or loss of efficacy (5, 11).

Cook (12) stressed that concerns of clinicians related to safety, efficacy and cost, will need to be addressed before they are prescribing biosimilars.

Results from a recently published systematic review demonstrate that physicians in Europe and the U.S. do not primarily support the use of biosimilar medicinal products as safe and effective pharmacotherapies for patients already getting reference biological treatment (13).

The outcomes of a study performed by the European Society for Medical Oncology (ESMO) on biosimilar understanding among oncologists emphasized the need for education and worldwide alignment (14).

However, physicians in the European Crohn's and Colitis Organization (ECCO) have stated that switching from the reference biological medicinal product to a biosimilar for patients with inflammatory bowel disease is acceptable (15).

In Norway, physicians envisaged first-line use of biosimilar medicines for biologic naïve patients with inflammatory bowel disease (16) and in Denmark, a similar approach has been supported by the national council for expensive hospital medicines in rheumatology and gastroenterology (17).

According to Moorkens (18) Swedish specialists prescribing TNF α inhibitors are in compliance with the recommendation of the Swedish Medical Products Agency, which considers pharmacotherapy with a biosimilar medicinal product uncontroversial in treatment-naïve patients and believes no barriers exist to switch stable, well-informed patients from the reference biological medicinal product to the biosimilar; the recommendation also stated that more data on multiple switching are needed.

The introduction of biosimilars may create competition for biological medicinal products, possibly resulting in reduced prices, and altered market dynamics in disease areas (18).

Because of its high development costs, the biosimilar medicinal product can only be introduced on the pharmaceutical market with a limited discount compared to the reference medicine (19). Although they are usually priced at a discount of only 10–35% (20) absolute cost savings could still be significant because of the high prices and volumes of the reference medicines (21).

Hidden volume constraints to biologicals implemented by payers to facilitate the financial sustainability of health care systems may increase the European inequity in patient access to treatment (22).

Kaló (22) argued that there is a substantial contrast in the utilization of biological medicinal products in the European Union, as biologicals at Western European price levels are usually not cost-effective in Central and Eastern European countries.

Kaló (23) pointed out that the launch price of high-cost biologic medicines is set according to the highest acceptable price by payers in large and high-income countries with the greatest market potential. These prices are frequently not acceptable in lower income countries (24).

Policymakers in healthcare systems should take action to increase the use of biosimilar medicines, partly by handling concerns related to their efficacy and safety raised by different stakeholders (19, 25).

The Slovak Ministry of Health (26, 27) stated that the ex-factory prices of biosimilars approved for the Slovak reimbursement list may not exceed the average of the three lowest prices of the same biosimilars available on pharmaceutical markets across the European Union.

The situation with availability of biosimilars was compared among V4 countries. The Visegrád Group, or V4, is considered as a cultural and political alliance of the Czech Republic, Hungary, Poland, and Slovak Republic.

Kuenzel (28) highlighted that Slovakia is among the EU Member States with the greatest potential to improve health outcomes without raising costs.

The implementation of policy practices that maximize the social benefits of biosimilars for patients in Slovakia should be approved. This paper is aimed at examining the lost opportunities for savings due to the restrained availability of biosimilars in the Slovak healthcare system.



MATERIALS AND METHODS

The publicly available EMA website (29) was searched to obtain the list of biosimilars for which the EMA granted marketing authorization.

The analysis covered the following elements: (a) the reimbursement status of biosimilars in the Czech Republic, Hungary, Poland, and Slovakia, (b) a comparative study of the market shares of biosimilars in Slovakia and (c) a calculation of potential cost-savings that could be achieved through the use of biosimilars in Slovakia based on two different data sources.

The reimbursement status of biosimilars in the Visegrád Group was analyzed based on the national reimbursement lists of medicinal products, which was valid in the countries for August 2019 (30–33). If a biosimilar was available in the abovementioned reimbursement lists, we considered it available for patients in a particular country.

Coverage decisions regarding biosimilar medicinal products made by the Slovak Ministry of Health from 2006 to August 2019 were studied more deeply and the consumption of biosimilars in 2018 was analyzed.

We assumed a 25–35% price decrease (34) against that of reference products for the calculation of potential cost-savings from the use of the biosimilars in Slovakia. The Slovak Ministry of Health (27) required that the first biosimilar entering the reimbursement list had to provide a 30% initial price decrease compared to the price of the reference drug for 2018. The second biosimilar entering the reimbursement list had to offer an additional 5% price reduction compared to that of the first biosimilar, and the third biosimilar had to offer an additional 5% price reduction compared to that of the second biosimilar. In addition, it was assumed that there would be no increase in the utilization of the analyzed biosimilars in Slovakia.

Pursuant to updated legislation for 2019 (27) the first biosimilar entering the reimbursement list has to provide a 25% initial price decrease compared to that of the reference medicine. The price reduction requirements for the second and third biosimilars in 2019 remained the same as for 2018.

Based on the 5th level of the Anatomical Therapeutic Chemical Classification System (ATC5), financial expenditures of the Slovak health insurance funds for reference medicines with biosimilar alternatives approved by the EMA which were not present in the Slovak reimbursement list in 2018 were analyzed and the potential cost-savings expected from the use of the biosimilars in the case of their availability on the Slovak reimbursement list was calculated. We estimated saving potential based on a 25–35% decrease in financial expenditures of Slovak health insurance funds for the ATC5 of reference medicines with those EMA-approved biosimilar alternatives, which were not on the Slovak reimbursement list in 2018. We estimated no additional saving potential for reference biological medicines with EMA-approved biosimilar alternatives, which were on the Slovak reimbursement list in 2018 because in those ATC5, cost-savings had already been achieved. Additionally, we calculated no potential cost-savings for the subcutaneous formulation of Trastuzumab and Rituximab, without biosimilar alternatives approved by the EMA. However, we incorporated potential cost-savings for the intravenous formulation of Trastuzumab and Rituximab with biosimilar alternatives already approved by the EMA.

Data from distributors of medicinal products, which are required to deliver sales data to the State Institute for Drug Control, were used for this study (35). This database is not publicly available and there is a fee for its access. The State Institute for Drug Control is the state authority in the field of human pharmacy and drug precursors (36). A confirmatory study was also performed to validate the results. Reimbursement data from payers, which are required to provide data to the National Health Information Center, were used for validation purposes. This database is publicly available and access to it is free of charge. The National Health Information Center performs tasks in the area of health statistics and the provision of library and information services in the field of medical sciences and health services (37).



RESULTS

Table 1 shows information on the availability of biosimilars with public funding in the Czech Republic, Poland, Hungary and Slovakia in August 2019. Of the 54 biosimilars approved in August 2019 by the EMA, 29 biosimilars (54%) were available in the Czech Republic, 28 biosimilars (52%) were available in Poland, and 27 biosimilars (50%) were available in Hungary, 24 biosimilars (44%) were available in Slovakia.


Table 1. Availability of biosimilars in Slovakia in August 2019.
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The overview presented in Table 1 provides a more accurate picture of the market share of selected biosimilar drugs in Slovakia. According to the level of reimbursement for medicines with a given active substance, biosimilar drugs based on the filgrastim molecule (99.93% in 2018) and erythropoietin (75.44%) had the largest market share, followed by insulin glargine (36.29%), infliximab (25.07%), and follitropin alfa (21.11%). Since the end of 2018, the biosimilar medicines containing the active substances rituximab (2.31%) and trastuzumab (0.07%) have also been also marketed. No biosimilar drugs were available for the remaining eight active substances on the market in 2018. By August 2019, adalimumab, pegfilgrastim, etanercept, and teriparatide were added to the categorized biosimilar drug molecules, while bevacizumab, somatotropin, enoxaparin, and insulin lispro molecules remain without a categorized biosimilar drug.

Sales data from wholesalers provided to the State Institute for Drug Control, were used for analyzing the opportunity cost. The results summarized in Table 2 show that 35.44–49.62 million euros per year could have been saved, assuming a 25–35% price against that of original biologic medical products and that there would be no increase in the utilization of biosimilars with better affordability in Slovakia.


Table 2. Estimate of financial savings from biosimilars, based on data from the State Institute for Drug Control.

[image: Table 2]

Data from payers provided to the National Health Information Center were used for validation purposes. The results summarized in Table 3 show that 26.65–37.32 million euros per year could have been saved assuming a 25–35% price decrease against that of original biologic medical products and that there would be no increase in the utilization of particular biosimilar medicines in Slovakia.


Table 3. Estimate of financial savings from biosimilars, based on data from the National Health Information Center.
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DISCUSSION

Inotai (24) argued that the main aim of public healthcare payers is to enhance the allocative efficiency of healthcare spending.

The high launch prices of original medicines, including biologics, may necessitate confidential price discounts, using managed entry agreements or, sub-optimally, the implementation of transparent or hidden access restrictions in order to ensure their financial sustainability (22).

The objective of biosimilar medicine policy, provided that patients have full access to the relevant original biologic products prior to the expiration of their patent, is usually defined as reducing health expenditures without compromising health outcomes (24). Mulcahy (38) demonstrated that a reduction in drug costs can be expected not just from the introduction of biosimilar medicines, but also from the leveraging of competition so as to alter the market dynamics between the biosimilar and reference medicine and their associated prices.

In 2017 and 2018, the EMA authorized biosimilar medicines with the following six active substances with patent expiry: adalimumab bevacizumab, trastuzumab, rituximab, insulin lispro, and teriparatide. Between July 2018 and July 2019, medicines containing the active substances adalimumab, trastuzumab, rituximab, etanercept, and teriparatide were added to the categorization lists in Slovakia. Despite this, of the molecules available in at least one V4 country, biosimilar drugs containing the active substances somatotropin, enoxaparin, and insulin lispro are still absent in Slovakia.

Looking back, over the period up to 2012, four biosimilar drugs were added to the reimbursement list in Slovakia, one of which was later removed at the request of the marketing authorization holder. Two more medicines were added in 2013, one in 2014 and three in 2015. No new biosimilar drugs were added to the reimbursement list in 2016, 2017, or the first half of 2018. These figures presented in Table 1 confirm that Slovakia has an ongoing problem with the availability of biosimilar medicines on the market.

However, since the second half of 2018 up to May 2019, a fundamental change occurred, as during this period, the Ministry of Health decided to add 15 additional biosimilar drugs to the reimbursement list. The change was partially related to the expiry of the patent protection of several reference medicines, but also to the reduction of the initial compulsory price discount for the first biosimilar product entering the market (i.e., the mandatory price reduction of 30% on the original price was reduced to 25% from 1 January 2019). Longitudinal analyses of biosimilar drug shares by molecule in the Slovak market show that there was a sharp increase in the filgrastim and erythropoietin molecules after their entry to the market in 2009–10, followed by a slowdown in growth and a plateau at high utilization levels. Insulin glargine, infliximab, and follitropin alpha molecules, where biosimilar drugs came to the market later, gradually increased in share. Biosimilar drugs with rituximab and trastuzumab did not enter the market until the end of 2018; therefore, their penetration rates are still low (Figure 1).


[image: Figure 1]
FIGURE 1. Biosimilar penetration in Slovakia (%).


Kaló (39) emphasized that the objective of an off-patent drug policy, assuming that patients had full access to the original products prior to their patent expiry, is usually defined as being to reduce health expenditures without compromising health outcomes. Our study has provided an estimate of the lost opportunity for savings due to the restricted availability of biosimilar medicines in Slovakia. The estimate of potential savings in Slovakia due to biosimilars with marketing authorisations of those active compounds that are currently in a monopoly position is presented in Table 2 (original analysis, 35–50 million euros per year) and Table 3 (validation, 27–37 million euros per year). Tesar (40) explained that the differences between the data from distributors of medicinal products and payers may be due to the parallel export of medicines.

Kawalec (2) and Moorkens (41) investigated the price regulation of biosimilar drugs in various European countries. Tesar (40) found that in 2018 the first biosimilar entering the Slovak market had to have a 30% initial price reduction against the price of the original biologic medicine; the second biosimilar had to be launched with an additional 5% reduction against the first biosimilar, and the third biosimilar had to have an additional 5% reduction against the second biosimilar. As even the entry of a new package for an already included biosimilar product was considered a new product from the aspect of compulsory price reductions, biosimilar drug manufacturers were motivated to limit re-packaging their products.

In Slovakia, on the other hand, international price referencing significantly reduces drug list prices. The European reference price of a medical product is defined in Slovakia by Act No. 363/2011 Art. 2(f) as “the average of the three lowest prices from among the officially determined prices of the medicinal product in other Member States” (27). Most EU members regulate prices based on referrals. Paradoxically, for countries that are referenced by several other countries, manufacturers are motivated to maintain higher list prices even for less affluent countries, so that list prices do not drop across the European market. This may deter manufacturers from offering greater list price reductions, especially for small countries with limited market potential. Conversely, if a manufacturer agrees to market its medicine at a significantly reduced list price, this could lead to a domino effect in price reduction across all of the countries comparing their list prices with the lowest price countries. To avoid such negative effects, manufacturers keep the list prices high, even in less affluent countries, or delay the launch of the medicine.

It is therefore important for buyers to set appropriate price reduction rules. From an economic point of view, price regulation is needed unless fair competition generates a market price. This applies to monopolistic suppliers, oligopolies, or price cartels. However, if there are several competitors on the market and the authorities reduce the risk of a cartel, such price regulation is not needed. In the case of original reference biologic medicines and the gradual launch of first biosimilars, price regulation (i.e., mandatory initial price reduction compared to the reference medicine) is necessary. However, if several competing medicines are available on the market, price regulation may have a limited impact (i.e., competition generates the market price). In the countries examined by Kawalec (2) and Moorkens (41), the price of biologic medicines administered in hospitals is primarily influenced by tenders of biosimilar medicines in which suppliers compete by providing price discounts to win the tender. In contrast to mandatory initial discounts required by legislation, discounts achieved in tenders are usually not published and, therefore, do not affect and are not affected by international price referencing.

Significant initial mandatory price reductions (e.g., 30% before 2019) in combination with strict conditions for international price referencing may discourage biosimilar drug manufacturers from entering the market in Slovakia. This may extend the monopoly position of some original biopharmaceuticals, reduce price competition, and ultimately limit the cost saving potential of biosimilars in Slovakia.

Countries need to implement a longer-term biosimilar strategy. The following policy practices should be implemented to maximize the social benefits of biosimilars [adapted from Inotai (24)]:

□ Administrative tools and policy measures should be implemented to incentivize the use of more affordable biosimilars;

□ The pricing and reimbursement processes for biosimilars should be expedited to facilitate their prompt market entry;

□ Amendments to clinical guidelines recommending the extended use of biosimilars should be implemented if justified by health benefits, such as providing patients with improved or earlier access to biological therapy;

□ Off-patent biologics (including biosimilars) should be set as the preferred first-line biological therapy for treatment-naive patients; other, still patent-protected biologic medicines with no or limited added benefit should be used only in subsequent treatment lines;

□ After the expiration of a patent, patients should be switched, under medical supervision, from the original biologic medicine to the more affordable biosimilar alternative;

□ There should be no separate reimbursement categories for biosimilars and original biologics with the same active compound or slightly modified formulations (e.g., subcutaneous vs. intravenous forms), unless the modified formulation has significant and proven added benefits to patients or healthcare systems (42);

□ In addition to being informed about scientific evidence on biosimilars, physicians should be guided on how to appropriately educate their patients regarding these medicines; and

□ Information exchange platforms on good practices related to biosimilars between EU Member States should be established.

The current perception and knowledge among physicians in the Slovak Republic regarding biosimilars in comparison with original biologics is unknown. The lack of information in this field represents a limitation of our research, which will be mitigated by the publication of the results of ongoing studies. The first assumption, concerning a 25–35% price decrease against that of reference products, represents one of the limitations of our study, because some higher price decreases could be offered in the case of stronger market competition in particular groups of biosimilars. The second assumption, concerning no increase in the consumption of analyzed biosimilar medicines in Slovakia, represents a limitation of our study, as well. There is a possibility for an increase in the consumption of the analyzed biosimilars in comparison with the reference biological medicines in Slovakia and therefore the potential cost-savings would be lower. On the other hand, the role of biosimilars is not only about cost-saving potential but improving patient access to needed biological pharmacotherapy and ultimately to improve health status of the society.

The timeline can also be considered as a limitation of this analysis. The Slovak Ministry of Health required that the first biosimilar entering the reimbursement list had to offer a 20% initial price reduction in comparison with the price of the reference biological medicine between 2013 and 2018 and there were no requirements for price reductions for the biosimilars added to the Slovak reimbursement list for the same ATC group. From 2018, the first biosimilar entering the reimbursement list had to offer a 30% initial price reduction compared with the price of the reference drug and there are price reduction requirements for the second and the third biosimilars (27). The timeline for analyzing the impact of the Slovak legislation related to biosimilars, which came into force from 2018, is relatively short.

It needs to be stated that the generalization of our results is limited. However, while we discussed the issues of Slovakia, we believe that even other countries with low availability of biosimilars can benefit from this research. The aim of biosimilar policies can be determined differently in countries with significant resource limitations, where access to high-cost biologics is restricted (22, 24, 43).

Despite recent changes in the Slovak legislation, the availability and penetration of biosimilars in the Slovak pharmaceutical market remains limited. This prevents buyers from exploiting the full cost-saving potential of biosimilars. Policies aimed at maximizing the social benefits of biosimilars in Slovakia should be implemented.



DATA AVAILABILITY STATEMENT

All datasets generated for this study are included in the article/supplementary material.



AUTHOR CONTRIBUTIONS

TT, PG, ZK, MW, PK, and AI conceived the conception, design of the study, and contributed in acquisition of data. TT prepared the draft of the manuscript. All authors contributed to the article and approved the submitted version.



FUNDING

TT, ZK, MW, PK, and AI declare that they have no received any funding for their work on collection, analysis and interpretation of data, and writing of the manuscript. PG received research grant for calculation of the lost opportunity for savings from the Association of generic drug manufacturers in Slovakia. PG declares that he has not received any funding for writing of the manuscript. The article processing fee will be covered by the Department of Organization and Management in Pharmacy, Faculty of Pharmacy, Comenius University in Bratislava, Slovakia.



REFERENCES

 1. European Medicines Agency. Biosimilars in the EU - Information Guide for Healthcare Professional. (2019). Available online at: https://www.ema.europa.eu/en/documents/leaflet/biosimilars-eu-information-guide-healthcare-professionals_en.pdf (accessed February 18, 2020).

 2. Kawalec P, Stawowczyk E, Tesar T, Skoupa J, Turcu-Stiolica A, Dimitrova M, et al. Pricing and reimbursement of biosimilars in central and Eastern European Countries. Front Pharmacol. (2017) 8:288. doi: 10.3389/fphar.2017.00288

 3. Geynisman DM, De Velasco G, Sewell KL, Jacobs I. Biosimilar biologic drugs: a new frontier in medical care. Postgrad Med. (2017) 129:460–70. doi: 10.1080/00325481.2017.1311196

 4. European Medicines Agency. Similar Biological Medicinal Products (Overarching Guideline). CHMP/437/04 Rev. 1. (2014). Available online at: http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2014/10/WC500176768.pdf (accessed February 18, 2020).

 5. Kurki P, Van Aerts L, Wolff-Holz E, Giezen T, Skibeli V, Weise M. Interchangeability of biosimilars: a European perspective. BioDrugs. (2017) 31:83–91. doi: 10.1007/s40259-017-0210-0

 6. Markus R, Liu J, Ramchandani M, Landa D, Born T, Kaur P. Developing the totality of evidence for biosimilars: regulatory considerations and building confidence for the health- care community. BioDrugs. (2017) 31:175–87. doi: 10.1007/s40259-017-0218-5

 7. Strand V, Balsa A, Al-Saleh J, Barile-Fabris L, Horiuchi T, Takeuchi T, et al. Immunogenicity of biologics in chronic in- flammatory diseases: a systematic review. BioDrugs. (2017) 31:299–316. doi: 10.1007/s40259-017-0231-8

 8. Annese V, Vecchi M, Bossa F, Bossa F, Calabrese E, Daperno M, et al. Use of biosimilars in inflammatory bowel disease: statements of the Italian group for inflammatory bowel disease. Dig Liver Dis. (2014) 46:963–8. doi: 10.1016/j.dld.2014.07.019

 9. Atzeni F, Sebastiani M, Ricci C, Celano A, Gremese E, Iannone F. Position paper of Italian rheumatologists on the use of biosimilar drugs. Clin Exp Rheumatol. (2014) 33:1–4.

 10. Gomollon F. Biosimilars: are they bioequivalent? Dig Dis. (2014) 32:82–7. doi: 10.1159/000367833

 11. Inotai A, Prins CP, Csanadi M, Vitezic D, Codreanu C, Kaló Z. Is there a reason for concern or is it just hype? – A systematic literature review of the clinical consequences of switching from originator biologics to biosimilars. Expert Opin Biol Ther. (2017) 17:915–26. doi: 10.1080/14712598.2017.1341486

 12. Cook JW, McGrath MK, Dixon MD, Switchenko JM, Harvey RD, Pentz RD. Academic oncology clinicians' understanding of biosimilars and information needed before prescribing. Ther Adv Med Oncol. (2019) 11:1758835918818335. doi: 10.1177/1758835918818335

 13. Leonard E, Wascovich M, Oskouei S, Gurz P, Carpenter D. Factors affecting health care provider knowledge and acceptance of biosimilar medicines: a systematic review. J Manag Care Spec Pharm. (2019) 25:102–12. doi: 10.18553/jmcp.2019.25.1.102

 14. Giuliani R, Tabernero J, Cardoso F, McGregor KH, Vyas M, de Vries EGE. Knowledge and use of biosimilars in oncology: a survey by the European society for medical oncology. ESMO Open. (2019) 4:e000460. doi: 10.1136/esmoopen-2018-000460

 15. Danese S, Fiorino G, Raine T, Ferrante M, Kemp K, Kierkus J, et al. ECCO position statement on the use of biosimilars for inflammatory bowel disease - An update. J Crohn's Colitis. (2017) 11:26–34. doi: 10.1093/ecco-jcc/jjw198

 16. Eriksen J, Gustafsson LL, Ateva K, Bastholm-Rahmner P, Ovesjö ML, Jirlow M, et al. High adherence to the ‘Wise list’ treatment recommendations in Stockholm: a 15-year retrospective review of a multifaceted approach promoting rational use of medicines. BMJ Open. (2017) 7:e014345. doi: 10.1136/bmjopen-2016-014345

 17. Jorgensen KK, Olsen IC, Goll GL, Lorentzen M, Bolstad N, Haavardsholm EA, et al. Switching from originator infliximab to biosimilar CT-P13 compared with maintained treatment with originator in- fliximab (NOR-SWITCH): a 52-week, randomised, double-blind, non-inferiority trial. Lancet. (2017) 389:2304–16. doi: 10.1016/S0140-6736(17)30068-5

 18. Moorkens E, Simoens S, Troein P, Declerck P, Vulto AG, Huys I. Different policy measures and practices between Swedish counties influence market dynamics: part 1 - Biosimilar and originator infliximab in the hospital setting. BioDrugs. (2019) 33:285–97. doi: 10.1007/s40259-019-00345-6

 19. Moorkens E, Jonker-Exler C, Huys I, Declerck P, Simoens S, Vulto AG. Overcoming barriers to the market access of biosimilars in the European Union: the case of biosimilar monoclonal antibodies. Front Pharmacol. (2016) 7:193. doi: 10.3389/fphar.2016.00193

 20. Farfan-Portet MI, Gerkens S, Lepage-Nefkens I, Vinck I, Hulstaert F. Are biosimilars the next tool to guarantee cost-containment for pharmaceutical expenditures? Eur J Health Econ. (2014) 15:223–8. doi: 10.1007/s10198-013-0538-4

 21. Declerck PJ, Simoens S. A European perspective on the market accessibility of biosimilars. J Biosimilars. (2012) 2:33–40. doi: 10.2147/BS.S33524

 22. Inotai A, Kaló Z. How to solve financing gap to ensure patient access to patented pharmaceuticals in CEE countries? - the good, the bad, and the ugly ways. Expert Rev Pharmacoecon Outcomes Res. (2019) 19:627–32. doi: 10.1080/14737167.2019.1702524

 23. Kaló Z, Annemans L, Garrison LP. Differential pricing of new pharmaceuticals in lower income European countries. Expert Rev Pharmacoecon Outcomes Res. (2013) 13:735–41. doi: 10.1586/14737167.2013.847367

 24. Inotai A, Csanádi M, Vitezic D, Francetic I, Tesar T, Bochenek T, et al. Policy practices to maximise social benefit from biosimilars. J Bioequiv Availab. (2017) 9:467–72. doi: 10.4172/jbb.1000346

 25. Dylst P, Vulto A, Simoens S. Barriers to the uptake of biosimilars and possible solutions: a Belgian case study. Pharmacoeconomics. (2014) 32:681–91. doi: 10.1007/s40273-014-0163-9

 26. Tesar T, Hloska A, Wawruch M, Lehocka L, Snopkova M, Masarykova L. Introduction of health technology assessment for medicines in Slovakia. Int J Technol Assess Health Care. (2017) 33:1–5. doi: 10.1017/S026646231700006X

 27. Slovak Ministry of Health. Act No. 363/2011 Coll. on the Scope and Conditions of Payments for Medicines, Medical Devices and Dietetic Foods From Public Health Insurance and Amending Certain Acts. (2011). Available online at: http://www.zakonypreludi.sk/zz/2011-363 (accessed February 18, 2020).

 28. Kuenzel R, Solanic V. Improving the Cost-Effectiveness of Slovakia's Healthcare System. Luxembourg: Publications Office of the European Union. (2018). Available online at: https://ec.europa.eu/info/sites/info/files/economy-finance/eb041_en_0.pdf (accessed February 18, 2020).

 29. European Medicines Agency. Medicines. (2019). Available online at: https://www.ema.europa.eu/en/medicines/search_api_aggregation_ema_medicine_types/field_ema_med_biosimilar (accessed August 30, 2019).

 30. Hungarian National Health Insurance Fund Administration. The Reimbursement List of Drugs – August 2019. (2019). Available online at: http://www.oep.hu/gyogyszerkereso (accessed August 30, 2019).

 31. State Institute for Drug Control. The Reimbursement List of Drugs – 1.8.2019. (2019) Available online at: http://www.sukl.cz/sukl/seznam-cen-a-uhrad-lp-pzlu-k-1-8-2019 (accessed August 30, 2019).

 32. Polish Ministry of Health. The Reimbursement List of Drugs - August 2019. (2019). Available online at: https://www.gov.pl/web/zdrowie/obwieszczenie-ministra-zdrowia-z-dnia-27-czerwca-2019-r-w-sprawie-wykazu-refundowanych-lekow-srodkow-spozywczych-specjalnego-przeznaczenia-zywieniowego-oraz-wyrobow-medycznych-na-1-lipca-2019-r (accessed August 30, 2019).

 33. Slovak Ministry of Health. The Reimbursement List of Drugs 1.8.2019 – 31.8.2019. (2019). Available online at: https://www.health.gov.sk/Clanok?lieky201908 (accessed August 30, 2019).

 34. Simon-Kucher and Partners. Payer's Price & Market Access Policies Supporting a Sustainable Biosimilar Medicines Market. (2016). Available online at: http://www.medicinesforeurope.com/wp-content/uploads/2016/09/Simon-Kucher-2016-Policy-requirements-for-a-sustainable-biosimilar-market-FINAL-report_for-publication.pdf (accessed February 18, 2020).

 35. MCR. Consumption of Medicinal Products in Slovakia. (2019). Available online at: https://www.mcr.sk/spotreba-liekov-na-slovensku/ (accessed August 30, 2019).

 36. State Institute for Drug Control. About SIDC. (2019). Available online at: https://www.sukl.sk/hlavna-stranka/english-version/about-sidc?page_id=259 (accessed August 30, 2019).

 37. National Health Information Centre. About NHIC. (2019). Available online at: http://www.nczisk.sk/en/Pages/default.aspx (accessed August 30, 2019).

 38. Mulcahy AW, Hlavka JP, Case SR. Biosimilar cost savings in the United States: initial experience and future potential. Rand Health Q. (2018) 7:3.

 39. Kaló Z, Holtorf AP, Alfonso-Cristancho R, Shen J, Ágh T, Inotai A, et al. Need for multicriteria evaluation of generic drug policies. Value Health. (2015) 18:346–51. doi: 10.1016/j.jval.2014.12.012

 40. Tesar T, Golias P, Inotai A, Kawalec P, Wawruch M. The impact of implemented regulations on biosimilars in Slovakia. Health Policy Technol. (2019) 8:408–13. doi: 10.1016/j.hlpt.2019.09.004

 41. Moorkens E, Vulto AG, Huys I, Dylst P, Goldman B, Keuerleber S, et al. Policies for biosimilar uptake in Europe: an overview. PLoS ONE. (2017) 12:e0190147. doi: 10.1371/journal.pone.0190147

 42. Inotai A, Ágh T, Karpenko AW, Zemplényi A, Kaló Z. Behind the subcutaneous trastuzumab hype: evaluation of benefits and their transferability to Central Eastern European Countries. Expert Rev Pharmacoecon Outcomes Res. (2019) 19:105–13. doi: 10.1080/14737167.2019.1554437

 43. Brodszky V, Rencz F, Péntek M, Baji P, Lakatos PL, Gulácsi L. A budget impact model for biosimilar infliximab in Crohn's disease in Bulgaria, the Czech Republic, Hungary, Poland, Romania, and Slovakia. Expert Rev Pharmacoecon Outcomes Res. (2016) 16:119–25. doi: 10.1586/14737167.2015.1067142

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

The reviewer MM declared a past co-authorship with the authors to the handling Editor.

Copyright © 2020 Tesar, Golias, Kobliskova, Wawruch, Kawalec and Inotai. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fpubh-08-00431-t002.jpg
Active
substance

Adalimumab
Bovacizumab
Infliximab
Trastuzumab
Rituximab
Etanercept
Erytropotin
Somatotropin
Inzulin glargin
Enoxaparin
Pegfigrastim
Inzulin ispro
Filgrastim
Folitropin alfa
Teriparatid
Total

Expenditures for
ATCS, 2018 (€)

58,258,594
23,756,126
15,950,189
18,172,712
11,321,961
10,504,515
9,272,245
9,256,943
9,136,893
5,983,258
5,201,865
3,388,887
2,029,227
986,869
934,017
179,154,300

Penetration of biosimilars as
expenditures for active
substances, 2018 (€)

[

[
3,999,203
9,815
261,670
[
6,994,905
[
3,316,101
[

0
0
2,027,827
208,284
[
16,817,805

Penetration of biosimilars as share of
expenditures of active substances
(%)/ATCS, 2018

0%
0%
25.07%
0.07%
231%
0%
75.44%
0%
36.29%
0%
0%
0%
99.93%
21.11%
0%
9.39%

Estimate of saving potential based on
25-35% decrease in price of biosimilars
compared to original biologicals (mil. €)

14.56-20.39
5.94-8.31
0
3.29-4.61
2.83-3.96
2.63-3.68
0
2.31-3.24
0
1.60-2.09
1.30-1.82
0.85-1.19
0
0
0.23-0.33
35.44-49.62





OPS/images/fpubh-08-00431-t003.jpg
Active
substance

Adalimumab
Bevacizumab
Trastuzumab
Etanercept
Rituximab
Somatotropin
Pegfigrastim
Enoxaparin
Inzulin ispro
Teriparatid
Total

Expenditures for
ATCS, 2018 (€)

35,931,206
20,416,672
10,615,228
9,609,256
9,064,718
8,001,547
4,737,899
4,068,242
3,271,879
700371
106,617,108

Estimate of potential savings
based on 25-35% decrease in
price of biosimilars compared to
original biologicals (mil. €)

8.98-12.58
5.10-7.15
2.65-3.72
2.40-3.36
227-3.17
2.00-2.80
1.18-1.66
1.07-1.49
0.82-1.15
0.18-0.25
26.65-37.32





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Potential Cost-Savings From the Use of the Biosimilars in Slovakia



		Introduction



		Materials and Methods



		Results



		Discussion



		Data Availability Statement



		Author Contributions



		Funding



		References

















OPS/images/cover.jpg
, frontiers
in Public Health

Potential Cost-Savings From the
Use of the Biosimilars in Slovakia





OPS/images/fpubh-08-00431-g001.gif
8883888

0
2
1

w9 010 2m o 20m

gt e Erytrpoctin

e FOitrOPIA oy e Rituninab.

—

w0

i giin

PEE——

w6 20w

ity

208





OPS/images/fpubh-08-00431-t001.jpg
Year of EMA approval

2017
2018
2018
2018
2017
2018
2019
2019
2018
2019
2016
2016
2018
2007
2007
2007
2007
2016
2017
2014
2009
2013
2010
2008
2008
2009
2014
2013
2016
2013
2013
2018
2014
2018
2017
2018
2018
2018
2018
2018
2019
2017
2017
2017
2017
2017
2006
2017
2017
2018
2018
2018
2018
2017

Active substance (medicinal product)

Adalimumab (Amgevita)
Adalimumab (Hefiya)
Adalimumab (Hulio)
Adalimumab (Hyrimoz)
Adalimumab (Imrald)
Adalimumab (Halimatoz)
Adalimumab (Kromeya)
Adalimumab (Idacio)
Bevacizumab (Mvasi)
Bevacizumab (Zirabev)
Enoxaparin sodium (Inhixa)
Enoxaparin sodium (Thorinane)
Epoetin alfa (Abseamed)
Epoetin alfa (Binocri)
Epoetin alfa (Epoetin Alfa Hexal)
Epoetin zeta (Retacrit)
Epoetin zeta (Silapo)
Etanercept (Benepal)
Etanercept (Erelz)
Filgrastim (Accofi)
Filgrastim (Filgrastim Hexal)
Filgrastim (Grastofi)
Filgrastim (Nivestim)
Filgrastim (Ratiograstim)
Filgrastim (Tevagrastim)
Filgrastim (Zarzio)
Folitropin alfa (Bemfola)
Folitropin alfa (Ovaleap)
Infiximab (Flixabi)
Infiximab (Inflectra)
Infiximab (Remsima)
Infiximab (Zessly)

Insulin glargine (Abasaglar)
Insulin glargine (Semglee)
Insulin ispro (Insulin ispro Sanofi)
Pegfigrastim (Pelgraz)
Pegfigrastim (Pelmeg)
Pegfigrastim (Udenyca)
Pegfigrastim (Ziextenzo)
Pegfigrastim (Fulphila)
Pegfigrastim (Grasustek)
Rituximab (Blitzima)
Rituximab (Ritemvia)
Rituximab (Rixathon)
Rituximab (Riximyo)
Rituximab (Truxima)
Somatropin (Omnitrope)
Teriparatide (Movymia)
Teriparatide (Terrosa)
Trastutumab (Trazimera)
Trastuzumab (Herzuma)
Trastuzumab (Kanjinti)
Trastuzumab (Ogivri)
Trastuzumab (Ontruzant)

Slovakia

Available

Available
Available

Available

Available

Available

Available

Available

Available

Available

Available
Available
Available
Available
Available

Available
Available

Available

Available

Available

Available

Available
Available
Available

Czech Republic

Available

Available
Available
Available

Available

Available

Available

Available

Available

Available
Available
Available
Available
Available
Available
Available
Available
Available
Available

Available
Available

Available

Available

Available
Available

Available
Available
Available
Available

Poland

Available

Available
Available

Available

Available
Available
Available

Available
Available

Available
Available
Available

Available
Available
Available
Available
Available
Available
Available
Available
Available

Available

Available

Available
Available
Available
Available
Available

Hungary

Available

Available
Available

Available

Available

Available

Available

Available
Available

Available
Available
Available

Available
Available
Available
Available

Available
Available

Available

Available
Available
Available
Available
Available
Available
Available

Available









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
’ frontiers
in Public Health





