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Abstract: Biosimilars are cheaper than original drugs and are thus of interest to the public. The aim
of this article is to assess the benefits of introducing more than one biosimilar for the same substance
(active pharmaceutical ingredient, API). The hypothesis is that the introduction of successive biosimi-
lars of a specific original drug reduces the price of the selected API. The study focuses on drug prices
varying with the successive arrival of new biosimilars. Three drugs that have at least three reim-
bursed biosimilars on the market were selected, two from the same therapeutic group (adalimumab
and infliximab) and one (trastuzumab) representing another class of drugs. The following data were
analyzed: price variation after the introduction of the first, second, and third biosimilar, and the
average price reduction for all three biosimilars. Additionally, a literature review was conducted.
The reimbursement of each new biosimilar is beneficial since it is associated with a price reduction in
percentage terms. However, the first biosimilar brought about the greatest savings due to the higher
initial prices of the original drugs and to Polish reimbursement rules. This article is helpful for when
taking healthcare decisions regarding the pricing of and reimbursement for new biosimilars.

Keywords: biosimilar; health policy; reimbursement; health expenditure; public health; adalimumab;
infliximab; trastuzumab

1. Introduction

Biosimilars are biological medicinal products that are highly similar to other, already
registered original medicines (“reference medicines”) [1] that are used in the treatment
of patients with cancers, and infectious, autoimmune, neurodegenerative, and rare dis-
eases [2].

In Poland, original biologic drugs and biosimilars are both most often used within
drug programs, i.e., benefits included in the package of state-funded guaranteed bene-
fits [3]. A drug program is a health reimbursement scheme including a drug technology or
foodstuff for special nutrition where an active ingredient for a given indication and for a
specific population is not a cost component of other guaranteed benefits [4]. Drug programs
are developed by the Ministry of Health, and they are implemented, carried out, financed,
monitored, and supervised by the National Health Fund (the public payer) [5]. Treatment is
provided for selected diseases and includes a strictly defined group of patients. The descrip-
tions of the programs include: patient selection criteria (e.g., disease name, comorbidities,
age, and previous therapies), exclusion criteria from the program, dosing schedule, and list
of required diagnostic tests. Such a detailed description significantly narrows the patient
population [6]. Patients covered by the drug program receive free-of-charge treatment,
and the decision on patient qualification is made by a doctor of a healthcare institution
that has a contract with the National Health Fund for a specific drug program. In 2018, in
Poland, there were 92 different drug programs in which 131,000 patients participated [7].
About two-thirds of the Polish programs cover nononcological treatments, and one-third
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covers oncological ones [8]. The drugs selected for this study, namely, adalimumamb,
infliximab and trastuzumab, are reimbursed within such drug programs. Other examples
of medicines reimbursed in this way are those included in programs together with adali-
mumab and infliximab, e.g., certolizumab, etanercept, golimumab, rituximab, tocilizumab,
ustekinumab, and vedolizumab [9].

Drug programs provide patients with healthcare using innovative therapies that
would be beyond the financial reach of the average individual. Such therapies are more
expensive than those financed within open reimbursement or chemotherapy [10] programs,
and their realization is dependent on the budget that the public payer has at its disposal [11].
Between 2016 and 2020, the total amount that the public payer spent for the reimbursement
of medicines within drug programs was PLN 17.62 billion (EUR 3.96 billion), with the yearly
cost increasing each year [12]. Expenditure on drug reimbursement within drug programs
grows more quickly than the expenditure on open reimbursement and chemotherapy does;
over 2012-2019, it increased by over PLN 2 billion (EUR 0.45 billion), i.e., by 100% [13].

The introduction of biosimilars to the market, which are less expensive than their
reference medicines are, gives the tax payer a chance for drug programs cost reduction. In
2011, the expected level of price difference between a biosimilar and its relevant original
equivalent was 15%-30% [14]. The production and sales of biosimilars are possible since
patents for original drugs expire after 10 years [15].

The European Union was the first to establish a regulatory pathway for biosimilar
registration, which is initiated by obtaining approval from the European Medicine Agency
(EMA). The first biosimilar in the EU was registered in 2005. In 2018, there were already
43 registered biosimilars [16]; in March 2021, this number was 67 [17]. In 2009, a shortened
pathway for biosimilar registration and substitution regulations was introduced in the USA
(The Biologics Price Competition and Innovation Act of 2009, BPCIA). The first biosimilar
was registered in 2015; in 2018, there were nine biosimilar medicines registered [16].

Marketing authorizations for biosimilars are required in all EU member states; how-
ever, detailed regulations of biologic drug substitution are individually imposed by each
member state [18,19]. With the introduction of biosimilars, it was possible to achieve a
significant level of savings. In 2016-2020, savings in the five leading EU healthcare markets
amounted to over EUR 10 billion [18,20].

Regulations governing the introduction of biosimilars in specific countries are dif-
ferent. The applied policy in Poland is based on a simplified procedure of providing
reimbursement and establishing an official selling price. The official selling price needs
to be set at a level not exceeding 75% of the official selling price of the only substitute
reimbursed within a given indication. Another rule is the automatic setting of a financing
limit at the level of the wholesale price of the daily drug dose (DDD) of the first substitute
reimbursed within a given indication. If successive substitutes are covered by reimburse-
ment, the rule is that the limit basis in this limit group cannot be higher than the wholesale
price of a daily drug dose of the first substitute [21,22]. The introduction of the first drug
and of successive biosimilars should also reduce the price of medicines through creating
competitive conditions between drug manufacturers. As a consequence, it should cut the
costs of drug programs, improve the effectiveness of funds spent by the public payer, and
increase the number of patients participating in drug programs.

The above considerations impose the question of how introducing biosimilars (the
first and successive ones) to reimbursement lists might affect the price of the original
drugs. The authors formulated a hypothesis that the arrival of successive biosimilars
reduces the price of 1 mg of the original drug active ingredient. Additionally, the authors
attempted to identify the price change of a specific active ingredient on the basis of the
reimbursement-list prices in the case of original drugs with more than three biosimilars.
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2. Materials and Methods
2.1. Phase 1: Medicine Selection

In order to select the original medicines and biosimilars to be included in the study,
the following criteria were applied:

The original drug should have been approved for marketing in the European Union.
The original drug should have at least three biosimilars approved for marketing in
the European Union.

e  The original drug and its biosimilars should be covered by drug-program reimbursement.

The reimbursement list was verified, and drugs fulfilling the aforementioned criteria
were selected in March 2020. The first two requirements were met by five active ingredients:
adalimumab, filgrastim, infliximab, pegfilgrastim, and trastuzumab. The third criterion,
i.e., reimbursement under drug programs, was met by three medicines, i.e., adalimumab,
infliximab, and trastuzumab. Filgrastim is available within open reimbursement and
medicines applied in chemotherapy, whereas pegfilgrastim is only reimbursed within
chemotherapy. The original drugs and biosimilars meeting the criteria are presented in
Table 1.

Table 1. Drugs selected for this study.

Substance Original First Second Third Fourth Fifth
Drug Biosimilar  Biosimilar Biosimilar Biosimilar Biosimilar

Adalimumab Humira Imraldi Amgewta Idacio X X

Hyrimoz
Infliximab ~ Remicade Remsima Flixabi Zessly X X
Inflectra

. - Herzuma . . New dose

Trastuzumab Herceptin Kanjinti Ogivri Trazimera .
Ontruzant Ogivri

Source: Ministry of Health data [9].

Adalimumab, infliximab, and trastuzumab are biological drugs representing the group
of monoclonal antibodies. A monoclonal antibody is a type of protein that detects and
binds to specific structures (antigens) that exist on certain body cells. Adalimumab and
infliximab were designed to detect tumor necrosis factor (TNF). The substance is involved
in the process of inflammation development. Adalimumab and infliximab inhibit the effects
of TNE, thereby reducing inflammation and other symptoms of diseases. Adalimumab
and infliximab are used in dermatology, rheumatology, and gastroenterology [23,24]. They
are covered by reimbursement in the treatment of psoriasis, psoriatic arthritis, rheumatoid
arthritis, ankylosing spondylitis, Crohn’s disease, ulcerative colitis (infliximab only), and
uveitis (adalimumab only). Trastuzumab binds to the HER2 receptor, of which the over-
expression occurs in approximately one-fourth of breast-cancer cases and in one-fifth of
gastric-cancer cases. Due to its action, trastuzumab is reimbursed in the treatment of breast
and advanced gastric cancers.

2.2. Phase 2: Identification of Price-Level Changes

In order to identify the price changes within the selected substances, data from
47 reimbursement lists (including wholesale prices, doses per package, date of introduction
of the drug to the reimbursement list) were analyzed [9]. The analyzed reimbursement lists
were published between July 2012 and March 2020. The assumed initial date of publication
corresponds to the date in which the original drug was entered in the reimbursement list.
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2.3. Phase 3: Analysis of Price Change Levels

On the basis of the analysis of reimbursement lists, changes in the prices of the se-
lected active ingredients that were related to the introduction of specific biosimilars to the
reimbursement list were identified. For the identified changes in price, the wholesale gross
price of 1 mg was calculated. To avoid any confusion related to packages, dosage, or for-
mulation, the authors calculated the price per 1 mg of the active pharmaceutical ingredient.
Therefore, packaging details were omitted to make the data more comprehensible to the
reader. Further analysis included the following elements:

e  price change in reference to basic observation (single-base indices, 100 = July 2012);
e  price change in reference to a prior price change (single-base indices, 100 = prior
price change).

Analysis of price changes was carried out according to the chronological order of
the data included in the reimbursement lists. A biosimilar that appeared first on the
reimbursement list was called the first. The biosimilars that followed the first were called
the second, the third, and fourth biosimilars. In a few cases, two biosimilars of the same
active ingredient entered reimbursement at the same time (in the same month and year). In
such an event, the only biosimilar that was analyzed was the one with the lower price. For
this reason, the number assigned to a biosimilar does not always correspond to its actual
number on the reimbursement list.

The focus of this study was to analyze changes associated with the arrival of biosim-
ilars. Therefore, the authors do not present price changes over the year and changes
associated with other events. However, the dates of those changes are reported in Section 3,
so as to be transparent that there were other price changes that were not related to the
arrival of biosimilars.

3. Results
3.1. Adalimumab

In the studied period, five changes in the price of 1 mg of the active ingredient of
adalimumab (original medicine brand name: Humira) were identified, i.e., in January 2013,
January 2014, January 2019, March 2019, and March 2020. The last three price changes were
related to the fact that other biosimilars were included in the reimbursement program, i.e.,
Imraldi (January 2019), Amgevita and Hyrimoz (March 2019), and Idacio (March 2020).

On the study start date (July 2012), the price of 1 mg of adalimumab’s active ingredient
was PLN 55.58. The inclusion of Imraldi into the reimbursement program resulted in a
reduction in the price of 1 mg of the original drug to PLN 26.28, which means that the price
was decreased by 53%. The inclusion of two other biosimilars, Amgevita and Hyrimoz
(Hyrimoz is less expensive than Amgevita) in the reimbursement program caused a 3%
reduction in the price of 1 mg of the original drug, lowering it to PLN 25.52. The last
biosimilar, Idacio, also led to a further drop in the price by PLN 5.50, which was a 22%
reduction compared to the price obtained after the previous change.

Introducing the biosimilars into the reimbursement list caused a 64% reduction in the
price of 1 mg of the original medicine on March 2020, which was the last datapoint that we
analyzed, compared to in the start date. The biggest reduction in the price of the original
drug was caused by the introduction of the first biosimilar, Imraldi, whereas the smallest
decrease occurred after the introduction of Hyrimoz. Table 2 presents changes in the price
of adalimumab that could be observed when successive biosimilars were introduced to the
reimbursement list.

3.2. Infliximab

In the studied period, five changes in the price of 1 mg of the active ingredient of
infliximab (original medicine brand name: Remicade) were identified, i.e., in January 2013,
January 2014, July 2018, January 2019, and March 2019.Three of those price changes were
related to the fact that biosimilars Remsima, Inflectra, Flixabi, and Zessly were introduced
to the reimbursement list.
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Table 2. Gross wholesale price changes between July 2012 and March 2020 of adalimumab after biosimilar reimbursement.

Drug Humira Imraldi Amgevita and Hyrimoz Idacio
- First Introduction Second Introduction of Third Introduction of
Event Original Drug AP P SN
of Biosimilars Biosimilars Biosimilars
Date July 2012 January 2019 March 2019 March 2020
Price per package 4446.75 2102.67 2041.2 800.66
Price per 1 mg 55.58 26.28 25.52 20.02
Current price vs. first price PLN X —29.30 —30.07 —35.57
from July 2012 % X —53% —54%s —64%
Current price vs price from PLN X X -0.77 —5.50
previous reimbursement list % X X —3% —22%

Middle exchange rate: EUR 1 = PLN 4.45 [25]; source: own elaboration based on Ministry of Health data [9].

On the study start date (July 2012), the price of 1 mg of infliximab’s active ingredient
was PLN 22.62. Introducing the first two biosimilars, Remsima and Inflectra, to the
reimbursement list at the same time in January 2014 resulted in a 33% reduction in the price
of 1 mg of the drug (PLN 7.32) compared to the price of the original medicine at the start
date. Entering Flixabi on the reimbursement list (January 2018) did not bring any price
drop. However, a 30% reduction in the price of 1 mg of infliximab was observed 6 months
later in relation to a change in the limit basis (July 2018) to Flixabi. Introducing the last
biosimilar, Zessly, to the reimbursement list resulted in a reduction in the price of 1 mg of
infliximab’s active ingredient by another 18% (by PLN 1.87).

Introducing biosimilars to the reimbursement list resulted in a 62% reduction in the
price of 1 mg of the original drug at the study end date as compared to the study start date.
The biggest reduction (by 33%, i.e., PLN 7.32) in the price of the original medicine was
caused by the introduction of the first two biosimilars, Remsima and Inflectra, whereas
the smallest reduction (by 18%, PLN 1.87) occurred after the introduction of the fourth
biosimilar, Zessly.

Table 3 presents observed changes in the price of infliximab when successive biosimi-
lars were introduced to the reimbursement list.

Table 3. Gross wholesale price changes between July 2012 and March 2020 of inliximab after biosimilar reimbursement.

Drug Remicade Remsima and Inflectra Flixabi Zessly

Event Original Dru First Introduction of Second Introduction Becomes Limit Third Introduction

& 8 Biosimilars of Biosimilars Basis—Price Drop of Biosimilars
Date July 2012 January 2014 January 2018 July 2018 March 2019
Price per package 2261.77 1508.22 1508.22 1048.95 850.50
Price per 1 mg 22.62 15.08 15.08 10.4895 8.51

Current price vs first price PLN X —7.54 —0.00 -12.13 —14.11
from July 2012 % X —33% —33% —54% —62%
Current price vsprice from the ~ PLN X X 0.00 —4.59 —1.87
previous reimbursement list %o X X —0%* —30% —18%

Middle exchange rate: EUR 1 = PLN 4.45 [25]; * 0% change in the price in January 2018, when it was introduced. Second biosimilar reduced
price by 30% when it became the limit basis in July 2018. Source: own elaboration based on Ministry of Health data [9].

3.3. Trastuzumab

In the studied period, nine changes in the price of 1 mg of the active ingredient of
trastuzumab (original medicine brand name: Herceptin) were identified in January 2013,
January 2014, July 2014, July 2016, July 2018, March 2019, July 2019, September 2019, and
March 2020. Five of these price changes were related to the introduction of five biosimilars
to the reimbursement list: Kanjinti, Herzuma, Ontruzant, Ogivri, and Trazimera. The four
other price reductions were related to events other than biosimilar reimbursement, e.g., the
arrival of a new drug dose.

On the study start date (July 2012), the price of 1 mg of trastuzumab’s active ingredient
was PLN 19.26. Introducing the first biosimilar, Kanjinti, to the reimbursement list in July
2018 caused a reduction in the price of 1 mg of the original drug by PLN 0.64. Another price
reduction in March 2019 was related to the introduction of two new biosimilars, Herzuma
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and Ontruzant, to the reimbursement program. Herzuma, which is less expensive than
Ontruzant, was the basis for calculations and lowered the price by PLN 0.93. Introducing
the fourth biosimilar, Ogivri, to the reimbursement list in July 2019 resulted in a price
drop by PLN 0.98, i.e., a 9% reduction compared to the reimbursement list of the previous
period. Introducing the fifth biosimilar (Trazimera) to the reimbursement list in September
2019 caused a reduction in the price of 1 mg of trastuzumab by another PLN 1.52 or 15%
compared to the reimbursement list of the previous period. The reimbursement of a new
dose of the Ogivri biosimilar decreased the price of 1 mg by 9%.

Introducing the aforementioned biosimilars to the reimbursement list resulted in a
59% reduction in the price of 1 mg of the original medicine compared to the start date.
The biggest reduction (15%, PLN 1.52) in the price of the medicine was caused by the
introduction of the fifth biosimilar (Trazimera), whereas the smallest reduction (5%, PLN
0.64) occurred when the first biosimilar, Kanjinti, appeared. Table 4 presents changes in the
price of 1 mg of trastuzumab in the analyzed period.

Table 4. Gross wholesale price changes between July 2012 and March 2020 of trastuzumab after biosimilar reimbursement.

Herzuma and

Drug Herceptin Kanjinti (2 Doses) Ontruzant Ogivri Trazimera Ogivri
Original First Introduction Second Third Fourth
Event Dg £ Biosimil Instroduction of Instroduction of Instroduction of New Dose
rug of brosimuiars Biosimilars Biosimilars Biosimilars
Date July 2012 July 2018 March 2019 July 2019 September 2019 March 20
Price per package (PLN) 2889 7271.78 1678.32 1530.9 1302.74 3319.22
Price per 1 mg (PLN) 19.26 12.12 11.19 10.21 8.68 7.9
Current price vs first price PLN X —7.14 —8.07 —9.05 —10.58 —11.36
from July 2012 %o X —37.07% —41.91% —47.01% —54.91% —59%
Current price'vsprice from the ~ PLN X —0.64 —0.93 —0.98 —1.52 —0.78
previous reimbursement list o X —5% —8% —9% —15% —9%

Middle exchange rate: 1 EUR = 4.45 PLN [25]; Source: own elaboration based on Ministry of Health data [9].

3.4. Comparative Analysis

The results of the conducted study indicate that, in the analyzed period, multifold
reductions occurred in the price of 1 mg of the active ingredient in the case of all three
studied medicines (Figure 1). At the end of the analyzed period, the prices of the drugs were
62% lower on average than those at the beginning of the period. The prices of adalimumab,
infliximab, and trastuzumab were decreased by 64%, 62%, and 59%, respectively.

The observed reductions in the prices of specific medicines mostly resulted from the
introduction of biosimilars to the reimbursement lists.

In the case of adalimumab and infliximab, the biggest price reduction was related to
the introduction of the first biosimilar in the reimbursement list.

When comparing the impact of the registration of the first biosimilars with the price be-
fore their introduction, the highest reduction occurred in the case of adalimumab, whereas
the smallest reduction was in the case of trastuzumab.

The largest reduction (8%) in the price of the active ingredient after the introduction of
the second biosimilar was observed in the case of trastuzumab. The inclusion of the third
biosimilar brought the highest percentage of price reduction in the case of adalimumab.

No similar price reductions were observed when biosimilars were grouped according
to the sequence in which they were introduced. For biosimilars that were introduced
first, price reductions fluctuated between 3% (infliximab) and 52% (adalimumab). In the
group of biosimilars that were introduced second, the reduction range was less wide,
from 0% to 8%. The third biosimilars reduced the price by 9% for trastuzumab and 22%
for adalimumab.
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Figure 1. History of price changes between July 2012 and March 2020 (in PLN). Source: own
elaboration based on Ministry of Health data [9].

The price reductions that occurred after the introduction of successive biosimilars
(current price vs price from the previous reimbursement list) are shown in Figure 2.

60%
52%
50%
40%
33%
30%
22%
18%
10% 5% 8% o
’ 3% 00/ *
(]
0% -
1st 2nd 3rd 4th

H Adalimumab  m Infliximab Trastuzumab

Figure 2. Comparison of price drops correlated with the introduction of consecutive biosimilars
in percentage terms (current price vs price from the previous reimbursement list). Source: own
elaboration based on Ministry of Health data [9].
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4. Discussion

In the face of growing financial limitations and the expiration of patents protecting
biologics, biosimilars are a group of products with a great future [26]. The loss of patent
protection for many biologics could lead to the introduction of many biosimilars in the
coming years [18]. The biosimilar market is regarded to be one of the most rapidly de-
veloping branches of the global pharmaceutical market. In 2017, the global market for
biologics reached EUR 238 billion. The European market accounts for approximately 90%
of the global sale of biosimilars. The average annual growth rate (AAGR) of biosimilars in
2016-2021 was predicted to be 53.7%, and sales in the USA were predicted to reach EUR
36.6 billion in 2021 [14,27]. However, despite the growing expansion of biosimilar markets,
their share in the treatment of specific diseases still remains low. Analysis conducted in
2015 showed that the penetration of biosimilar drugs ranged from 7% in Greece to 81% in
Germany; in Poland, it was 55% [18].

In the opinion of researchers, differences in the level of biosimilar market share depend
on a combination of many variables, such as launch price, reimbursement system, the
establishment of medicine prices in particular countries and their economic situation [28],
and domestic policies of drug substitution.

Although the applied reimbursement procedure for biosimilars is simplified, the most
important step remains price negotiations. This means that the reimbursement process may
end up with a refusal if an acceptable price for the public payer is not reached. Official sale
prices agreed upon by the Ministry of Health with manufacturers are maximal prices [18].
Substances showing similar therapeutic activity and a comparable mechanism of action are
categorized in the same limit groups. Each of these groups has a certain budget ceiling, i.e.,
an assigned maximal cost that the National Health Fund pays for a given drug. Original
medicines and their biosimilars are reimbursed within the same limit group, which causes
further price reductions [29]. The process of establishing an official sale price, including
the price of the first biosimilar drug, the mechanism of setting the financing budget in a
budget group, and copayment amounts are tools applied by the payer that help control
drug-reimbursement funds [30]. The amount of public funds that the public payer has
at its disposal are strictly defined and thus limited. In Poland, the overall budget for
drug reimbursement does not exceed 17% of the total amount of public funds allocated
for financing guaranteed benefits within the National Health Fund [31]. By applying the
available tools, the public payer attempts to effectively use the funds that are becoming
increasingly smaller each year according to some sources [32].

Maximal prices define the maximum at which medicines are purchased by hospitals.
When buying a drug, a hospital needs to allocate a budget for this purpose, which is
estimated on the basis of data from reimbursement lists and available funds. Medicines are
purchased by hospitals in compliance with the public procurement procedure [33]. Over
the course of this procedure, manufacturers submit tender offers out of which a hospital
chooses the most favorable one in accordance with the adopted criteria. The purchase
criterion is most often only the offered price. A hospital chooses the least expensive
offer, which results in competitive conditions between drug distributors. They must offer
medicines to hospitals at equal or lower prices (a drug may not be sold at a higher price)
than the official sale prices. The applied purchase procedure may result in the drug sale
price being lower than the maximal price. Thus, it is often the case that market competition
for hospital sales has stronger impact on price reduction than that of initial market-access
negotiations [34].

Some countries within the European Economic Area, e.g., Norway, apply public
procurement procedures held by one payer in the case of medicines administered in
hospital. As a result of aggressive negotiations, the payer reaches prices that are 70%
lower (as in the case of a biosimilar of infliximab). On the other hand, in the United States,
where the payer and pharmacy managers conduct undisclosed negotiations, the price of
a biosimilar of infliximab was only 22% lower than that of the original drug. Sometimes,
a competitor reduces the price of the original drug itself. The price of the original drug



Int. J. Environ. Res. Public Health 2021, 18, 6952 90f 13

is often reduced when a competing product enters the market. For example, in Sweden,
AbbVie lowered the price of the original adalimumab by 80% [35].

Due to the system of international reference pricing being in force in CEE and CIS
countries, the prices of new drugs are often adjusted to those applied in countries with
higher income. When comparing the costs of health benefits in poorer countries, such a
price may not be justified by healthcare-system savings resulting from the avoidance of
medical events or hospitalization. For this reason, innovative drugs are not cost-effective in
these countries. Additionally, less prosperous countries might not allocate as high a budget
for the purpose of decreasing morbidity or mortality rates. Therefore, many countries,
especially those with a lower income, apply tacit discounts, confidential price agreements,
and other cost limitations. Other used methods are based on restrictions of access to
medicines, e.g., by delaying reimbursement, limiting reimbursed indications with regard
to the summary of product characteristics, restricting the number of patients, or shortening
therapy duration [36].

When establishing a drug policy, attention should be paid to the potential long-
term effects of price reduction, e.g., decreased interest of manufacturers and competition
impediment [18]. However, regardless of savings, the main grounds for taking a therapeutic
decision should be clinical factors, and the safety and quality profiles of the drugs [35].

A policy regulating the switch of original drugs with biosimilars is not specified by the
EMA [34]. Therefore, each country independently chooses its strategy. In Poland, Lithuania,
and Slovakia, substitution is partly obligatory due to the selection of medicines that win
a hospital tender procedure. In countries where tenders are not conclusive, decisions are
made by doctors. Some countries, e.g., Hungary, introduced incentives for doctors who
prescribe biosimilars to at least 40% of their existing patients. In Belgium, biosimilars must
be used by at least 20% of new patients [36].

The Polish reimbursement list of the Ministry of Health, adopted as the basis for this
analysis, was a key instrument for observing changes in the study areas. Our conducted
research showed that the reimbursement list, and thus the related policy, had huge impact
on the chances of reaching the savings planned by the public payer.

In the case of adalimumab, the introduction of the four biosimilars to the market
contributed to a reduction in the price of 1 mg of the substance by 64%. This is consistent
with data from another Polish report in which, in December 2018, the price of adalimumab
was reported to be reduced by 53% compared to the price of the original drug [18]. Ad-
ditional data indicate that, in the middle of 2019, biosimilars constituted only about 5%
of the market share within the adalimumab market [18]. In the case of infliximab, the
arrival of the four biosimilars on the market contributed to a price reduction in the 1 mg
of the substance by 62%, which was also confirmed by the results of other studies [18].
The market share of infliximab in the middle of 2019 was approximately 95% [18], from
87.5% up t0 99.9% [37]. In the case of trastuzumab, the introduction of the five biosimilars
in the market contributed to a 59% reduction in the price of 1 mg of the substance. This
also corresponds to data found in other studies. The market share of trastuzumab was
approximately 25% of the substance in the middle of 2019 [18].

Including successive biosimilars in the reimbursement program, and the increased
market share of biosimilars do not necessarily translate into an increase in the number
of patients receiving treatment. This phenomenon was observed in rheumatology, where
it is estimated that only 1.3%-2.94% of patients in Poland suffering from rheumatoid
arthritis [34] underwent biological drug treatment, which is a very low percentage rate
compared to that in other EU member states.

In other countries, higher reductions in the price of biosimilars compared to the
reference drug were also observed. In Norway, a reduction in the price of an infliximab
biosimilar reached 69% in 2015, whereas it was 60% in 2016; in Great Britain, it was 59% in
the period from March 2016 to February 2017 [34].
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In the summary published by Serwis Pharma Compass in 2016, as many as four
original biologics in theumatology, gastroenterology, and dermatology, among others, were
among the top five drugs with the world’s highest sales turnover. The first drug was
adalimumab, which was analyzed in this article, and the third to fifth positions were taken
by etanercept, infliximab, and rituximab, respectively [34,38].

In the United States, the annual growth rate of the biosimilar market share in 2016-2021
was predicted to be 54%, whereas sales in 2021 were predicted to be EUR 36.6 billion [18,27].
These estimates show that a 20% reduction in the prices of six nonpatented drugs may result
in savings reaching EUR 1.6 billion. As for rituximab, it is estimated that the substitution
of the original drug with a biosimilar in the treatment of non-Hodgkin’s lymphoma and
chronic lymphocytic leukemia in Europe may bring annual savings amounting to EUR
56.82 million [39].

The European experiences in specific substances appear to confirm the abovemen-
tioned prognosis, both with regard to the expected savings and to an increase in the number
of treated patients. For erythropoietin, a reduction in the price by 25%-30% and the substi-
tution of the original medicine with biosimilars resulted in savings that provided additional
therapy with rituximab (9770 therapies), bevacizumab (3912 therapies), and trastuzumab
(3713 therapies). Regarding rituximab, etanercept, and infliximab, it was estimated that
substituting the original drugs with their biosimilars brought the British payer savings
amounting to GBP 210 million in 2017-2018 [39]. The experiences of the Polish payer in
this respect show that, in 2014-2019, the introduction of an infliximab biosimilar provided
savings of approximately PLN 168 million; in the case of etanercept, the amount was about
PLN 141 million [18].

Apart from savings obtained directly from used biosimilars instead of the original
medicines, biosimilar drugs may offer other advantages.

One of the most interesting strategies is a scheme applied in several Italian regions.
According to this strategy, the payer is obliged to allocate half of the savings to increasing
the budget for innovative drugs by 20%, and for extending reimbursement indications
within already existing therapies [18]. Another advantage in the context of both specific
patients and society as a whole is preventing the loss of resources due to a disease and
its consequences. Such resources may include productivity and capacity for work among
patients and their family members or friends who take care of them. This translates into
gained benefits by both specific patients and by society (e.g., with regard to the gross
national product) [18,40,41].

Due to a number of factors, it is difficult to fully use the potential of biosimilars.
Inotai et al. (2018) [36] identified the main barriers for biological therapies in the Central
and Eastern European countries (CEE) and Commonwealth of Independent States (CIS)
to be the limited number of patients who may undergo treatment financed with public
funds, queues, and a limited therapy period. Other mentioned obstacles were the lack
of reimbursement for relevant diagnostic procedures, additional therapy qualification
criteria, and limited reimbursement indications [36]. A 2019 report [18] also emphasized
the negative impact of very restrictive drug-program access to biological therapies. These
restrictions are imposed to secure the payer’s budget; however, they often deviate from
Polish and European recommendations given by scientific societies. Moreover, Poland
is the only country in Europe that applies provisions under which an effective therapy
is discontinued after a period specified in the program, and restarted only in the case of
patient relapse. Another obstacle is the low pricing of health benefits (as a service) in drug
programs with a simultaneous increase in the number of duties that a doctor or a healthcare
unit must fulfill, which discourages hospitals from providing certain medical services. Due
to a lack of financial benefits for hospitals, in most cases, hospital staff members do not
receive any extra remuneration [18].
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This article assesses the benefits of introducing more than one biosimilar for the same
substance (active pharmaceutical ingredient, API). Therefore, extensive data from July
2012 to March 2020 were analyzed. To present the broader context, a literature review
was conducted, and results were presented in the discussion. The presented approach
sheds new light on possible savings that biosimilars might bring. This could be useful for
decisionmakers when creating health-policy strategies. It is a particularly important topic,
taking into consideration the limited healthcare budgets of each country.

The limitations of this study include the fact that the data concern only three drugs,
and the study was exclusively based on Polish data. In addition, the pricing process is very
complex and influenced by many factors, and the reimbursement of biosimilars is only one
of them. It is interesting to explore if the price of second biosimilars is influenced by that
of third biosimilars. Further analyses based on more drugs and an international context
would be interesting.

The use of biosimilars also poses many challenges, such as immunogenicity risk,
substitution rules, spreading information about biosimilars and social awareness of them,
acceptance in the medical community, required clinical research prior to market introduc-
tion, an expensive drug registration pathway that potentially reduces financial gains, and
political barriers [39].

5. Conclusions

According to Polish reimbursement principles, biosimilars introduced to reimburse-
ment lists must be cheaper than their original drugs. This triggers two effects. First, the use
of biosimilars within specific drug therapies creates conditions for competitiveness between
original medicines and biosimilars. Second, introducing a biosimilar into a reimbursement
list results in a reduction in the original drug’s price.

There is no rule as to which biosimilar entering a reimbursement list would cause the
largest price reduction. However, each successive biosimilar introduced to the reimburse-
ment list entails another drop in the price of the original drug.

Ultimately, the obtained reduction may enable the public payer to achieve the expected
cost savings with regard to particular drug programs, even if the original drug is still used
in therapy. These savings are crucial since the public payer is incurring full expenditure.

The implementation of statutory law on the use of savings achieved this way should
specify that they may only be allocated for providing treatment to a larger number of
patients within the same disease or another therapeutic area. This solution provides more
options for the widespread use of both original drugs and biosimilars.

Author Contributions: Conceptualization, O.B. and A.P.; methodology, O.B. and A.P.; software,
O.B. and A.P; validation, O.B. and A.P; formal analysis, O.B. and A.P,; investigation, O.B. and A.P.;
resources, O.B. and A.P,; data curation, O.B.; writing—original-draft preparation, O.B.; writing—
review and editing, O.B. and A.P; visualization, O.B. and A.P.; supervision, A.P,; project administra-
tion, O.B.; funding acquisition, O.B. All authors have read and agreed to the published version of
the manuscript.

Funding: This research was supported by project “InterDoktorMen—Building new quality and
effectiveness of education in the formula of doctorate studies for healthcare managers at the Health
Sciences Faculty at the Medical University in £6dz” (POWR.03.02.00-00-1027 /16) and cofinanced from
European Union resources from the European Social Fund as a part of the Operational Programme
Knowledge Education Development.

Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author.

Acknowledgments: Special thanks to Professor Jadwiga Suchecka for her mentorship.

Conflicts of Interest: The authors declare no conflict of interest.



Int. J. Environ. Res. Public Health 2021, 18, 6952 12 of 13

References

1.

10.

11.

12.
13.
14.
15.
16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

European Medicines Agency. Guideline on Similar Biological Medicinal Products. CHMP/437/04 Rev 1. Available online: https:
/ /www.ema.europa.eu/en/documents/scientific-guideline /guideline-similar-biological-medicinal-products-revl_en.pdf (ac-
cessed on 3 March 2021).

Marklowska Dzierzak, M. Co trzeba wiedzie¢ o lekach biologicznych referencyjnych i biopodobnych. In Leki Biologiczne Biopodobne
w Praktyce Klinicznej; Puls Medycyny: Warsaw, Poland, 2017; p. 8.

Art. 15 Section 2 Point 15 of the Act of 27 August 2004 on Healthcare Services Financed from Public Funds (Journal of Laws 2004
no. 210, Item 2135). Available online: https:/ /isap.sejm.gov.pl/isap.nsf/DocDetails.xsp?id=WDU20042102135 (accessed on 9
May 2021).

Art. 2 Point 18 of the Act of 12 May 2011 on Reimbursement of Medicines, Foodstuffs Intended for Particular Nutritional Uses
and Medical Devices. Available online: http:/ /isap.sejm.gov.pl/isap.nsf/download.xsp/WDU20111220696 /T /D20110696L.pdf
(accessed on 9 May 2021).

Art. 48 Section 2 of the Act of 27 August 2004 on Healthcare Services Financed from Public Funds (Journal of Laws 2004 no. 210,
Item 2135). Available online: https:/ /isap.sejm.gov.pl/isap.nsf/DocDetails.xsp?id=WDU20042102135 (accessed on 9 May 2021).
Ministry of Health Gov.pl. Available online: https://www.gov.pl/web/zdrowie/programy-lekowe (accessed on 7 May 2021).
Lurka, K. Oto Najdrozsze Programy Lekowe, Termedia.pl. Available online: https://www.termedia.pl/mz/Oto-najdrozsze-
programy-lekowe,36052.html (accessed on 7 May 2021).

Programy Lekowe. Choroby Nieonkologiczne. Available online: https://www.gov.pl/web/zdrowie/choroby-nieonkologiczne
(accessed on 7 May 2021).

Announcements of the Minister of Health—List of Reimbursed Drugs. Ministry of Health Gov.pl. Available online: https:
/ /www.gov.pl/web/zdrowie/obwieszczenia-ministra-zdrowia-lista-lekow-refundowanych (accessed on 6 April 2021).

Jakie i ile Lekéw Refunduje NFZ? Cze$¢ Pierwsza—Programy Lekowe, Pacjentinfo.pl. Available online: https://pacjentinfo.pl/
tag/programy-lekowe/ (accessed on 3 March 2021).

Rogowski, W.; Zysk, R.; Krzakowski, M. Programy Lekowe W Onkologii. Jak Optymalnie Wykorzysta¢ ich Mozliwosci? Onkologia
w Praktyce Klinicznej—Edukacja. 2018, 4, pp. 323-325. Available online: https:/ /journals.viamedica.pl/onkologia_w_praktyce_
klin_edu/article/view /61495 (accessed on 3 March 2021).

Ile Wydat NFZ na Refundacje w 2020 r.? politykazdrowotna.com. Available online: https://www.politykazdrowotna.com/6787
0,wydatki-nfz-na-refundacje-w-2020-r (accessed on 3 March 2021).

Cykl refundacja—Ile NFZ Wydaje na leki?, Pacjentinfo.pl. Available online: https://pacjentinfo.pl/2019/12/06/ cykl-refundacja-
ile-nfz-wydaje-na-leki/ (accessed on 5 March 2021).

Steven, S. Biosimilar Medicines and cost-effectiveness. Clin. Econ. Outcomes Res. 2011, 3, 29-36. [CrossRef]

Roger, S.D. Biosimilars: Current status and future directions. Expert Opin. Biol. Ther. 2010, 10, 1011-1018. [CrossRef] [PubMed]
Vakil, N.; Fanikos, J. Regulatory and Clinical Perspective on Biosimilars: A Comparison of the US and European Experiences.
Curr. Emerg. Hosp. Med. Rep. 2019, 7, 111-117. [CrossRef]

European Medicines Agency. Medicines. Available online: https://www.ema.europa.eu/en/medicines/field_ema_
web_categories%253Aname_field/Human/ema_group_types/ema_medicine/field_ema_med_status/authorised-36/ema_
medicine_types/field_ema_med_biosimilar/search_api_aggregation_ema_medicine_types/field_ema_med_biosimilar (accessed
on 3 March 2021).

Obarska, I. Biologiczne leki rownowazne i ich znaczenie dla systemu ochrony zdrowia w Polsce. In Dostep do leczenia biologicznego
w Polsce; Modern Healthcare Institute: Warsaw, Poland, 2019.

European Medicines Agency and the European Commission. Biosimilars in the EU. Information Guide for Healthcare Professionals;
European Medicines Agency: Amsterdam, The Netherlands, 2019; p. 29.

The IQVIA Institute. A Multi-Stakeholder Assessment. Advancing Biosimilar Sustainability in Europe. Warsaw. 2018. Available
online: https://www.iqvia.com/insights/the-iqvia-institute/reports/advancing-biosimilar-sustainability-in-europe (accessed
on 14 June 2021).

Art. 2 Point 7 of the Act of 12 May 2011 on Reimbursement of Medicines, Foodstuffs Intended for Particular Nutritional Uses
and Medical Devices. Available online: http:/ /isap.sejm.gov.pl/isap.nsf/download.xsp/WDU20111220696 /T /D20110696L.pdf
(accessed on 9 May 2021).

Domariski Zakrzewski Palinka Limited Partnership. Raport Regulacyjny Dotyczacy Lekéw Biologicznych i Biopodobnych.
Available online: https://www.dzp.pl/files/shares/Publikacje/Raport_Leki_Biologiczne.pdf (accessed on 6 April 2021).
European Medicines Agency (EMA). Humira (Adalimumab) An Overview of Humira and Why It Is Authorised in the EU.
Available online: https://www.ema.europa.eu/en/medicines/human/EPAR/humira (accessed on 9 November 2020).
European Medicines Agency. An Overview of Remicade and Why It Is Authorised in the EU. Available online: https://www.
ema.europa.eu/en/documents/overview /remicade-epar-summary-public_en.pdf (accessed on 7 April 2021).

National Bank of Poland. Table No. 109/A/NBP /2021 of 2021-06-09. Available online: https://www.nbp.pl/homen.aspx?f=
/kursy /ratesa.html (accessed on 14 June 2021).

Lacka-Gazdzik, B.; Snit, M.; Grzeszczak, W. Insuliny biopodobne jako alternatywa dla produktéw oryginalnych. Diabetol. Prakt.
2016, 2, 143. [CrossRef]


https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-similar-biological-medicinal-products-rev1_en.pdf
https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-similar-biological-medicinal-products-rev1_en.pdf
https://isap.sejm.gov.pl/isap.nsf/DocDetails.xsp?id=WDU20042102135
http://isap.sejm.gov.pl/isap.nsf/download.xsp/WDU20111220696/T/D20110696L.pdf
https://isap.sejm.gov.pl/isap.nsf/DocDetails.xsp?id=WDU20042102135
https://www.gov.pl/web/zdrowie/programy-lekowe
https://www.termedia.pl/mz/Oto-najdrozsze-programy-lekowe,36052.html
https://www.termedia.pl/mz/Oto-najdrozsze-programy-lekowe,36052.html
https://www.gov.pl/web/zdrowie/choroby-nieonkologiczne
https://www.gov.pl/web/zdrowie/obwieszczenia-ministra-zdrowia-lista-lekow-refundowanych
https://www.gov.pl/web/zdrowie/obwieszczenia-ministra-zdrowia-lista-lekow-refundowanych
https://pacjentinfo.pl/tag/programy-lekowe/
https://pacjentinfo.pl/tag/programy-lekowe/
https://journals.viamedica.pl/onkologia_w_praktyce_klin_edu/article/view/61495
https://journals.viamedica.pl/onkologia_w_praktyce_klin_edu/article/view/61495
https://www.politykazdrowotna.com/67870,wydatki-nfz-na-refundacje-w-2020-r
https://www.politykazdrowotna.com/67870,wydatki-nfz-na-refundacje-w-2020-r
https://pacjentinfo.pl/2019/12/06/cykl-refundacja-ile-nfz-wydaje-na-leki/
https://pacjentinfo.pl/2019/12/06/cykl-refundacja-ile-nfz-wydaje-na-leki/
http://doi.org/10.2147/CEOR.S12494
http://doi.org/10.1517/14712591003796553
http://www.ncbi.nlm.nih.gov/pubmed/20384525
http://doi.org/10.1007/s40138-019-00185-2
https://www.ema.europa.eu/en/medicines/field_ema_web_categories%253Aname_field/Human/ema_group_types/ema_medicine/field_ema_med_status/authorised-36/ema_medicine_types/field_ema_med_biosimilar/ search_api_aggregation_ema_medicine_types/ field_ema_med_biosimilar
https://www.ema.europa.eu/en/medicines/field_ema_web_categories%253Aname_field/Human/ema_group_types/ema_medicine/field_ema_med_status/authorised-36/ema_medicine_types/field_ema_med_biosimilar/ search_api_aggregation_ema_medicine_types/ field_ema_med_biosimilar
https://www.ema.europa.eu/en/medicines/field_ema_web_categories%253Aname_field/Human/ema_group_types/ema_medicine/field_ema_med_status/authorised-36/ema_medicine_types/field_ema_med_biosimilar/ search_api_aggregation_ema_medicine_types/ field_ema_med_biosimilar
https://www.iqvia.com/insights/the-iqvia-institute/reports/advancing-biosimilar-sustainability-in-europe
http://isap.sejm.gov.pl/isap.nsf/download.xsp/WDU20111220696/T/D20110696L.pdf
https://www.dzp.pl/files/shares/Publikacje/Raport_Leki_Biologiczne.pdf
https://www.ema.europa.eu/en/medicines/human/EPAR/humira
https://www.ema.europa.eu/en/documents/overview/remicade-epar-summary-public_en.pdf
https://www.ema.europa.eu/en/documents/overview/remicade-epar-summary-public_en.pdf
https://www.nbp.pl/homen.aspx?f=/kursy/ratesa.html
https://www.nbp.pl/homen.aspx?f=/kursy/ratesa.html
http://doi.org/10.5603/DK.2016.0021

Int. J. Environ. Res. Public Health 2021, 18, 6952 13 of 13

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Chen, Y;; Lan, Y.; Huang, Z. Government Subsidy Strategies for Biosimilars RD Based on Dynamic Game Theory. IEEE Access
2020, 8, 5817-5823. [CrossRef]

Zielinska, J.; Bialik, W. Recent changes on the biopharmaceutical market after the introduction of biosimilar G-CSF products.
Oncol. Clin. Pract. 2016, 12, 144-152. [CrossRef]

Od Czego Zalezy Cena Leku Refundowanego, Ministerstwo Zdrowia. Ministry of Health Gov.pl. Available online: https:
/ /www.gov.pl/web/zdrowie/od-czego-zalezy-cena-leku-refundowanego (accessed on 5 April 2021).

Ministry of Health. National Drug Policy 2018-2022; Ministry of Health: Warsaw, Poland, 2018; p. 58.

Religioni, U. Zasady Ustalania i Wysoko$¢ Budzetu Refundacyjnego w Polsce—Czeé¢ 2 Farmakoekonomika Szpitalna” no.
46/2019. Available online: http:/ /www.farmakoekonomika.com.pl/zasady-ustalania-i-wysokosc-budzetu-refundacyjnego-
w-polsce-czesc-2/ (accessed on 6 April 2021).

Pieniazek-Osiriska, B. Mniej na Refundacje Lekéw w Przyszlym Roku? Available online: https://www.politykazdrowotna.com/
65509, mniej-na-refundacje-lekow-w-przyszlym-roku (accessed on 6 April 2021).

Art. 3 Point 1 of the Act of 29 January 2001 on Public Procurement Law. Available online: https:/ /isap.sejm.gov.pl/isap.nsf/
download.xsp/WDU20040190177 /U /D20040177Lj.pdf (accessed on 10 June 2021).

Stajszczyk, M.; Obarska, I.; Brzosko, M.; Kucharz, E.J.; Samborski, W. Leki Biologiczne w Chorobach Reumatycznych w Polsce—
Jak Zwiekszy¢ Dostep Pacjentéw do Terapii. Forum Reumatologiczne 2018, 4, 118-125. Available online: https://journals.viamedica.
pl/forum_reumatologiczne/article/view /58264 (accessed on 10 December 2020).

Curtis, J.R.; Xie, F; Kay, J.; Kallich, J.D. Will Savings from Biosimilars Offset Increased Costs Related to Dose Escalation? A
Comparison of Infliximab and Golimumab for Rheumatoid Arthritis. Arthritis Res. Ther. 2019, 21, 1-10. [CrossRef] [PubMed]
Inotai, A.; Csanadi, M.; Petrova, G.; Dimitrova, M.; Bochenek, T.; Tesar, T.; York, K.; Fuksa, L.; Kostyuk, A.; Lorenzovici, L.;
et al. Patient Access, Unmet Medical Need, Expected Benefits, and Concerns Related to the Utilisation of Biosimilars in Eastern
European Countries: A Survey of Experts. BioMed Res. Int. 2018, 2018. [CrossRef] [PubMed]

Barszczewska, O.; Piechota, A.; Suchecka, J. Management of the National Drug Administration Through the Use of Biosimilar
Medicines. Expenditures, Numbers of Reimbursed Packages and Shares of Biosimilar Products in the Infliximab Market a Year
Prior to and a Year After the Introduction of the National Drug Policy 2018-2022. Probl. Zarzqdzania (Manag. Issues) 2020, 18,
121-138. [CrossRef]

Kucharz, E.J.; Stajszczyk, M.; Batko, B.; Brzosko, M.; Jeka, S.; Kotulska, A.; Majdan, M.; Samborski, W.; Swierkot, J.; Wiland, P;
et al. Biopodobne Leki Biologiczne w Reumatologii Biosimilars in Rheumatology. Forum Reumatol. 2018, 3, 98-109.
Konstantinidou, S.; Papaspiliou, A.; Kokkotou, E. Current and Future Roles of Biosimilars in Oncology Practice (Review). Oncol.
Lett. 2020, 19, 45-51. [CrossRef] [PubMed]

Infarma, HTA Consulting, Koszty posrednie w ocenie technologii medycznych. Metodyka, badanie pilotazowe i rekomen-
dacje. Warszawa. 2014. Available online: https://www.infarma.pl/assets/files /raporty /Raport_Koszty_posrednie_w_ocenie_
technologii_medycznych_01.pdf (accessed on 15 April 2021).

Kim, H.U.; Alten, R.; Avedano, L.; Dignass, A.; Gomollén, F; Greveson, K.; Halfvarson, J.; Irving, PM.; Jahnsen, J.; Lakatos, P.L.;
et al. The Future of Biosimilars: Maximizing Benefits Across Inmune-Mediated Inflammatory Diseases. Drugs 2020, 80, 99-113.
[CrossRef] [PubMed]


http://doi.org/10.1109/ACCESS.2019.2962090
http://doi.org/10.5603/OCP.2016.0006
https://www.gov.pl/web/zdrowie/od-czego-zalezy-cena-leku-refundowanego
https://www.gov.pl/web/zdrowie/od-czego-zalezy-cena-leku-refundowanego
http://www.farmakoekonomika.com.pl/zasady-ustalania-i-wysokosc-budzetu-refundacyjnego-w-polsce-czesc-2/
http://www.farmakoekonomika.com.pl/zasady-ustalania-i-wysokosc-budzetu-refundacyjnego-w-polsce-czesc-2/
https://www.politykazdrowotna.com/65509,mniej-na-refundacje-lekow-w-przyszlym-roku
https://www.politykazdrowotna.com/65509,mniej-na-refundacje-lekow-w-przyszlym-roku
https://isap.sejm.gov.pl/isap.nsf/download.xsp/WDU20040190177/U/D20040177Lj.pdf
https://isap.sejm.gov.pl/isap.nsf/download.xsp/WDU20040190177/U/D20040177Lj.pdf
https://journals.viamedica.pl/forum_reumatologiczne/article/view/58264
https://journals.viamedica.pl/forum_reumatologiczne/article/view/58264
http://doi.org/10.1186/s13075-019-2022-8
http://www.ncbi.nlm.nih.gov/pubmed/31831064
http://doi.org/10.1155/2018/9597362
http://www.ncbi.nlm.nih.gov/pubmed/29546072
http://doi.org/10.7172/1644-9584.89.7
http://doi.org/10.3892/ol.2019.11105
http://www.ncbi.nlm.nih.gov/pubmed/31897113
https://www.infarma.pl/assets/files/raporty/Raport_Koszty_posrednie_w_ocenie_technologii_medycznych_01.pdf
https://www.infarma.pl/assets/files/raporty/Raport_Koszty_posrednie_w_ocenie_technologii_medycznych_01.pdf
http://doi.org/10.1007/s40265-020-01256-5
http://www.ncbi.nlm.nih.gov/pubmed/32002851

	Introduction 
	Materials and Methods 
	Phase 1: Medicine Selection 
	Phase 2: Identification of Price-Level Changes 
	Phase 3: Analysis of Price Change Levels 

	Results 
	Adalimumab 
	Infliximab 
	Trastuzumab 
	Comparative Analysis 

	Discussion 
	Conclusions 
	References

