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Abstract

Objective To evaluate the impact of demand- and supply-side policies on the biosimilar market penetration and identify
effective strategies for promoting biosimilar uptake in eight high-income countries.

Methods We analyzed biosimilar market penetration for infliximab, rituximab, and trastuzumab in six European countries—
France, Germany, Italy, Spain, Sweden, and the UK—and two Asian countries—Japan and South Korea. Biosimilar market
penetration was measured using two indicators: biosimilar market share and the time required for biosimilars to reach the
majority point (> 50% market share). Policies were categorized into demand- and supply-side measures, and weights were
applied to reflect the extent and timing of policy implementation. Spearman correlation examined the relationship between
policy implementation and biosimilar market penetration.

Results Sweden, Italy, and the UK showed the highest biosimilar market shares, adopting various demand-side policies,
while Japan and South Korea exhibited slower biosimilar adoption with fewer or no demand-side policies. Biosimilars
in most European countries reached the majority point within 5-6 quarters, while projections for Japan and South Korea
exceeded 30 quarters. Correlation analysis revealed that adoption of demand-side policies was significantly associated with
higher market share (r, = 0.69, p < 0.001) and shorter time to reach the majority point (r, = — 0.62, p < 0.01). In contrast,
supply-side policies showed a weaker and less consistent association.

Conclusions Demand-side policies, such as financial incentives and prescribing guidelines, are significantly associated with
rapid and widespread biosimilar adoption, while supply-side policies had limited impact. Policymakers should prioritize
demand-side measures to improve biosimilar uptake and reduce healthcare expenditures effectively.

1 Introduction
Key Points
Biologic therapies have provided significant clinical ben-

efits for patients across a range of severe and chronic condi- Various policy measures were introduced to enhance
tions, including rheumatoid arthritis, diabetes, certain gas- biosimilar uptake, yet few studies have explored the
trointestinal disorders, and various forms of cancer [1-3]. relative importance of demand-side and supply-side
Despite their therapeutic advantages, biologics have placed policies.

Demand-side policies play a stronger and more
consistent role in improving biosimilar market
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When patents for biologic medicines expire, biosimi-
lars—highly similar and therapeutically similar versions of
the original biologic drugs—can enter the market. These
products typically offer comparable efficacy and safety pro-
files at lower prices, with price reductions of around 40%
in some European countries [6]. The launch of biosimilars
decreases the financial burdens on healthcare budgets by
increasing market competition and reducing treatment costs
[7].

In several countries, adopting biosimilars has led to
measurable cost savings. In the USA, projected savings
from biosimilars between 2021 and 2025 are estimated to
reach US $38.4 billion [5]. Similarly, in countries where
adalimumab biosimilars were made available, consumption
increased by 1.0 standard units per 1000 people (p = 0.02)
while spending significantly decreased (— $371.0 USD
per gross domestic product per capita; p = 0.03) over four
quarters [8]. These savings could support aging populations’
increased access to medications and finance new, high-
priced orphan drugs [9, 10].

Despite these demonstrated benefits, the uptake of
biosimilars faces several barriers, including prescriber
hesitancy, lack of patient familiarity, patent litigation, and
variations in pricing and reimbursement policies across
different countries [4, 11]. To overcome these challenges,
policymakers have implemented diverse demand-side
policies (targeting healthcare providers or patients, such as
financial incentives and prescribing guidelines) or supply-
side policies (targeting pharmaceutical companies, such
as price linkage) to encourage biosimilar adoption [12].
However, the success of these efforts has varied, indicating
the need for more comprehensive analyses of policy
effectiveness.

It is generally accepted that policy measures significantly
influence the adoption of biosimilars [13, 14], and health
authorities and payers frequently use biosimilar market
penetration (biosimilar uptake) as a key indicator to
measure their impact. For example, the National Health
Service (NHS) England explicitly established uptake targets,
aiming for 90% of new patients and 80% of existing patients
within 1 year of biosimilar market entry [15]; similarly,
the 2018—2022 French National Health Strategy aimed at
increasing biosimilar use through a target of 80% biosimilar
penetration by 2022 [16]. While the impact of biosimilars
can also be assessed using various other parameters, such as
improved patient access to treatments and cost reductions
[17], this study focuses on uptake as an indicator because it
directly reflects the extent to which biosimilars are utilized
in clinical practice. Ultimately, this research seeks to inform
evidence-based policymaking, supporting the design and
refining of interventions that promote biosimilar use and
bolster healthcare sustainability.
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2 Methods
2.1 Data

We compiled the quarterly sales volumes of originators
and biosimilars for infliximab, rituximab, and trastuzumab
for the period from July 2012 to June 2020 (32 quarters)
from the Multinational Integrated Data Analysis System
(IQVIA-MIDAS®). The IQVIA-MIDAS® database
provides comprehensive global sales data on pharmaceutical
manufacturers’ sales to retail and hospital pharmacies [18].
This database is widely recognized for its reliability and
has been utilized in numerous cross-national studies and
market penetration analyses of biosimilars [14, 19-22]. Sales
volume data were measured in standard units (SU). The SU
represents the number of standard “dose” units sold—a
measure commonly adopted to observe biosimilar usage
patterns [8, 14, 23].

2.2 Selection of Biologics and Countries

To conduct a cross-country comparison of biosimilar
market dynamics, three biologics—infliximab, rituximab,
and trastuzumab—were selected because biosimilars for
these biologics were launched at different times across the
included countries during the study period. The introduction
of infliximab biosimilars began as early as 2012 in South
Korea, while trastuzumab biosimilars were introduced in
some countries as late as the third quarter of 2018 [24-26].
By the end of 2018, biosimilars for all three biologics had
been launched in all included countries, ensuring sufficient
data for analysis.

Six European countries—France, Germany, Italy, Spain,
Sweden, and the UK—and two Asian countries—Japan and
South Korea—were selected for comparison. These coun-
tries are high-income nations with similar economic levels
and are members of both the Organization for Economic
Cooperation and Development [27] and the Group of Twenty
[28].

2.3 Assessment and Comparison of Biosimilar
Market Penetration

Biosimilar market penetration was assessed using two
indicators. The first indicator was the market share
of biosimilars in the final quarter of the study period.
Countries with higher market share at the end of the study
were considered to have higher levels of biosimilar market
penetration. The second indicator was the time from the
biosimilar market entry point (0Q) to the point at which
biosimilar market share first achieved a majority (> 50%)
of the market (majority point). When the majority point was
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not observed within the study period, it was extrapolated
using linear regression analysis on the basis of observed
market share trends to predict the majority point.

For each biologic, we established observation periods
that started when the biosimilar market entered each country
(0Q). This approach was chosen to ensure a fair comparison
by measuring biosimilar market share simultaneously after
entry across all countries, regardless of the initial launch
dates. For infliximab, the observation period was set from
0Q to 21 quarters, while for rituximab and trastuzumab, it
was set at 9 and 7 quarters, respectively.

2.4 Policy Implementation Assessment

This study examined the association of five demand-side
and four supply-side policies on the biosimilar market
penetration. Owing to the variability in policy classifications
across previous studies [7, 12, 29-34], we categorized
policies on the basis of the classifications by Rémuzat et al.
[31] and Renwick et al. [32], focusing on those deemed
effective in promoting biosimilar use or considered key
factors in the adoption of biosimilars [7, 35-42].

The demand-side policies considered in our analysis
included financial incentives [43], prescribing guidelines
[34], prescription budgets, prescription quotas [31], and
education and information initiatives [44]. Financial
incentives involve offering monetary benefits for prescribing
biosimilars or sharing cost savings from biosimilar use
[30, 45]. These incentives aim to promote the adoption of
more cost-effective therapies, thereby increasing biosimilar
utilization [46]. Prescribing guidelines refer to establishing
national prescription criteria or directives specifically
aimed at promoting the prescription of biosimilars [47].
Prescription budgets establish a cap on total prescribing
expenditures, encouraging physicians to prioritize more
cost-effective biosimilars over originator drugs [48].
Prescription quotas directly promote biosimilar use by
requiring physicians to meet a minimum prescription
threshold for biosimilars, often with penalties for
noncompliance. Information and education initiatives aim
to improve biosimilar accessibility by raising awareness of
biosimilars or educating stakeholders about the cost-saving
benefits of adopting biosimilars [31].

Supply-side policies such as price linkage [12], tendering
[31], internal reference price systems, and external reference
price systems [49] have been widely discussed in previous
studies [12, 31, 33, 34] and were considered in our study,
where policies were classified into broader categories on the
basis of existing literature. Price linkage sets the price of a bio-
similar on the basis of the price of a reference drug—originator
biologic—when the biosimilar enters the market or achieves
reimbursement status [34]. Typically, this involves reducing

the reference drug’s price by a certain percentage to establish
the biosimilar’s price. Tendering employs competitive bidding
to allocate contracts for specific drugs, particularly in cases
where alternatives or equivalent products exist [50]. Tendering
mechanisms for biosimilars vary across countries, with some
adopting a winner-takes-all approach, in which a single sup-
plier is awarded the contract, while others use multiple-winner
tenders to distribute market share among several suppliers.
Although both models are in practice, this study did not distin-
guish between them, as its primary focus was on overall policy
measures rather than specific mechanisms. Internal reference
price systems compare the costs of drugs with the same active
ingredient or therapeutically similar drugs within a country,
encouraging overall price reductions if biosimilars are priced
lower than reference drugs [12]. An external reference price
system sets a drug’s price on the basis of the prices of the same
product in one or more other countries [51].

The extent of policy implementation was evaluated
using weights on the basis of the timing and scope of their
execution. Given that different countries adopted policies at
varying times, the duration of policy exposure differed across
biologics. The extent of policy implementation was evaluated
using the following formula:

Duration of implementation
Observation period

Z(Policy implementation weight X

The policy implementation weight reflects the level of
enforcement, with a value of 1 assigned to policies that were
fully enacted throughout the observation period. Policies
introduced partway through the observation period were
assigned a weight adjusted proportionally to their duration
of enforcement. Partially or indirectly implemented policies,
owing to their limited scope, were assigned a weight of
0.5. The duration of implementation represents the specific
period during which the policy was enforced, whereas the
observation period refers to the total time frame under analysis.
Normalizing the duration of policy enforcement against the
observation period facilitates a consistent comparison of policy
effects across different biologics, irrespective of variations in
their observation periods (Supplementary Table S1).

2.5 Analysis of the Relationship Between Policy
Implementation and Biosimilar Market
Penetration

This study aimed to assess which type of policy—demand-
side or supply-side—is associated with the biosimilar market
penetration. Scatter plots were generated to visually compare
the level of biosimilar market penetration with the extent
of demand- and supply-side policy implementation. Each
data point represents biologic-specific data for each country,
illustrating the association between policy implementation

A\ Adis



638 G.Shinetal.

100 | Sweden 100 | Italy
) .. . .
S Biologic
p .S
5 75 75 —Infliximab
< " "
@ --Rituximab
2
2 v --Trastuzumab
PR L B A A 50
£ i .
5 3 Policy type
E > P(_;I_,EIE, ; 25 * Demand-side
5 .
e Fl 3, PQ = Supply-side
0+ 0
2013 2014 2015 2016 2017 2018 2019 2020 2014 2015 2016 2017 2018 2019 2020
Q1 Q1 Q1 Q1 Ql Ql Q1 Q1 Q1 Q1 Q1 Q1 Q1 Q1 Q1
100 | United Kingdom 100 { Spain
2
[
& 75 75
L
[2]
2
g
E 50 i 50 d
= { o PQ, IE, ; ,
- Fl, PG, I o » PG, PL AR A
| : o !
% PB, IE, {0 o TE, IR Fl, PB Kl '
’
] TE ;4o ro A ;
@ S gl :
7 ' 4
0 +—r———r———r—————rE———r—————— 0 vl r — — Y —
2014 2015 2016 2017 2018 2019 2020 2014 2015 2016 2017 2018 2019 2020
Q1 Q1 Q1 Q1 Q1 Q1 Q1 Q1 Q1 Q1 Q1 Q1 Q1 Q1
0o { France 10 { Germany
9
e
o
S 75 75
<
[2]
-
g
S 50 fromom oo L] i LR e e B
g .
8 PG, IE,
% ® PL, TE, » Fl, PQ, RES
=
ke FI, PQ pB IE TE PG, IR .+
, .
0 T r T T T T 0 T / r T et T T
2014 2015 2016 2017 2018 2019 2020 2013 2014 2015 2016 2017 2018 2019 2020
Qi Q1 Ql Qi Qi Q1 Ql Q1 Q1 Q1 Q1 Q1 Q1 Q1 Q1
w0 { Japan 100 { Korea
2
[
5 75 75
s -
.
B
E 50 frmmmmmmmmmmmmmm o mmmmmmeeemooosoemooo-emooo ;;AI" """" 50
A
E A .
g I” : £
g 25 / ' 3 25 ”~ot
Z IE,” pL: ./ TE i
2 L _*PL
0 . P
0 Fr——————— T o—_
2014 2015 2016 2017 2018 2019 2020 2012 2013 2014 2015 2016 2017 2018 2019 2020
Q1 Q1 Q1 Q1 Q1 Q1 Q1 Q1 Qi Q1 Qi Q1 Q1 Qi Q1 Qi
Time Time

Fig.1 Biosimilar market share trends and policy implementation policy: FI financial incentives, /E information and education, PG pre-

timeline across countries. The biosimilar market share represents scribing guidelines, PB prescription budget, PQ prescription quota.
the proportion of biosimilars occupied at a fixed observation period Supply-side policy: ER external reference price system, /R internal
after their market entry in each country (21 quarters for infliximab, 9 reference price system, PL price linkage, TE tendering

quarters for rituximab, and 7 quarters for trastuzumab). Demand-side

market penetration, measured by market share and time to  associations. Spearman’s rank correlation coefficient (7s)
reach the majority point. Furthermore, Spearman correla- was used to measure the strength and direction of mono-
tion analysis was separately conducted for demand-side  tonic relationships between policy implementation and
and supply-side policies to quantify the strength of these
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Table 1 Biosimilar market share across countries

Countries  Biosimilar market share (%)*
Infliximab  Rituximab  Trastuzumab  Average

Sweden 88.24 83.70 90.48 87.47
Ttaly 91.23 81.00 82.51 84.91
UK 95.45 83.45 69.38 82.76
Spain 72.02 63.01 59.57 64.87
France 74.68 74.74 44.71 64.71
Germany 97.61 22.20 4591 55.24
Japan 14.44 66.85 35.02 38.77
Korea 34.77 24.80 26.79 28.79

*The biosimilar market share represents the proportion of the market
occupied by biosimilars at a fixed observation period after their
market entry in each country (21 quarters for infliximab, 9 quarters
for rituximab, and 7 quarters for trastuzumab)

Table2 Time (in quarters) to reach the majority point (50% market
share) for biosimilars across countries

Countries Time to reach the majority point after biosimilar adoption
(quarters and year)

Infliximab Rituximab Trastuzumab  Average
Sweden  8Q (Q12017) 4Q (Q12019) 2Q (Q12019) 4.7Q
Italy 8Q (Q12017) 4Q (Q32018) 3Q(Q22019) 5.0Q
UK 6Q (Q32016) 3Q(Q12018) 3Q(Q12019) 4.0Q
Spain 13Q (Q22018) 7Q (Q22019) 5Q (Q42019) 8.3Q
France 13Q (Q22018) 3Q (Q32018) 2Q (Q12019) 6.0Q
Germany 1Q (Q22015) 13Q* 3Q* 7.3Q
Japan 77Q* 6Q (Q32019) 13Q* 32.0Q
Korea 92Q* 24Q* 20Q* 45.3Q

4If the majority point was not reached during the study period,
the time was projected using linear regression on the basis of the
observed market share trend

biosimilar market penetration, with significance assessed
using p-values.

3 Results

3.1 Level of Biosimilar Market Penetration
by Country

Figure 1 shows the biosimilar market share by country, the
majority point when biosimilars surpassed 50% market
share, and the timeline of biosimilar policy implementation
in each country. This overview highlights the varying pat-
terns of biosimilar adoption across different countries and
biologics.

On average, European countries showed higher biosimilar
market share, with country averages ranging from 55.24 to
87.47%. In contrast, South Korea and Japan showed notably
lower biosimilar market shares, with 28.79% and 38.77%,
respectively. Particularly in Japan, infliximab biosimilars
accounted for only 14.44% of the market, while in South
Korea, trastuzumab biosimilars had a market share of just
26.79% (Fig. 1; Table 1).

Table 2 presents the time (in quarters) required to reach
the majority point for infliximab, rituximab, and trastuzumab
across the eight countries. In most European countries,
biosimilars reached the majority point relatively quickly. For
instance, in the UK, infliximab and rituximab biosimilars
reached the majority point within six and three quarters,
respectively, with an average of four quarters. Similarly,
Sweden and Italy recorded an average time of around
five quarters. In contrast, Japan and South Korea showed
significant delays, with the majority of points not being
reached during the study period. Projections suggest that
infliximab biosimilars will surpass originator sales after 77
quarters in Japan and 92 quarters in South Korea.

3.2 Patterns of Policy Implementation by Country

In Sweden and Italy, all five demand-side policies were fully
implemented, whereas in Spain, although all five demand-
side policies were introduced, some were only partially
applied. Regarding supply-side policies, Italy, France, and
Spain demonstrated the highest levels of implementation
among the eight countries. In contrast, Japan and South
Korea showed minimal policy implementation, with South
Korea notably lacking any demand-side policies (Table 3).

While some biosimilar policies were implemented simul-
taneously, others were introduced several years later, result-
ing in the mid-observation introduction of some policies
during the study period (Fig. 1). For instance, Sweden intro-
duced the prescription budget policy in 2017. Consequently,
infliximab biosimilars, launched in 2015, were only partially
influenced by this policy from the middle of the observation
period onward. In contrast, rituximab and trastuzumab bio-
similars launched in 2018 were fully subjected to the policy
from the time of their market entry.

3.3 Association of Policy Implementation
on the Level of Biosimilar Market Penetration

Figure 2 shows the correlation between demand-side and
supply-side policy implementation (based on Supplementary
Table 2) and biosimilar market penetration. A significant,
positive correlation (r, = 0.69, p < 0.001) was observed
between the extent of demand-side policy implementa-
tion and biosimilar market share (Fig. 2A). Conversely, a
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Table 3 Overview of policy implementation for biosimilars across countries

Policy Country References
SE 1T UK ES FR DE JP KR

Demand-side Financial incentives 2014* 2015* 2015 2017%° 2017* 2015 2021 N/A  [7,12, 14,31, 34,45, 52, 53]
Prescribing guidelines 2015 2016* 2015 2015 2015* 2017* N/A N/A [12, 14,31, 34, 53-56]
Prescription budget 2017 2015* 2015 2017%° N/A  2014* N/A N/A [12,14,31,32]
Prescription quota 2017* 2015° N/A  2016° 2017° 2015° N/A  N/A  [12,14,31,39,57, 58]
Information and education 2015 2015 2015 2016 2015* 2015 2018° N/A  [14,29,31, 59, 60]

Supply-side  Price linkage N/A 2015 N/A 2016* 2015 N/A 2019 2019 [7, 12, 14,31, 34, 53, 59]
Tendering 2015 2015% 2015 2015* 2015* 2015 N/A  2017° [7,12, 14,31, 34, 53, 61]
Internal reference price system N/A  N/A  N/A 2015 2015% 2017* " N/A  N/A [7, 14, 34, 61]
External reference price system N/A 2017 N/A N/A N/A  N/A N/A  N/A [7,12,14,31,59]

Countries: SE, Sweden; IT, Italy; UK, United Kingdom; ES, Spain; FR, France; DE, Germany; JP, Japan; KR, South Korea

“If the exact start date was unclear, it was confirmed that the policy had been in effect by at least the stated year

PPartially applied or indirectly implemented policies

“In Japan, financial incentives were introduced in 2021. However, since the analysis only included data up to 2020, policies introduced afterward

were excluded from the study

weaker and statistically insignificant correlation (r, = 0.27,
p = 0.20) was found between supply-side policy implemen-
tation and biosimilar market share (Fig. 2B). In addition, a
significant negative correlation (r, = — 0.62, p < 0.01) was
shown between demand-side policy implementation and the
time to reach the majority point, indicating that countries
with higher levels of demand-side policy implementation
reached the majority market share faster (Fig. 2C). In con-
trast, a moderate negative correlation (r, = — 0.43, p = 0.03)
was found between supply-side policy implementation and
the time to reach the majority point, suggesting a weaker
association compared with demand-side policies (Fig. 2D).

These findings indicate that demand-side policies are
more strongly and consistently associated with biosimilar
market penetration, increasing market share and reducing
the time to reach the majority point compared with supply-
side policies.

4 Discussion

Our study demonstrated that demand-side policies were
significantly associated with the faster and broader adoption
of biosimilars, whereas supply-side policies showed a
weaker and less consistent association with biosimilar
uptake.

The significant role of demand-side policies in facilitat-
ing biosimilar penetration has been emphasized in previ-
ous research. A few studies have indicated that supply-side
policies such as internal reference pricing, external reference
pricing, and tendering tend to limit biosimilar market pen-
etration. In contrast, these studies have shown that demand-
side policies have a positive association with biosimilar
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usage [14, 31, 33]. According to Kim et al., in the UK,
where demand-side policies such as prescribing guidelines
are aggressively implemented, the market share of inflixi-
mab biosimilars has shown rapid growth. By contrast, in
South Korea, where such demand-side policies were less
implemented, the market expansion of infliximab biosimilars
was limited [14]. The higher positive impact of demand-side
policies on biosimilar uptake, compared with supply-side
policies, is due to their direct influence on biosimilar use.
Mechanisms such as prescription budgets, prescription quo-
tas, and prescribing guidelines contribute to this effect [34].
In contrast, supply-side policies primarily focus on achieving
cost reductions through low-priced alternatives or additional
(confidential) discounts rather than expanding the market
share of biosimilars [62, 63]. In other words, although sup-
ply-side policies may achieve short-term cost savings, their
effect on long-term biosimilar market penetration remains
vague or limited [31].

Previous studies [20, 22, 39, 47] have focused on individ-
ual countries and provided qualitative insights into the rela-
tionship between policy interventions and biosimilar market
penetration. Rémuzat et al. employed regression analysis to
examine the impact of various measures, including demand-
side incentives, on biosimilar uptake [64]. Their findings
demonstrated that a greater number of incentive policies cor-
related with higher biosimilar adoption, whereas price dis-
counts alone did not significantly boost market penetration.
Although these results reinforce the importance of demand-
side policies, the scope of Rémuzat et al.’s research was lim-
ited to European Union (EU) countries and included only
a single supply-side policy [34, 64]. In contrast, our study
provides a broader perspective through a quantitative analy-
sis of three widely used biologics—infliximab, rituximab,
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demand-side policy implementation and biosimilar market share. B
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and trastuzumab—across six EU and two Asian countries.
Our findings support the critical role of policies that directly
affect prescriber and patient choices by confirming a positive
correlation between demand-side policy implementation and
biosimilar uptake. Notably, establishing steady and organ-
ized demand-side policies seems necessary to achieve quick
and significant biosimilar market penetration.

Japan stood out in our analysis, exhibiting notably
delayed biosimilar adoption and requiring an estimated
32.0 quarters for biosimilars to surpass originators (i.e.,
to reach the “majority point”). Japan’s unique “high-cost
medical expense benefit system,” which caps patients’ out-
of-pocket costs, and its limited use of demand-side measures
are probably the causes of this slow adoption [65]. As a
result, expensive originator biologics quickly reached their
limit, which reduced patients’ motivation to move to lower-
priced options [66]. Similarly, South Korea displayed slower

systems.

Extent of supply-side policy implementation

Biologics
Infliximab

A Rituximab

" Trastuzumab

lar market share. C Correlation between demand-side policy imple-
mentation and the time to majority point. D Correlation between sup-
ply-side policy implementation and the time to majority point

biosimilar uptake, with an average projected majority
point of 45.3 quarters. Under South Korea’s National
Health Insurance framework, the price difference between
originator biologics and biosimilars is relatively small, and
additional copayment reductions for patients with cancer
further reduce perceived savings [11]. Given the unique
barriers to adopting biosimilars in each country, selecting
and implementing appropriate demand-side biosimilar
policies is essential to better align with regional healthcare

There are several limitations in this study. First, the
analysis was limited to three biologics—infliximab,
rituximab, and trastuzumab— and selected high-income
countries in Europe and Asia. Therefore, the findings may
not be generalizable to low- and middle-income countries,
where biosimilar adoption is often typically lower owing
to barriers such as insufficient demand- or supply-side
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policies [67—69]. Further studies are needed to integrate
these additional indicators to provide a more comprehensive
evaluation of biosimilar policy effectiveness. Second,
biosimilar uptake was chosen as the measure of biosimilar
performance in this study. Although uptake is widely used to
assess market penetration, it may not fully capture important
outcomes such as improved patient access or reductions in
healthcare costs. Future research should integrate these
additional indicators to provide a more comprehensive
evaluation of biosimilar policy effectiveness. Finally,
as this study was based on currently available data, the
extrapolated points may vary in reality if additional policies
are introduced.

Despite the limitations above, our study is the first to
quantitatively analyze the relationship between the extent
of demand- and supply-side policy implementation and
biosimilar market penetration. This study presents important
quantitative evidence on the effectiveness of biosimilar
policies, providing policymakers with practical insights
to encourage biosimilar adoption and improve healthcare
sustainability.

5 Conclusions

Among the eight high-income countries analyzed in this
study, faster and greater biosimilar market penetration
was observed in those implementing various demand-side
policies, which proved more powerful than supply-side
measures. These findings offer valuable insights for shaping
policies to promote the successful adoption of biosimilars
and underscore the importance of expanding demand-side
policy measures.
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Declarations

Author Contributions G.S. Shin, H.J. Han, and S.J. Bae led the study
design. Statistical analysis involved contributions from H.J. Han,
G.S. Shin, and D.H. Lee. D.H. Lee and G.Y. Choi reviewed study
concepts. S.J. Bae acquired the IQVIA-MIDAS® database. All authors
contributed to the interpretation of the results. All authors read and
approved the final manuscript.

Funding This research was supported by grants (RS-2024-00396737
and RS-2024-00332011) from the Ministry of Food and Drug Safety
in 2024.

Availability of Data and Material The dataset utilized in this study is not
publicly available. IMS-MIDAS data can be accessed through IQVIA

with the purchase of a license.

Code availabiliy Not applicable.

A\ Adis

Conflict of Interest S.J.B. has received grants from the Korean Minis-
try of Food and Drug Safety, National Health Insurance Service, and
Health Insurance Review and Assessment Service. HJ.H., G.Y.C.,
D.H.L., and G.S.S. claim no conflicts of interest.

Ethics Approval Not applicable.
Consent to Participate Not applicable.

Consent for Publication Not applicable.

Open Access This article is licensed under a Creative Commons Attri-
bution-NonCommercial 4.0 International License, which permits any
non-commercial use, sharing, adaptation, distribution and reproduction
in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Com-
mons licence, and indicate if changes were made. The images or other
third party material in this article are included in the article’s Creative
Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons
licence and your intended use is not permitted by statutory regula-
tion or exceeds the permitted use, you will need to obtain permission
directly from the copyright holder. To view a copy of this licence, visit
http://creativecommons.org/licenses/by-nc/4.0/.

References

1. Findeisen KE, Sewell J, Ostor AJ. Biological therapies for rheu-
matoid arthritis: an overview for the clinician. Biologics: Tar-
gets and Therapy. 2021;15:343-52. https://doi.org/10.2147/BTT.
S$252575.

2. Priyarega S, Natarajan R. An overview of biosimilars for cancer,
diabetes mellitus, rheumatoid arthritis and other immune-medi-
ated diseases approved between 2016 and 2021. Results Chem.
2022;4: 100356. https://doi.org/10.1016/j.rechem.2022.100356.

3. Singh S, Murad MH, Fumery M, Sedano R, Jairath V, Panac-
cione R, et al. Comparative efficacy and safety of biologic
therapies for moderate-to-severe Crohn’s disease: a systematic
review and network meta-analysis. Lancet Gastroenterol Hepa-
tol. 2021;6(12):1002-14. https://doi.org/10.1016/S2468-1253(21)
00312-5.

4. Kvien TK, Patel K, Strand V. The cost savings of biosimilars can
help increase patient access and lift the financial burden of health
care systems. Semin Arthritis Rheum. 2022;52: 1519309. https://
doi.org/10.1016/j.semarthrit.2021.11.009.

5. Mulcahy A, Buttorff C, Finegold K, El-Kilani Z, Oliver JF, Mur-
phy S, Jessup A. Projected US savings from biosimilars, 2021-
2025. Am J Manag Care. 2022;28(7):329-35. https://doi.org/10.
37765/ajmc.2022.88809.

6. Chen H-H, Yemeke T, Ozawa S. Reduction of biologic pricing
following biosimilar introduction: analysis across 57 countries
and regions, 2012-19. PLoS One. 2024;19(6): €0304851. https://
doi.org/10.1371/journal.pone.0304851.

7. Moorkens E, Vulto AG, Huys I, Dylst P, Godman B, Keuerleber
S, et al. Policies for biosimilar uptake in Europe: an overview.
PLoS One. 2017;12(12): e0190147. https://doi.org/10.1371/journ
al.pone.0190147.

8. Woo H, Shin G, Lee D, Kwon H-Y, Bae S. Is the availability of biosimilar
adalimumab associated with budget savings? A difference-in-differ-
ence analysis of 14 countries. BioDrugs. 2024;38(1):133—44. https:/
doi.org/10.1007/s40259-023-00636-z.

9. Povero M, Pradelli L. Funding innovation thanks to anti-TNF-a
biosimilars uptake: the economic impact in Italy. Farmeconomia.


https://doi.org/10.1007/s40259-025-00721-5
http://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.2147/BTT.S252575
https://doi.org/10.2147/BTT.S252575
https://doi.org/10.1016/j.rechem.2022.100356
https://doi.org/10.1016/S2468-1253(21)00312-5
https://doi.org/10.1016/S2468-1253(21)00312-5
https://doi.org/10.1016/j.semarthrit.2021.11.009
https://doi.org/10.1016/j.semarthrit.2021.11.009
https://doi.org/10.37765/ajmc.2022.88809
https://doi.org/10.37765/ajmc.2022.88809
https://doi.org/10.1371/journal.pone.0304851
https://doi.org/10.1371/journal.pone.0304851
https://doi.org/10.1371/journal.pone.0190147
https://doi.org/10.1371/journal.pone.0190147
https://doi.org/10.1007/s40259-023-00636-z
https://doi.org/10.1007/s40259-023-00636-z

Policy Impact on Biosimilar Market Penetration

643

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Health economics and therapeutic pathways. 2020;21(1):37-47.
https://doi.org/10.7175/fe.v21i1.1449.

. Moorkens E, Godman B, Huys I, Hoxha I, Malaj A, Keuerleber

S, et al. The expiry of Humira® market exclusivity and the entry
of adalimumab biosimilars in Europe: an overview of pricing and
national policy measures. Front Pharmacol. 2021;11: 591134.
https://doi.org/10.3389/fphar.2020.591134.

Shin G, Kim BS, Kim DY, Bae S. Unveiling the biosimilar para-
dox of oncologists’ perceptions and hesitations in South Korea: a
web-based survey study. BioDrugs. 2024;38:301-11. https://doi.
org/10.1007/340259-023-00640-3.

Machado S, Cruz A, Ferreira PL, Morais C, Pimenta RE. Policy
measures and instruments used in European countries to increase
biosimilar uptake: a systematic review. Front Public Health.
2024;12:1263472. https://doi.org/10.3389/fpubh.2024.1263472.
Chhabra H, Mouslim MC, Kashiramka S, Rathore AS. Dynam-
ics of biosimilar uptake in emerging markets. Expert Opin Biol
Ther. 2022;22(6):679-88. https://doi.org/10.1080/14712598.2022.
2076557.

Kim Y, Kwon H-Y, Godman B, Moorkens E, Simoens S, Bae S.
Uptake of biosimilar infliximab in the UK, France, Japan, and
Korea: budget savings or market expansion across countries?
Front Pharmacol. 2020;11: 529600. https://doi.org/10.3389/fphar.
2020.00970.

England NHS. Commissioning framework for biological medi-
cines (including biosimilar medicines). 2017. https://www.engla
nd.nhs.uk/publication/commissioning-framework-for-biological-
medicines/. Accessed 14 Mar 2025.

Mestre-Ferrandiz J, Czech M, Smolen JS, Cornes P, Aapro MS,
Danese S, et al. Capturing the holistic value of biosimilars in
Europe-Part 1: a historical perspective. Expert Rev Pharmacoecon
Outcomes Res. 2024;24(2):237-50. https://doi.org/10.1080/14737
167.2023.2297926.

Jarrion Q, Azzouz B, Robinson J, Jolly D, Vallet C, Trenque
T. Penetration rate of anti-TNF biosimilars and savings at
5 years after their introduction in French hospitals. Therapies.
2022;77(4):467-75. https://doi.org/10.1016/j.therap.2021.10.012.
IQVIA. 2021 ACTS Annual Report. 2022. https://www.iqvia.com/
library/publications/acts-2021. Accessed 14 Mar 2025.

Danzon PM, Furukawa MF. Cross-national evidence on generic
pharmaceuticals: pharmacy vs. physician-driven markets. National
Bureau of Economic Research Working Paper Series. 2011 Jul;
No. 17226. https://doi.org/10.3386/w17226.

Diao Y, Qian J, Liu Y, Zhou Y, Wang Y, Ma H, et al. How gov-
ernment insurance coverage changed the utilization and afford-
ability of expensive targeted anti-cancer medicines in China: an
interrupted time-series study. J Glob Health. 2019;9(2):020603.
https://doi.org/10.7189/jogh.09.020603.

Schieber LZ, Guy GP, Seth P, Young R, Mattson CL, Mikosz
CA, Schieber RA. Trends and patterns of geographic variation in
opioid prescribing practices by state, United States, 2006-2017.
JAMA Netw Open. 2019;2(3):e190665—-e190665. https://doi.org/
10.1001/jamanetworkopen.2019.0665.

Board PMPR. NDPUIS source materials. 2023. https://www.
canada.ca/en/patented-medicine-prices-review/services/npduis/
source-materials.html. Accessed 14 Mar 2025.

Van Boeckel TP, Gandra S, Ashok A, Caudron Q, Grenfell BT,
Levin SA, Laxminarayan R. Global antibiotic consumption 2000
to 2010: an analysis of national pharmaceutical sales data. Lancet
Infect Dis. 2014;14(8):742-50. https://doi.org/10.1016/S1473-
3099(14)70780-7.

Brink M, Kahle XU, Vermaat JS, Zijlstra JM, Chamuleau M, Ker-
sten MJ, et al. Impact of rituximab biosimilars on overall survival
in diffuse large B-cell lymphoma: a Dutch population-based study.
Blood Adv. 2021;5(15):2958-64. https://doi.org/10.1182/blood
advances.2021004295.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Cazap E, Jacobs I, McBride A, Popovian R, Sikora K. Global
acceptance of biosimilars: importance of regulatory consistency,
education, and trust. Oncologist. 2018;23(10):1188-98. https://
doi.org/10.1634/theoncologist.2017-0671.

Konstantinidou S, Papaspiliou A, Kokkotou E. Current and
future roles of biosimilars in oncology practice. Oncol Lett.
2020;19(1):45-51. https://doi.org/10.3892/01.2019.11105.
Thévenon O. Family policies in OECD countries: a comparative
analysis. Popul Dev Rev. 2011;37(1):57-87. https://doi.org/10.
1111/j.1728-4457.2011.00390.x.

Cooper AF. The G20 and regional dynamics. 2011. Colin I. Brad-
ford. https://www.kdi.re.kr/upload/15230/2-2.pdf. Accessed 14
Mar 2025.

Moorkens E, Simoens S, Troein P, Declerck P, Vulto AG, Huys 1.
Different policy measures and practices between Swedish counties
influence market dynamics: part 1—biosimilar and originator inf-
liximab in the hospital setting. BioDrugs. 2019;33:285-97. https://
doi.org/10.1007/s40259-019-00345-6.

Moorkens E, Simoens S, Troein P, Declerck P, Vulto AG, Huys 1.
Different policy measures and practices between Swedish coun-
ties influence market dynamics: part 2—biosimilar and originator
etanercept in the outpatient setting. BioDrugs. 2019;33:299-306.
https://doi.org/10.1007/s40259-019-00346-5.

Rémuzat C, Kapusniak A, Caban A, Ionescu D, Radi¢re G, Men-
doza C, Toumi M. Supply-side and demand-side policies for
biosimilars: an overview in 10 European member states. J] Mark
Access Health Policy. 2017;5(1):1307315. https://doi.org/10.
1080/20016689.2017.1307315.

Renwick MJ, Smolina K, Gladstone EJ, Weymann D, Morgan SG.
Postmarket policy considerations for biosimilar oncology drugs.
Lancet Oncol. 2016;17(1):e31-8. https://doi.org/10.1016/S1470-
2045(15)00381-2.

Vogler S, Schneider P. Do pricing and usage-enhancing policies
differ between biosimilars and generics? Findings from an inter-
national survey. GaBI J. 2017;6(2):79-88. https://doi.org/10.5639/
gabij.2017.0602.015.

Vogler S, Schneider P, Zuba M, Busse R, Panteli D. Policies to
encourage the use of biosimilars in European countries and their
potential impact on pharmaceutical expenditure. Front Pharmacol.
2021;12: 625296. https://doi.org/10.3389/fphar.2021.625296.
Blankart KE, Arndt F. Physician-level cost control measures and
regional variation of biosimilar utilization in Germany. Int J Envi-
ron Res Public Health. 2020;17(11):4113. https://doi.org/10.3390/
jerph17114113.

Chan A, Patel H, Siderov J, Bubalo J, Foreman E. Assessing bio-
similar education needs among oncology pharmacy practitioners
worldwide: an ISOPP membership survey. J Oncol Pharm Pract.
2020;26(3_suppl):11-21. https://doi.org/10.1177/1078155219
898510.

Edgar BS, Cheifetz AS, Helfgott SM, Smith GP, Bandekar T,
Hoye-Simek A, et al. Overcoming barriers to biosimilar adoption:
real-world perspectives from a national payer and provider initia-
tive. J Manag Care Spec Pharm. 2021;27(8):1129-35. https://doi.
org/10.18553/jmcp.2021.27.8.1129.

Mestre-Ferrandiz J, Towse A, Berdud M. Biosimilars: how
can payers get long-term savings? Pharmacoeconomics.
2016;34(6):609-16. https://doi.org/10.1007/s40273-015-0380-x.
Moorkens E, Barcina Lacosta T, Vulto AG, Schulz M, Gradl
G, Enners S, et al. Learnings from regional market dynamics of
originator and biosimilar infliximab and etanercept in Germany.
Pharmaceuticals. 2020;13(10):324. https://doi.org/10.3390/ph131
00324.

O’Callaghan J, Barry SP, Bermingham M, Morris JM, Griffin BT.
Regulation of biosimilar medicines and current perspectives on
interchangeability and policy. Eur J Clin Pharmacol. 2019;75:1-
11. https://doi.org/10.1007/s00228-018-2542-1.

A\ Adis


https://doi.org/10.7175/fe.v21i1.1449
https://doi.org/10.3389/fphar.2020.591134
https://doi.org/10.1007/s40259-023-00640-3
https://doi.org/10.1007/s40259-023-00640-3
https://doi.org/10.3389/fpubh.2024.1263472
https://doi.org/10.1080/14712598.2022.2076557
https://doi.org/10.1080/14712598.2022.2076557
https://doi.org/10.3389/fphar.2020.00970
https://doi.org/10.3389/fphar.2020.00970
https://www.england.nhs.uk/publication/commissioning-framework-for-biological-medicines/
https://www.england.nhs.uk/publication/commissioning-framework-for-biological-medicines/
https://www.england.nhs.uk/publication/commissioning-framework-for-biological-medicines/
https://doi.org/10.1080/14737167.2023.2297926
https://doi.org/10.1080/14737167.2023.2297926
https://doi.org/10.1016/j.therap.2021.10.012
https://www.iqvia.com/library/publications/acts-2021
https://www.iqvia.com/library/publications/acts-2021
https://doi.org/10.3386/w17226
https://doi.org/10.7189/jogh.09.020603
https://doi.org/10.1001/jamanetworkopen.2019.0665
https://doi.org/10.1001/jamanetworkopen.2019.0665
https://www.canada.ca/en/patented-medicine-prices-review/services/npduis/source-materials.html
https://www.canada.ca/en/patented-medicine-prices-review/services/npduis/source-materials.html
https://www.canada.ca/en/patented-medicine-prices-review/services/npduis/source-materials.html
https://doi.org/10.1016/S1473-3099(14)70780-7
https://doi.org/10.1016/S1473-3099(14)70780-7
https://doi.org/10.1182/bloodadvances.2021004295
https://doi.org/10.1182/bloodadvances.2021004295
https://doi.org/10.1634/theoncologist.2017-0671
https://doi.org/10.1634/theoncologist.2017-0671
https://doi.org/10.3892/ol.2019.11105
https://doi.org/10.1111/j.1728-4457.2011.00390.x
https://doi.org/10.1111/j.1728-4457.2011.00390.x
https://www.kdi.re.kr/upload/15230/2-2.pdf
https://doi.org/10.1007/s40259-019-00345-6
https://doi.org/10.1007/s40259-019-00345-6
https://doi.org/10.1007/s40259-019-00346-5
https://doi.org/10.1080/20016689.2017.1307315
https://doi.org/10.1080/20016689.2017.1307315
https://doi.org/10.1016/S1470-2045(15)00381-2
https://doi.org/10.1016/S1470-2045(15)00381-2
https://doi.org/10.5639/gabij.2017.0602.015
https://doi.org/10.5639/gabij.2017.0602.015
https://doi.org/10.3389/fphar.2021.625296
https://doi.org/10.3390/ijerph17114113
https://doi.org/10.3390/ijerph17114113
https://doi.org/10.1177/1078155219898510
https://doi.org/10.1177/1078155219898510
https://doi.org/10.18553/jmcp.2021.27.8.1129
https://doi.org/10.18553/jmcp.2021.27.8.1129
https://doi.org/10.1007/s40273-015-0380-x
https://doi.org/10.3390/ph13100324
https://doi.org/10.3390/ph13100324
https://doi.org/10.1007/s00228-018-2542-1

644

G.Shinetal.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Trotta F, Mayer F, Mecozzi A, Amato L, Addis A. Impact of
guidance on the prescription patterns of G-CSFs for the preven-
tion of febrile neutropenia following anticancer chemotherapy: a
population-based utilization study in the Lazio region. BioDrugs.
2017;31:117-24. https://doi.org/10.1007/s40259-017-0214-9.
Dranitsaris G, Jacobs I, Kirchhoft C, Popovian R, Shane LG. Drug
tendering: drug supply and shortage implications for the uptake of
biosimilars. Clinicoecon Outcomes Res. 2017;9:573-84. https://
doi.org/10.2147/CEOR.S140063.

Tano M, Paubel P, Ribault M, Degrassat-Théas A. What about
offering a financial incentive directly to clinical units to encourage
the use of biosimilars? Results of a two-year national experiment
in France. Appl Health Econ Health Policy. 2023;21(5):799-811.
https://doi.org/10.1007/s40258-023-00812-w.

Vandenplas Y, Simoens S, Van Wilder P, Vulto AG, Huys I.
Informing patients about biosimilar medicines: the role of Euro-
pean patient associations. Pharmaceuticals. 2021;14(2):117.
https://doi.org/10.3390/ph14020117.

Moorkens E, Vulto AG, Kent J, McClure L, Boldero R, Vanhove
T, et al. A look at the history of biosimilar adoption: character-
istics of early and late adopters of infliximab and etanercept bio-
similars in subregions of England, Scotland and Wales—a mixed
methods study. BioDrugs. 2021;35:75-87. https://doi.org/10.
1007/540259-020-00456-5.

Swartenbroekx N, Farfan-Portet JE, Gerkens S. Incentives for
market penetration of biosimilars in Belgium and in five European
countries. J Pharm Belg. 2014;4(4):36—46.

Barbier L, Simoens S, Declerck P, Vulto AG, Huys 1. Biosimilar
use and switching in Belgium: avenues for integrated policymak-
ing. Front Pharmacol. 2022;13: 821616. https://doi.org/10.3389/
fphar.2022.821616.

Vandenplas Y, Simoens S, Van Wilder P, Vulto AG, Huys I. Off-
patent biological and biosimilar medicines in Belgium: a market
landscape analysis. Front Pharmacol. 2021;12: 644187. https://
doi.org/10.3389/fphar.2021.644187.

Simoens S, Lacosta TB, Inotai A. Learnings from cross-border
biosimilar pricing policies in Europe. Expert Rev Pharmacoecon
Outcomes Res. 2024;24(5):585-88. https://doi.org/10.1080/14737
167.2024.2334343.

Simoens S, Cheung R. Tendering and biosimilars: what
role for value-added services? J Mark Access Health Policy.
2020;8(1):1705120. https://doi.org/10.1080/20016689.2019.
1705120.

Consilium P. Towards a sustainable European market for off-pat-
ent biologics. European Federation of Pharmaceutical Industries
and Associations (EFPIA). 2019. https://kernpharmabiologics.
com/wp-content/themes/kernpharmabiologics/assets/productos/
valor-biosimilares/towards-a-sustainable-european-market.pdf.
Accessed 14 Mar 2025.

Jommi C, Bertolani A. PBI35 local policies on biosimilars: are
they designed to optimize use of freed resources? Value Health.
2020;23:S416. https://doi.org/10.1016/j.jval.2020.08.113.
Alnagbi KA, Bellanger A, Brill A, Castaiieda-Hernandez G, Clo-
pés Estela A, Delgado Sanchez O, et al. An international compara-
tive analysis and roadmap to sustainable biosimilar markets. Front
Pharmacol. 2023;14:1188368. https://doi.org/10.3389/fphar.2023.
1188368.

LAKEMEDELSVERKET. Biologiska ldkemedel. 2022. https://
www.lakemedelsverket.se/sv/tillstand-godkannande-och-kontroll/
tillverkningstillstand/biologiska-lakemedel/biosimilarer#hmain
body4 (in Swedish). Accessed 14 Mar 2025.

Medicines and Healthcare products Regulatory Agency. Guidance
on the licensing of biosimilar products. 2021. https://www.gov.
uk/government/publications/guidance-on-the-licensing-of-biosi
milar-products#:~:text=The%20purpose%200f%20this %20gui
deline%20is%20to. Accessed 14 Mar 2025.

A\ Adis

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

(AkdA) AddA. Biosimilars 2. Auflage, Version 1.0 Januar 2021 -
Leitfaden der Arzneimittelkommission der deutschen Arzteschaft
(AkdA). 2021. https://www.akdae.de/arzneimitteltherapie/If/biosi
milars (in German). Accessed 14 Mar 2025.

Santé HAd. les médicaments biosimilaire. 2017. https://www.
has-sante.fr/jcms/c_2807411/fr/les-medicaments-biosimilaires.
Accessed 14 Mar 2025.

Nagai S. Current situation of oncology biosimilars in Japan. Lan-
cet Oncol. 2021. 22(3):e82. S1470-2045(21)00029-2.

Diogo Piedade HV. The 2020 market review—European biosim-
ilar medicine markets. 2021. https://www.medicinesforeurope.
com/wp-content/uploads/2021/03/Biosimilar%20Market%20Rev
iew-Final.pdf#:~:text=the%202020%20Market%20Review %20%
E2%80%93%20European. Accessed 14 Mar 2025.

Julie Marechal-Jamil MG, Alejandro Pacheco. 2023 market
review—European biosimilar medicine markets—Policy over-
view. 2023. https://www.medicinesforeurope.com/wp-content/
uploads/2023/09/Biosimilars-market-review-2023-Policy-state
ments.pdf#:~:text=undertook%20a%202023%20Biosimilar%
20market. Accessed 14 Mar 2025.

Verghese NR, Barrenetxea J, Bhargava Y, Agrawal S, Finkel-
stein EA. Government pharmaceutical pricing strategies in the
Asia-Pacific region: an overview. ] Mark Access Health Policy.
2019;7(1):1601060. https://doi.org/10.1080/20016689.2019.
1601060.

Car E, Vulto AG, Houdenhoven MV, Huys I, Simoens S. Bio-
similar competition in European markets of TNF-alpha inhibitors:
a comparative analysis of pricing, market share and utilization
trends. Front Pharmacol. 2023;14:1151764. https://doi.org/10.
3389/fphar.2023.1151764.

Veszelei 1. Biopharmaceuticals in Europe. Investigating their
early diffusion and influencing factors through a cross-national
perspective. 2024. https://www.diva-portal.org/smash/record.jsf?
pid=diva2:1877478. Accessed 14 Mar 2025.

Rémuzat C, Dorey J, Cristeau O, Ionescu D, Radiére G, Toumi
M. Key drivers for market penetration of biosimilars in Europe. J
Mark Access Health Policy. 2017;5(1):1272308. https://doi.org/
10.1080/20016689.2016.1272308.

Hara F, Tajima K, Tanabe K. Current situation and challenges
regarding biosimilars in Japan: an example of trastuzumab bio-
similars for breast cancer. Future Oncol. 2019;15(12):1353-61.
https://doi.org/10.2217/fon-2018-0957.

Matsumoto T, Tsuchiya T, Hirano T, Laurent T, Matsunaga K,
Takata J. Changes in the penetration rate of biosimilar inflixi-
mab within Japan using a Japanese claims database. Clinicoecon
Outcomes Res. 2021;13:145-53. https://doi.org/10.2147/CEOR.
$293698.

Calamia M, Abraham I. The economics of biosimilars and chal-
lenges to biosimilar adoption in low-and middle-income coun-
tries. Expert Opin Biol Ther. 2023;23(8):653-7. https://doi.org/
10.1080/14712598.2023.2247972.

Morin S, Segafredo G, Piccolis M, Das A, Das M, Loffredi N,
et al. Expanding access to biotherapeutics in low-income and
middle-income countries through public health non-exclusive
voluntary intellectual property licensing: considerations, require-
ments, and opportunities. Lancet Glob Health. 2023;11(1):e145—
54. https://doi.org/10.1016/S2214-109X(22)00460-0.

Paul P, Kapur R, Mittra S, Shah N, Rao GK, Erick ME, Umesh S,
Athalye SN. Increasing adoption of quality-assured biosimilars to
address access challenges in low- and middle-income countries.
GaBI J. 2024;13(2):40-54. https://doi.org/10.5639/gabij.2024.
1302.008.


https://doi.org/10.1007/s40259-017-0214-9
https://doi.org/10.2147/CEOR.S140063
https://doi.org/10.2147/CEOR.S140063
https://doi.org/10.1007/s40258-023-00812-w
https://doi.org/10.3390/ph14020117
https://doi.org/10.1007/s40259-020-00456-5
https://doi.org/10.1007/s40259-020-00456-5
https://doi.org/10.3389/fphar.2022.821616
https://doi.org/10.3389/fphar.2022.821616
https://doi.org/10.3389/fphar.2021.644187
https://doi.org/10.3389/fphar.2021.644187
https://doi.org/10.1080/14737167.2024.2334343
https://doi.org/10.1080/14737167.2024.2334343
https://doi.org/10.1080/20016689.2019.1705120
https://doi.org/10.1080/20016689.2019.1705120
https://kernpharmabiologics.com/wp-content/themes/kernpharmabiologics/assets/productos/valor-biosimilares/towards-a-sustainable-european-market.pdf
https://kernpharmabiologics.com/wp-content/themes/kernpharmabiologics/assets/productos/valor-biosimilares/towards-a-sustainable-european-market.pdf
https://kernpharmabiologics.com/wp-content/themes/kernpharmabiologics/assets/productos/valor-biosimilares/towards-a-sustainable-european-market.pdf
https://doi.org/10.1016/j.jval.2020.08.113
https://doi.org/10.3389/fphar.2023.1188368
https://doi.org/10.3389/fphar.2023.1188368
https://www.lakemedelsverket.se/sv/tillstand-godkannande-och-kontroll/tillverkningstillstand/biologiska-lakemedel/biosimilarer#hmainbody4
https://www.lakemedelsverket.se/sv/tillstand-godkannande-och-kontroll/tillverkningstillstand/biologiska-lakemedel/biosimilarer#hmainbody4
https://www.lakemedelsverket.se/sv/tillstand-godkannande-och-kontroll/tillverkningstillstand/biologiska-lakemedel/biosimilarer#hmainbody4
https://www.lakemedelsverket.se/sv/tillstand-godkannande-och-kontroll/tillverkningstillstand/biologiska-lakemedel/biosimilarer#hmainbody4
https://www.gov.uk/government/publications/guidance-on-the-licensing-of-biosimilar-products#:~:text=The%20purpose%20of%20this%20guideline%20is%20to
https://www.gov.uk/government/publications/guidance-on-the-licensing-of-biosimilar-products#:~:text=The%20purpose%20of%20this%20guideline%20is%20to
https://www.gov.uk/government/publications/guidance-on-the-licensing-of-biosimilar-products#:~:text=The%20purpose%20of%20this%20guideline%20is%20to
https://www.gov.uk/government/publications/guidance-on-the-licensing-of-biosimilar-products#:~:text=The%20purpose%20of%20this%20guideline%20is%20to
https://www.akdae.de/arzneimitteltherapie/lf/biosimilars
https://www.akdae.de/arzneimitteltherapie/lf/biosimilars
https://www.has-sante.fr/jcms/c_2807411/fr/les-medicaments-biosimilaires
https://www.has-sante.fr/jcms/c_2807411/fr/les-medicaments-biosimilaires
https://www.medicinesforeurope.com/wp-content/uploads/2021/03/Biosimilar%20Market%20Review-Final.pdf#:~:text=the%202020%20Market%20Review%20%E2%80%93%20European
https://www.medicinesforeurope.com/wp-content/uploads/2021/03/Biosimilar%20Market%20Review-Final.pdf#:~:text=the%202020%20Market%20Review%20%E2%80%93%20European
https://www.medicinesforeurope.com/wp-content/uploads/2021/03/Biosimilar%20Market%20Review-Final.pdf#:~:text=the%202020%20Market%20Review%20%E2%80%93%20European
https://www.medicinesforeurope.com/wp-content/uploads/2021/03/Biosimilar%20Market%20Review-Final.pdf#:~:text=the%202020%20Market%20Review%20%E2%80%93%20European
https://www.medicinesforeurope.com/wp-content/uploads/2023/09/Biosimilars-market-review-2023-Policy-statements.pdf#:~:text=undertook%20a%202023%20Biosimilar%20market
https://www.medicinesforeurope.com/wp-content/uploads/2023/09/Biosimilars-market-review-2023-Policy-statements.pdf#:~:text=undertook%20a%202023%20Biosimilar%20market
https://www.medicinesforeurope.com/wp-content/uploads/2023/09/Biosimilars-market-review-2023-Policy-statements.pdf#:~:text=undertook%20a%202023%20Biosimilar%20market
https://www.medicinesforeurope.com/wp-content/uploads/2023/09/Biosimilars-market-review-2023-Policy-statements.pdf#:~:text=undertook%20a%202023%20Biosimilar%20market
https://doi.org/10.1080/20016689.2019.1601060
https://doi.org/10.1080/20016689.2019.1601060
https://doi.org/10.3389/fphar.2023.1151764
https://doi.org/10.3389/fphar.2023.1151764
https://www.diva-portal.org/smash/record.jsf?pid=diva2:1877478
https://www.diva-portal.org/smash/record.jsf?pid=diva2:1877478
https://doi.org/10.1080/20016689.2016.1272308
https://doi.org/10.1080/20016689.2016.1272308
https://doi.org/10.2217/fon-2018-0957
https://doi.org/10.2147/CEOR.S293698
https://doi.org/10.2147/CEOR.S293698
https://doi.org/10.1080/14712598.2023.2247972
https://doi.org/10.1080/14712598.2023.2247972
https://doi.org/10.1016/S2214-109X(22)00460-0
https://doi.org/10.5639/gabij.2024.1302.008
https://doi.org/10.5639/gabij.2024.1302.008

	Demand- Versus Supply-Side Policies in Market Penetration of Biosimilars: Which is More Effective?
	Abstract
	Objective 
	Methods 
	Results 
	Conclusions 

	1 Introduction
	2 Methods
	2.1 Data
	2.2 Selection of Biologics and Countries
	2.3 Assessment and Comparison of Biosimilar Market Penetration
	2.4 Policy Implementation Assessment
	2.5 Analysis of the Relationship Between Policy Implementation and Biosimilar Market Penetration

	3 Results
	3.1 Level of Biosimilar Market Penetration by Country
	3.2 Patterns of Policy Implementation by Country
	3.3 Association of Policy Implementation on the Level of Biosimilar Market Penetration

	4 Discussion
	5 Conclusions
	References




